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August, 1963

* WE DROVE SOUTH mto Mexico, my S th t
wife Lucy read aloud tothe famuly from Ou 0
a history ol Spanish exploration in the
Mew Waorld, Omne pazssage dealt with the leg-

end of Kl |i'||l':llrl:r—'|:-|ll_' '|:-|i|_-|ll_"l:| :'r!._||| ar . .
Indinn chief sgid o have been <0 wondrously € k 1' O 1
rich that his subjects coated him, pather than

rrowned him, with eold

For hix coronation, laucy read, the chiel Article and ﬂhﬂtl]ﬂflﬂphﬁ hv

‘wis anoanted with ofl nnd sprinkled with
podd dust, then . . . pushed on a raft out upon W. E. GARRETT
Lhe sacred fnke . . he dived into the water and
washed off the gleaming metal)”

Chir son Kenny, who i3 14 and Trogal, wis
appalled at the vision of such waste His
brother Mike, & vear older, wis skeptical

Lasastont Fditoy

“wOome old-time Spamish promoters made
thic story ||.||," he said, “to oet ||-_'-j|-5'.'i_1' LD CoOme
to Amenica” Mike had a point, for the legend
uf Bl Dhorado inspired ome of the greatest gold
rushes and eras of discovery in historn

From their Mextean bases, 16th-centurs
conguistadors <ot out across unknown lands
i search ol treasure,. Bl Dorado eluded them,
but they found something far more precious

lands of infimite promise, encomMpassing
much ol whal today s northern Mexico anid
the western Umited States. Seventesn towns,
mountiains m the two nations bear
the name El Dorado in tr
cXHoralhons

~ow, four centuries later, Mexico awaits

TS,

e Lo Lhe LA RLTES

another invasion inspdeed by pold—rthe golid
af DNvmipic medals. This October athletes

dee oo oevil, speak no evil: Two hittle
Mexjcans plaving beside a road pear the
villape of Bahuichive try—unsuccessfullv—
t cloak ther cunosity. This autumn, with
visitoes atreaming south to the Clvempii
Lamtmies 10 Mexico Citv, these staov-nt-home
sighiseers will find mach o ol theirr eves

ETAC T L WA N G e T

B e . - — - — — —










b mn
rrrrr

| s - ~ ‘morth and wesf tharra comes
. [relaPaz. Edorndss = . wpan the Hidns of Catas Grandes
TTRAITORA 24 Suranga
Wt CAL okl 31

+Todan Santas o 3

hmﬂ-ﬂh#“iﬂwﬂlhufﬂhﬂ*
Coromada diccavers the o viflages 1
af the vouthwerstern Unyted States

Vallarta
ﬁp —l-—.:i'-—-ﬂ.ﬂﬂhﬂll rolite . ; m . :H -
_‘f‘*“‘“iﬁwl AL RCO a5
——— Catera ca(tszm-34) ,
arraflisse-orl 1991 ﬁ“ﬁﬂﬂ‘m S s o s Mexice 2,
wltate capitahy = Buina | ' (' his Santa Clars. Tohuced : 7
_Eﬂ'l'ﬁ:li'lll"l'lifl!![ Wasranila .L A | MICHOACAN Hm
a iﬁ! ) a2 1. ..I""I_ . Cunrnavae
BAAWR T RETTY {LOWIHETT . o~ 1|ir 55"‘1—.—‘.’ -.;-"':' ==
e e " stses S A
O AETInRAL SFRGEREwIC BT b \ J = AMEM] .
. o Uz m:m.-.qr-”l

i = a:| F.' 'E.E!'ﬂ-lpl:"-'.'l-l'-ﬂ'}
cfm"' 5 ;E
- i, v

Mexican Jou rney Aeverlias

| ﬂﬁ'ﬁlﬂ'mﬁlﬁtﬂuﬁﬂﬁnnhﬂrm

B I e :.Irﬁl:lll'l.l'lj'._ ! a
out-of the way sightx a5 wwll a1 familiar nmm%h Puwific
their trip from the Linited States to the Mexrcan capital 0
:ﬂ'mﬁw than 2,000 miley through (7 of Mevice s 24 states e

mﬁm&m Countless times Hu]m-mui‘rﬂ'tf& blayed by
conguistador, whowe eps iret opened the world
e bo the Beauty af Euhmmhiwmrm;mdnrnﬁhhﬂu:mﬂm
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from around the world will gather i Mexico
City for the XIX Olymplad. Many visitors,
lured to the Mexican capital ns much by the
country as by the event, will rétrivce the his-

LT TIMIIROE TEREL, O royal I.L'.ll'n"..l_'.'- 14|

their way 1o the games
For Mike amd Kenny, school ruled o
attenddance at the Olymipics, so we deciderd

'|'|--El'.'.-:| Of DUF OWn stimmertime invasion ol

Mexico, We followsd no one trail, but crossed
many, Our route took us MO than 2,000
miles inm six weeks—{irom El Paso, Texas,
through northwestern Mexico o Mexico Cits
(magp, opposite), To allow for side trip= 1nto

remote and <ometimes difficult areas, we
rented acamper—yvirtually i home on wheels,
complete with bunks, kitchenette, and inde-
pendent water and power supplies (above]
With this freedom to explore the bywavs, we
|1||||-|--3 L) '-'.I.!II:'u the charncter as well as the
look of b ereat land

As we passed through El Paso, it seemed
that half the United States had decided to join
us An endless rush-hour flow of automobiles
and trucks eased with us over one of the
briclees that cross the Rin Grande mto Cig-
dad luarer Mexican border suards waved
the traffic on with rarclv a pause

“I1 they stopped every car just long enough
to say ‘wemos dias, Mike remirked, “they o
have the world's worst trathe jamt”

One ol Lucyv's pamphlets supported Mike's
notion. “Judrer Is Mexico's busiest port of

Mules eommand the right of way on a plan-
tition trail near San Blas. A banana harvestes
stpres in surprse atl the Garretts) camper- b

veliicle thit proved ideal for exploeing Ll
traveled lanes of Mexico's hinterlnnd

Christmas shopping in July, the nuthor
teen-age sons, Mike and redbesded Renm
bty copits af Tallec vitses antd hgunnes o

bt these vwoume vendors in 1 uln







entry, andd El Paso ranks first among United States
enteways,” she noted. “People crassed the border here
mare than 60,000,000 tUmes last vear.”

Horder commerce, in fact, has made Ciadad Juarez
Mexico's fourth largest populntion center—alter
Mexico Clty, Guadalaiare and Monterrey. It has also
made it, tn partnershin with El Paso, one of the world's
larirest bilingual urban areas. English is compulsors
in Ciudad Joarez's schools, as 1s Spanish for students
in El Paso. A few still speak " Tex-Mex,” a lingo that
s Both but neither

Four-footed Intruders Monopolize Boads

We drove through El Chamizal—The Thickel—au
G30-ncre parcel of Iand, parts of winch were clgimed
for a century by both the U, 5, and Mexico. In agreeing
to Mexico's ownership, the two countries also rerouted
four miles of the
and traded 193-acre chunks of El Paso and Tuires

Juarez was hard at work replacing its lormer horaer-
lown carnival atmosphere with a sedate £1 1,000 000
civic-renewal project Alrendy completed are a mag
nificent new hotel, handsome shops, 8 museum of art
and history, and an irresistible erafts center, The latter

w10 Lyrande in & new conerele channel

could have bankrupted our safari where it bepan
Lacy wanted (o buy some of evervihing m (L henns
cager to move on, saverd the day by insisting prices
would be better to the south

Late that afternoon we camped in the Samalavuca
[esert, a vast expinze of drfting dunes couth of Ciu-
doad Juares (page 1730 Travelers often meel blasting
sandstorms here, but not a eust stirred as we struggeled
to the top of a high dune for 8 view of the sunsel

Uhe failing light tinted the bleached landscape s
pale rose, then a deep red, as ereeping shadows shaped
and reshaped the forms Then, in an instant, the sun
shipped from sight, shrouding the dunesin a groy after
slow. We relurned to the warmth of the comper

ODthers, too, sought warmth nearby, As the chill of
the upland night sharpened., burros and cattle drifted
ot af the untenced rangeland onto the ighwav, lured
biv the heat stored in the pavement We did not chal
lenge their rieht 1o the darkened rondwiay

Lucy's continuing history lesson took on added sig
nificance that night as she read from Cabeza de Vaca's
account of his travels. In 1536, almost a century beforz
the Mavfower pilgrims left England, three white men
and a Megro slave, the first foreigners to visit this area,
il prassed near our camipsite

Cabeza de Vaca led the proup—onstawavs from a
wreck oll the Texas coast. They endured eight hellish
vears, most of the time as slaves of the Indians, the
rest escaping across Texas and northern Mexico to o
Spanish outpast near the Pacific (map, page 148]

Mext day we detoured from the main highway to

: TN e ccre B e i o i 3 P . At
setilement included chaneing the rivers visit Casas LUrandes—Asreat Houses {following pages)
path again and trading sections of Juare: “For ndetalled map of the exchanpnd areas, soe "Soew Poctrrit ol
and neighbonng: El Paso, Texas surth Amenca™ v the April, | 964, NartioNal GROGRAPTIN
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Mexican team spent three ve

siting 40 acres of the city from b= sigrcopha

Eus of sand and il
seven more vears analvzing their fndings, Dr

L Pe

g IR A

0 ':r'|'-:-rrl:|-ln.--| wiork on his reports |
||||'

“They had temples

|I| ||I| r '.'.

S T
parts, mulbisturiedd
ApLart ment Fiausiss, i city T, S WIeT
and steam baths, Thes
pothills of thi

[ Peso expliained that the Casas Gran-

evien famed thie grdd

=erri Madre to serve Thi Im

oped hyvdraulic engineering to an

astonishing degree. heir lnabyvninth of terraces

and trincheras, or check doms, loced somi

11.06N Ll ,!llil_-

sJuAre miles around L psas

drawing (e for FLRLAS ail earctens1rom m

“People often ask u

t, Lit, LR Feso continueck ™
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of the internnl social and religious structure

“Towsard the end. these urbanites let their
apartments fall into rain and took refuge
wherever they could —in the temples and the
public colonnades—and in these places they
built cooking fires and flimsy partitions The
sewerswere allowed to clog up and were used
by some of the people ns bural places

“From there, of course, it was only a short
step to disaster. About the vear 1340, during
cither an imternal riol or an attack by outside
enemies, the once-powerful city was burned
and abandoned. Temple ornaments were pur-
posely broken and scattered. Hundreds of
hodies were lelt in the ruins”

Hobin Hood —or Ruthless Bandit?

aome 150 miles zouth of Casas Uramdes
standsanother monument to the past, this one
a more recent memorial. [t consists of a huge
house in the city of Chihuahus, the capital
and mimng center of Chihuahuy State, and it
belongs to Sefora Lur Corral de Villa

Controversy still clings to the name of Gen
Francisco Villa, better known both to Ameri-
cans and Mexicans as Pancho Villa. To many
in the vears preceding 1923, Villa was no more
than a colorful bandit in an age when Mexicn
was: plagued by bandits, To admirers, how-
ever, the grent Pancho was a sort of back
lands Robin Hood, a patniot bent only on
ridding his beloved Mexico of tyranny and
corruption. Whatever his aim, Pancho Villa's
career came to 4 suddén close in 1923, when
his auwtomobile was ambushed by unidenti-
fied gunmen in Hidalgo del Pareal, a mimng
town in northern Mexico,

Today the front peirt of the general's former
hame and headquarters houses a private mu-
seumn run by his widow, the redoubtable Se-
nora Yilln herself {pape 1545 As we examined
the bullet-riddled 1919 Dodge in which Villa
met his death, we were suddenly engulfed by a
wave of children scampering out of the muse
um and out of reach of the very vocal sefior
"They make as nodse as an  atom
bomb, 'd ke to put them in a rockeét and
sentl them to the moon.” She emphasized the
trp with & swoosh of her hand, then smiled.
“But it matters nothing—therr grandfathers
fought beside the general. Thev are welcome
to live with their families in his house as Jong
s they wish.”

Gestuning toward the battered car, Sofiora
Villa remirked: “1 don't know who fired the
shots, but mv hushand was killed the same
day of the week—a Fridav—as Christ, Lin-
coln, and Keénnedy, and for the same ideale”

T I:'.

|56
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Their naome means "flying feet”: Possessed of
lantastic staminn, Tarmhomara Indians compete
i harefoo! races that often continue for 48 hours,
A= they rung they kick wooden balls which are as
large as omanges when the roce begins but wear
down to half that sire Twn Tarshumaras ran in
the 1928 Ulympic marathon in Amsterdiom but, de-
spiite thedr prowess al hame, lost the 26Y% -mile race

It was obvious thal to hi=s widow the bandit-
hero 15 all Hero

In Chihunhua we made plans to journey to
l.os Mochis near the Gulf of California, Even
today the trip 15 impossible by car, for the
gEreat miountamn spine known as the Sierra
Madre Okcidental and the Tarahumara
Range, with its giant canvons (preéceding
pages), block access. The latter plunge deeper
and four-times longer than the Grand Canvon

Until 1961, the only wav across was by
mule Then the Chihuahua al Pacifico rail-
road, pushing track 420 miles through 89
tunnels and over 31 bridees, finished its line
from the city of Chikuahua to the Gulf of
Californin. It was the first road of any kind
arross Mexico's rugged Sterra Madre between
the Umted States border and Durango, 674
miles to the south (map, page 145)

(& i.:J




To visit this spectaculnr country we would
nde the railrond’s self-propelled car, called
the aulovia, which makes the up-and-down
trip to Los Mochisin 13 hours (pages 160-61),

Somewhat apprehensively, we entristed
our camper to Senor F. 1 Saenz Colomo, traf-
e manager at Chihualvon, to be loaded onn
flatear. 1 asked him to load it backward. since
| had bheard that rock slides occasionally
broke windshicldse He laughed at the idea

“Don't worry, We spent =0 much monev on
this raflrosd that we can't afford accldents
In the shide ween we run scout cars abead of
the troins as & safety measure.”

We boarded the autovia early in the mom-
ing and rolled aeross the foothnll country,
enjoving the constantly shifting scene. Stew-
ards served hireakiast jost west of Chihuahua
Through the windows, among the gathenng
hills, we could see white-frced cattle prazing
the steep slopes

Silver Brought No Wealth to Creel

Mike and Renny =oon discovered the State
Geologist of Chihunhua, Senor Carlos CGrarcia
Cutiérrex, aboard our car. He explaimed that,
like them, the Sterra Madre range ahead of us
wis quite voung, having been formed by vol-
canic uction only 11 to 40 million vears ago,
buat alse it [s very rich.

“UChihuahun,™ he told them, "leads Mexico
in the mining of lead, zinc, and iron.” He
caught Kenny's glince. “But those are un-
interesting metals, ves? We are also first in
silver and second in copper and gold!"

We had a glimpse of Mexico's once-vast
silver empire when we lefl the train at Creel
for a Tew :I:.J,}-'.-..

[ vears past, silver ore carved from the
Serra Madre came to Creel by mule on jts
way to Mexico City. Obviously, Creel had
profited httle from it Old log cabins and a few
I'I!|1I1I!I-Frlcll'|'|-|;|:_'r'|. howses and stores line the un-
paved street. Though a few prospectars still
drift through, Creel today makes its sparse
living off timber from the Sierra Madre

When the Spanish arrived in the 16th con-
tury, they foumd many differeint Indinn tribes
m thi=: high country. Today only the Tara-
humaras remain inany number. The invaders
brought something far more deadly than plkes
or puns. Cld World diseases such ne smallpox
styvihed down whole peoples. Often, epidem-
s raced ahead of the conguistadors, so that
the victims never met their destrovers. In the
| 30 veurs that fallowed, the native population
of central Mexico plummeted from an esti-
mated 11 million to only 3 million souls,

Still in the high Sierra, which protected
them from: the white man’s eprdemics; Hve
the cave-dwelling Tarahumaras, among the
most primitive Indians left in Sorth Amenca.
A friend in Chihuidhua had radioed abead,
nsking a _TI'."-1.III|f 11:1t'.'f-'~1l!|::ulr1_. working with the
Tarnhumaras o meet us. The voung padre,
the Reverernd Luis (6. Verplancken, a native
of Guadalamra; showed us through the climic
he established in 1965 for Tarahumara chil-
dren. Survevs had shown that 80 percent of
the voungsters died before they were five,
cither from malputrition or from untrented
ispasps.

Chur first look at the Tarahumarns appalled
us. In the clinic, infants lay quiet, or cried
nlmost soundlessly, their skin stretched tighi
over thin bones A nurse placed one child
thevy called “El Viejito™—the little old man—
on the scalez. He was 18 months old and
weighed onlv 11 pounds.

LR L . nEkQ

Zest for runming spurs Tarahumara women as
well 25 men. Instead of kicking a ball, they fling
linked straw hoops. As they dash forward, Lhey
scoop them up with a stick and toss them abend
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“We =ave most of those we can get ti
the climie,” Father Verplancken tald us
“They amve lonking fatl, but it's all
[Tl aned no flesh. Even when thev gel
nck protein—there
15 very little game left in the mountaims

gpouEh corn, thes

The Indians< catch and eat mice, whiet
thev can hind them

*As for cerms,” he ndded, “the Tara-
houmaras don't believe in what they can't
e, some parents visit the chaldren, =ee

now well off they are with us. and simply
never return for them

“We can’t change the parents, but we
are teving to reach the children. There
nre probably 30,000 Tarmhumaras scal
teredd through the mountains, butl thes
don't live in large communities and they
have no centril leadiership, Over a
20, 000-zcuare-mile area we hove a total
ol 5,650 students in 63 schools: All but
10 of these nre radio schools, where we
teach the children via:short-wave sets
providerd by the mission.

Indians Race On Through the Night

Father Verplancken invited us 1o join
him on & tour through part of his parish
Just puisiate Creel, We came on a bara
humara foot race

Four men and {our women ran con-
fimuously from ane end of a mile-long
r"n_-I.I L0 I:Ilr_' |-1||L-r |":'||'|'I ||.II'|_'1--|-||I mcin

Ricked what resembled a wobden Deso
hall ahend of him, and each woman
tossttl @ paar of linked =traw hoaps
like manner, scooping them up with
short stick on the tun, and Binging them
ahead (pages 156-7)

As | ron alongside one of the women
taking prctures, she playiully—1 think

swung her stick at me between scoops
From Lhe o -I-,‘-' .-Ii:[-. .:|rl||--l 3 ||'_j.:|rI|-r
of o mile away, drifted the sound ol
laughter. Using curiosity as mn exouse 1
stop rinmimg [spotted dozens ol Indi
ans watching from Lhe cragey bteachers

Father Verplancken explained thiat

Burrowing into the heart of the lofts
Sterra Madre, o diesel-electnc antogria
of the Chihaahus ol Pacifico radiromd
hridzes in the 420 spectacular miles
from the city of Chibuahua o the Cauli
af Califarnaa Here Bt Bl Divisadern, @
reptlar lookaout ston, plisseneers leavi
thelr cor for an eve-filling visin

& e [
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Lifeblood of the land, water gushes Vhroueh Irrbes
Flesn caitmls % Fining the west coast near Lios _'l.'1|'||_' i< A
network of dams, which when completed will be
miuch hke the Tentdesses Valley Authoritv's syvstem
traps runall from the Sierrn Madre and transforms
this semurlecert Lo lestde farmland Sugar cane, tice,
whedl, comn, lomatoes, and fowers thirve in a climate
I|‘!'.L'- NCTTRILS Year |'||||:|1||. I_1]||;|:'l|',||_]-||-|'|

Symbol of prosperity, the handsome new  head
fpaarters of the farmers’ associption in Los Mochis
reflects the wealth that irrization diams have broushi
Lo thee fegion A sledpy willge turned boom town, Laos
Mochis menns “place of the land turtles.™ but officinls
happily joke that perhups the city should be renamed
Laetire, Spaniah for “hare " Some business lewders pre-
dfict that within ten vear< Los Mochi=s will he the
large=L city on Mexicn's west eoast




-

The heavier the load, the higher the payv: Tl
thoupght mayv muke thelr burtens seem lighter to a Ya-
gqut Inclian family caroving cotton from the fields (o g
weighing stalion near Laos Mochis Hand-picked cnl
ton brnegs a hgher price than machine-gicked, sa the

abor ments exceptionally good pav by Mexicanstand

irdls. Lharing the (all harvesting sea=om a famly of
- | -
(olT CAn enrn A pieEss @ Ll e S LT LR GF & f
s free Iodeinge. food, amd medico Fi
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this particular race was merely an exhibition
The contestants had been running for anly
eight hours, to entertain the local Indinns

| he real
affmir for
Creel and an apposinge villa
1 i
trips, had been under way for =ome
—and it was less than half over!

[he runners, Father Verplancken added,
somelimes wear rattles to help them stay
awake. At night, guides light the trails with
pine torches, o keep the balls in sight and Lo
enforce the rules—an important considera-
tian, since the Tarahumaras bet their goats,
chickens, and blankets on the outcome

With Father Verplancken we visited a cave
occupied the vear round by ane of the Tara-
humara families.

“Most of them are semi-nomadic,” he ex
plained, “migrating down into the warm caves
ol T o IRV 10T WIRITET an FElUrnimg in the

[ACe—a Eruge
ook place between
14 mdles awpy

g, crosssountry
men only
makn contest, involving seven round
1 hours

platedy in summer to tend their cornfields™

Our host was o man named Sebastian,
whose cave served as living guarters for his
family and for oo small herd of goats. A stone
Wikl across the cave
front esared privacy from uninvited anmimals
L he vaulted opening admitted

light and fresh mir. Inside it 5 never oo hot,
il

With a gune-log gatd

| pages | SR

neser 1O Co
sehastian’s
Marta Pilar, obivious
1o he embarrasseéd at living in a cave, and she
shvlv refused to let me photograph her, [
svmpithized, and vel I'veé seen worse living
conditions n the stums of our own obes.

pre(tty  teen-age  daughter,

v hmid enough schooling

Pride Defers to Modern Medicine

Reports of o sick baby led us fram Sebas-
linn's cave to the rocky firlds below, There
we found a Tarahumara farmeér scratching o
urrow lor corn with a prmtve Wi en
plow and a team of oxen. Father Verplancken

»w
=]

Flowers for chickens: Gald
FIVER WHEY 10 Irech ds pickes
harvest marienld blossoms in a
tield near Los Mochis. The wet-
al= comiain g hieh con e iratEn
componmd omdled
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the fields like a chorus of Loy

CriCHDoEs. Lapyving cotlan [EEL b

ers, the harvesters drag long

|
cloth =acks between thelr lers

AL they move up the rows, they
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.|_-|-.1_:J -|=_|-|_| LIOn=, .I|.-E the former indhealedd o
small cabin bevond the rise of 3 hil

We found the baby's mother inside Uhe
sparsely [urnished cabin,
frightened o answer Father Verplancken's
questions. The sick child lay hidden in her
s hw|

hiut she was oo

refioze. Of Presentlyv, ol the poadre’s
suggestion, we ledt

A Tew paces: powaEy
mother catight up with s 1 understond nobie

i1 |'|J_ I-|,i.| --||l'|.". |_'

irom the caban, the

of the conversibon gl tod
the meother pulled back the =soiled clod

1 10
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crusted, s boddy spotted wWith runmng sores
affered him to Fother Ver
week 11 the chme the sores

=hit reluctantly

plancken. After :

haod healed and 1the brown eves had
Lhirnge that weel
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ew {0 the waterinll

e i

il |:|.,r-.|_; 2] 1 which ﬁr-.-l_l- '-'!F'I":'_-!:i diown

[or more than a thotsand Teet We rode horses
ip narrow, chiff-hanging troils to the pine

forested rim of Urique Canvon (pages 154-3)

4

wi gazed down at o tropical vil
more than-a mali
below, where ornnees, bananags, and miangoes

From thet

lage on the Ungue River.,

Were growing

Fipally, we bade Father Verplancken sood
hve and hoarded the autovia once more. In
a lew hours we dropped from the high Serri
Mindre to the coastal plam along the Gl
of Calllormni
gathers and then
doles aul mountsn water [or irrization. From

Here o series of dams

the tradn wesaw canals funneling the water to
helds that stretch nlong the coast
When the project 8 completed, we learned,
two million acres wi
rivundd i the once-harren plain

A the hub of this boominge larm count
e Lok Mochis Foundesd in 1903 by
States bDusimessmoan, Benpamin lohnston, b
it changed little inoats
frst hall century, Now a paved coastal high
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Lownm
Irue 1o Senor Saenx |
lomo's promise, olr campe!
wWis wiitimg m Las Mool
unseathed by it flatear rids
Alk on ham

wiis =2enor Gilberto LLamon

b welcome us

g |local
..'-1|"1.|| =
Touriem

representative ol
Llepartment o
'llu-'l.'l.-.'|l'.|l'|| Lo Lhe CaLmigs
¢r. | noticed a Hock of new
tixis  houdimg
[romm  the

PsSETEers
cronwdid =tation
Parly cirrel =Xt seviern
[ares, depending on the driv-
e s ambnbioi anc Lhe siee ol
Nis pa=ssengers.

