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Perclisil ain the continenta] divide at 18,200 [eet tn the Peruvian Aniles, wriler-
nhotographer Loren MeIntvre climaxes a vear-long survey of the Amazon. 1o
pinpoint scientifically the river’s most distant source, he has tesmed with an Inter
Amierican Gendetie Survey expedition suppored by the Mationpl Gieogrophi
vriety, Here, &t the farthest podnt in s guest, meltwater Trom thie snow ol hre

r|'|'! L k= I-|l W 1 5 '.|||:- |.||.|_- b ELNrt ||:l:' imurson on its maiesHic coiire
Rancitie the Rivir Sea’s six-nation system of tribatacies, Molntyvre recorded the
s iftly chaneine foce of the entire Amucon region, His report begins below. Lom
pleting a porirait of the great nver and the continent whose heart it threads, Uiy
s also brines o members a/richly detailedd, double - sided map of South Amenci

“IE M“ﬂm“, untamed titan

of the worlds nivens, flows nich in mysteny and legend
acnoss 4000 miles of South Amenica.



Gountless tnibutanies
of many colons

and unfamiliar names
swell the River Sea

0N its way
to the Atlantic.
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Born in the cloud-piencing Andes, the rivens westenn
bastions of wilderness. Despite foun centuries of exploration




headwatens plummet and churn thnough one of eartns last
huge tracts of primeval beauty remain unknown.




Braiding a vendant floodplain
the niven canves a maze of
meandening channels, constantly
changing and often unchanted.






Whene watenrs menge.
the silt of Andean
highlands dapples and
noils into a slow-moving
flood of coffee brown.







Uases of civilization, cities and towns
the worlds largest nain forest. Yet the Amazon
Dy nature, its vastness dwanfing




pulse with light just beyond the shadows of
nemains a region dominated
the most ambitious wonks of man.




IMAZ[I" OR SHEER IMMENSITY, the Ama
on 15 incomparable. s volume ex-

ceeds the combined flow of the next
DOWET needs
PHOTOGRAPHS BY dreds of leeder streams, some larger than

cleht largest rivers on earth. Rivaling
the Nile in lenpth, it is =ixty times sreater
in discharge ol the mouth, At moaximom
Houcl, 1t 'pouss eieht trillion gallons into the
ocean every dave—onough to furmsh two
R- ﬂ
Iv r =eeking n name o evoke the ocernic
sipe of the Amazon's vast complex of
the Mississippi, Curiousdy, the tributar
LOREN McINTYRE nvers, with few exceptions, run brown

nundred imes the municipal water re
guirements of the United Stiates, oF twents
wilerwavs, Portuguese explorers called it
) Kio Muar, The River Ses

Wherens the Nile has po tribhutares for
= fihal 1,450 mules; the Amaxon gatheérs

times its totnl industrial, Fermine,. and
ARTICLE AND witers alone iis whole length from hun

Market-bound Colombians Bght Devils Caturact on the Vaupés, a Rio Negro tributary, Attaned




from the west, black from the north, and bige
frottr the south, Thes
stream milk choeolpte in hue, vet purer chemi
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cilly than most tap walerin the United Stntes
Almost 14,000 miles of Amazon waterwnys
and severnl mithon miles o
SWiEmps - andd
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penetrable by canoe, " I's a margnon—ai mze

that onlv God could higure out!™ Francisco
de Orellana s supposed to hove complisimed
I'hie one-eved conguistancdor became Cthe Ama
ron's irst explorer when he crossed the con-
linent downriver in 1544

Far a while Marindn was the river's pre
But Friar Carvajal, Orellana's
rhromicler and first bul ol least of the rver s
tellers of tales. origmated the name that en
durecd when he reported attacks by women
warriors like the Amazons of Greek myth

Today Marafion denotes o
Peruvian tributary laden with the Andean

Foredd nae

midrnibcent

st that etves dll the brown-wiler rivers Lhelr
muddy calor Callecting runotl {rom a spe
Lacilar array of snow peaks, the broad Mara
non norrows to 100 feetl o sjueeze out of the
\ncles through a gap called Pongo de Man
seriche—Cateswray of Fear, It #pills onto the
Aatlands ant then snakes eastward o the
River. Where the two
cleanly but tangling like embattled boa con
stnclors—ibe two-mie-wide muin  sSiream
takes the name Amaeon for its hnad 2401
miles to the Atlpnti

From thit confluence last vear | traced the
farthermost
covered. It Jies ap the Ueavall’s chiel head-
waler, the Rio Apummaoc, and beyoncg—:3, 001
miles from the River Sen's mouth, (See map,
andd the supplement map South
Americn, distributed with this 351

Previous expeditions to Amazon sources
soponer aor lnler went astray by (urnimg Wil Ak

fareer tlork of the oiver instedid of pursenng the

Licavals e T — T

arirce of the Amozon vet dis
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vis Wi eiver s moods, this Familv ekos oul an esistence on o farm beside the ssalt watercourse.







longest branch. In my quest [ would disre-
ward relative volume, which varies with the
seasons. National Geographic cartographer
Russell Fritz gnd 1 had located the mast re-
mote  rivualets, with the help of excellent
Peruvian Government muaps prepared from
aeriial photographs and grownd daty gathered
v the Inter Amenican Geodetic Survey,

In Pery the 1AGE was organizing an expe-
dition to the Amazon soudrce region in the
sourthern highlands, | ined the party as
Natlonal Geographic Society representative;
the trip would be a rare chance to explore
where no man had set oo

Victor Tupa. who directs 1AGS field parties
in pinpainting locations and venfving place-
names, authned the expedition’s plans: “We
will drive 1o Calloma, 85 miles north of
Aregquipa: About 20 miles south of the town
livs & <emioirculne rampart of the continentul
cliviele. All that trickles from the inner rim
joins 1o form the Apurimac.”