"Lhar bowmn Bas 1ne sme

senor Limon satil,

[ATLHMEITI,

arodling, "It is ke & litthe oy

who has grown viery fast
It pants are too theht|
"For LTI I Wi .lil" il
have four ariines serving
‘|:-_-||'.'. ||I_i[ e |I-:'.L e (AT
nort—we must wse the =il
belonsine (o the soenr mill
Most farmers spray  with
11 |l;:I.I:: c—It's much [nstel
and it deesn't waste valun-
hle land for tractor lanes

Crop-dusting planeys even

(oW Lhe rice crop







In communion with the sea,
the Pacific port of Mazatlan at
tracts hig-game anglers with 1S
abuncdant salfish and markin
Bopts of Mexico's lnrpest shrimp
fieet dock in the harbor. Twice a
week Lhe luxury Terey La Pos salls
from here (o the town of L Par

m Baga Califormma

“Sweet-ride shores,” surfers call
the beaches at Maentlan, Cali.
fornia sportsmen molor 4 thou-
2and miles with boards strapped
atop their cars to challenge these
hurthing breakers

ERal iRileiy @5 8 | iEEEITT £ = w5 s

As we drove into Los Mochis, Senor Liman
continued the verbal tour,

“Almost evervthing of importance that vou
sie—paved romds, banks, a hospital, hotels—
has sprung up in the past six vears.”

He suddenly grninned. “A lew weeks ago a
womin tourist interrupted me, complainimg
that she didn’t want to see these things, she
wanted to see the ‘renl’ Mexico. | suppose she
meant =ome Mexican sleeping under a bag
sombrero, but I could have assured her that
there is little sleeping during planting or har-
vest tmes. And, with two o three crops a
vear, that's mogt of the tme."”

Roberto Vargas Ochoa, n local farmer,
offered o tnke me to his fields the next morn-
ing. Maviana turned out to mean 2:30 wm
senor Vargas picked me up in a new Chevro-
let equipped with a two-way radio to keep
him in touch with operations over 1,000 acres,
The car also boasted qir conditioning, a mod-
ern Mexican substitute for a shady sombrero.
AL dawn we stopped amid cotion fields that
were being picked clean by some of his 1,576
workers. Senor Varegas stripped a fluffy white
ball Trom one af the plants.

"Mexico's cotton 1= world-known  for its
high quality,” he =aid “Hand-picked crops
rate higher than the machine-picked ones, for
they contiin less triash. But labor 1= getting
rarce—fve yeurs from now, half of our pick-
mg will have to be done by machinds: Each
can do the work of 100 men.”

Crops Travel, but Bracerod Stay Home

Hesides the vast ficlds of cotton, sugar cane,
rice, tomatoes, and wheat, we were astonished
—and dazzled—Dby the sight of millions of
murigolds in luxunant bloom over 120 acres
of iragated lnnd (pages 164-5) The crop, some
12 tons of blossoms per acre, 15 drned and
eround into powder. Added 1o chicken feed,
marigold meal enriches the color, thoueh
not the nutrittonal value, of egg volks and
chicken fal

Un Roberio's desk back 1 Los Mochis, |
naticed several National Geographic Society
books about the United States

“We're closely tied o the States here.”
Roberto snid. “Many of our peaple go to
Phoenix, Arizona, for medical treatment. An
my children =zo to camp in West Virggma ™

Like the lady tourist, 1 wondered if this
could be the real Mexico, whose best-known
export a few vears pgo was migrant labor,
Last vear only 6,000 such broceros crossed
the horder northward to work. Instead. Los
Mochis farmers sent most of their crops,
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captivated Mike and
F.enny with the suggeston that we test Muazn
tan s Cliam to the tithe " Machin Captal of Lhe
World" Actually the huge
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National Geographic, Aueust, 1968

olel-time herh remedies for queasy stomachs over to-see the planes and to grab leaflets
As a0 orelatively voung town (founded i before the soldiers could collect them

Marntlan finds itself short of colorful 'hen someone read about the Itadinns

NISTom with ane exoeption. It was the first dropping bombs on Tripoli, Since the revaly

tv in the New World, and the second in th Liopary [orces had oo bombs, they made two

vorld, to be bombed from the air by stufhing explosives and scrap o wet pie-
L SETIDS Tour we had mel Uamalo L kins and letting them drv, At abiout 5 m
Yiedrano, & part owner of Mazatlian's lireest Vin iy AP L4 we heard planes ol ran into

hrimp plant. He introduced his mother, lnst the street
survivor of thase wounded 1n the 1914 homb Unly later did Sentora Medrano learm whad

ng attack. Mer momory of the event. not sur L) act next. The pllot of the first two

r':'||5—'i-_ VErY clear seaier mtended o bomb the ort, but his

Crovernment troops were under siege 1n pliane lurched and the bombardier lost his
vlazatlan, somehow the revolutionary forces grip on the pieskin he was holding over the
Cquiread bwo mrplanes i wsedd thi |:|*..-fr-|5- e The baomb plummeted into the unsus

propeisanda leasflets. (Of course. as kids wi weting rrowd in the street. Tt killed 32 aned
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as we passed, confident of his camoufiape, We
docked beside the waterway's spring source,
enjoved o cooling swim, and lunched on facos
de frijoles—tortillas stuffed with heans—at
n-small restaurant

steep hills covered with a ungle of brush
andd banana plants rose around wus. Kenny and
[ serambled alone behind one banana worker
and his burros s he cot froit on the steep
slopes. We didn't keep up for long; it was like
mountan cimbing in o steam bath, But the
banana harvester seemed impervious to the
heat Two quick machete chope, and a 20 foot

hanana plant toppled. Another swing freed
the stalk Next vear, we Knew from talking
with the banana boatmen, another plant with
it= single blossom would grow from the root
like Jack's beanstalk

Cur boatman stopped beside a pineapple
field on the retirn trip We snacked on two
of the fresh-picked (rults. At the docks the
foreman hung o ripe stalk of bananas in our
camper for us to pick from as we drove south

A great mmny Amerncans have seen the
Puerto Vallerta area without ever having set
fool there It was the location for the hlming
of Tenne<<ee Willinmy's dep-
mu, Fhe Night of the [puana
Hefore 12 movie fame the
village lay picturesgue and
teolated (pages 168-0)

Precipitouscobbled streets
still meander upward 1o
shops and homes overloak-
ing Banderas Bay, ong of
Mexico's largest and' deep-
eal Women sull kneel over
lnundry along the banks
of the Rio Cunle, or wadle tio
deeper water to play and
bathe. A few hurros—
“Mextcan jeeps,” Mike calls
them—still  pack  loads
along the beach and past
tho shopk

But the town is no longer
isolated. Now fortv-five tour-
ist-packed flichts arrive each
week at Puoerto Vallarta's
international marport, and o
new 100-mile-long highway
connects it to the rest of
Mexico by paved road for
the first time.

Cine  resiclent, Eduardo
Muarrogqui Serrano, told s
of his experiences tén years
before when he bult the
first modern tourist hotel.

“We had no electricity and
no construction equipment.”
Edusrdo said, “so we built,
vou might say, by burro-
power. Bovs loaded the ani-
mials with sand at the beach.

They plodded several blocks
by themselves—burros are
bright and easv to train,
vou know—and climbed up
ramps o whatever floor of
the hotel we were working

Eiereenay L0 B PO EAS IR REEHI L BT

OH the hip bounces a 12-pound rubber ball that Aies toward the
sl Himir st Villa Unddn, near Mazatlan In hulamia, a version of an old
Arftec game, the player can strike the ball only with hie hip, which he
prodects with a leather binding. “I tried the game once.” reports the
atthor, "and wore a brudse (or a week ™

|75




on. There was a day-long shultle of burros
“Uine nmight the owner of the burrfos com
plained that one of hic ammmals had been sto-
len. We finallv found it in one of the unfinished
11l warting 1o be unloaded!”
Mhrough the words of Bart Mollowell, a
NATIONAL GEOGRAPHIC colleasue, we felt
we already knew Gupdalngara intimatels
and we planned only a brief visit. We staved
long enough to confirm our impression of the
charm of Mexica's second-fargest ey ™ Luey

(ARl ap

and the bovs spent the first day dickering in
its mammoth market for those “better pnces
to  thi Lt Py
uad promised. Even without
cickering. we found bar
gamns by the score i the
atate of Jlahisco's Institute
of Arts and Crafts, The di
Jorge Ramiree M
sotomavor, explmned the
IMALIULE'S porpose.

“We belp the croftsmen
whth money and materals,

south”

P lioT

he told us, “and then sell
their work foc them ot a fair
nrice. We
expression; we never push
an artist in a particular di-
rection, but we try to help
him avoid mistakes™

A proup of primitive-im-
[Iressinnist PICLUregs
particularly  appealed 1o
Lucy, They are designs made
with bright strands of varn
|Irl"---|'1:i ontio 8 |||.--'|rr| -|'|.-.'l||'||

ericournee  self-

=iring
g

with soft wax

*Tablug huwicholas, we call
thirm, ™
sauwl “The Huichol Indian:
still live independenthy in Lhe
mountains north of Guada-
The Spanish never
congquered them. They use
the tablns i their religtogs
but often they come
mio town and sell the pic-

=SETIOr SOIOMavor

L
Pl Ara

Mies

tures o tourists

1They hold ceremonies in
which they chew “huttons
from pevote cactus, which
contan a hallucinatory drug,
i orcer (o make conthct

the ceremony, they 1y Lo re-Cheite the visions
tnt thetr tablas. Cne man told me he becomes
20 censitive under pevole that he can hear the
sunlight moving across the cornbhelds!”
Betore entering Grundalagors we had passed
throueh a vast tflow of congealed black lava
Medr the wvillage of Anpahodn, 105 miles
southenst of the city, we were remirnded aEaen
al Mexico's cantinuing genlorical srowth
Twentv-hve ago, on February 10,
1543, & farmer was startied at his plowing by

VEis

Ser "The Most Mexican Ulte, Guminigjare™ b
Harl SMMolwwell NaTHoNaL LiEcdiabFriiie. March i

Z ! ,
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#
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Sliding down a stony street in hilly Taxco, voungsters ride “butter-
boards.” =0 called for thewr polished, shppery bottoms. Nestled in the

with their gods Messapes

comée o them. thiv el
through
nature 1s transtformed. After

TLE mounlains of the Central Plateau, Taxco calls itzelf Mexica's Silved

visions m which City hecause of the abundance of the snetal in times gone by, amned o

because of the exousite preces fashioned by its modern craft=men




n rimbling explosion m the middle of his
field ® Soon the farmer owned o volcano -
stead of o farm. Within six davs the cone
mensured 575 feet in height. The earth con-
unuyed to disgorge lava, eventually burying
two villages and nine sguare mmles of fields
(pages 172-3). Paricubing Mexico's most publi-
cized voleano, was bormn

Todavy the peak is said by Xcigntists (o be
dormant, but Mexicans i the region nre nol
so sure. “I have counted more than 60 live
fumaroles inside the criater,” a guide told us
“Paricatin 1s not asleep; it = only waiting.”

Like the ash from Pariculin's eruption, we
drifted east toeward Mexico City, stopping

briefly 1n the lakeside village of Patzcuam
Walching Lucy shop for fresh supplies in the
opien-air market (page 174), 1 reflected once
prnin on the socinl sigmificance of marketing

It 1= never a guestion of whether the seller
will come down from his first price; he will
The buyers status depends on the wit and
humar with which he brings this about, Once,
in the Patzcuaro market, | carelessly agreed
lo the anhounced price. The vendor, thunder-
struck, refused o sell Finally, in desperation,
he did my hageling for me and presented me
with what he considered a fair bargain

“moe " Pareutin tha Cornelield That Gorew a Voleano
by Jatres A Greeen, GEOGHAPHIC, Februars, 1944




We wisited Janitzio, the island home of
many Lake Pitzcuaro hshermen who supply
Patzouaro's market As our boat drew near
the island, we encountered a form of business
that is growing all through tourist-conscious
Mexico: A fisherman on shore diazhed to his
canoe, puddled furiously toward us on a colli
ston course, then abrupty stopped and began
unconcernedly fishing with a graceful dip net

Fishermen Eam Pesos for Poses

As he well knew, the hand nets of Janitzio
—ealled butterfly nets—are a trademark of
the sland, featured in every travel bhook and
brochure. Thev now serve largely to net pesos

from tourists, who pay for the privilege of
shooting their own posteard views, For sertous
fishine, nets almost o thousand leet in length
and handled by five-to-<even-man crews have
proved far more productive than the smaller,
mote photogenic mordels

Chn an earlier visit to Janitzio, | had watched
i moving ceremony marking the Day of the
Dendd. Shortly after midnight, on November 2,
the ixland women bring o their family bunal
plots an assortment of mifts: food, candles,
marigolids, and wooden frames-decorated with
flowers,  Irait, and small skulls molded of
supgar. T hey spread mats on the ground and
et up the decorntions—one candle for each

Fisherman who seeks no lish
poles acruss a ke in the crater
of a dormant valcano near Yuri-
rin. With o treadle, ke ratses a
[ramet] net at the bow snd sooops
upy aruatic instcls peppering the
water. He does and =ells the
catch {or bird and fish food

The fishermen stick bundies of
rmishis m the =hallow ake ns
breeding places for the bugs.
called water boatmen

Taco the parrot. purchpsed by
the Ciareetts {n Mazathin, enjoss
a meal of dried water boatmen
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vitermoron mmd they will face more skillial poversanes
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remembered relative, and a censer of
burning copal. They arrange the [ood
and sprinkle mangold petals over
the entire setting. Then the women
andd children sit in contemplation o
hant prayvers throughout the chill
nicht Thoudands of flickerine can
dle= cnst o pall of smoke and my:
tery ovier adl

Until the cold finally drives B
touriets back to their warm hotels
hlindine fliashes from the many cam-
O, 1L S s L THRE, wolld discourape
nny sSpuris who mieht ¢hoose o re
turts for Lthe annunl visitation. Bear
i this in mind, 1 photographed th
ceremony using only the Heht of th
candles (pages 146-7 and cover)

Cheer 0 breadkinst of whitelish ol
i Canting by the [nkestde, an I
lanel priest tilked of the local bur
il Cusioms

“Chir cemetery doesnt loopk like &
i --'_r|!|||:'. bBecaise the |"-"':.:I"
ant aflord headstones But the
know their plots. Since space 1=
limited, when a member of a tamily
dics all previods remains are e
My il from the #2rayve andd the new
by 1= placed at the Dottom. §Fh
earlier remains are then jauil back o
lop. There may e twenty Lo thrt

orcupants moeach grave.
Ingenuity Tums Bugs to Frolit

“Near Palzcuaro, 10 a craler bk
at Yuririn, we dizcovered fishermen
who catch no fish,. @ he men poled
weross Lhe stll waters while levering
i rectangular-framed net in and out
of the water wilh thelr Teel (papes
181811 They were sifting the surfic
al the lake [or insects thev call maos-
guitoes, but which are actually water
boatmen (Conxidaes). Mexican ings
nuity has turned the Insects to a god
nurpose; the lake is n vartual bug
farm, Its harvedt, dreied and sent to
Mexico City, brings 51.80 a pound
[rom pel fanciers who teed 1t (o thetr
fish, turtles, and birds

Pwenty-eighl  males northeast of
YViexicn Uity we atopped (o marvi
v men have done lor ages past, ol
the Pyvramads of Teotihuacan (follow
INE PAdes Lol ot |':" =|-.I:||.|'| 1 fii
tects more than g mllennium befoey

the rise of the Aztecs; the pryramids

By
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FEARSOME WARRIORS of
hugone aee stare wath empty
cyres over the ruins of
once-nughty Tula, capttal o)
the Taltees. The four 1o-foot
high stalues, togather with
millars, supported the roof of

i temple atop the Pyramiil

af Chuelzalcoatl, the suprem
deity of the Toltecs. Dart throee-
ers in the right ands resembilp
ey in holsters: Teft hanels
holed the darts. Replica at fo
richt replaces an orniginal

note displaged at thée Natsonal

Museum of Anthropology

\exico City, 50 miles south




Like o bride who wears hboth old and new,
Mexico Lty blends vestervear with todday
i tomorrow.  Dlesigners of the Plaza ol
[hree Cultiares, o new commercial complex
postructed the Arlee pyramids that onc

|
somite LS

oimitated a marketplace here
= paanish
colonial periodl, adbcins & schosd that wis
ofie ol the ficst o =erve Bndmmess Cliepming
tower at right houses the Foreign Ministny

IMTTEn |: NUITC o, |I||.'“ |]||_r|r|l: 1||i

Lusury apariments neal left on land where

Jrabibsy (enements [--=r=|-_-r'._'. ATRTETE

bkelotnl vestipes of the past come 1o ligh
db Clympie Village, which will house hun-
dreds of athletes. Here an the stie of ancient
Cutcuiicn, arcreolomists uncovereo 10 cer
meabiial structures and 180 graves s plod
bowl and the sheleton
| vigars gld, buned an
Hoberto

Timéner Chyanda, an anthropologist, records

Cimtdn il MLLey
of powiman 23
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Chaumps Elveees, recall the davs< of French
rule under Muaximithan, Spun shared the best
vears of 1= own story with Mexico and lell
its architecture, language, and blood lines A
current mflux from the United States birings
of businesse: and n colony of 30,000
United States citizens

The cty’s imminent invasion by athietes
from around the workd will focus on Cllymipn
Village, hutlt over the site of Cuairuileo
'|-'.h|_'!'| r||._ II'|||"~:'||-' l-il:'. I||'-:.|.'- II.IIIr"-' CETETNN
nial center once Nourished. A volcano, Xitle

SRR e

I |

crupteéd about 2,000 vears ago, entombing the
sacred place and, 10 a sense, embadming i

While we visited the site of Cuiculleo, o
workman brushed aned troweled dirt from th
tomb of 4 voung woman who hved thier

2600 vears neo. Beside him. hupe craties
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ciginge 1 downtown Mexico City amounts  display in the Mational Museom as the ‘treas

to rummaging throuegh the Aztec (st ure of the month,
In the company of Professor Kaual Martin "Frobablvy the Spanish prniests had theown
Arana, leader ol the archeoloyicial telim over- her is fill into the foundation when they were

seeing the excavation, we visited one of the  bullding their chureh. Perhaps they wished to
subway sites. Here and eisewhere, hundreds  keep the Indians from worshiping the idol

of meén using picks, jackhnmmers, bulldozers, “Were saving and catiloguing nbout half
and diesel hovels are chewing a network of  a ton of matenal a day now, vet that's only
gredat trenches through the cits 5 percent of what we iind, Bul, when we reach

In an unusual display of cooperation the Zocalo
between bullder and srcheologist, Professor The Zocalo, 1 knew, was the place where
Aranua hias authority to halt work at any tinme  the Aztec Emperor Montezuma had his lavich
to send his people, mostly students, into the ceremonial plaza in the early 16th century. FEl
trenches with trowels to save a broken clay  Dorado himself om | citement
fzurme or some other artifact discarced by imong the archeologst: than does the Zocalo

an Arter householder. Over the roaring and  and the tréasure they expect to find there
chovieling, Professor Arann pointéd (o the site Here the Spanish conquistadors built on top
of the first important discovery of Monteruma's plaza with disdain for the
“In front of this Church of Monserrat we  culture they were burving: Ina few vears, com-
lound a statue of the Aztec goddess Coathicue,” muters may be stepping out of their under
he saik “A bulldozer damaged her slightly eround trains into an Aztec reasure vault, or
belore anvone =aw her, but now she is on into an altar room where priests
the citv they called Tenochtitlan, a melrop

plis-predter than any i Spain at the ome
City Subway Pierces Past and Future

Thus, in butlding their new subwiy, the
regidents of Mexico Chly have found them
selves tunneling into thetr past as well ns into
their future. In the muck that bampers and
frustrates their bullders, the people Tind solid
cultural foundations. The land that spawned

some of the preatest cities of earher cullures—
Casps Grrandes, Teatithuncan, and Teonochtl-
tian—now vibrntes anew with activitv.

spurred on by thelr reputation as gracion:
hosts, Mexicans rush to complete new hotels,
stadiums, stredts, and hichways for the Olvym
piad. To revive the anginal cultural aspects
aof the (lvmpics, Mexicans plan some 1,508
events, including art oexhibits, dramns, and
concerts, for 1968, By the time of the games,
historical monuments will have been olemwmed,
new trees and Gowers planted, ancd large com
mercial hillboard advertisements removed
throughout the city

The MNew World todav @mids no El Dorado,
put Mexwcans nonetheless expoct thewr Ulym-
pic visitors to return home feeling—as the
hrst Spanish did—that they couldn™t believe
thetr eves 'HE END

Last ol a triumvirate of renowned Mexican muralists, 7 1-vear-old David Alfaro Siquet-
ro< shares the glory of Dhiepo Hivera and losé Clemente Oeozoo. Perched on i d-fool scaft-
tald (opposite), he works on his intest and farpest creation, the three-dimensional "March ol
Humanity. " Shaped from steel and painted with vivid acrvlic colors, the 32,000-square-

ot mural will sdern the iterior of an addiforium n A new halel [or CHympie visitor










The Incredible
Salmon

By CLARENCE P. IDYLL, Ph.D.

Chosrman, Division of Firhery Sciences, [nstitule ol
SManme Sciences, Unversily of Siamm

Hiwstrations by National Geographic
Photographer ROBERT F. SISSON

REMEMBER WITH AWE the fantastic spec-

tacle. Hordes of sockeve salmon on their autumn

spawning run glutted the river 1 wias wading
| was looking for tageed hsh—a biolomst making
studies on the Adams River in the vast Fraser River
wvstermn of Brtish Columbia

Hig mudes, their bodies a vivid scar

el and thetr
heads green, rushed from Shuswap Lake over the
challow bar at the entrance to the Adams. They shot
upstream with a frenzy ol spray, talls thrashing nnd
backs half out of the water

Farther along, in deeper stretches of the river. fish
hung in nearly motionless schools, some awaitinge the
hal maturation changes 1

il precede spawning
others wamiting lTor part of the riverbed to clear of
fish so they coald take their turn ot nest bailding
sadmon can crowd the Adams in almest anbehev
Able numbers (e YY)

Yol salmon rans are smaller than they were in the
past. This iz something to be deeply repretted, and Lo
be combated with as much vigor 45 can be mustered
for this nobile fsh counts as one of the sen's mos

villuable resources It provides man with food,
sport, and proht, and its hie story 15 both dramatis
and mysterious

since antigully man hias wilched with [ascina
Lon o5 salmon battled upriver to spawn, thetr silvery
ress, somettmes of

roals transformine into nuntial
startling hue. He has spred on preparation of the

saucer-shaped nests in the beds of swift streams, ini

Late ® mossion lalhlled: Sockeve salmon in
flaming dress ghide together in courtship ool
aver thierr spawning ne<t, or redd, in this gl
phitograph made with an anderwater camern
1|| Ve 0% one ol ||||' SErOTTEEs] TP rmac IEY FREER BN
the salmon found their way across the trackless
Faofie, eluded bshermen, batted oprmver, and
ieaped waterfalls and man-made obstructions Fi
nally repching thetr native waters, with life dramn
ng fram them, the sockeves will assure o new gen

eration, then e . i




learned that, for most salmon, spawning is their final
ai’l belore desth

He has witched the emergence of tiny fish in epring-
tme, and |ater seen them make their way downstream

1o the se¢a, 10 be swallowed by the ocean’s immensity
He has wondered where they go and what they do in
the years of their seéa existence. And especially he has
scratched his head an deep puzzlement over how thes
find their wav back through the trackless ocean to the
same river, the same tributarsy—the same riffie, perhaps
—where Lthey began life vears before

Fishing Bears Warned by Intruder’'s Whistle

The best vantage paint [ have ever had for watching
the start of the salmon’s life evele was In the Brooks
River. one of the major spuwning sireams supporting
the great Hnstol Bay sockeyve runs of Alaska (map,
page 108). | went there in late summer, | 86, o catch
up on the latest developments in salmon research

A metal observation tower bullt by the United States
Bureau of Commercial Fisheries stood in the midedle

of the stream so that observers could perch 20 feet up
mdl =py on the spawning fsh

Lily
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Nearing  journey s e,
s koeves thrash in the seine of
Cunadian Reheries srieniiats
i shuswap Lake, Hotish
Columbia, reseirchers  tay
them (left) [orf the inal swim
1y spawning grounds along
the lower Adams River. T
tagpers record size and sex of
each fish, an epitaph noted
pEin wilhin & Tesw oliev's w hiet
the demwd Bsh line the rver-
anks Tallving: the numbet
that spawn helps conservi-
tiinists estimale the fulure
population  and  sel  lomials
wrminst overfishing. Muore than
N E'|I|'iI1|I| ~:|.|Ir'rr|I| iy maoakKe
the run dp the Fraser River
evstem o the Adams, most of
them arnving in o smele week,
Tht hsh cover the 300 males
uprstream in | 8 davs, traveling
nbout 17 miles o day,

ek




D Wilbur Hartman of the Brooks Lake
Research Laboratory guided the bureou's Dir
(reorre Harry aind me 1o the tower throug

1
|
]

¢ we walked,

noticed that Will whistled frequently, and his

talk was louder than usual
“Whyv the racket?” 1 asked
“Hears.” said Will succinctly

he exolaoned, lose salmon nnd ire carmmoniy

a forest of white sprice

encnuntered among the spawners.® Thev can
e AT TPs<IVeE AN, 'I.".'!'II"'I startled thev somie-
11T
vour coming and give the beara chance to slip

off Into the woods than to surprizse hin

ittack people. It is better to advertise

\We had come to the Brooks BEiver o loak
at sockeve salmon. There are four other kinds
of salmon on the Pacific coast of Narth Ames
ita—chinook. coho, pink, and chom (paint-

ing=, pages I 14-15) Az hos a <ixth species as
wirll., the masy, which resembles the coho

pppearance. Japanese call it sarnra masn—
“cherrs 'he onpinal member of the

tribe i= the Atlantic salmon (page 216), Millen-

frout,

Alazskn bears,

niopme aEo some of the ancestors of thic strain
are thought to hove miprated across the Arcti
Clcean; through the ages their descendants
evolved into the present Pacific species

o Americans and Europeans alike the At-
lantic salmon is one of the most highlv prized
of fshes; explorers of the Pacific Northwest
were delighted to find waterfall vaulters thal
lonked so famihar. Yet the Atlantic salmon Is
actually closer hiologically to the sei trout ol
Europe, and to cutthroat

troul of our Paciiu than it 15 (o Lthi

the rmnhow and
strenms
Pacific salmon that bear it= name

Like the trout, Atlamiic sslmon can spawn
more than once. ferhaps eight or ten females
in & hundred, and a smaller proportion ol
Males.
fraction ol the lemales may

live to reprocuce a second wme. A ang
spawn & third
or even o fourth time, males appuarantly nes
BT MOTt Pacific salmon all die

after a single spawmng, and that answers the

than 1wice

e When Liiant Hears Ga P II.'..:.' |I_ Ceci F
B Fewils i af |54

SATIONAL L0 A NH LTTea!




1G5 National Geographic, August, 1968

cuestion | am asked most often about the
salmon’s life story, Somechow people find es-
pecially poignant the thought that the reward
for the intense phy=ical struggle of the spawn-
g journey is certain death

The towerin Brooks River rang metallical-
iy as Will and Greorge and 1 climbed to our
perch. Beneath us salmon spread almost ani-
formly over the stream bed.  Evervwhere
fish dashed about, protecting their terri-
tories, digging nests, spawning. River edges
and shallow bars became the gravevards of
spawned-out fish, their duty to the race done,
their lives ended

I watched salmon below me turn suddenly
on their sides and stap the gravel bottom with
powerful tails. Sand., pebbles, and larger
stones were dislodeed and carried down-
stream by the niver's swift current. The resuli
wiis a hollow—a nest, or redd, in which the
female would lay eges (page 200)

“There's a good battle!” George exclaimed,
A= nosudden flurry drew our attention to a
nest at the base of the tower. Protecting his
territory, the male dashed at an intruder,
sniupping with the hooked snout and fierce
teeth that had transformed his jaws during
the spawning journey (right). For a moment
the two fish rolled over and over together,
then dashed from the nest a few feet before
breaking off the encounter. Another pair of
males tangled briefly, then sidled crosswavs
tlownstream in a ritualized bluff—azf daring
efich other to starl the frncas anew

Camern Captures a Rare Sight

Despite interruptions for such jousting, the
redd 1s bt and spawning occurs. Unless an
abserver knows what to look for, though, he
mav miss Lthe actual spawning act. Even
many veleran field biologists have never seén
it; thus NATIONAL GEOGRAPHIC photogra-
pher Robert F. Sisson's pictures represent a
remarkable achievement (pages 201-202)

The female salmon settles to the bottom of
the nest, and the mide takes a position beside
and a little to the rear of her, Suddenly both
fish begin to vibrate rapidly, and throst them-
selves forward in the redd. When eges and
malt are released smultancously, about 98
percent of the female’s eges are fertilized and
settle to the bottom

After the spawning act, the female moves
upsiream and digs another egg pit, where the
pair spawns again. Meanwhile, gravel carried
downetream covers the first Eroup of epws A

female may spawn in five or more egg pits—
occasionally with different males.

The nver's gnremitting current smooths
the gravel bottom. New waves of salmon
move in to dig and spawn and die

The eges lie for many weeks under as much
gs 16 inches of gravel Eventually the dark
spots that are eves shine through the trans-
parent shells. Late in this Yeved-egg” stage
the unborn little fish can be seen wriggling
around, prepanng to burst forth.

Some lime in the winter the eggs hatch
The alevin, as fisheries men call the hatchling
that emerges. 5 an ungainly creature, with a
massive orange-colored volk sac attached to
its underside. The zarc supplies food for the
little fish while it waits in the gravel, devel-
oping (page 203 Then on 4 'dark night it

L b NITE TTE T O CERTY Y T B TTRITT YT T G TR

Hooked jaws of a male sockeve can be as
fearsome as they ook, males may sedze rival
suitors by the tall and shake with bulldog
lerocity dunng fights at mating ome. Males
develop misshapen jaws on the spawning
run from the ocean, While females swell with
ecgrs Stomachs shrink as both sexes shun
food, living on stored fat,

Traffic jam ofthe homeward-hound builds
up in the lower Adams River. Late arrivals
must actually wait turns for hreeding space.
Studies of the A05-acre spawning ground re-
veal that in a recent bumper vear it produced
A sockeye calch retafling for £30, 006, (R0,







Slapping her tail against the bottom, wkeve kicks up a cloud ol
safdl a@s she digs the st egg it an her redled. 1 he salmsod ty spieird sey
eral dave and nmhits dievine and resting. rarely helped by her walling
mate. Abter depositing a portion of her eggs in & spawning ritual with the
male, she moves siight psbream to sjuwn again Gravel from the =

ond egpe pit whshes down to cover the irst. By the time she has dropped
all 3,000 or more eggs, her tad 3 worn and (myved; and death 1= near
Hivals Hght it oul: A sockeve on her redd nips at another female befors
the gaze of her mate. who Reeps his distance, After their initial curiosiy
WOTE o, Th BETHRON IENaredE LI rernmaie-CrEmin 'l!l"l L EEE I tedl in

dhlerproo] gias ik 2ot an thee bhottom ol the shallow crees

wrigeles forth, aninch-long fry begimning life  downstream, Chnce in Lhe odean, they gre hard
in the open waorld lo trace, but intensive tagwing experiments

And n eruel world it 1= Flooding, drooghit are hfting the veil. Salmon swarm aver much

...... Mt
anda emperilure CHOanges 1 Lthe w ner oain be thie northern Pacihc Ocean op 38 6 N M Ry 1=
deadly. The young salmon are prev to sculpin,  During the earhest stages, while still in the
trout, searlines of their own spectes, ards, estuaries, they swim in enormous schools
even the agquatic, immature staees of dragon- =almon counters in 1962 walched horde:

es. The attrition s terrible—oul of some little pink salmon passing shore points in

3000 pers from a femiale sockeve, only 30 o southeastern Adaska at an estimated rate of

|00 =aimon will reach hingeriing size LLODUOD @ cay for two Tull months

[he voung of pink and chum salmon move \s the fish grow older, recoveries of taggedd

directly to sea. Other species remain in lakes fish indicate, they separate from their fellows
or rivers for o vear ortwo, sometimes growing el mugrnte ns individunls, moving in greal
ns longe as hive or six inches belore troveling ellinsie throueh the vast reaches ol the Morth
e
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it to head back for spawning, it can follow no
truils worn into the ocean by long lines of
ancestral fish. There are only shifting currents,
alight differences in ssltiness, and subtle van
ations in the temperature of the water, none
of which seem patterned enough to be useful
in steering 4 mipration course

At the mouth of its home stream, the hsh
may have to breast mile upon mile of murky
estuary where it is unable to se¢ even a few
feet Upstream if passes tributaries great and
small, with enticing coolness nnd the promise
of clean gravel for spawning. Somehow the
choice between this fork and that one 13 marde
correctly in nenrly every case (pages J13-1%)

| cliscussed this miracle of migration one

day with photographer Sisson and Drs. Ross
M. Horrall and Aivars B. Stasko (page 208)
Ross and Alvars are associates of Dir. Arthur
13, Hasler of the Undver=1ty of Wisconsin, who
has advanced the bypothesis that in the ocean
Lthe salmon can seét a course by the pasition ol
Ehie sumn.

Homing Seems to Involve Several Senses

1 achieves what
the human navigator does, but without beneh
of sextant and chronometer. Experimentswith
fingerling salmon and bluezill in an oatdoor
tank at Dr. Hasler's laboratory have shown
that they can in fact maintain a compass direc-
tion when the onlv cue is the sun's location.

“I1 this 12 s0." Ross s

{14






i | i
LEN1 I 1 i il LT L]
AT - m I ill I 1 sloar
hurnetd vl l [ 15 .
| CLLITIE | | i H'
E¥ Ite=F 13dd i T | i i |
in Talg i [ 1 'l i | R
I nietic chues ['h | rl
rel I f L ! I
nts o L <1 it e AsUrE ach |
| I i I fi1 r | , Fie Belid
Tt | phi nehit servi L gepde Lot |
i carrenis. U N eels ca
i i il Al i |
[ i | 1 U | | et
L i | |
Lt et i | | il ir] BCin
Feansmitter Traces Sockeve s Coursd
Hoss ol A1yl il come to Washimmston .
luan istands to bl in ople | the salmon puzzie b
K11 | i | | Ll
; TR ST IR prs il el |
| il sheEra<l colmni I | fi i] el i T
il [ i I i | [ 1 I
w (i f . (il , [ 1H [ MNava
rch | Mg l arl Wi
1L T I h# | | i 1L
LT Wil P'actt = 14| L iy
|l R R !. i I | i ! 1 I
LTI LE T iy ITTE 1 I i
pocken b proiduc :
Fit il i
|| i '-I- | i i i
i I | I L i |
' With | | TCN | '
T i 4k | i
! i | FRALLL | | il
i I LS [ RLN]N [ |
Tl b Ta MR i il 11 |
L ol | <h [t
[This | L L] u i
Horrall ! I il i | |
H st | i 1mm thie 1 i
FeTTT 115 i il | i | i |
i I'l ' 1L T B k i
1 1'..'| | |
o BHE B F
Fasheve s N | i | |
1 B 1% I i 1
i H i |
{ro i
| . | , ,
rfift M




1y SNovwe R Ijows

1 I3 EL THECRCOT I |
kel 4 FiFeaiee®s il :|'||_|| 1Tiald
m .t ! i ETTi It o
ha LEE[IERE T LAF o T R
I pringing o i Mu
e i i | | i | BN
ol LG N CYL] L '.
AR iFEert T il il
i1 il | ¥ LIl Bil
i g 1 FANE I AfOIUE AN
'.'||| | =0 L At ! II
VIIC] Es LI [l n
ke ther i rtn
o B S I i | Lmiin =
[hA W ml, Yel il farm
L1 I | OC K&V | |,||| LT I
i | Li ' ASLFLIELEL ] i ¥l
I|.I'I LITOCHT I itation thi Ahi]
-!. T Tl il : i "|||_'I|| i
e Fass, the rou LIt N
lirectly toward the Fra F:
[t then, hut Ko Wl Aaviars
OF ME o L ey i
ik T irei b iy L Lhn
1Tt AT a8 1%t i l
g b 1 Tar

;
[t (M

Horrall m
i of @
FER T i
1 ..l e e B B
i1 while wi

||I. I.|-||:_ | TRl |.

L DN Tali )
i [ TN
I ; T &

T L L
||| LETE 1A |

rasl Sound
1N L I I

i J-l&- 55
Il = iled | L%
iilitl i

ELRTE | 1h

i i i il

1 AIEY sl
Bob and 1
| LA !.l | i

Flovime

| | g
| ), 4 1o Teeraed
i
I.I !I N 1 .I. i :! 1
beee el ceE Chicd
Hisel LT e ks
; el thie :
i T W P e 150 D l
Fnttooed seafarers, cobo Fay' i
csrenl Tul i} [ e
e ot I i Lol =h %
help hio Fry . T

I 1 # TR I WA 111 Lan |
ll mvsterious; scienti 15 UTET | rifl
T | Fomes | rime How 1 Be salmon
L1 FIV nouth | voing site. 11
L 1 .", [ ] FAaLieEr al thi Ln Al |
by ol W I puls | [ he fish smells it
HOITSE 1700 fhes 0o I I-thy Lk
g fmmihinr scent ke B AN INERT
[ 114 £ [ird el Ll | el
il I 1 L I [HEnLs oy Ll Il [T
Rl Il i POy @ FloiiLars LI L e
A l { 418210 [ ) LE | MW nseream it i
pidly reduced tremely low noent
I T fetect sucl Nt iraces, a Nsn mus
& TEI 1 R} £y TaTi | i L
LIL dr
'] mon ha 1ich erize, 1L con peer
it ililul (il a7 [ T | [l i
Ly ol wa I [l NEETADN Band o [
R s - e It 1 minite
el 1n stream, it oan C/ igraling
LT L{H] | e g i 1 Li I & R1LE]
LI iAA I'l:ll <l L i.|=
LA priments show that th




yDortiod | JOIE SAlImon, T
= Ii" F1i8] Sy o I'I HUITTLS | '||'| VvV SIS |'!|I-|

clurine theld SO e Chn Iile uostiream for mont
journeving astar as 1, I miles from the ¢oast
il |_|r|I|||'|:';'_:I !II - .
Submon Shun Food on Homeward Trp
|l'|i|.' [T
| & 1Nanc mMmeratiocn s d ':-_-'--|-_|.|-|.!: i
| e salimmon arvive at Lthe e otith 16
||'_Ilir [h. LITevEl

L %
L | e ™
L
: ' 3 L] 4 - ‘ - u * ‘
. R - = ' o - i L »
m T - - =
. la|-|.. .-l.l'ﬁ ¥ " -
L] - [ ] o L] - - ™ _'h @
i & L R
g g " e T
. ] LT & - .#- .
. y ] = ".! ' .
. i L k| 5 &
- i
" N, T W
3 § L B
o I F
-
= . -
= = & 1 i
-
- . ’



Fort Siborinn Arerie Cleran

ﬂ-m.u.lll s T B
& T

(e | e |

R - | - .: - S * h - Adl A

o\ - g . g .1:.*" ‘-'l-II‘ :
h 3 - : s MufmereliEu Hies
. Fi& = "l':l-" 1 f 5
- S - |". 3 T ! . s _r -
CHINAY L ,i: e - AAACHATE By . Cgl VEAN BT 9 w e i)
- ] = F 5 - Baricii b=

P D | mmﬁﬂm ¥

__.“H"_-I"-i:lhl n ! Darier hlue indicates ocedn swaters ianged by one or more salivon specen cobo iy .
L i : chinaad mink, socleye, chant Asias inasst and (nead page) Atfantic Arrowed 7y UNITED
5 pult show ocean migrabpn roubey of threw repreventstioe Pagific safmon '

pefore fhéy fefern tp "rl home wafers fo wpean and dse The Eal Kam '

chatks purk waime like the Nardh Americin pini dfiei Nl 2 oieimeEreoily

Ylinnow-si1ze transmitter

1 i 1 o [ i
Afas N flecirnt Ve Lo A
i i 1 r [(ELRRNLNI 1 EL | i !

Lo Lhe waler, Lhe iish appeared
Loy el fast to the device tn nbou?
an how ['here 11 swam off

LAY AT the Fraser Hiver o

-
=
T
-

r
—
-
-

n
=
=
r
T
=
"
—
—s
T

Sound of the salmon:
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them in murky waters where the entangling
meshes can't be seen. Purse-seiners encircle
them in clear waters with a fencelike net that
draws together at the bottom, sometimes trap-
ping in & single haul tons of fish worth thou-
sandde of dollars. Trolling, a scattering of traps,
and the ancient Indian gear called a reef net
reap additional harvesis

Roughly a billion pounds of Pacific salmon
o year are now taken by commercial fisher-
men. Japan lands the most, followed by the
United States, the USSR, and Canada The
biggest catch i= of pinks, then chums, sock-
eves, cohos, chinooks, and masps. Atlantic
salmon landings are much smaller—24 mil-
lion pounds on a vearly average. Canada and
Denmark (including Greenland) lead this
production, with European countries as far
south a= Spain adding small amounts

Commercial salmon fishing s & tough and
dangerous trade, | was reminded of this when
I went with biolomsts George Harry and The-
aodore Merrell of the Bureénu of Commercial
Fisheries to visit Alaskan communities whose
economics depend on the snlmon.

Our plane lninded on the pewter surface of
Bucareli Bay, and we took shelter from the
light rain 1n a small cafe in the village of
Craig. The volce al the next table was grim.

“Tust disappeared in the fog, he did Walked
forward Lo the witlley for u cup of coffee, and
we never saw him again. Coast Guard's look-

in', but hke as not they'll néver find him."
The trmgedy had shaken the villnge
“More than n dozen salmon fishermen are
lx=t overboard nearly every vear in Alaska"”
Ted said “Those that survive earn their pay
i cold, wet, hard work.”

Fisheries” Yield Slowly Dwindles

Not as many salmon are caught now as 1o
the past A combination of factors—over-
fshing, dams and destruction of spawning
grountis—has reduced the wvield taken by
United States and Canadian fishermen along
Lhe Pacilic coast from a peak of more than
GOGLO00,000 pounds 1n 1936 1o last year's
335,000,000, n record low, Alaska now pro-
duccs about five times as much salmon as all
the ather U5 Pacific States combined, but its
recent vearly totals have averaged only about
60 percent of the catches for the peak 19307

The history of the Atlantic salmon 15 mel-
ancholy, too. In North America the species
omce ranged from the Hudson Rlver north
and enst It= flesh was a stuple food—so plen-
tiful that some indentured servants in the
1700's demanded contracts specifying that
they would not be forced to eat salmon more
than three times a week. Yet today no com-
mercial anlmon Ashing exists in the entipe
eastern United States, and few rivers out-
sile Canndn can clagim more than a meapger
population. Many streams in Europe where

o LY




Like the ringx of a tree lnmk, markines on s
salmon scale—removed by forceps (upper) and
projected ontd a sereen—record the story of an
Alaskan sockeve's life. Fisheries Iiologist I
Charlee ThCostanzo deciphers age by locating
orens where the rings, which form at the rate of
sevieral o vear, crowd tagether, refllocting the 4low
growth of winter manths: here he points to the hfth
wartter of a fish that has lived ax vears. When the
f=h swam (o sen, rings Decime reavier gnd cosrser
than thase developed in fresh water, By tabulating
the awes of returning salmion, biologists can caleu
Lnte how maony fish from A particilar vear's spawn
ing reach thetr headwaters to breed. The red disk

pinned through the shipgled =cales (right) & 3

cevice to help track migrating salmon

salmon once were plentiful now are completely empty of them

A= avidly as the salmon is fished for profit, 1t 8 even more
passionatelv pursued by the sportsman. The wealthy pay 21,000
and more for a weeks exclusive fishing rights to 0 handful of
poals on such famed Atlantic =almon rivers as Scotland’s Ty,
England's Wye, Nova Scoun's Marearee. New Brunswick's
Miramicht and Restigouche, and Newfoundland's Homber

Hy conbtrast, dunng salmon derbies in the Pacific Northwest,
thousinds of people crowd the water in pursuil of chinook and
calin, For the anglers who catch the bipgest fish there are priges
ranging from lapel buttons to nutomaobiles On my way to Van
couver Island by ferry last summer, T passed throvegh one of
these tournament rites—muirked by i horde of boats contaaning
an estrmated 11,400 peaple

Do Chinook Leap to Banish "Lice™?

Anglers catch hundreds of thoozands of salmon every vear
and have o glonous me doing 1t To be touched with that elory,
| set out from Comox, British Columbaa, belore dawn one cool
Aagust morming 1n search of the wily tvee—a chinook of heroi
sire. With my brother-in-law Fric Haffenden as mv companion,
| headed for the Camphbell River, wheére b combination of good

iishing durng spawning runs and good promotion has made the
Tvee Club rencowned

Ihe shight shavering | experienced as we rowed asainst Lhe
diminishing tide was only partly the consequence of the chilly
air. The nsain cause was excitement. Chinooks are the mants of
Lhe salmon species, averaging 20 pounds; a tyee s, by definition,
a chinook ol A0 pounds or more, The Tyvee Club consists of the
fortunates who have landed these monsters, and Ere and 1
s te membership

We watched the tips of our trolling rods to make sure they
maintained the peculac little dance that indicated proper
performance of the lure. Salmon sirtke at fies, spoons, spinners,
and live hermng ot Every angler hos a Tavorite lure he loy-
ally sticks to—or hall an hour of unsuccessful hshing, that 1=
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Then he makes a ¢change. And then another

In the dissolving darkness we could =ee
salmon leaning arainst the morntng sgy, &nid
FEric asked an age-old question: “Why do
salmon jumpe

"To shake the lice,”
our guide

I doubt that this is so,
better reason. The
sitic copepods—idistant cousins of the shrimp
and lobster—which eling to gills pnd other
part= of the fish. Many fishermen believe the
purisites so annoy the salmon thal it tries to
shake them by lepping

Another guestion from Erc: “H salmon
have stopped feeding by the time they et this
far on their spawning migration, why do thes
strike at lures

watrl Dick Rnowles,

bl I cannol offer a
lice” of salmon are para-

ar hajt?

T've heard a lot of answers to that,” sad
Inck, "but | really don't know, Mavbet's just
reneral annovance at something in their path,

or perhiips they néver lose the habit of strik-
Inmg &t small fish "

| could contnbute no better explanation
Cin '

nor oo 1 think any scientist PTESEnT

Thrill of Victory —hut N0 Button

Though the sun was high by now, neither
Frie nor | '||_L|,:| EI.I."i i ;-1I'ii-.;r_' I:_H:_'l._ '“:'.i"-'l-‘-l' j
"When the fish start to hite thev often bil
everywhere for about ten minutes. (Of course
it's not the same ten minutes every doyv.”

muddenly my own “ten minutes” amved
here was i jerk on my rod, and it bent alarm-
mngly. The reel began to sing. 1 was Ged to a
hig salmon'! For 5 minutes | plaved the fish
mexpertly but adeguately, It broke the surfoce
enough o excite me fevertshly; 1 could see i
wits bigeper than anv fish [ had ever
Eventually it tred and was brought alongside,
to be lited into the boat with a dip net

“U'mn oalraad 0 omay be a disappointing 29

Criigr







sounds.” said Dick. He was high; mv hish weighed an

n - . iy
ever 25 50 1 missed the Tvee Club bution

I.' me Liie hish looked hooe, 50 1t seemed 10 :'I."i i
that only the week before a tyee three times as large
77 pounds—had been caught in the same waters. The
|.'I:_1'.fl.'-’ |"r|'_'||.- Eoever Hisen an spor '.:Ll-.l- WS i ianl
of 92 pounds hooked in L skeena River of British
Columbia And o monster of 121 pounds turned u)
in a trap near Petershoare, Alaska 1 saw 1t then
MOUNnLIEaG I A StOre WITCLCH

Few other species ol hsh are as 1mportant (o botl
sportsmen and commetcial fishermen as the salmaor
Vel man has pummeled it with heavy blows: over
fishing, dams, and pollution

Last summer | went in o small boat up the Willam
ette Raiver from Portland to Oregon City, Urego

..I. |.I'II'IrII:I'.'l ..I. i |'I .|'| |:.| iI.‘.

One that gol away. A g sockeve, still wear

the silviery blue-green of sea Dle, IERGres A S9AIng
fsherman's flv to leup falls near the mouth ol tha
Brooks River. Fish-caught al the begmnning of thet
spwWning. ran taste best. with bréeeding chan

t i I]I -i_ L mrees Almaost Lasteliess

One that didn't. Biack bedr win el s

hum salm ases the hehl o reach i 1E¥
L ree=s mwhning ground 1o sauthern A ki Pl
tographer Stsson reports thatl apparently & fes
Biltars WeErs HAEaLhE | i} L 34 culent e
hlled femidess—and having oear-pecfect stk
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Life portraits of a famous family: Pacific salmon

Paintings by National CGeographic Artist WALTER A. WEBER

Coho, or silver salmon, rihe, as
erage O to 12 pounds. Their readiness 1o ake
artificial lures has long delighted sports hsh-
ermen from nocthern California o Alnska
Even commercial fshermen land half their
annual catoh by tralline with spodn and hee.
ring bait Last vear sportsmen caught pearly o
third of a8 million scrappy coho off the mouth
of the Calumbin River alone Females like
this oné may dig their redds anywhere {rom
jast abowve the intertidsl rone to several hun-
dred miles Inland, spawnimge At the ape ol
three or four vears. Coho glisten with a slight.
ly spotted blue back, turning reddish during
the spawning ruan

Mext to chinook, cobo pre the least shun
dant of all Pacific const salmon. But the coho
population may grestly increase (Fa dramatic
1066 project in the Great Lakes area contin
ues s initial success. Fingerlimgs from west
rouast hatcheries were planted In Michigan
rivers. They migrated to Lake Michigan, hut
did not try to swim to the salt-witer AthnDo
throueh the St Lawrence Seaway. Instead,
the landlocked coho spent 17 months in the
like, ravenously feeding on alewives. When
they returned o their rivers to spawn, the
averaged & whopping 12 pounds

Mhis promising addition to the lake's tradi-
tional but depleted supply of game fish hos
mfected midwestern fishermen with what
sportswriters call “cobho madness™ The spe-
cies’ impressive start in Lake Michigan hms
prompied plans to introduce it into othér of
the Great Lakes Hatchery operators in Ore-
gon and Washinigton also claim success in
increasing: wesl const cobo runs through the
development of a drug-fortified food pellel

14
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Sockeve salmon, ieft, in fam-
hovanl spawning attire migrate up Alas-
ka's rivers under the name of red salimon
Ferhaps 30,000,000 fight thelr way up-
stream in two spawning areas alope: the
Fraser River sydtem in British Columbia

and the Bristol Bay watershed in Alaska

After a year or two in fresh water, voung
syckeve migrate (o the ocean Thev make
two or three annual circuits of the North
Pacific before returninge inlamd (o spawn
In the Pacific Northwes, ishermen at the
rmuouth of the Columbia Kiver know sock-
eve as bluchacks, =0 called because of
thelr sea colors Averaging fve to weven
pounds, sackeve produce deep-red meat
that brings a premium price

s pedryims oy ipaideh © a0




Humpback, or pink salmon, right.
undergo one of the mos! striking changes of all
uilmon before breeding, when a bulge of carti
|age forms behind the male = head: Unlike other
wlmon, bumpies alwavs return (o spawn at the
same age—their sécond vear. In Washington
anil southern Botush Columbia, pink salmon
runs occur in the odd vearse So [ar, attempls
encotraged by commercial ishermen to estab-
l15h runs in e&ven yvears have fwled

Pinks oflen spawn in lale summer, usually
not far upstrenm. The short-lived pinks grow
(mstest of all salmon and average three to five
pertincds al maturity, They scomelimes take flies
and other hshing lures. but lack the hght of
game fish

Named for thelr paler meat, pinks are a bo-
nania for commercial hshermen in both North
America amnd Asia The number of pinks caught
each vear excesds that of anv other salmon

-

i hay avhwis Byl |.l|.r:r|||l|.| wr dis

Chum SHII'I'II'JH. left, eapecially the males, spawn in
i motley of reds and dusky purphes, with distinct vertical
hars, winning them the nickname of calico salmon. An-
other name, dog salmon, may stem from early belief that
the meat was good only for doge Commercially, chum
salmon makes the poorest canned product

Chum frequently spawn in intertidal zones. Finger-
lings swim directly to the estuary, where they may feed
[or some time before continuing into the open ocean
Mature at about four years, chum aveérage 13 pounds
Some of them spawn in midwinter, later in Lthe vear than
other salmon

T S AT T

Chinook, or King salmon, shown in
spawning ried and steely sea calors at right, win o
roval salute for flavaor, Aghting spunit, and sxe
Lewis and Clark staved off starvation by eating
upriver chinoak as their party trekked toward the
Pacthe 160 vears ago. When they Tound salmon in
streams draining to the west, the explorers were
comvinced they hid erossed the Continental THvide

Many Canndinns know chinook as spring salm
an, for their early spawning runs in some rivers A
female produces about 5,000 eggs. The voung
linger from a week to a vear in fresh water, then
swim 1o sea for three or four years of voracious
eating and rapid growth. Mature fGsh avernge
about 20 pounds

To sportsmen. the giant chinook caught off
Vancouver Island are tvees The largest chinook
ever taken on rod and reel weighed 91 pounds
The biggest on record, trapped in Alaska! 126%
poienids Pacific consi sport hshermen catch ap-
proxamately hall a millhion yearly

LT L T T haurytschd ¢ =4
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Atlantic salmon receives hearty praise as the
“greatest game fAsh in the world” from its {ans along
coasts of both Europe nnd North America Despite dams
and nver pollation, Atlantic salmon still breed in streams
in Maine, Canada, Greenland, apd Iceland, and from
northern Russin to Portugal. But thev long ago disap-
peared from the walers surging by Manhaitan Island,
where Henry Hudson found them “in great store™ in 1604

Believed to be the ancestral stock of the Pacific species,
Atlantic salmon mate at three or four yveass, but do not
always die thereafter, as do their cousine They change
(rom a deep steely blue (left) 1o a bronze-purple or green-
ish color during the spawning run. Eight to 10 percent of
the females spawn a second vear;, and a few survive o
make four round trips. Adults average aboul 15 pounds,
but record catches include an 83-poumnder lnken in
Norway and an 84% -pound prize in Ireland.
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(Continued from page 213

he water was a thin soup of sus-
pended wood Abers. Ugly masses of
slurdge fodted on the surface, and
gushers of purple, bright red, and
vellow  waste poured from paper
milis on the banks

“This pollution sometimes reduces
the oxveen content of the Waler to
twio milligrames per litér,” Hob Rulif-
saon of the Federnl Water Pollution
Control Administration told me
“That's egquivalent to what a man
would expennence at 19,000 feet with-
out an oxvegen mask "

Dams er g Perilous Choice

ol on the

Lrams wreak further
salmon's habitat, In New England,
dams bult during the 18(K's to pow-
er new factortes blocked Atlanti
silmon migrations and huured deci-
sivelv in the fish’s precipitous decline
Dams in the Pacifiic Northwesl have
also done great damage

Man-made fish ladders, vsually a
series  of stairsteppmmg pools, help
adult salmon bypass dams. But the
voiig going downstreim have dith-
culty finding the high-level entrances,
and they fuce two unpleasant choices
i |||1rh:;:- over spillwavs that can
make matchsticks outl of driftwood,
ar a dive into hydroelectric turhines
whire, nccording to a recent study,
aneé out of every ten fish 15 killed

Lrams  inundate  the spawning
erounds, too, About 70 percent of the
nesting .mrl MUAreEETY dAresds |G I-|ErTi|rI!._r
runs of chinook on the Columbin
River disappeared when gigantic
Grrand Cowlees Dam was built. Ten
other dams on the main stream. and

several on the Snake River, have
prieptlv damaeed this waterway, once
the main producerof chinook salmon

The activities of foreign boats,
added 1o heavy fishing by our own
citizens, make salmon conservalion
more difficult. Just the phrase *Jap-
anese high-seas fishing™ produces an-
pry renction m hshermen's groups m
Alaska, while the mention of salm
on netting by Danish boats in Grreen-
land coastal waters stirs e among
the fishermen in villages of Can-
ada’s Maritime Provinces 1 ot
strong commont on the subject from




a grizzled seiner captain at an Alaskan dock

“Dern foreign boats,” he said vehemently
“Thev take onr lish—they were hatched in
our rivers, weren't thev? And they don’t pay
no attention to what we're trvine to do to
i'|'|.'J.|-i.l|'! =LUTE I;”'il'lllli.lﬂ'l"l I:I‘_-]'I f_-TlI.'!'I. Hi'!l:‘-'l'l'q'_".;"[m L :'.]:Iﬂ1|."..']'|
future catches. Manv salmon that die in their
will nets drop off, just wasted, Thev net far out
in the ocean béfore the fish've growed us big
as they could. Dern foreign fishermen'™

Atlantic salmon taken in Greenland waters
come from streams i countries on both sides
ol the North Atlantic Greenlanid catches have
leaped n hundrediold within the past decade,
i the distress of Canadian, American, mnd
Furopean fishermien,

Both the Japanese and Greenland fisheries
are perfectly legal—yel, as the seiner captain
poinled out, they are wasteful and pose mijor
conservation problems

Rescarch: Kev to Salmon's Fulure

Faced with grim facts about shipping salm
on numbers, man has attempted to stem the
decline, Hatcheries first were thought to be
the answer, since the grestest mortality occirs
in the eartiest stages ol e But while artilicinl
culture of fertilized eggs 15 easy, results from
stocking streams with hingerlinges have been
disappointime. saimon rused in hatchervirays
and ponds seemed less alile 16 fend for them-
selves than those spawned in the wild

mow such. new hatchery technigues as
better diets for voung fish show promize. Fish-
ery sclentists sav hatchery culture mav be
working well for chinook and cohao

More Kiver
caught than ever before—new records ench
voar for the past six. Dick Pressev, ologist in
charge of hatchery operations on the Colem
bia for the Bureau of Commercinl Fisheries,
put it this way:

“Columbia River sport fishing 15 fubulous
In 1961 the coho catch off the mouth of the
river wie less than 100,000, Last vear fisher
men landed more than 300,000, Marked fish
from hatcheries were well represented in the
catch, and 2o we think hatcheres are respon
sithle o a larpe degree.”

Only time will permit a final sssessmend
And tme, too, will permit an approdsal of an
interesting newer tool m hsh culture. Thas 1s
the spawning channel—a specially construct-
ed irea of siream bed, carpeted with the hest
kinds of eravel and washed with controlled
amounts of clean water. Such channels are
now 1n vogue for producing larger rons of
sockeve, pink, and chum

Columbis coho are being

N HEEHE FF #S1IREET P Sd5SEN 0. 560

Hooked benuty, an Atlantic salmon
stretches a fly line in Newfoundland’s Hum-
ber River, photographer Sisson oblained
this shol with a watlerprool camerid sub-
merged on a pole. Although no longer Teed-
e spawning salmon rise o lares, perhaps
et of habit, Avid anglers pay 1,000 and
morte for a week's ishing rights 10 same of
Faurope s and North Amenca's salmon rivers

“The enthusiasm for spawning channels
seems o have reploced some of the old pas
sian fur hatcheries,” Dr. Ferris Neave, a noted
saimon ologist, told me at his laboratory in
Nanaimo, Vancouver lstand. “There i= no
guestion that they can produce—up to down-
stream magrant size—a far higher percentage
of salmon than nuturnd conditions oan. But
these installations are new, and it will take
viears Lo evaluate therr full effect on adult runs.”

Biologists are convinced that long-term
cyeles in ocean conditions—notably tempera-
ture—lso affect salmon abundance for good







Following their noseés, pink salmon
stiiff oul the unigue scent of home. To
demonstrate this abihty, Alaska fish
grfes men netted salmon on spaw ning
grodyngs, carried them a mile down-
stream blong (hHsen Creek, then e
leised] Lhetn o the witter with baalloins
tied 1o them. Here the salmon heod
hack upstream, mufonp the correct
turns—those with red babloons swim
ugi the right fork, vellow balloons Lo
the left. Fish with nostrils plupged
uimble to recopmize thittr native Creeis,
mlten took e w rong Lurn

Battered and dving, a male chum
salmon 1enores John Helle in CHlsen
Crieek. The bioloptst hnds  welsond
and mask tdeal for studving the last
sadl chapter of the salmon's odyvsses

ar evil. Such vanations may liwe bevond the control of
man. But other factors are within his power o influence
The basic tenet of modern salmon conservation s that
the salmon popuintion of cach stream must be treated as
aseparote unit, and for each a safficient number of adults
must be allowed to escape the fishery and spawn m a
clean, undamased environment. Where this has been

cdome, gratifvinge surges of fish have appeared—in num-

bers sometimes exceeding record runs of the past.
There 15 httle danger that salmon will become extinct

(e of the great lessons of salmon conservation 1s that

the fish have a tremendous capacity to increise in num-
Bier, if given the chance Hutl unless we use more wisdom
thin in the pa=t, and learn to control such adverse pres
sures s pollution, dams. and overBshing, there 15 no
doubt that more and more streams will lose their runs ol
a handsome and delicious hish—one of mankind's major
nitural resources THE END







Sail Lives On at Mystic

By ALAN VILLIERS Photographs by WESTON KEMP

18l in the sJUare-rigEer Ir”"".l?'ll [ rspprmil viranmEslers relive the JIJ'_',uH! davs of old




Heeling to a Pacifie breeze, th

fpseph Comrnd hoats ol of Syednes

viustralia, tn 1935, when the futhod
then  the owner—samiled her

around the world, Buatll in

el Liantsh «eamen, the Ooms

h - l.
CETIELTT e |' | :.:Il| lI||ll! E
iSOy '-'-.l_'l| streels Lhey have
il diniegs that would have beer
et ¥ r..'. 1 | LL'ET 1 "1}
ical of such o town: o LlEvers
gsmall church, sturdy homes. a
hehthouse, & =al oft. nEgne

o1t shipsmith s shof, il

thisir lnst berths, stiind shallow
hidlled =kifmvming lishies which
noe el enormous sprenid

cil;  deep-hulled  pld-timer:
vith the capacious, sea-Kindi

hualls of another age, bluff and

Ul log CRnod Kavinks, ol

RUUBBED MY EYES and looked asain, riewers brought from the South Sea islands

[ lhere was something very familiar about Afloatl are maore. On my jast visit, 1 recog
those tall masts with theirr graceful spars el 8 (Chesapenks -I'-.!_' DUEEYE, TKISD | il
There was no mistake about 11, They wern low; a [amsh galeas Larand Hanks dom
the masts of full-rigged ships, reaching §i fisherman lormerly out of Gloucester. Picking
the skv bevond the houses by the old Hoston L swift way through a fleet of satling dinghies
st E'-!.'..'_- where 11 passes through Mysiic, ume i beautiful sehooniee et ht, the Brilitand
Connecticul | remembered her wonderful run of 15 days
| had sailed one of those full-riggers ground 23 hours from Block Island across the MNarth
the world. There she was, the stout and shape Ailantic to Bishon Rock in the Setlly Island

oltd schoal ship Josepah Conradd. | opuicKened Later ehe was owned by Cabifornin spoartsman
MY DACE QoW Lhe <ot lane o the walist |:":::_'- = |._I|'II-!'..5|.II'-- e cave her 1o N vst
front. NMussivi nchors stood on cable-ench Ll NOW, AS SIW -..|". pd effortl 251y OnE
i | awn= (Hil =un ongE refired irom 1oe i IrrIea rew of vounesters chattering

rft. reared their el MY TTHUZLICS Lowarch L I'-:I:I|II' Im the sunshine
wew Enmiand sky, as if still reardy to belch
smuoke, fire, and cannon balls if needed

['hat was the Arst ttme | saw Mystic Sea A1l this 1| hoisted in with o | Lt k glance, but

Fair Mariners Climb Conrad s Rigging

part. 1 have been there many times since, and nv &vies kepl relurning to the Comrad, when
valched 1 tendy growth. Here histor rears before 1 had stood many @4 watch In
minded citizens have re-ereated, with charm Cape Horn gale and Pacific calm. Though her
and careful accuracy, a seaport town of 49t seagoing davs were over, she still looked the




Seafarer For half a centary, Can
EMIM LR =[AMGs W TERTTRNNAA
wpnleh-—at the helm ol the foae nd
Conrad in ber Mystic berth. The

wastraha-born mariner ancl writer

rounded the Horn oo sepuare-
rgged grain ships and sailed in
wrab dbows; i 1957 he redived |
Pyerima” orcginge in Wavilower I
His silt-spraved adventores have
nerossed 4 generabion of NATION

LeEOnGRAFHIT sl rs Al e

!l"-l II” 'I_Il:l' I | L ":ll |_|
g II .III'I-I '-ll.l-l-ll.II |-Ilr a1 '..I. I.

handsome, farthiul Little shiy
e hacl alwavs been to me

I heard shoutine—an odd
fnlsetto note. Youthful fieures
tumbled up the Conrad’s com
pamnonway.  Garls]  Teen-age
VOunEe women in blue yniiorms,
dozens of them The pretties
sligrhitly older thian e resl, wis
II||'._.||I,._-|.' kT I||.‘:Il =T

I eave hetr “Oood momine,

dizeulsine—I1 hoped—my sur
nnse at seeing her there. Shi

e bhe miale, she told me, Viate
Beverley Hallman, orismnalis
from Arkbhnsas, She first ¢arm
Lo Mystic lor o training courss
when shie was [0 Now o Vassay

graduate, she'd accepted an

ippesntment as an instru
i e lovies] it

That Girst experience included a four-clay Ll in owr tleet of dinehaes and o Lhe Brslisand
rutse on the Bralliand with nime other inirds, We have courses in spring. summer, anid fall
e sol Diuring that blustery September Hoys oo, 1o, DUt we el more g1l s

veekend, the schooner showed her record Viarnon [hekermean, for many vears o

preaking sped on a Sl o Block Estand. Wi tton Lhrector at Mystic, conhrmed this She
WETE N0 S1=31e= 45 We scraped Knuckies turiing lold me Lhal in an ordinary vear some 100 boy

ol nnd working lmes. I returmed wiath *Mas ittend the courses. und more than SO0 girl

I Wl WAL 2 | i Rt A1}

Daring Vovage Leads 1o America

vate Hevorley told me that she pave le 'he Danish galeas Gundel, like other ship
ures, helped the girls learn the ropes, led it Mwstie, his o colorfol history. In 1948 the
them o sinEming sea chantevs, and taughi apile-bowed hittle ketch, though only fi 5-
lI.iI:i: '|.|..I.'_ .". li |.I::I.II| Lo e __||||I_.| L1 [ rOask I L --||_ ||I'|| il Tl l||_|__.I! L1 Lo
naritime greatnessof the United States and the Liring | Latvinn refugees Lo Uhe Unitend Siates
AERTY the New England sen traditions from their temporary home i Sweder

[t"s al et of our heritage, she explnined “It's not onlv the ships, but the whnli

=0 much of what 1= finest in America dates muosphere here that 1 b so absorbing, sl
Irom the davs of saling ships That's why wi Heveri L ese are redald ships, noal mang
have these courses (o leach mterested teen nents I'm only sorry that some of them can
igers real, ving history with real ships T he i longer 4o 10 sen.”
Lonrad 15 an deal background for absorbing Alun Villiers described |

ITEOPMAalion Aot sniges and the e I M Kl i iy Conrad 1o 1 ' v, | Lk
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suddenly whipped amund on me, The Cowrad b
W18 whward, gathering stemway s her few set
L ofrell arninst e mast

[ can see the old ship now, pausing, trving to cat
reath; | sguare the mam as mizzen vards. 1 pu
fedm anidship the =ea will not knock her rudid
AL thi EIrTleT L) [1=27 b LIe =] Lk
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Criart aof cure delight
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Bringhur={ Apothecaryand Daocton

Chihce on Village Street. |he sho
1 =i i AT part from
Hh-reniy Lielawnre  phaarmg
iclades  leecl ] lleerder kv
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:  Mystic Seaport

Of CENTURIES the men ol Nystic built ships
F—.—«.‘Ilnt.-ur_'t"-. whalers, clippers—uand satlevd
thern to varth's far corners. Then steam overtook
the windships, and ene by one they died. Alurmesd
three citlzens formed the Manne Historieal As
woctation in 1929, and out of it grew the hving
maritime muceum enlled Mystic Seaport. To its
sibe came gifts of small crafl and o hoone s, an-
chiors and hélrloome Today more than 400,000
pefsonk & vear come to rediscover a gloriois oni

MYSTIC RIVER
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Mutiny' in the lo'e¢'sle! In a gleeful melee, gitls wiage a towel fieht in quariers where student sailor
bumked during the Joseph Convad's days at sen. Living aboard the permanently moared souare-rigees
these pirle participatbe n the Seaport’s Marmer Trasninmg Program, which femiliarized some H00 visune
e 0 vear with Amencad’s meritme herthige binfng the raal (rightl, deckhands sreet callers I

bnghy bieneath the ship's hvurahesnd likeriees of seama-author loseph Cang

i
o i ."l‘
- i d L
] I. ‘*'l'- 'I-

wround to bring the wind behind the canvas the rudiments of piloting, learn practical sea
on the main and mzzen. 1 held my breath and  manship, sail smull boats, and get o know
ooked aloft. The mizzen tops’] was begin womething about the wenther

NINE Lo fli| v Tew secnnds more el the =gl "["I!':.'I!i '|Ir_' SUMUMEr thee »anport runs g
Delled out, 1 tnied the helme She steered! Shi course in Amencan maritime history at um
wis sate. Caood it H|| nal Bound [or th versity level, too, The gax-week sraduat

doepths this time course, under the direction of Dr. Robert (G

Remembenng the wind roar and the Wbion, now Gardiner Professol [Emeritus of
pray on my face, | woas grateful that th Cheennic History at Harvard, has been going
Conrad 1= belng preserved il ..'I-E_'.-.f..- | b nce 1S L he | MIVECSILY OF  LOnmed Ll
she may last at least another hundred vears grants credit for it

"We've had voung people coming to th vivstic Seiport abounds in such courses
Comvad at Mystic since 1949." sald Miss Dick and institutions, jusl ne it does in shipe
Eriman ©ywe v had grouns from 15 siates and some of these “institulions” pre huoman,

Lanadain the past two vears, They can master notilily the late Carl (. Cutler, Famied qailine

[




Priceless Bits of History Vanish
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The Age of Sail Lives On at Mystic

“hRart was 4 descendant of one of Mystie's
rreatest shipbuilding families. Ed was a prom-
inent industrialist, o man of ability and vision
who had been at sea in sailing ships himsell
They knew what 1 was talking about

“S0 on Christmas Llav, 1929, we set up
the Marine Historical Association. With thut
small local body, we started our living mu-
seum, The idea caught on™ '

Morgan Brings Mystic's Big Break

Dir, Stillman and Mr. Bradley died before
much could actually be achieved. But with
Corl Cutler nnd members of the Mallosy
family;, Mystic shipbuilders and shipowners,
they Jaid the foundations for Mystic Seaport,
nnd lawd them well, Sull, if it had remained
nothing but a restored waterside building or
two, a repository for old documents and relics,
the mtseum would hardly have achieved
world-wide notice.

Its great moment came wilth the chance o
neguire the Charles W. Movrgan, a real Yankee
whaler and one of the best. She wits a veteran
of 37 successful voyages between 1841 and
1021, ranging across the whole Pacific, Atlan-
tic, and Indian Oceans and the Arctic ns well.
an "Old' Ironsides” of America’s world-
wandering whaling fleets. But in 1241 she lay
tlamaged, neglected, and beginning to rot at
South Dartmouth, outside her home port of
New Bedford, Mossachusetts

The hurricane of 1938 had damaged the
Meorgan, stout ship though she was. Appeals
for restoration funds brought little response.

New Bedford already had the model of the
whale chip Lagodo—the world's largest model
ship—in a hurricane-proofl building. So the
Morgan wos offered to Mystic, as she lay
Carl Cutler went to MNew Bedford. To inex-
perienced eves, the Morgan appeared hope-
less. Embedded in sand, her stern cocked
high in the air by the gale, she looked a sham-
bles, with broken vards lvimg just as they had
fallen, her decks rotten and full of holes, But
a seaman could see that she was still salvable,

There was no fundamental structural damage
i the hull

*Rigging and decks can be renewed,” snid
Carl, “a whole ship cannot We'd have to

433

struighten her, move the fallen spars, and fix
her decks before we could touch her. What
wotld it cost? Nobody knew, We had to tow
her 10 Mystic, too. We were struggling alone
without funds. ‘Forget it said many. ‘Wait
antl see.” We were on the brink of World War
IL *It's the wrong time." But it's always the
wrong time to do anything hold, 1 thought
We muest save that ship.”

And they did. The president of the nssocin-
fion ot the fime was another enterprising
New Englander, Philip R Mallory. His great-
grandfather, Charles Mallory, had come to
Mystic in 1816 as o yvoung sailmaker from
nearby New London. He stayved to build ships.
own ships, and manage a great shipping line

“Go ahead,” said Philip Mallory, very
quietly

=0 Curator Cutler got bids to tow the
Morgan down, The lowest was 37,500, The
association did not have as much as S750.

“IM stick my neck out,” said Philip Mal-
lory. “1I'll put up the $7,500."

From the diuy the old whale ship urrived,
Mystic never looked back, A fund-ralsing
campaign in New Bedford brought $8.000 for
new spars and rigeging; Carl Cutler did much
of the Morgan's re-rigging himself, aided by a
group of volunteer high-school bovs.

Even "Kind Neptune” Lent a Hane

Slowly those lofty spars rose until thev
stood high above the Boston Post Koad. The
long vears of World War Il came at last to an
end People noticed the Morran. Strangers,
instead of driving past, saw her shapely black
bows and her graceful masts beckoming from
behind the houses of Mystic, and they came
in. Indeed, it was difficult not to,

“She looks beautifully on the water,” wrote
Charles Morzgan, her owner, when she was
launched 127 vears ago. And she stil]l does,
though she's no longer in the water, but safe
beside it in & dry berth {opposite).

It seems incredible that this wooden ship,
only 105.5 feet long, I7.7 feet wide, and 17.6
leet deep, had ever made the long voyages
that zhe did. Imagine, 37 vovages under 2{
different captains, around and #round the
world over a span of 80 vears!

Flagship of Mystic Seaport’s growing Heet, the whaler Charfes W, Morpan wears sails
mnd bunting for the Fourth of July. Built mn 1841, she salled for eight decinles and in every
ocean, on voyages that sometimes spanned four vears; her false gunports fnightened off
South Pacific cannibals. When the associntion acguired her in 1945, the gallant ship lay
ratting and neglected. Today, proudly restored, she forms the focus of Seaport éxhibits,
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Becomes a Marntime Moagnet
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Sailors a century apart moeet in the
stillman Butldimg, once a Myvstie Kiver
texitle mll and now the Scaport s
muain museum. Neares) hpurchead, rep
reaenting Civil War Adm. David G
Farragut, once graced the bow of the
biip el With it
hips” carvines. the mu=euam displays

CHppeee Vel mrizral
a rich collection of other relics and cu
rics. old wiirmals and logbooks, charts,

diins in bottles, 1ea chests, orants aned
patnbings, scrimehaw (Left), and mocdels

)
nf celebrated sailing ship

Man sgainst leviathan serves s 5
nmshinw, here carved On |

perm whale's tooth and shown almast

SEH ] el .'ll.-,' T
ctunl szze. Helievinge the monostonys: ol
vers-jong odysseyvs
mien turned thar mougsh handds 1o creil

mg this delicate [alk ar

AVmerican whale

It was a good jol
are of the lost representatives of a3 long line of stout hs
img ships that once worked the Grand Banks

Along with the ships came buildings—now mare than

"ow 4hie stands |-r|-||||’-1 al her wharl

ff—that arrav of sheds and lofts e<sential to shiphuilding
and ship mointenance. These include the old Mallory sail
lofl, a ropewnlk, &nd & spar-stornge shed, An, of course
a neping loft well stocked with marlinespikes, fids, dead
eves, tackles, and small and huge snatich blocks

But the people came frst Mystic has never had a
sinele ereat henefactor, as Virginin's beautifully restored
Willinmsburg had in John D. Rockefeller, Jr

‘Mostic Seaport always had faith im atself,” sad Walddo
C M. Johnston, Director of the Seaport. “And 11 knows
how to help itself, too. We have o stalf of more than 15

]
Hon daol

now and a0 aopnizal budeel af more than o
vislunteers are still very important.”
M. Brower Hewitt, honorary president of the Sen-

part's 30-member Voluntee: expluaned; “Wi
ouples and howsewives, baby

lars. but local

L Orps
Kitired

sitters and erandmothers

have all sorts
i \\'illlll' CTIYSS-58C LI il COiIT-
munily Hie—donate more than S.000 hours Gf their L

eviery vent. Thevy do every Kind of thing—filing, research

ing, telling visitors about our ships and exfibiis—and wi

lean upon them besvily. We have more than 400,000
visitors a vear, and thev all want to know something. W

couldn get alone swithout our volunteers,
Worzan's Chronometer Still Marks the Hours

| walked around the 37-acre Seaport—slowly, bechuse

there was so much o tage 1. Along the main streel,
paaved with caobhles of long avo (pages 224-3), TOS¢ &
strange medley of sound

irons, the clang of metal on shipsmiths anvils, the rambils

el king hammers, cooiers

of whale-01 heerrels. 1 heard the lusty shouts of workmen
hauling & heavy cutting-in tackle on 8 handcart

All these scenes and sounds =eemed to blend so natu-
rallv that they wiore not strange at all, thouph the trafh
on Connecticut Rouls thundered by within vards. |
reslized only slowly that | was part of a re-creéated water
front scene of a hundred vears agfo

I looked into the little red one-room schoobhouse, rendy
for students. In the [9th-century bank | noted the fut old
handwrlten ledeers and the stovepipe hals waltine there
lerke. Behind it the 30-seal Fishtown

lar the long-gone
Chapel rajsed itz Gothic steeple, surmounted by n black-
roster WeiLher vane. Moved to the Seaport alter stand
e New London Road just outside
Mystic, it 1= & graceful white church Turnished with s

e for 7] vears on 1

original pulpit and 12 grav spindle-bicked benches
wearhy, istened to the period Smepieces in the Pugs-
lev Clock Shop, where the Morgaw's chronometer still
ticks off the hours, and sniffed the aromas of Brazi colfee
pnd Celebes: spices wafting from the open door of the
Ly, H The traditionil cracker
harrel and apple basket stand there still, Across the street,

~Tone | .l1'II-I.‘|'-I| OE

I dropped in at Schaefer’s Spoutér Tavern

“These places arfe all real” Carl Cutler hieed told me
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“A few stood here; the rest people gave to us
when they saw what we were doing, and we
mived them

“Mystic Seaport has continued saving
ships, buildings, relics, loghooks—tradilion.
You know what sort of course a ship is doing
by looking back alonz her wake. Well, here i=
part of América’s wake You can look back
here and learn.”™

“AL Myslic we are not merely preserving
heiflooms from a bygone erit,” Philip Mallory
explained. “The Seaport is dedicated to per-
petuating those vilues stemming from cour-
age, hard work, imagination, and-—perhaps
this ubove all—self-relinnce. Shipe arid the sen
tnupht these things, thie very orging of our
reedom.™

And, indeed, Mystic Seaport bustled with
life. Children scampered down the main
strect, boarded the ships, streamed throush
bulldings Glled with models, paintings, and
figurcheads of long-pone ships (pages 230-311.
Others premcked while therr elders istened in
seaport Planetarium us Frederie W, Reator, o
retired] Yale professor, expounded on the mys-
teries of an onderly universe—mysteries thist
marnees helped Lo solve.

| looked th at the . W. Blunt White Li-
brory, repository of thousands of treasured
manuscrpts, books, and records, where the
strong, adventurous face of the lute Blunt
White himself smiled from a portrait T had
known Blunt and Marian, his wife. P'd stayed
with them In their colonial home at Mystic,
and I knew his famous racing viwcht Whide
Mist, though | had never sajled with him.

Beel Boiled in o Canvas Bag

Irn the hush of the library, sagas of the sen
came trooping into v mind as 1 wandered
through the stacks, where the Manne Histor-
wal Association keeps shelf on shelf of ledieer-
like journals and loghooks, many of them
more than g century old. I read part of the
diary of Albert Burrows, a Mystic-barn seq-
man who at 14 had shipped 08 0 cabin hov
aboard the whaler Remaulus in 1851, In one
place, he described a typicad ship’s fare:

“For dinner each day boiled salt beef and

National Geographic, August, 1968

pork aszisted each day as follows: Sunday
'thudf” flour water and grease with o few dried
upiples for the crew and raising for the cabin
thrown in and bolled with the beef in a canvas
bag Monday—bean soup. Tuesdav—hbaoiled
rice, Wednesday—apea soup, Thursdav—"tluff’
again. Fridav .. no extras. Saturday-—salt
condfish

“When there were polatoes or other vege-
tables on board we had them occasionally be-
sicles vinegar once a week and Aapjacks every
1,200 barrels of ofl We had flapjncks accord-
ingly three times in the course of the vovape
ol throe vears"

Sailor's Spartan Life Tmprosses Boy

I left the library and followed a crowd ol
visitors up the gangway to the Morgan. We
scrambled down a compamonway to the
crowded Hitle forecastle, where the whale-
men of 0 century ago had lived and ealen,
slept in their cramped bunks, strained to read
or carve by the light of a single smoking
whale-oil lamp, The guide spoke of the years
men spent in that dark hold—a thousand
men, all told, on the Morgan's vovages—with
thiz their only home for hundreds of davs and
nights And he repeated one small bov’s reac-
uon to the hold's cromped gloom.

*Why,"” he blurted, “myv daddy wouldn't let
me sleep in a place like this one night ™

It struck me suddenly that the old Morgan
had brought the past to life for the boy, and

that in his hriel moment of understanding—
doubtless repeated countiess times 1 the
minds of countless other bovs—the idea of
Mostiv Seaport had borne priceless fruit
Mystic Seaport preservies the strring spirit
of those men who braved long vovages and of
the modern mariners to whom their proud
heritage huas passed. 1t retells their stores in
ol sea-stained  logbooks, on much-used
charts, in relics, and in real ships Al these
priceless mementos mught have disappeared
with the old seaport but for Mystic Seapart’s
“founding [athers.” who chose instead Lo
restore 1t and moke 1t 2 iving shnne to the
greal American past and an inspiration for a
grester future. THE END

In an eventide ballet, spidery silhouettes scramble up the Conrad’s rigging Enlisting
i Mystic's Manner program as apprentices, young people carn promotaon 1 prdinary
andl able seaman, ind perhaps to the bighest rating, marines, Durpg their stess—three
davs al 4 bme in spring and fall, up o 10 in summer—they lewmn to row suriboats, te
and splice ropes, reand charts, and pbey the “Rules of the Ropd.” Most find they aoquire
nol only an anderstancing of the seaman’s life but a new sense of self-reliance
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WHH.E THE AUTHOR way gathering material for this article loxt sumwer, o
Busywe cab driver in Biarrils, France, vemarked to him with obvious pride:
Fou know we have o Basgue goternod in the United States wow "

“Ves,” Mr. Lazaly veplied, "he iv' my brother Paul”

Az Robert Laxall has velated so memarably in his book, Sweet Promised L,
their father, Daminiqie, came from the misty Pyrenees of France to the kigh
Stervay of Nevada ax a sheepherder 62 years ago, He and his wife, alio a French
Basgue, have given six children to their adopled land. Paul, the eldest, was elected
Crorvreranine of Nevaida in 190006, Robert, a writer of both nonfivtion and novels, lives
tn Rewo, where he divects the University of Nevada Press. On ussign mienl for the
NATIONAL GEOGRAPHIC he has written “Basgue Sheepierders, Lonelv Sentinels
af the Amevican Weat"” in the Juse, 1060, issue, and now this poignant account of
a vistd bo the land of his forefathers, —rie Epiror

Land of the Ancient Basques
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By ROBERT LAXALT
Photographs by WILLIAM AILBERT ALIARD

encd slopes. In the hall light of the rude tree hut, the Basque hunter
held up his hand for silence. The sound of the horm came again, and
this time the note of warning in it was unmistukable.

“So now it begins,” he said “You had better go down,”

Three of us were cramped into the Tower of Death, a tiny tree hut
perched in the topmost branches of a giant sak. The floor we stood on
was piled with whittled wooden projectiles shaped like small paddles Far
beneath us—in this high mountain pass of the Pyrenves—was an old stone
ceabin with & sagzing roofl whose slates were green with lichen And
bevond the cabin, strung on poles that wwered 50 feet into the air, hung
a sweep of nets <o fine as to be almost invisible.

This was the palombiére of Lecumberry, in the French region of Bisse
Navarre. The palombiére (freely, “place of doves”) is one of a dozen locat-
ed 1n the high passes of the Pyvrenees on the border between France and
spain, Here, for many hundreds of vears, the Basques have netted the
wild dove in its autumn migration from the Scandinavian countries to
the warmer climes of Spain and Africa

As my Basque cousin Bertrand and I descended the dizzving ladder
from the tree hut to the ground, the peaceful scene below was transformed
into ane of furious activity, Villagers in black berels were scrambling out
of the cabin; some to dive into camouflaged mounds that held the levers to
trip the great nets, others to conceal themselves behind a wooden barricade.

Through the eve slit in the barricade I saw the flight of doves—dark
specks in o broken arc—coming swiftly into the funnel of the pass. When

THE SOUND OF THE DISTANT HORN came fluting up the brack-

Pride of roce and realm marks the faces of 5 Basque family! Jean Mainhagaiel,
his wife Gratidnne, and son Pierre in Ibarrolle, France. An ancient people whose
origins are last In tme, Basgues inhabit the western Pyrenees and nearby consts
of France and Spain Despite the pressures of other cultures over the centuries;
Basgue villagers still cling to their ways and to their unigue langusge.
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they were so near that 1 could hear
the drumming of their wings, the
white wooden projectiles lanced out
of the Tower of Death like falcons
whitling down in attack. They are
thrown by hand to frighten the doves
The flight reared up like a single
thing, and then, to protect itself, dived
close to the ground and came the rest
of the way to the nets in a blur of
swiftness. When 1t struck the nets,
there was a soundless explosion of
feathers. Birds hung in awkward dis-
arrav in the webbed strands as though
1.111-:. had been pisted arainst o canvas
of sky. Then the levers were jerkeid,
and the nets came tumbling down
The air was rent with a spine-chilling
sound that once had been a Basque
wiar cry, and the villagers descenced
upon their catch (pages 244.5)
They picked their wav carciully
142

over the delicate strands of the fallen
nets to extricate the doves >Some
would be cooked and eaten immedi-
ately, but most of the hundreds caught
would be penned to provide fare
through the winter months ahead
And for evervone captured, thousands
would pass the Pyvrenees in zsafety

Afterward, my cousin Bertrand and
I went down the mountain, walking
under a crimson-and-gold canopy of
beech and chestnut trees in full color
of autumn

“Did vou find it cruel?” he asked

I shook my head, “No. I found it old
and trogic and ... 1 hesitated, “and
im a way | cant explan, beautiful.”™

“Good!" said Bertrand. ““Then voul
have not lost yvour Basgue heritage by
being born in America.”

Only then did he explain to me the

aspects of relimon and poetrv thaf

DN THE HEIGHTS OF ESKUAL HERRIA, N
the Basgues call their land, a coupfe
slarts homoward after gathering hracken
a8 bedding for thetr animals, Th

furmer whittled the wooden teeth for his
rakex. Mules and oxen haul his loods,

Fhe dog walches guietly and logally oves

hiix maasteor s '||||'r'i'.'.




accompanied the hunt. He told me of
the Mass of thanksgiving offered
the village churches at the end of the
hunting season. Then, in that unselt
conscious  way of people who are

rafsed with song, he sang the tribute
the Basques had always offered to

the beauty and pain of the dove

Lirt=n {furtd, nrlso chdra
Errong caddak alitoie@inag

Nuwndal brrnz honndonen

White dove, while dlove
lell me if vou please,
W here were voul Lrpvehing,

Ve rotn e so straieht, vour henrt at ense

FrEait. my cinin

I departed with the thought of
SeeInE SN

| flew as fan s the Pvrenees

There lost my pleasun

Yoo found pol

[The wild-dove hunt of the moun-

tain Basgues symbohzed to me th




essence of this ancient race whose origins and language are ob
scured 1n mystery. Though the age-old isolation of the Basques
15 breaking down, I hod seen a primitive tradition that had man-
aged to survive the centuries® In that misted mountain pass |
sensed o warrior ancestry that still lved.

We had broken now out of the mist, and the scene that unfolded
below us was like that of a hundred valleys throughout the seven
provinces we call Eskual Herna, the Land of the Bascues {map,
page 2461 In the slanting riuys of the late sun, the white waters of
the Lauhibar coursed along the valley floor. On the green moun-
Lains, distant houses of whitewashed stone were bordered on one
sitle by vinevards and on the other by tiny fipures of grazing sheep

In a little village at the base of our mountain, white buildings
with red-tiled roofs clustered around the steeple of a church. A
man with a black beret and a wooden stafl on his shoulder was
wilking ahead of two plodding oxen and i cart with great wooden
wheels. The scents of greenery and moist earth rose ap around
me, and then unexpectedly the church bell in the village tolled the

"2 “Figeon Mething—3Sport of Basgues,” photographs by lrene Hurdeg
Scouginl]l, WATIONAL GEDREAPIIC, Sopilesiber, 1949

=44

Caught in mid-Right, wing:
siill fluttering, doves struggle in
the nels of a palombiére, or
“place of doves," st Behorlésuy,

France, Each autumn [or un-
counted vears the Basgues have
awaited the migration of wood
pigeons, alao called ring doves
(Columba palumbudl, [rom
scandinnvia o Spain and Afr-
ca. In mountain passes the peo
ple hang thelr gossamer wehs
and drve the lirds to capture,
The right to net the birds be
longs to houstholds in the re-
g ami passes down from gen-
eration (o generabion. Birds nol
cooked immediately for a fenst
are kept in cotes for winter pro-
vishons or are sold to restaurants
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mialiiig, the walking stick of the shephérds

Wir, Laxalt and his famialy Hved in the Freénch




Land of the Ancient Basques

hour, and the melancholy sound nearly
brought tears o my eves.

This was the Clze regon in Basse Navarre,
where T and my wife and children were 1o
spend mosl of our two long sojourns in the
Basque country. In the neighboring valley
was the village where my mother had been
barn, and beyvond the high range in the dis-
tance the rugred mountains where my {ather
had been born. This was the country of my
people’s heginnings,

Isolation — Kev to Basque Identity

In the bafling search for the origing of the
Basques, theories range from the fantastic—
thut the Basgues are the survivors of Atlantis,
the fabled continent that sank into the sea;
and the possible—that they are the only ves-
tige left of Cro-Magnon man; to the prohable
—that they are descended from the myslern-
o= Therians who once peopled Spain.

Their langunege 15 unrelated to that of
either their French or their Spanish neighbors,
At various times philologists have found curni-
aus links between Basque and such far-flung
langunges as Finnish, Gaclic, Welsh, Geor-
gian, Eskima, and Japanese. To date none of
these searches has borne sofid frun

One thing is certmn, however In addition
to their language, o self-imposed isolation has
been the secret of the preservation of the
Basques. Their history is replete with violent
rosistance to invading peoples: Romans, Visi-
goths, Franks, and others, seeking to setile in
Eskunl Herma

It 15 not acountry by political fact or hound-
ary, but rather by racial identity. The Basques
inhabited the mountains and seacpasts of o
corner of the Bav of Biscov long before re-
corded history began. Their unigueness has
been demonstrated byanthropologists throuzh
stuchies af blood groups. The Hasgues have the
lowest frequency in Europe of blood group B,
a high frequency of blood group O, and the
highest known incidence in the world of the
KEh-negative blood type

Originally, ns a closely knit =ociety of clans,
they probably peopled a much larger ared than
the tiny portion of southwest France and the
neighbornng region of Spain in which nearly
O00.000 Basagues Dive todoy.® Later the clans
withdrew mnto a smaller confine and grouped
themselves into adjoming republics governed
by elected rulers. Though these republics were
completely democratic and independent of
each other, they were united by lanpugie and
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blood: From this unity came the rallying cry
"Zaspink Bal—The Seven Are One” that has
been handéd down through the centuries.

Eventually, the republics succumbed to the
weight of great nations and were divided
between France and Spain. Basogue rights of
self-government were slowly surrendered to
French and Spanish national policies.

Today, four of the seven provinces—ul-
piizcon, Vizeaya; Alava, and Navarra—are
Spanish, The remaining three— Labourd,
Basse Navarre, and Soule—are part of the
French Department of Basses-Pyrendes. All
seven ore stll peopled largely by Basques

It Is because of this division that the great
Basgues of history have been jdentified as
citizens of Spain or France. Few people know
todav thiat Basgue blood ran in the velns of
Juan Sebastian de Elcano, who was one of
Magellan's officers and who, after Magellan
waos killed in the Philippines. became cap-
tain of the first ship to circumnavigate the
olobe. Another Basgue, St Ignatius of Lovola,
founded the Society of Jesus Siman Bolivar
waa only one of many political leaders of
Basque descent who shaped the destimies of
Latin America. And the Basques gave Mau-
rnee Ravel and Pio Barojn to the worlds of
music and letters

Farm Hides in a Mountain Fastness

Until modern times it was abmost unheaird
of fur a Basque not to marry within the blood.
In the conservative mountain villuges a boy
risked disinheritance if he married a girl even
from another Basque village.

I remember our first encounter with this
tradition in the high mountain province of
Soule, where my father was born.

My wife Jovee and 1 went to visil one
branch of my father's family, at the home of
my cousin Josep. Leaving our car where the
road ended in the valley below, we mounted
on footl up grassy slopes so steep that 1 could
stand upright and reach my band out to touch
the hillside We crossed hedgerows by climb-
ing over wootlun stiles, and passed through
thick forests on trails cut deep by the hbofs of
oxen and <heep,

The house with its old stone walls and slate
roof lay in a remote mountain pocket. Wooden
shoes scarred by long wear were set neatly
outside the door, which was s0 low that we
had 1o stoop to enter. There was gloom inside,

*See “Life i the Land of the Basgues," by Jobn E H.
Moelin. WarTiosNaL Grodwapind, February, 1954,
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D COMMImun winenes, bl some boattle then
I 8 Iil Lo LE==L0 TRkl LET 1
JiFil f] i K :! N AL il LIte !_' el

Swish of a rnzor -.|1.|r|_| sevihe Fells bracken
an & camp hbsade 0l sp fall night,

LIl
recalls the author, “mings of e, caretull

went with the meal Josep had carmied up in
pack on his back

Yet in this humble home the lone table was
covered with o storched lmen tablecloth as
papkins and set with | china that must
have been family treasur

[t was g splendid feast, punctuated by much
lughter and singing. Josep as flefiene 1ann

OFf master ol the house, sal it thi Ii-..-=| i Bl

tihle. He ware hi= beret through dinner in

the Basoue wav, moid s wili ol Tather
Chemarc, had on the short pleated cloak that
15 called chamard, fosep’s wile did not si1l

Al table with us but busied herself serving
This did not mean a lowering of slation, b
ause in Basgue life women are beld in highes!
LoAnd woe to the mian wiho iares critl

1ze her cooking or the keeping of her house

Mived Background BafHes Cousin Josep

Whitle we were ot table | poticed thal Joseg
wns completely mystiied by Jovee. It hacd
nothing to do with her fair colorinir, becausi
Tosep hiimsel! wias blue-eved and Dlond, as i
¢ FAY Basgtles 1n the remote mountam vil
levs, Obviously it had to do with her oblicuel

fillie! eves and ieh cheekbone
It was ot antid the end of the long dinnel
thit losep summoned enoush courage to sa

| ™ [
in rrench. Wil 1= the | AN AR LR O TN CRESS

W ITeED :l R e R i I iTeseknil Winio I|||l'- I

L] -..l - - B -
speak Hasgue, "Sinde vou are marmed 1o m

made warm by a moarine five, and the light  cousin and vou are now o cousin Lo me, wou)
rlinted off brass condlesticks and utensils it be indiscreet to nsk vour roce?
above the hearth, From Wh reil a-hewn Jovee listed her onigin NOrwWeman, awisd

beams hung hams wrapped 1 imsewlately i, English, Irish, and Welsh. As she men

vhite cloth, and strings of drving peppers noned tach one, Joseps jaw dropped lower

In antl IDELHON Of GUr Cotming the womaen But it's not possible! he excloimed

the house had boaEul [HE TR 1T, the mial | as=ured him it was true, that a true Ameri
the dav before over the apen fireplace. Neanrly  ¢an breed was emerging from the blending ol
-'_'-_l'lll'i':_' carmme Frorny Lhee farmm 1<l 5-'|'-. AHUERER A ALRT Hut to this 13y | am nol jLiiTi
oun thick with veeetahles. hotled chicken e whether he helieved either one of us. Hi
with a spicy tomato sauce, and the Basque hard Hved too long 1n these tsolated mountains
leliciacy that was '|-- TN ©COuUrse, N il k- feeid where Hoas [LIEs had mlwasys married Basogues

I 1 - I- | i
amb edledl acfrirra, T he wine and cofles thal In our tinee in the B s(ue country wy LT
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the denarture of the fishing fleet 1n November
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Bav ol Bisciay o the coast of Africa on i six
month vovare (pages 208-0)

Il wils i Lime o excitement rnil EFreEal ende
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when Basoili eXplorers i

For the fishing fleet, the das

.
ot thie hshermen

in black dr

15 crowded with familie
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fenriul mother

I adventure

O T fHATrEL T

J "-_.::.'.ll"l "-'-l:l! AT NE CinBon I 0 L) LLER Y

il
BONNETERIE
CHAUSSURES

—— —

restaurant. Bevelr

ancing hand 10 hand theough the street:

LI S0 .|_I'.|| FIris I Lrim mocern III'| 5

WAL thitir sweelhenrts

FOOOVE L
Un the brightly colored fishing bodts, radds
Hasque siailors in hiue tartleneck sweaters
and vellow oilskin pants divided their time
between their work and shouting hoarse fare-
wells to their loved one

| he willer wis so rourh that it seemed 1m
pssible the Aeet could get out past the break-

wiiters. But word had come that the open sea

YAS less =slOrmys

E-._-_'|||"|
Aving

went in Little groups ol

foamnd the men had
to make o dash (or i Yith |

='".-'-.'|'|_'.' CIve |‘||'|_-|r

ERnnAnis

tour, pitching and plunging i the heayy seas

By the time the last of them had darted out
bevond theé breakwaters, di<k had frllen and
the Doats were marked by dancing pinpoints




(4] |:'|'| A [ adlor WHOSE vOviping «avs the Pvrenees. thi= villape has heard the meas

Were over stood the quav unul the las Urecl tread of Roman lemons, of the armaes of
light blinked out on the horizon, and then Charlemagne and Napoleon, and the weary

tUurneil gw 7 went sadd DITE fOCislens of thigrnm --':'||--|| WAy Ione sfRrnte
[o know the heart of the Basque countr i =antiago de Compostela m Spain
. i [ o A L i 4 F I
one must live, as we did, in its mountain vil L old stone fortress dominates the villags

aees. | here, many of the houses have name At the fool of La Citadelle, encompassed by

Nnsii .'.il Of NUuMmiers I':‘l-'. nave 1ved 1n housi TAMEANTS, (185 L ol Tortinedd town ol SAEEINg
named] BEsker Ona meaning “thanks with all stoinie houses with aee-hlackened tiles and a

pood heart.,” Matd Baita, meaninge “Marne e al cobblestone streels. But now the vi

lives here,” and Gozean Lolz, or “early it lage ha= grown far bevond the rmamparts, and

Lhey are old, solid houses of stone with My family’s adaptation o0 Basqgue life was
worn and polished wooden HNoors and fow dmost painless. My wife's immersion into ths
conventences, Through the long wintérs, open clow pice of the village was o mpieie 5
hireplaces and Uny gas heaters provide the  learned the daly shopping routine of buyving
il hept, andd we lesrned Lo dress warmil i bread at the bakeryv, limb and beef gt on
e W EALDTS Butcher shiog i Nnam at bacon ol another

Chur home: for o time was 5t Jean-Pies ind throosn it all there were Lthe villagm
e—3ort, oni Lhie LT Basse MNavarre Wimen lscreetls ||='--!-I|._ (JLHES LTS anid
Because it stands at the foot of a pass througl Liddhits of village happenings in fair exchong

[or inlormation given

Hurd Work Helps Break the lee

Chir chudren, after meeling with resers
anidl distance ot first, were f&ce pied whol
eartedly by thear Toends and playmates.
an Brucde's bent for sparts helped him in this
mitter ol acceplance bv thi ['-_:-l;-i-. '.'.i:-- e
I.I" riature passionately attached to the |'| VAl

il. Then 15, he learned to play handball
spccer, and Rugby well, and in torn taughi
s ciimrides same emnts inobasketball, whicl
s new Lo the Has jue countn

My daughters Monique and Krstin, 12 and
O, mide lnsting Froends in their own way, and
compiicatied amily names BKe Boarnetoh

[auresmberry, and Gancoitz became famibiar

iouscholdd words, hey explored the secrels

the forests, collected wild flowers ¥ R
bishel, ywmned the maids on cherry orchac
andd learned o make pets out of cricked

S Lor mi MY TNe ADANT 1ITOMM W .'i|'ll.:.-!'!||
Fis=#=:il | L] v Went into |.|l|||||:_| 1% CYLLAE 1%
with the having i1 plantine. Al farst the

were piditely surprised that an Amerikanoq

Spriy of sparks fans from a cutters torch

bt | ar Bilban. & n Behindd |
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i H shiplstbel) i l Thaald
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Bazgue banker, indostmalist, and pablic servant, the Haro
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Land of the Ancient Basques

wias capable of physical work. No matter how
much 1 tried 1o explain that hard work was
what had made the United States, the legend
of riches and soft living persisted. Then, curi-
ously, after they became used to my presence
in the fields, theéir attitude changed o one of
disappointment unless 1 could work as hard
as they, It was a revealing lesson

There were other lessons. (ne time, when
my cousin Bertrand and T drove up to a tavern,
1 automatically locked the car. Bertrand re-
garded me with pain and sad, “To lock a car
in my village is as much as to say vou regard
my netghbors as thieves ™ [ learned that in
the Rasque country to steal s unthinkable.
Houses and cars left open dre safe as churches

Basque Shirkers Risk Social Ostracism

I also discovered that an insult is never for-
given. Though the Basques delight in sharp
repartee, great care is taken that it does not
c¢ross the line wnte insult. On one occasion
another cousin, whose name is Sauveur, and |
approached a group of Basque men talking in
the street. He introduced me to all but one
man. | asked him later why he had made the
exceplion. He shrugmed and said, "He insulted
me once. Fhaven't spokern to him in ten years.”

But perhaps the strongest facet of Basque
character is obligation to duty. To fail one's
duty i= to invite total exclusion. A schaolar
friend of mine, Jean Mirande, once told me;
“The Basques do not have much use for those
who wan't do their duty. They censure them
with silence or forget they exist On the sur-
face these may seem hard terms for living,
but vou must remember that this is a people
wha could not have survived as o race with-
out the most rigid rules of group conduct.”

Tt is a paradox that with these strict rules
goes o passionate love of individual freedom.
The Basques are regarded s one of the proud-
est and most independent peoples on earth.
The geographer Strabo recorded their courage
and ferocity in Roman times. Warriors would
unhesitatingly kill themselves rather than
face capture; sons would even kill their
fathers to spare them the shome of being
prisoners. he wrote.

Basgue traditions -are nowhere more wlive
than in the home of Julio Caro Baroja, nephew
af the master Basgue nevelist Pio Baroja The
vounger Baroja is probably the foremost liv-
ing Basque historian and ethnologist. By the
grace of o rare invitation, myv wife and 1
went to see him in the ancestral Baroja-
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Alzate home m Vera de Bidasoa in Spain.

In this sun-baked village of the Province of
Navarra, the house of the Barojas looms like
# fortress of miassive gray stone. Its great por
tals are flanked on one side by the coat of
arms of the village, and an the other by the
Alzate family crest

The house 1= a shrne to the memory of the
turbulent Pio Baroja, who in his hfetime
wrole nearly a hundred novels The younger
Baroja told us it was here that aspiring voung
writers like Ernest Hemingway and John Daos
Passos came to visit the master.

Today Julie Caro Baroja, a solitary man,
carries on the literary tradition in his own
schalarly feld. He could not choose 4 better
setting for his work. His home is a veritable
museumn of Basgue history. Its spacious rooms
are filled with furniture of ancient vintage, ol
paintings of sea captains, soldiers, and states.
men of the Biarojn-Alzate family, miniatures
and 1vories pathered by them {vom far comers
of the world, and thousands of old manu.
scripts. A former stable on the lower floor con-
tains old carriages and crude scythes, swaords,
shields, and blunderbusses of times past

Jovee and 1 =sat with Baroja at one end of
d long wooden dining-room table, already
familinr as the setting of family gatherings
hiz uncle’s books As u'courtesy | had brought
him one of my own books and a copy ol the
June, 1966, NaTioNaL GEoGRAPHIC in which
I had wniten an article on Basque sheep-
herders in the American West,

Mountain Villages Keep Language Alive

He wis especially interested in whether
Basque descendants in the United States were
preserving their language. When | told him it
was being lost, he shrugged philosophically. *']
fedr the mark of death is on our ancient race.
But what else can one expect? In the long proc-
x5, i 15 inévitable that all races and civiliza.
tions must be assimilated,”

Yet despite what we both knew was true, |
could not help feeling the fact of loss more
keenly in that moment than ever before

Sadly, the mest ancient of Furopean lap-
puages seems destined to die. With the advent
of heavy toursm on the seacoasts and the in-
roads of business in the major cities, more and
more Basgues must ose Spanish or French,

In the mountain villages, however, the lan-
guage remains secure for the present. From
dawn until dark of the weeklvy market dav,
the strects and taverns and open stalls where




':.:-I'.I'I'lrl."l']':i—l':!l'l.'l."'rt'l'i |;'1'I1.I'|;'!I|.-:'- Bncls a mdvnent ol (ukel on i les-
tve might in SU Jean-de-Lae, France. On saints® days and on
mussl Saturday everings the village erupts in gaietv, Often
a tove del fuero—bull of fire—will be carried through the
streets: stuffed with fireworks, the popier-miaché effizy ex-
plodes in a crescendo of brilliant hghts, to the delight of both
children and grownupss

Dreams of glory call a would-be bullfighter to practice with
cape and sword near the Plazy de Torps in San Sebastian
The bull fng, one of the lorgest in Spain, reverberates with
shouts every aunday alterncon during the summer season. In
mid-Augist the nation’s greatest matadaors vie for the favar

of the crowd durnge the cityv's "Greal Week." But the most

noted Testival in Spanish Basque country occurs i Pamplone
where daring the Filesta de 5an Fermin men and bovs Lest

their courage by running with the bulls that charge througeh

Ciy streets on r_|:'.r'i.' way o 1he reinng
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Clouds lower over San Seboastion on th
Hav of Biscuy
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since our village of St Jenn-Pred-de-Port
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I SUrroun
e moantams and vallevs and visilors from
nearby villages have gathered there for as
longe as anvone can remember

in the pust they came on foot, in carriages,
and on mule and horsebhack. lodav it is rare
indiced that one sees a shawled woman si

fing cross-lepguerd on picksaddie with her
faithiul umbrella in one hand and 0 market
basket in th

iy i & & | i
now brng the visitors o moackel din
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another, haronguing them with all the old
LHeks of the trac

'1 have my Iamily to think of, too. How do
you expect me to make o living when vou ask
a price like that!

"This ca uited (o makine 4 suit-

f is more
case than eood veal”

‘The market
Llon't

Hut the paysans have lnong been accustomed

1= |J|I111|_ CEEs A TTE BN T

vou read the newspapers?

| he brade Hows
oll their shoulders like water: With the quiet
e=s Of - INounLaLn |||'l-|l||' Ltey UMY -.|:_|_._|-
their heads if the price is not right. When the
offer comes 1o Lthelr liking, they either nod. ot
exteénd theétr open palms for the three hand
slaps that siemify a sale

viter the market relire Lo
ssiting

15 done, the men
Httle restaurants for o long lunch
with their friends ond singing the ald sonps

In the alternoon, il 1= the women's turn
With market baskets in hand, they wandes
Tom ane merchant s stall to another down the

[]
windling central street of the village, making




A purchase of sugar or coffee here and an

article of clothing there (page 271} '||.!_'..1.'.1_1.~.

e pleasareful business of surprises
little sacks of candy

there is
far the children ot home
or & hag of peanuts

Later, the day mves itsell over to the court-
ing. Young men and women pause shyly to
visit and stroll with each other, If the weather
s good, there will be & street dance in the
evening for the voung, while mothers sit and
walch from Lthe sidewalk cates; and the men
o o the inside handball court to watch and
et on their favorite pilofari in this tme
honored game that is believed to have orig-
mnated with the Basgues Out of this sport
was born the game of jai alai, which is still
dominaled by Boasgue athletes in Europe and
the Americas

In all, market day in the Bascque country 1s
business and pleasure and song entwined
leisurely one with ancthe

The Bazgues have a score of songs for even
occasin—the gay tunes of festival time, the
melancholy

SOnEs Ol 1:I.FE".'-|.'||. 1|II' iIIiL‘_I.'IIJ.-.

Eagle eve and lightning refex send & ym
alia ball hunling toward a wall in Guernica
Spain. The sport grew from the Basgue vil

agers handball game called pefofa. Each
plaver wesars an elongated wicker scoop

with which he catches angd returns the ball

after Mass, when men's deep volces pour
down from the gallemes with the almest
rreverent rusto of o sea chantey

T me, it was nsource of constant surprise
and delight to be exploring some mountzin
and to hear 1n the distance the clear tenor of
a voung shepherd singing an air without
wortds gt the top of hiz Jungs, Or to hear a
group of yvoungsters singing ns they walked
homeward down a country lane. Or to palse
nughter and her
|Ir-:||:' |||i:|"|'rlli..-|l."- L TR R SA RRLr I|I"II‘I'II'-:F'.'|.'|"-- Dy Wur
front slep by singing together

Thiz tradition ol perpeluil song s some-
times puzzling to the visitor. Onece we went
Lo the Spamsh Province of Navarra with
codsins to participate in the feast of San Fer-
min at Pamplona, an old town whase name in

to histen o my soungest' |
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Basque 15 Iruna [t s a remarkable time, when
Basques from all the provinces throw off their
reserve for a week of boisterous smegmg and
dnncing thriough the test thedr
courage by barting bulls in the narrow streets

In the restaurant where we had lunch there
wiis 4 groun ol ten voung Australian men at
a table next to ue The festive Batgues were
singing songes o them, but the Australinns
suspected they were belng made fun of. Thes
looked baflled and a ittle angry,

Finally 1 went to their table. “They are not
msulting vou," 1 saied. “Theyv're welcoming
vou in song. Why nol return the courtesy?”

They did, bursting out with “Waltzing
Matilda " The Basques listened in [ascination
and then gnve them rousing approval. The
lunch became a lusty exchange of Basque and
Australinn songs. And when we chanced upon
the Australians the next day, they hod man
aced to fnd o guitar and weére dnsmnge o o
rapt audience in the crowded streot

Lown, anil

Straining every musele, Teodom Irarusts
hefts a 247-pound stone ball to his shoulder
o welght-lifting contest at San >ebastian
Another popular Basgoe sport.  erueling
wogd-chopmnge competrinns

The Basque song reaches s highest stage
with the troubadour, or bertselari. To he a
bertsolar, one must have an agile mind as
well as a good voice. The troubadours are not
anly singers but an=the-spot improvisers of
verse who compete with each other in song

In these encounters the bertsolari will
argue any given subject—the good lile of the
sallor as compared to the mountaimeer, the
bachelar’s life apainst that of the marmed
man, the Basgue who has staved 1n his home-
land and the Basque who has gone abroad

I watched two of my [avorites, Xalbador
antdl Mattin, dispute 1n song al a village
in 5t Etenne-de-Baigorry in France. Xal
bador 15 a lean-fuced Basque who affects in
contest the pose of someone shightdy tipsy. His
weret is pushed back on his head, so that his
lank hair falls over his forehead. His forte i=
an attitude of droll coonicsm toward life

Mattin is his opposite in ¢very way. Shorl
pnd round. he reminded me of Friar Tuck
Bui behimd his jolly grin is a rapier mind.

[t was an incredible performance. For near
v an hour they exchanged guatraans with
dizeving spéed. At the end it was impossible
to know who had wan out. But one thing was
certam. The villagers who listened to them
wattldl have many delicate turns of phrase in
the nuance-rich Basgue language to relish for
weeks afterwared

st

Cood and Evil Joust on a Wine Glass

After Basgue singing, one remembers
Basque dancing One spring day we joined &
throng of people in the central square of the
village of Tardets, my {ather’s birthplace, in
the muountain province ol sogle

Early that morning dancers had Begun
wending ther way down from where green
|'||I".'||'|I'l'r'|. 1T |.|II:' w1 RS II:II.'I QANCITIE 1T Bk II
villiwee along the descent. Their route would
end in Tardets

AT
Zamalzan, the oldest Basgue folk dance and
ong of the most ancient in Europe, Unce 1t

Wiirle [WrIOorming Lae J.I.Ll'ml. (N} '.JII."

must have been o [HALAn fertility dance to cele
hrate the coming of spring. [t is adance of good
arainst evil, beauty arainst upliness, and man's
clernal battle to conquer his arcumstances
We wire standing with my cousin, Petve.
*As vou will see,” he said, “the Zamalzain js a2
very difficult donece. In order to do 1t properly,
one must begin when he 1s ten vears old.”
A\e we spoke, the crowd parted and the
dancers come into the square to the accom
paniment of music from the &chrreda, a shnll
Haszque flute plaved with one hand while the
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JOURNEYING BEYOND THE CcLOUDS, shepherd and

sheep head for high springtime pastures in the
Pyrences. In autumn, when snow threatens, they
e doten again lo the warmth of cillage stalbies
In these mountaing, sheep are a mainstay of the

coonamy. Dye marks denole awnership.
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Ax we walked up the lane townrd my cousin’s farm, | ex-
clatmed. “I can't recill when I've been 20 nervons as waiting
for the outcome of this dance; of all things,”™

“Well, it's more than a dance,” Sud Petye “IUs an omen
What happened today portends good for the year™ He
prinned] self-conscioushy
syl s b put much stock in such things. But still, one can
not escape feeling better mside when the omens gre good.”

'he several davs before and after the orst of Mav are davs
of excitement in the mountain villages. T his 1s the time when
shepherds move their sheep from the valley foors o the high
mountain meadows, where they will remain until autumn

From daown o dusk rmoeds anid lnnes are filled with small

"1 know thal tn these times one 1s nil

focks of 5010 100 sheep (precedms pages) In the Urze reglon,
the sheep are of a stroin known in Basque as maneck—a pire
breed perhaps brought here by the Romans They are dels
cate animals with gracefully CUrving horns, finely shaped

heads, and long fleeces of curling wonl

Each flock has its own distinctive markings—snplashes ol
dyve on shoulders ond rumps. Prood of therr ammals, the
shepherds from nearby farms make it a point to take them
through the main village street of St Jean-Pled-tle-Port. The
fhiscks move 1o the sound of tinklinge bel

Shepherds in berets [ollow with polished mokictlak, o
wilking staffs, m hand. leading mules and donkeve loaded
down with provisions and bedrolls At their heels are the
Hitle shepher

dogs of the Pyrenees
Hollows Shelter Basgue Shepherds” Huts

Tean Pierre, o Basgue shepherd with bronzed skin and
black curly hair, allowed us to o with him on his trek to the
high mountains. In eschange for this courtesy, my cousin
sauveur had obtained a jeep to carry Jean Plerre's provision:
andd three young pigs. Still, 1 sensed @ certamn reluctance in
Jean Pierre's attitude toward me

The berryv-choked lane rose shiarply from the outskirts of
the villnge, We passed littde farmbooses with shutters thrown
open to the good day, and answered friendly waves of farm-
women in hlack aprons.

We moved through deep forests of beech and chestnut pned
mixss-covered odks, forded cascades of water flowing dawn
the green hillsides, and mched our way past chasms Chat
dropped sharply 1o the valley below

When we had climbed above the timber line, we seemed in
a world apart, There were great sweeps of treeless mountains
poversd with a soft and vielding mantle ol new spring griss
Hrilliant patches of wild fowers grew on the slopes facing the
stinn, and in the sheltergd bhollows stood the old stone huts
called etehelak, in which the shepherds had lived from time
out of memory, An immensity of silence was broken only by
thie music of the belle

As we crossed the grassy sweeps, the shagey wild pomies
of the Pyvrenees watched us wanly, These were the potiokak,
|_I|_‘|:4_".'-|_'-'| L hL' rill,'-'u:_'l_".l_lll._'lj I-T||I'I| i |'|r'-|_|1-i;i'[u-‘[| ||||r_~'.||_

Farther along we topped a fidge and surprised a flock ol
vialtures tearing a8t a lamb they had managed to kil Thes
were immense creatures with brown bodies and black heads
AL sight of us they hopped awkwardly along the ground in

o

Surcesse from  loneliness:
Pwo shepherds meet at the hut
of Jean Pierre Hidende. With
eRpeETiRe, the sRitor shonts o
trewm o wine info his mouth
(rom a chahokog, or wineskin
Fhe hre, butlt on an edrthen
heprilh, warms o sTEw. smioke
perapes through vents m the
ceiling. Like their sheep, Basgue
|I|".I||rIIE hed down an mat-
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In the life of the shepherd,” Jean Piérre explained,
“he must milk s sheep twice a day—at dawn belome
thev are lel go o graze, ancd at mght whet thev are
hrought back to the corral”

In the eariv mornings the sheep are herded from Lhe

Fi it | i i 1 T ! _
. . ovid corral into the chute for mulEmneE. 1 he shepherod
irch ol Sie, Engrice. Fra | T =t _
H JLE patad hrictlanii it moves from ane end of the narrow confine to the other,
cntiirios. bt aiee tThey adoisted i milking each ewe i arn. Every iew doys he carries the
gtioul tiae 1 1h centars . thetr feryik MHE I Freit Contianers Lo w |'.'._ e d _|r_'l_'E' =iV |':',!|'|-::IIT: 11
weame second to none. From the i the cheese makers i the vidley below, From there, the
Hage of Lova kD, CAlTe i cheeses eventually o to the caves at Roi jueElar
[gnatius, the Basgue who {onndes “In times before, _:': in Pierre <midd, "the <hs |||';|'r||..
S K it Jesu: mile @l the ¢ heese in thetir elcholak Hul now we're gl

Lae modern, 100, Vou sed,

He ducked into the hut and emerzed with something
in s hands, It was 4 cheese mold with & wooden hoon
il drawstrings. | recognized all of it immediately—ithi
tring= o draw the hoop tghler <o ns 1O sgueese the ex-
ess liguid from the forming cheese, and the grooves in

the wonden mnld to save the asty hound for deinking

“Butl thouzsdy most of the mulk goes down now to th
salllev ™ Jean Prerre satd, YL still save enoueh to make the
il '-!'ll'!l'll '-| g cheese For myv ste, st i3 still the best’

I could not help smiling as | handled the wooden mold,
and Jean Pierre régarded me with resentment “Do vou
il TS amuasing s

Mot at all,” | sad. “ You see, myv lather was a shepher
||-|"' |:"||.I.|'.|' I"I.'=| II' '-I'"ill L Ill.r-':r o [ .:Il .'|r'--
o hut HRe this, and he bived as vou hve. He has told

e S0 1tern ot |_!||_"-: Iiilllll_ _|||._|_ I .'I_ :I FE YR ST O

lean Pierre looked at me Incredulowsty, * Forsve me,’
N S5l I should have understood that vou know more
than a httle gbout Lthe life of ; -!Iljl|'1 rel '

And =0 he became 4 fneénd Though | had leprned
inother leezon from the Boasoue country, he had learmesd
ne too—that the rools ol the Basques of America cami

ottt of the somie soil a= hi= It was o fair exchanee
The Lasting Summons of an Anctent Land

Butl only after [ had left the Basgue country did 1 fulls
calize how very (amihiar it had gl seemed o me. FEven
pxperence and every emotion had carried with it that
curions tamiunty

It hod to do with the land gs well as the peopie. It had

[y with wintry Pyrencin oavs when grity skies pressed

down on bare forests and blue smoke wreathed upward

from a huntlred village chimnevs to fuse with Lthe gray
Promise of sunshimne atier the rain It had to do with Aprl davs - when the lorests rea)
posiiel generiles giadl hearls anrl pedared as mastcally as of 4 moant hand had planted them
hi feet s children skip hom: | vermnght in a hundred shades of green, and the air was
Behorieg \s reserved as then edolent with perfume. And it had to do with summae
i1 I e b it III'- ] |
hoia e | |I I | qf vhen the valleve were brtlliant with color, and fite
e ril 11l i v | LI L ; y a I B £ : 1
: md  recaplured the earth and their hearts, and ths
il Vi @i i 1 . Lhem
5 Il:l :' - II- .I-.
i I (1L M el g
i T Hten win our ch It had to do with Eskual Hernia, and when thousanes
A i thay Frr rd tn oo the i1l EAl have FOTE MLD ONe s blood, this was a thing
LEFTvOn AW thatl coulel nol be washed away in oneé generatio
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CRYSTALS

Magical Servants of
the Space Age

H"' KENNETH F. WEAVER. Assivum Eding

[ustrations by National Geograpii
Photographer JAMES P, BLAIR

HEELING THROUGH SPACE, asatellite spreads
L ke of purple-blue wings Sunlight strikes the gl
tening surfaces; converted to electricity, it powers the
spaicectalt’s mstruments and transmitter
]It'l':_- IN & Concrete s10 N 4 westeérnm ||.'i|.'!.|r, i ]r H.l'-1
tpped with a nuclear warheard stands guard as 11s "brain

aemew hal lardec than a shoe hox, continuously monitors the

readiness of the missile

In a Cincinnab hospital, f doclor destroys o sKin cancer
with the brilhant red pulse of a ruby laser

And in the radio station o vour home lowh, a quarts
waler the size ol a nickel, vibrating hundreds of thousands
of times each secand, as=sures that vou nlwavs gel thal statiog
il '.|'.|_' STT |||.||-|' (il WiREIT !|i.||

A1 these situations, which seem totally unrelnted, share
ome Important element. All depend on crystals: tho solpr cells
of the spacecrafl, the computer circuits of the missile, the
ruby rod of the laser, and the quarts oscillator at the broadd-
casting stotion

They are all part of the magic world of Crvstids, hstranpe
wirld 1 have explored in recent months m visits to inbors
tories and industnal plants around the country. 1 have
learned that such ¢rystale—uasually man-made, usually costhy,
and often nearly as small a5 the Biblical mustard seed—INe al
the verv heart of modern technolog

As Harrv Gail, a Westinghouse spokesman, pute it " Take
away these specialized crystals, and commumcoations would
g0 hack to horse-and-bugey dayvs The high-speed computes
and wvirtually the entire space program would be impossibile

Crvstals in nature, of course, are anvibime but rares sl

Like an alchemist of old, technician Charles L. Andrew
lifts crystals of =yntheiic quartez from an autociave, o
||I" yee sipmilar too6 eSS COoDKoT, At I||I|| EsLeTh ]:!l'l LT

Vierrimneck Valley Warks ln MNorth Andover, Massachy-
pits Dhzsolved quartz Qowing acrocs quartz “seeds” ha
it uwp the six-lnch-tong slabs CHien bhetter than niduare

best, syth svplhellc orvstals playv a surprsing roleé o

life of electronics-are man g b 4







What is a crystal?
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and sugar, for example. Diamonds and rubies
[ce and the delicate, fanciful spowflake. The
Foc ks and miperals of the earth's crust, and
maost metals and ceramics-—all these show
crvstalline structure inside when broken or
et hisd

In foct, gloss and plastics are about the only
nonoreanic =olid substances of everviay life
that normally are noncrystalline

What 15 11 that sels crvstals apart? Look at
a few graimne of table salt under a simple mag-
nifving Finss, and vou will begin to see the
answer. FEach unbroken grain appesrs as o
cube; with sharp edges and corners und flat
faces (apposite and next pagel, Cther kinds of
single crystals reveal more complex shapes
bul all naturally possess Lhe same flal pliines

Home-grown Crvstal Resembles a Gem

¢ revemls g
I he =
cret of every orvstal is that its atoms rEspind
Lo their mner electrostatic forces by arranging
themaselves in a lighly remular order Lo achieve
stability. Exvept where a fiaw interropts it
Lhts geometric pattern, called a lathce, repeats
iself endlesslv as the crvstal grows

With & bit of patience, you can actually
growing process, While T was
spcretnry, Miss

This orderliness on the outsi
sirnihicant ordertiness insiche oy well

phzerve the
working on this article, m
Heather Burrnidee, experimented with crvstals
of ordinary potash alum. She drssolved the
I..II!':I'III..'|| N WILETT WILLET. !"I'] i -Ill-l'll Ly DOTT
seer] orvstals, and then suspended one tim
seer] in the saturated solution

Two davs later the seed crvstal had obivi-
prown. It showed t
ociahedral shape of an

olasly e unmistakable
alum crystad—wo
pyramids with their bases together

The weeks went by, the solution slowis
evaparated. and the crvstal became larger
and larper: Az 1 write, 1t glistens on my desk
—more than hall an inch across, and as heau
tifully faceted as a diamond (above)®

As o stngle alum covstal grows, its double
[t aheyvs

the lnws of the crvatal waorld in repeating its

pyvramiid structure stidvs the same

atomic patterns over and over
1t s Decanse of this regularity that carefudls
led amounts of impurities may be add-

ctl 1o many crvstals to mve them seemingly

COTLro

magmenl propertics that man can uase o his
ndvantage And nowhere have crvstals be-
cotmé more mportant than in electronics
“We do not believe in miracles: we rely on
them.
I saw thi= stgn on the wall at Texas Instru
ments Incorporated, in Dallas, Texas, where

How to grow a ervstal: Heather Burridie,
he  author’s made thes sl
crgrht-skdecd

(e DIt O '.'||'|| by W SNt i e tearls ol

seCrelary,
ryaial ol alum by dissolving
warm water. This produced o beavily satu
rated] solution whieh, after cooling, vielded
wn initial  seed of alum. Sospended in the
remaining selution, the seed erodunlly grew

imtn Lhis gheaming actahedron

chups of silcon crystal by the millions are
TUrmed mto '.r'IrI_'L'_F.-I[I-_'I'I CIrcuils, |;"|I-_' newest I,|_|'|||
musl glamorous product of the electronics in-
dustry. A miracle they are indeed;, mtegrated
Circuits sqquecre sonres Oof glectronic Comipxs-
nents into a shimmering foke so thin it coan
S1p through the eve of o needle or vanish n
a puff of alr (page 2911
[0 appreciite the miracle, your need to r

cadl o bt Oof electlronics histary, 1 voy ever
looked 1nside an old-stvle radio o
=pf, vou Know that much of the space wos
fAlled with bulky, fragile glass tubes used 1o
conitrol or amplify the flow of electricity
greal deal of electric power
and pave off annoving amounts of heat Fre-

L& levisiogn

They required
||I,jL'.f'|r1|".' I':I|_':-. wint ||.,|,|! .,|,,'1|f ||._|_|'|_ L .ﬂ_.-l_' "|_1_||_1|_1_.'-;_

*Fir thane wh
see Cryitaly and Credded Grewetal, by Alan Halden ano
Phelis Stnger, Anchor Hoods, Dotibleday & Unmpans
Ire,, Csercheny 4y, New York, 1060 &1 48

yatiled ke bo repeil the expet men

1




‘ Like shattered slaxs, sugar crvstals
marnified &0 Umes, glint in polanezed 1zhi
o show the growth pattern of this highl
complex naturnl crysial, SATIONAL GED-
GRAFHIC pholographer Viclor K. Boswell,
I, dissalved suear in waler and smeared
the solubicn on a micrescope i L
evaporation began, the first seed ervstal
ol bdifiedd oo the core &l apper el Raomg
W capture sugar <dll in solution, the ory
tnls grw catward, overrunming and seal
Ing off bubbdes of ligund, appearing here as
diark fAecks Esch eryvstal Hes at a shightls
iliferent angle to the light, hendine the

I'Biv'e i |||'I|||I|| | T .jr'.lf'l_'. il ||||||E'-

Bristly erystals of bervllinm axide ithelow)
ol o Tnsers beam, enferine gt left, the
HEht emerges divided into ravs, The cryvs
tals’ refractive strenpgth permits ré<enrc)
prt pses for the lpser s mtense hght Suckh

derpdrites. from the (ireelk dendron —tree

Building blocks of matter lie like stones ’
ol a rmned cily in thic sfice of salicon,

magmihed 2530 tUmes. Engpneers at Texas

Inetrumenits Ineorpaorated, An Dallas, etcbed

highly polished silicon with vaporized
Wydrochlone acid. Because erystal atoms
Uibe more stronely along some planes 1han
of others, the vapar ale into the -._||'.|||r_' ol
varying speeds. As indicsted by the farg
onfiguration &t fght center, the acid cut
deeply on thwe plane that here appears hord
sontal andd even more crastically glong Lhe

vertical planes,. Blunted corners reveal o

hird |'.:-.III' Of growth that was Liile al

coled, A phase-controst meroscone ke

Cems of the pantry shell, crvstuls ol i Adver- griy stlicon appear bright orangs
by It cich a single trabslucent cube Stticon, which maokes up 28 percent ol
spurkle apminat p red backeground. Sali re the ecarths crust, stands seconc only
hngmes dizsolve rock salt, then, by evape axveen in abundance among the elements
ratton. reerow the crystalh for purity and and forma the basie stuff of mast soll nnd
uniormily. An pdcded chemicil oosting rock. This sample, grown under rgnd con
helps prevent the gralns from melting and trivle for vse in complex electmnke dioviees
clogEing salldellars on humid davs 1% 00,0099 percent pair
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Slices of silicon ingol house the circuits

Flastic mask, when vastly reduced, will plot “wiring™

Furnace heal diffuses circett elements into walers

Simplitied duagram shows a transsstor in cross-section

=1

The miraculous *I(C

"T ARE A TINY CHIF ol symlhetic crysin

Wilh Leore< ol mintle elecironic geviees, Jndd
vou have the mtegratied crealt, or 1C, a Httle glant
that has revolutionieed clectrones techinoloey. Suc
cesenr Lo the Bulky vactuum tube and the transistos
taroueh an ihgenious manulacturine

L 1 Bl

process, described below. The emnd prodouct s an
lelight ragyved. long-lasting, low in cosl

[antastically speedy, Magnthed 17 timeg (fght),
the 1 with itz gald leads and parallel prones fo

il |||'||'|I' _! 1 EEL e || | |.'I.| ._I|:_| ||-l_| I-"--'Ill! .

SLICIHNG OFF A WAFER 1O ol aninch thack., T

s |;|i|| 13TES ||.._|.'; R R il | T -.||n_.||| I__-_l._ _.|| a

a pood matenial for the circuite Lecmuse it plectn
citl properties can be precisely altered by adding
cintrofled pomaiint - ALl b ol el l|--|-.|l.:-
A wafer erid Of hrmd reds
el I s nat et cut apart 1o the sample at top

will eaventually carr

TO PATTERN THE COMPONENTS amid wirmg [

each chip, a compater-cantrolled machine culs a

s of loree plasthe stepctls, enlled moasks. Hire

N fOEINnecT INSPECIs & MK i [exas [nsituim-n
the Hem thed ploneered in 10" o decade ago, A
sk i reduce |'.||:l.-':||LT.|..||..'-. allv il lesest SO0 timmi
Lo exact chap sz, then reproduced over and over
on i gliss plate so there & one for ench chip o the

waler, Complexs photographs and chemacal sten

transier the maees Wy the waler surface Sow

oipbledd D the macks” opetines, oF “windows

E 5 LE L " = i
lechnicians can implomt the circolt elemient

LIKE BAKED COOKIES, wilers emeree from o fur
nace 4t North Ameri

s i1l 1'-:“! L'|'|||| .'||||'..'.II:| | |
Anaheim, Californin, Temperalures up to 2,500° F

ciffuse ymirities mnto the wafors
EII :l:'.l'-‘..'_lll LN mimatunEed manulacturitie. i

LEIERAFHIC artist drew Two cross-section= of ol

[C tranubdtor, lower i€l To lorm its negalive co

 leChHntCIAnSs cover L (PR Wwalh o moask

| hen they shide the walfer into 4 furohce contamini

il T ThLles il YR e | '|l|': Fhi 1k~ Iillll' -..r|||' L

1
Lhie waler throueh muask’s wimdow, the phi

! ||||| LHiT 1 1 1'. TRaalalr A T L
ilifferent mask wod 2 different dopant [RREIRiEC]
LAt red I [ErsiiTye Dase AT \ el apeh

T SS CTEALES the emniller aned
iy intercil el Lhuese dareas ondd ink them wiilth
Lhe rest ol oe crfeoet, the waler 4 coaled with o

CACETLEL FakLhyd o ek W m mnsl (0 U LR il
concducime malecin eiehied awav, leavimz o

MCTesCope raesen] wel—1the [0 "Wirines
FINAL PRODUCT: The black T
chip and its mountimg are smaller
SR B JEERAEE S LOam, rEnt i
larged (Oppasite), the chip shows
aluminum “wiring ” This [C
TS II'I-.Ilj- I e n LIIT1ASSEY]

othiers =iyl smaller (poage 2 =99

ENSEEN EEE—— e
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Peering through high-powered microscopes, technicians alien masks precisel
plop walers 10 the pholo-processng of mtegrated circatls of Texns Instruments, Uapes
and smocks help control dust in Lthis “cléan room™, some sclenlists foresee ooday whin

stith work ITEILY bie done i labormtones orbibing 1o the nearly dust-free vacuom of SpAce

fComitnlied from page 255 “Asz many as 1O inlegrated clecuils, every
through “clean rooms" (whovel, where ordi one tdentical, will go mto each of these wa
mary factory wr, contining more than two fers,” Lty told, me
million particles of dust and pollen per cul Finally, | saw travs of the covstalline wafers

fool, 1s fltered and cleaned unti]l as few as & pul into furnaces where carclully controlled,

dozen particles per cubic ool reman inmiesimal amounts of IIMPpUrites were
In glowing furnpces, where crucibles reuch’ deliberately diffused through intncate meisks

temperatures of 2,600° F , | saw stlvery gras into the very surface of the stlicon

spusngelike mgols of sihcon—each o huge 'he diffused mpurities alter the electnical
=inile crvstal—produced by o process Known praperties of stiwcon, which 1s called a sem-
s “erystal pulling” (page 284) 1 watched  conductor because s electrical character-
diamond =aws Cut these ingots into walers istics lie between those of a conductor and an
the stze of L silver dollar, which were ground insalator. Exquisstely tiny areds of the stlhicon,
and polished to mirror smoothiess pod about  treated with impurities, become conductors

the thinness of the cover of this magazine Boron, for example, makes posthive areas
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an inch on a side, then fastens ench wire to
ane of the B4 little pold posts that surround
the - chipy fprecoding poge) =he 15 so st Lhat
sOC can mish 405 units a day,

My muscles acrhed with tension just watch:

i such dainly opérations
1C's Tested by Whirling and Heating

*These 1Cs will go into the onboard com

prutes that wall guidde the Minuteman 11 the

o rhiel
Larry explained
stand heavy accelerition force if the missile

s lnunched. So we test the circuits in o centri-

VErELN

CALET
“They will hiave to with

W

fuge where they butld up to as much g-force

e o well-hit golf ball
'We also subsect them to heal i ovens anrl

wivie them =cores ol elecironic tests. By the

——— e - —

nuclear missile,”

Lhes
should be zood for hondreds of thousanids ol
hours of trouble-free service.”

41 SNort

a Ll B 0 ;
CETNVISECHY 1IN

tHime we send 1% an to our HATOICrs,

v American Rockwell's Autonetics

Anabeim, Cahtorma, | saw some
ol lexas Instruments’ mtegrated circuits be
e assembled into computers that will guide
the Minuteman I1 mis<iles o ther
Each compuater, roughly hodl ngmn the s12e o
m-shoe box, 1s a compartment filled with near-
iy A 000 I s that weighs 36,5 [I-I'-'I_I_r_”_i'i- lop
it

L

Largels=

i« only half as heavy aned hall as

ilTg
LR

':-.||=.|‘|1_ll

barye transistorized predecessor andd
operntes on half the power, vet it costs 40 per
cent less, and has twice the capability. 5o the
L '.'|r'h|';|r|' LELE) L) LAFLDeT Wilh STCRIeT ccuracy
and fool enemy radar more successfully

simillar “hlack boxes™ blledd with 10's are




roine 1nto the neérve centers of

."'|_|:||.-'|,||

Farce hehler-homber—i

pacecrift and the new Atlr
e F-111A

and they helped Survevor bk

mictures on the moon

In all these applications, stream
linedl size und weight are obviously
important

"Hut for consumer goocds and
services, &5 Lir. Jack Morton, Vice
Presiclent of the BHell ||'|r']'l|1--!'||_
Laboratories, painls out, “our ob-
jective 12 nol just to make t
tiny,. Kathef, we use muniaturizn-

HTEx

Lin o get periormance and ocono
my we coukl not get otherwise

“If we cut tranststors apart, [astes
on leads, encase them, and then pat

\ar-

sREE

e

TR, frrm

Tl
L
——

HEme®
BT

FRE-
FE

AEBWH]

T
EMEaws =S

= aEe
&=,

Bii -
AN "R aa | -.-r.|'||:':.'
g an +
l".h'l"-.| M
r iy e

TEl= sl i ik [} =" . . =@ o ]

One cirewit board replaces many, here arraved weownd i
fter 1C's mmimtunzed the computer aboard the Minoteman 1
the Naton's chief atratemie missile The missile’s lieht, hreosd
box-Lize biriin, only hall as Large as the transistofized

carrsed by Minuteman | belps increase range and payioad

Winutemoan gave the major impetus
tor developing the integrated cirood

Mighty midget, a chip that howses
14 electronic  companed fijrs
throaeh the eve of an ordinary sew

ing needie,. Such IU compaciness
RAVE (T 101 anly in Adce <aved lanid
in reduced tmie recpaired for electne-
LY 0 pass Irom camponent th oom-
e vital fartor m computiers
hundreds

ol Cofmpulnlions 10 4. S5t el

Miomature cirewibey (el chows (s
analimy | this extraordinory X
50 imes inoa scammnge elec-

traon micrescope at the Westinghouse Research Laboratories m

Pittshuregh, Penmsvivania. On o surface onlv /100 of an inch
eSS, Two maeelhike resistors and severnl recinmerular Uransa:

Lirs aeemm Lo ghovw wihite in reaciion to the microscope s ¢léciron
Lream. Light Blue indicates the aluminum surface “wirnne"™ thal

connects components; red lines are isolating wall




Ing Humpty Dimpty apart and then patc Hing east some I
him u A 11 L1 11 [ 514 | I | ile, 1 Fe 1] |
Thable] f ke it L thie | | i B il i
[ hese o L legsd e evel eIl -l Pt i il Ford maod
ne an assembly-line operator even picks 1 ¢ pioncered in the use of 1C in the
1 It it Lim i | i FK i VO LEaE eolato
I ; i . Hme inone i oK1 Talkineg PillT Aids Medical RBesearch
[ un BT
Hecause of therr tremenddous advaniases, | i pemarkabl ranertiiss of crvstals, 1
| un v hillion | ' h o th tra ar nd inteerated cirou i
InlesTate i i!.'lj s Wil manulfciired jask MVven a tremencious Boost (o the Aew scenci
. chielly o e N compuiers. Froduo of  micre-glectronics. Among its mam
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wnd something

Lawrence Pinneo of the Stanforn
[netitute in Menlo Park, Californin
with monkevs, e Pinneo implants

Lk I YR LT il |;||' lar
Lmmulates selected am L Droalc
Ny receiver embedded i the skul
L illI I i el o [ LTS

ir. Pinneo has learned how to n

= Wueh, edt, walk, lee

§ and he ca A e e
e this work mg ||':|. [ e who

Fingers mlow like ghostly tnlons
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stroke. A doclor may be able to reactivate the
paralvzed limbs by electronic commands,
Physicinns may also be able to control emo-
tiohs of deeply disturbed individunis.

Transistors are betier than vacaum tubes;
and [C's surpass transistors, why noti, then,
multiply the advantiages by combining many
different circuits on one silicon slive?

A number of electromics irms are racing Lo
do just that Thev call it “larpe-scale integra-
ton.” Using new technigques to crowd com-
ponents closer and closer, one firm siys it can
already put nearly a million on & two-inch
dlice—plthough it has not vet solved the prob-
lem of makmg all of them usable. The me-
dieval theologinng who debated how many
aneels could dance on the point of a pin had
nothing on todav's electronics engineers.

Computers May Do Household Chores

When these supercircuits and “computers

on o slice” come out of a laboratory some
vears hence; the stuff of dreams will become
reality. The computer, adaptable to an infinite
number of tasks, will become remarkably
cheap by todav's standards. According Lo
predictions @iven me by intdustry  leaders,
including De. Simon Ramo, Vice Chairman of
the Board of TRW, Inc., at Redondo Beach,
California, here's what it will do for vou
* [n vour ciar 4 computer no bigger than a
teacap will controd yvour igmition system and
all the instruments on vour dash. More im-
paosrtant, 1t will continuously monitor radar
stomals that mensure the distance to the next
var 1 the distance hecomes too small ar the
rate of approach becomes too gread for safety,
an alarm will sound.
* [n vour home, a rented terminal linked to
a muster compater will virtually run vour
hosehold, It will control the envirenment—
heating, cooling, humidity, 1t will contrl
all vour appliances and radio, hi-f, and tele-
vision sets If vou are delaved on o shopping
trip, vou will be able to phone in and direct
the computer to turn on the stove and star
dinner. Tt will figure vour income tax and at
any moment tell vou vour halance in the bank.
* If vou wish, vou will even be able to have
books in vour city library reproduced on i
sereen in vour home, page by page. The books,
of course, will have been recorded on magnet.
ic lape ut the library. And vour newspaper
may one day roll out of a machine in your
home, printing news fed into the computer,
for a fee, at the newspaper office.

National Geographic, August, 1968

* At the department store, the vlerk will take
vour personal identihcation card, put it into
slot connected by computer to the local banks,
arl the amount of the purchase will be trans-
ferred from vour balance 1o the store’s ac-
count, If your balance won't cover the pur-
chase, the computer will say so. Checks will
become obeolete for most purposes

All this can become possible through large-
SCRIC INLegrEiion.

Crystals Convert Light to Power

The marvels we have looked at <o far all
mvolve the speciid properties of semiconduc-
tor ervstials—chieflv silicon.

Many other kinds of crystals offer their
own unigque capabilities Ruby crystals, for
example, can be mide into lasers, which
amplify lzht and produce enormously bright
and powerful beams.*

Some crystals convert light into electricity.
Crvstalline selenium does-1this in & photogra-
pher's light meter (page 280). The amount of
light hitting the selenium determines the
strength of current it creates, and thus con-
trols how far the pointer moves across the dial

Many spacecraft wear thouasands of thin
purjle-blue rectangles of silicon. These are
solar cells; they provide the spacecraft with
electricity converted from sunlight a1 rates ay
high ac 10 wakts per square fool of surface.

Piczoelectric crystals, such as quartz or
Ko helle salt, give off electricity when twisted
or pressed., or vibrate rapidly when gn alternat-
i current is applied. (The name comes from
a Lrreek root menning to press or sgueeee and
is pronounced pee-av-zoh.)

Al the Bell Telephone Laborntories in
Murray Hill, New Jersev, I saw a ssmple but
revealing demonstration of how such crystals
waork. In an exhibit case, a wafer of quartz is
camnected to an electric meter. A mechanical
hammer periodically strikes the crystal At
cach blow, the needle on the meter jumps,
showing that a carrent is passing through.

Piezoelectric crystals are used by the mil-
livns for all sorts of useful tasks. In many
phonograph pickups they respond 1o the vi-
hrations of the stvlys in the record grooves by
esiving off o weak current. whose variations
wre amplified and sent on to the loud-speaker.
They work similarly in microphones. In sub-
murine sonar systems, thev detect sounds. And
in racio stations thin quarte wafers vibrating

“hett “The Laser's Hreght Mugic,™ by Thomas Meloy,
NATIONAL GEOGHAFHIC, December, 0964
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Minuscule sinews of science,
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at carefully determined rates control the
broadcast frequencies.

In 1963 an IBM physicisyy J. B. Gunn, dis-
covered that a speck of gallium arsenide, o
marn-made cryvstal, gives off microwave radia-
tions when a current passes throughit These
vibrations pulse at the rate of one to ten bil-
lion a secomdl, overlapping the radar range.

A Radar Set for the Blind

Industry has been quick to see the possi-
bilities of “"Gunn devices” mude from these
ervstuls. Within a few vears we will probabily
spe on the market radar sets light enough and
cheap enough for blind people to carry, or for
everyday use in automobiles and small hoats.

In Greneral Electric’s Space Sciences Lab-
oratories near Philadelphia, Dr. Willerd H.
sutton showed me the finest ervstals [ have
ever seen. Uhey were sapphire “whiskers”
about half an inch long, but so fine that a
hillion would weigh only a pound. In a mass
they lowked like cotton ¢andy, but they werp
anyizingly stiff 1o the touch (preceding page),

Delicate as they may seem, fine whiskers
such as these, or thin filaments of such sub-
stances as horon, can be mixed with metals or
plastics to produce incredibly tough, heat-
fesistant, new Spuace Ape malerials. Some,
highter than aluminum vet stiffer ancd stronger
than steel, theoretically make possible sky-
serapers five bmes as high as the Empire
State Building, or suspension bridees twice
as long s todiay's longest,

National Geographic, August, 1968

Military men wiax enthusiastic about the
advantages for nose cones, rocket nozzles,
and parts of supersonic jet planes. And belore
long vour dentist may Gl vour cavities with
crystal-reinforced compounds.

Of all the improbable mysteries 1 ran
across in preparing this article, the strangest
concerned the “liquid erystals™ Fred Davie
showed me in the Westinghouse Research
Laboratories at Pittsburgh. Derivatives of
cholestérol, these organic materials flow like
viscous liguids, vet have the inner structural
orderiiness of solid crystals. They respomd
with high sensitivity to temperature chianges,

Mr. Davis spread liquid cryvstals on o thin
sheet of black plastic. Colorless at first, the
tiquid quickly ook on color as he warmed It
with an electric light bulb, Reds, greens, and
blues chased each other ncross the surface in
flecting patterns. faster than the neon lights
of Las Vegas. Cooler areas showed red, hotter
areas blue (pages 292-3),

Doctors are experimenting with such liquid
crystals ag a possible aid in cancer diagnosis.
Maost cancers show up as hot spots beciuse
more blood circulates In the tumor aren. Be-
nign tumors are wsually cooler,

As I review today's magic world of crystals,
I think of the ancent Greeks who inventerd
the waorc. They would be even more astounderd
than vou and | are by the dazzling. colorful,
useful array of substances that bear the name,
After all, to the Greeks drystallos meant just
one thing—"clear ce"! THE END

Announcing a new series of technical research reports

INCE ITS FOUNDING i1 | B8E, the National Capn-

graphic Soclely bas made grants in support ol
445 research and exploration pmjects. These have
resulted in hundreds ol
techmical monographs
as well < many: mem-
oralile articles 0 this
mugarine.

wow the Society 1s
creating o new publi-
cation, HAegearch  Re-
prorty; 1O SUTMAriEe
the fAndings of these
idiverse projects and to
cite resulting articles
and  stientific papers.
The summaries will
usually be written in
technical language by
the sclentists who did
the reseurch

The first volume in the new series contalns ab-
stracts of 19 projects authorized by the Society in
163, Typical of the wide range of National Geo-
uraphic Socidty-sponsored resenrch and explora-
i projocts. thes volume alone includes archeology
o bame] aned beneath the sea. astronomy, Australian
micteorites, Arctic exploration. ecology wnd dyvnam.
ics af coral-reef creatures, rudiotracking of grizzly
bears in Wyomng, evidence of echolocation by
small mammals in Madagascar, studies of monkess
in east Africa, of Free-ranging chimpaneees in
Tamzanin, of birds in New Guolnes, and of the Lua
population of Thailand

sulseguent volumes, uniformly bound, will be
vsued periodically, eventually embracing research
projects from 1RO to date

Copres of the first volume, o 28 Fpage cloth-
bownd boak, may be obtained for 55, postape paid,
by writing to Dept. 517, National Gengraphic So-
rlrm. Washinglon, D, €. 20036, Request later hill-
ing il disired
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Scientist meets a Florida

‘]ﬂT TING NOTES on & walerprool pad. oo
oEist . 5. Hartiman hovers above a brows-
mE manatee. or sea cow. Al home in salt or
resh water, the little-known muammails graze
grassy boltoms of estuanes and nvers on
bhoth sides of the tropical Atlantic, surfacing
every few minutes to breathe: Tales of these
strange “'fish™  that their young,
gl ] _ explorers,
contributed to the myth of the mermaid.
Clear, tepid springs feeding Florda's
Crystal River provide an ideal laborator
for Mr. Hartman's observations, the hrst
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“mermaid”

intensive study of manatees i their natura

hahital, He snorkels for hours at a time
AMONE s 111::|!~. 1L ""ﬂ'l of the g -1 o
hehemoths, . A graril 1ru:rr1 the o
tiomnal C'rtul.,ml:l-Fl.-. ‘.m-.,u'l'_-.. he plans Lo tag
maritees with ultrasomc transmitiers. hop-
ng 1o solve the mystery of themr uncharted
seasonal migrations.

Your membership dues add vour personal
patronage to the global mnge of exploration
and research supported by the Society.
Your friends can join too if you nomimaite
them on the form below,

NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

CALENDAR YEAR 1968 MEMBERSHIP DUES INCLUDE
SUASCRIPTION TO THE HNATIONAL GEOGRAPHIC,

fig Lhalbwil eaves aml thrraehosr the wyerld o

L TR T "l\.l. i |II|.i|I it 48 ComPendany i imlermational pudtage aod

-:.|.|L|.I' e iliiferennels, pdeese ety loe L aua Ih 87 6 L giige]radii I||||I:l|-. [ )

LLe acreprabde;: fof all other cnanories, 38 U%, lesds sr sgwivalenr. B0
{ chaty w8 deplgtioied o jaibachipiiof (o magye e

18-MONTH MEMBERIHIF: Arplocenty she preter deusery of ther
SeATIMSAL Lo PSSR APAN o skary with the Julx, 1968, mumedd ot e Janoaery,
EPEE, wiwine, dnk§ & Pedini liscame distn bty dnel et v ik [MEEAn e JaF | M
mestalis froom Jals L P08, chiroceh Decernded, P90 Ll eehisdrion, iwch
nemibeships well e searwabie annualiy on 5 cadepsdic-vesr sy, For L H-
maethy memberalep chevk e [ | and rermer for 175 and 1o paslving aresy,
Y LS Tunals o o vabeng; Eror Camada, 810,00 Canadias Tabedd (31030
L5 seoeemablel: bew all o $1r LN, fudixle oy S lmnd
Pl ap PV prmlsl ]SS geseniid fo,

$6_

LEITie ™

Lafg meembereldp fod U e sl o ogtipmg ancss, B0 U5 Tumls

(T s 11 wlene; for Canada, $216 Canadian tumds (F230 U5 srcemtahde )y four

ifl nrheer comneties, 2% 25 lunds of sguivelent & i
LW

MEMBER _ ST

FITET BSRANE & LW sECVITREs

inELT Lins CLI LR LRI
LTHREET

AT V. ETATI I G

Yl

The Secretary, MNationl Creographie Sockety
Wathtngton, D ( 200 A

I NOMINATE f(of Society membessbup che |
praomn named at left. (Use separate sheet

LR TLIREET Il'J.I. (FEa RN AN N TENGE

(GIFT MEMBERSHIP) | noymunsie amd |:|'|1I--n.
5 for duet uf the person oritves

ot Jefr. Send gilt card stened;

| DESIRE INFORMATION
N ATILRN AL

ciohcerming  ITen-
betship and the a2 FEVGE AFHT

Fill in at lefe)

MY
HAME _ T = -
PFLTASE PEOET 1 eFiN | 1) = e = R
N = o
CITY¥, WFATE. IiF CE0E







In 90% of the world,
it takes 8 farmers
to produce as much

as one American farmer.

Avco’s out to make 1t 10.

It isn't thal AMancans Gre suparmen
Mar that we try harder

A big dilference |s thal the American
{armer haa learnod [0 pul f8rm

equipmen! to work lor him. (There ara

el four and a kalt million farm
traciors in the L. 5. compared 1o less
than one and a quarter miliion in
Russia, lor esample )

Yet Amencan larmers have only
siarted. The trand 1 to even more
advancad aquipment. Like Avco
MNaw ldea Division s Uni-Sysiam

hprvastarsg,

The farm egquipment people who make aircraft engines and design space probes.

With thoze a farmer neads anly anea
powds source to which a number of
different interchangeabld impiamanis
may ba attached lor harvesling com,

soybeans, grain and f

rage crops
Smpla sonlsible, econamical

gt #iciant

What more coldld American larmars
ask far?

Plenly. For & starter, more equipment
for thalir Uni-System power umits

And we'te working on them




Call an airplane
the Duke...
people expect it to be good.

Call an airplane
the BEECHCRAFT DUKE...
people know it is good!

Funny how u name can be a Gip-off 1o the personality of a product, Tuke
the name Duke. It Vinl knew nothing clse excepl the name, You o expect
something special. Big. .'_"_111'|_|I1g Hundsome Tough Fost on its feel. You'd
b righi

Now pul the name Beecheralt in front of Duke. Beecherafl Duke. Now you
Know even more, Now Youhave an airplane thit s big: Strong: Handsome
Tough, Fust on its feet. And you know it must be the finest pline in its
clnss. Built by the leaders in the field of business uviation. Right again.

The new Beecheralt Duke 1s the world's fastest, pressunzed, all-weather
twin in ot cliss, Lowest priced, 286 mph, Over {0 miles nonstop. Takes
up lo six in presserized, silent, wr conditioned comfort

Mow that you know the basics. . ger the rest of the facts from volr Beech:
craft Dealer, or write to Beech Awrgrafll Corporation, 9721 E Central
Wichita, Kansas 67201

@EEE]] craft




HEAD OVER HEELS
FOR MEXICO

|:."|_|I'|.r fanie P :_!l.,lr| o see Mexico PLER
to teal it Fesl admimbion tor Meéxica

werleb-famoiun arehitecture, (s magnafice]
Fncienl runs, uniguely modern oties armd
sitperh museums Feel relaxod with & vislt
trr Assieo’s yneroasiled coael Here walior
Femperatunts ane Ji'|.'-.'.'_-='. i thaee Tl of-
fering a haven for boating enthusiast
fisharmen, surfers, skin divers anegl sun-
worshippers, Fesl all the excilement of
Ml e ates — froim the smart suppaer clubs of
Mewicp City and Guadatajara o the
seasice splenddr of Acapuleo And Th
vear, Tesl 1
the host couniny far the summer O ym
pic Liemes. Peck your plezsure, Then
povity wk, Beil besfore you artive, pleas

e specidl thell aof betng o L

b prepared —to fall kead over heels
for Mexicn. That's the most wondecful

femfing of all i
| |
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Some people think of the twenties as the
golden age of motorng, They have a pont,

We drove on wiggly rosds instead of turn-
pikes, Fifty miles an hour was heady stuff. Cars
were reasonably relable but still shightly ad-
venturous. And there weren't many of them.
Who cared if they smoked a bit? The blue va-
pors Hoated up to the blue sky and disappeared.
L seemed to,

By the fitties, things weére different. There
were twice as many cars. And a new word had
entered our vocabulary. Smog. The car’s con-
tribution to this phenomenon had become a

By 1978, cars will be less of a smog

nroblem to be taken very seniously. Rightly so.

By 1978, there will be s1x times as many
cars on American roads as there were in the
late twenties. Will the exhaust problem be six
times worse? The answer from Jersey's atfiliate,
Essn Kesearch. 15 a resounding no. Here are a
few incontrovertible facts

Air pollution from cars reached its zenith
lnst year. We have now passed the turning point
Despite the car population explosion, todal ex-
haust emussions will go down this vear—further
down in 1968 —and further and further down
in all successive vears,




problem than they were 1n 1928 T

--.

By the @hrly ewehities, the anburmed grasd OLheT systems that w 1] actually change I'Jl'h..

lne exuded by each car will be less than h J||..-.- tants into nonpolutants .

ounce a day. Littl® more than you need to fill Ten vears from now, we iy well™ s Y
a cigaretie ighter look back on the 1960°% as the
Credit for this encouraging news must go not-sg-golden age of sinoe

equally to oil industry scie ul'%H ALtomotive e
pineers and mtelhigent lawmakers. But Jerses Standard (il C.ﬂﬂ] iuy ‘>\
can justly claim a major I-.J||.. {NE\QT JE]"‘-‘.-E_?

Es30 hezearch scientists have worked

with car experts to design {uels and lubri

cants that help cut unburned gasoline vapors .

and carbon monoxide to a minimum. \ N
‘They have built a simple device that can

regiice evaporation rom your gast tank dnc cGar ~

buretor by 95 per cent.

And they are now studving catalysts and
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More and more

people-pleasing 737s
are bringing

big-jet comfort

to more and more
cities and towns.

Now you can enjoy

the roominess

of the biggest jets

on the shortest routes—
for the first time

in a short-range jet.

Fly the new 737
first chance you get.
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II-IIL":iII-I

Theza dirlines have ordeeed 7378 Aloha Avia

a, Molaysi-singnpors, NAL-New Zegland, Nordair, PEA
vaar-Erazil, Wesiern, Wion Consnhidatsd
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we're watching
your weight.

A good breaklasl IS an essential
part ol any weight control
program. Scale down and get
back into things, with the
Kellooo's Special K Breakiast.
Only 240 calories, 99% lat-iree.
Delicious.

0 1908 by alligy Compang




You really don't have to go all the wav to the
beach to get mice, sunny pictures,

You cun get thase close to home.

Which 15 a good reason to keep Kodak film
around the housde, Because that's the film every-
thing comes out best on. Everywhere.

‘Remember the“Day...in“Fictures
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Get Going!

168 escapd routes 1o the Carbbean and
Qouth Amerlcs, You can leavs any Wednead Ay,
Friday ot Salurday rom Mew York, and charga
i all gn our new "Charge-A-Cruisa' Plan
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recreations] and cultura
activities, and & lifetime lease FREDERICKA MANOR

lika Mystic Seaport,
Mathan Hale and Mark

il 11 alit
gy a modern agartment oe e visis, Cp
cottage are all provided KINGSLEY MANGR
Twain homaes, Yale,
Shakespeare Festival,

thraugh fees that can newer o oo, il
be increased once you FOHAL NAN|
Litchfieid hills. 32-page
full coler brochure

LECHITEe & resident ;::ﬁ'"" Uadu
shows Connecticut’s
vacation variety,
Accommodations guide
gives prices.
Mail coupon Row.

This unigue and effective WESLEY FALME
-_|F,E ¥l "".|| todny's Cxn Diega, Calif
inflationary rr-=-r;1 5 secured
by nearly 540,000,000 in
assets carafully built up dver
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Experienco
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year 'round locations
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Androscoggin—

the river they rescued
from drowning

New Hampshire's Thirtean Mila Woods s
wila, Deauliful river country famous Tor
saimon, lroul, canoe trips, hunling and
soenic driving, But [t camsa clesa to drown-
i in ane vast puddla. A hydroaiecitic dam
wad plgnned for the Androscoggin Rives
Upponanis were few

Govarnment Engineers wera ready o do
tree job, IF the idoda won approval. Then a
Mational Wildlife Federation’s alfiliate = The
Foderated Sporisman’'a Club4 of Mew Hamp-
shire—apoke, They had objections, a Tady
secratary named Hactasl Terrmill o veles
rhem, and otier clubs in agreemenl. Thay
warnad lhat the swit, clear walers would
i sluggish, troul and salrmon would dis
ol Band game-hilled forest land would bae
g mudllats: Still, few ligtanad

ouddaniy, In 1956, those who loved their
reel found they had acarcely any time leit
But they mude seconds count. Paul Balin
gqer, ol the Sociaty for the Protection of New
Hamipeshire Forests, organized a local com-
mitiee. They gol halp from the Auduban
Society, Sociely of American Forestors
Leagun ol Warmen Volam NSwipapar aditor
Brud Warren, Tom Christensen’'s radio sta
tion, Teporter Linnea Staples, and many
nthers. They spread the facts all over Now
Fampsire, winning suppert fram the paper
and Band nhordindg comsanies that own much
cf The propery

Then the ulility company entéred the pio-
lure From a sludy of itz own, i doclarad the
dam uneconamical and detrimental 10 nat
Ural resgurfes. So Govermnoar King asked tha
nonsaryalionisis. under Bofingoar's leader-
ahip, 10 plan far the valley's permanent pro-
ection. The river was sale
— _ Sinclar believes that everyons has a slako
;"*?-' fan : ey Al el T pERErvIing our natural emwviranmantl We
- -Iiﬂ,_}f:q il ' i - _ pubthah these rug stories of private citizens

Such-as those near the Androscoggin

vallay—in tna hope that atfher Americans in
trEir awrn communifies will be insplred to
action. viell New Hampshire - you'll enjoy
whal the peopls there saved lor you, Let us
neip you plan the trip .. or any pleasure irlp
in the USA Wiite Sinclzir Tour Bursau, BOO

Fitth Avinue, New York, N Y. 10020, Dept. G.

carici v\ Stmedour

o
i a

Anather in Sinclair's American Conservation Series
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Biue lakes and golden sands. White surf, fishing for pink salmon, black bass and rainbow trout
Parades with flashing tartans and scarlet-coated " Mounties.” Golf greens and labster reds
Blueberry pie. E.".’.-r.*'-.r-;.mrf ':'r.rs_!.".-f in misty green valleys, Flaming sunsets and ail the

colours of fall. Try "Biuenose” land. The colourful country of Canada.

Our second summer shows its colours

NOVA SCOTIA TRAVEL BUREAU:
P.O. Box 130 Halilan, Nowa SSofdia, Cafiads

informetion affroes o
NEW YORK: 30 Wast Sdth Streef, New Tock, &Y. D015
Tal: F13-58] MG
BOSTON: 6! Soyvlsinn Skreed, Bostun, Mars 02118
Tal: &l F- 3671411
MONTREAL: PO Bor 1300 Sialion “B", Mantreal Que,
Tal' SI4-R7R-81L8

TORONTO: L1 [plinton Avenus Ex31, Toronis 17, ORL,
Tel #LE-457- 1465

SCOTIA

Canada's o
Aukdrens
Ocean
S141= a"-'-'F' Loida

Playground




CHECKER MARATHON
BUILT TO
LAST!

The Checker Marathon s & tough, rugged, su-
preémely comfortable family passenger car. Moar
ownara plan to keep their Chackers five yvaars or
langer Marathona are built 1o outizst most othai
cikrs. Only Checkers offer higher door opanings.
super-tafe double channel frames. 8-pessonger
intaricre, no yaarly style changes and taxicab

poonamy. V-8 engines and a full range of powaer
s available, Write Tor colar brochure.

Checkar Motors Corporation "
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the four corners

wWhen vour INA W Fed T
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friends? Just turn to the third page of this issue and use the form

\ thoughtful gift indeed . . . one that vour friends will d e die
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WHAT IN THE WORLD
INSPIRES SARAH?

It takes inspiration to
create Saran Coventryv's
unusuil jewelny.

sometimes we Bnd it in the lore and
legend of a land. India’s legendary
tribute to love—the Taj Mahal -
inspired the odental splendor reflected
e e in Saraly's "Light of the East” brooch.

F -+ T s il I
i Y T | Someélimes anation's

traditions sugeest an
idea, In Spain. colorful
pageiantry is a tradition.
Striking adormment is
anuther, as symbaolized
here in Sarah’s distinctive
“Senorita” earrings,

The Earth itsolf often models
for Sarah. The Austrian Alps provide
the thought, an appropriate selting,
and the sparkling crystals
for this “Mountain Flower™ pin,
Beauty it where you find it, And Sarah
searches the world o brinig you
the most beautiful fashion jewelry.
Yo serour lntest collection,
write: Sarah Coventry, Inc. MNewark 90,
MNoew York State 14513

Gk Gt

FlkE FAEHIOMN JEWELNT

Showm omly at our Home Jiapelry Shows

=18 Sarah Coventry, e,
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