“Nicuor, 1 hope vou'll climb with me to the
ongn of the most distant stream,” [ urged

“With myv walstline? Whoa, thal's over
17,000 feet, well above the eall of duty,”

But Victor did reach the source, ot the end
of u rope led by Richard Bradshaw. with me
safelv i the middle

My friend Richard, a Hritish metallurghst,
v also a <killed mountsineer, On the long
hike from Cailloma to the couthern end of the
plitean. Richard ard Victor back packed tent,
oV, I0E AXEes, CrOmpons, ropes, pots, and
food, while my shoulders sagzed under mere
Cimeras, compasses, and altimeters

Thin Afr Adds to Climbers” Toidl

We cumped an b sprangy medcdow where
fivie brooks converge to form the it Llo.
queti River, farthest tnbutary of the Apuri-
muc. Next day we climbed o the crumbling
credt of the conlinent, where atmospheri
pressure measires only half that of sea level.
During comeng months deepy snow would
cover these heights, but now, at the end of the
ddry season, some were forested with wind-
carved sparts of e, other ridees were bare

Aerlal photoisraphs taken 17 vears earlier
showed numerods glaciers hete. Almaost all

haed evaporated. At one point 1 was wonder-
ing whether so barren and lofty 8 moonzcspe
existed anvwhere else on eurth, when sud-
denly o herd of vicanas tled before us over
the divide, kicking up dust where a glacier
b Indn a few yvears ago,

On October 15, 1971, we reached an fee-
edged ridee above Carhunsanta, longest of
the five headwatetr brooks. The Indians call
that 15, 200-Toat summit Choguecorao. There
Victor staked a Peruvian flag and the 1acs
plague ipage 4435 1 planted miniature Na-
tional Geographic Sociely and United States
Angs, Richard hoted o tiny Union Jack

A thousand feot below the ridge we ssghited
a lake, its crust of we thawed by the midday
sun. We clambered down to quench our thirst
with its transparcent meltwaters. Here at
17,220 feet was the farthest source of the
mighty Amaron—more 4 pond than a luke,
just a handred feel ncross

Victor named the little lake after me. more
or less in fun, knowing it may not alwavs be
the mast distant water of the River Sea I
cotkd disappuenr in o single season The Andes
are new mountuins, they sl huuli.lr nnd
break, and cataclysmic lendshides often shat-
ter the stillness of the peaks

Tunnels Will Diver Water to Desert

Man's brusque hand also alters the land,
Belore Columbus, the Incas diverted rivers
o irrigate Andenn terraces. By 1085 a' mas-
sivie dlim o will stlenee the vorce of the "Cireat
Speaker”—the Inca meaning of Apurimac—
A the defile froan the Cailloma highlands
where it lorrent begins to cul 4 canyvon
townrd the jungle. Tunnels will tap the head-
waters and semnd a flow 43 miles under An-
dean crests o provide elecinicity and o
irrlgate nearly 150,000 acres of Peru’s rainless
coatst. 1 all the upper Apurimeac should thus
b dliverted, the gquest for the source of the
Ampron might have to begin all over aeain

But not long after our expedition, Aving
with Peruvian Air Foree Maj. Mario Sanchez
Moreno, | verified that Lagana Melntyvre was
still there We were spending a week on nerial
photoreaphy of the Apurimpe.

(Continged on page 464d)

Midway betwoeen two cultures, a Machiouengn tnibesman somberly oxamines insect dam-
e o ks corm erop Permanet farmes were arged by misslonaries s the fizst stép in the transd-
tion of these Peruviann Indians from wandering hunters and gathecers to setthed tillers of 1he
sobl Less fortunate Amaron aborigites have faled 1o survive change and aggression; in Brasil
alope, mork than & third of 230 koown jungle trilbes have become extingt in this century,

Amarong—"{The Riven Sen

450
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The Amazon af Dbidoc— 1 i3 miles wide and 200 foet deap —
handles ten times the Mi i3 vulume af Vickaburg, where
that riveris a third of 2 mide mﬂm'mmm

Sowcr of Ampme
7220 A abuwr wed fewd

suroe of Mg
P 4aF e abowe wea feval

| [ 4} | Rampaging down Andesn mountaimider, Amaron waters deop
'l p ®F an pwerage of 373 fﬂt every mile n the frest 600 miles, then
. | | MATO gROTSO" yal ;é': ., cnly threw inches a mifs pn the remaming journey to the s
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Mter restahting (he AmaFon & source, wi
kimmed far down mto the awesome Apur
mac gorme, aver o mile deep, where nio vesse|
could saorvive the river's turbulence. I won
rlered whether we might see remaims of 1hi
ey =uspension Bridee that had spannedd L
| i Jirgs fi ceflures. We |F|i ol | Ll
wlien we lnnded nene a swilt mountain strean
gnst of the Apurnmaoc, we discovered 5 bhridee
Lt cannol [l down. Machisuenea Indians
nar bent tall cpplings from opposte Banks
ripeel  Lhi Lrerlonges hove th LOrTesnt, nn
woven a'fiber footnpath over the trunks Ry
cently un 80-toot bndge there hod broken o
the mcldle wnd fullen up!

13- the clearing ol the Machisuenga village
rhildren came runmne as we climbed out of
our plane (preceding pages), We hnd to keep
our hands free so that ten bhovs aned eirls conld
AR '||"|1I~u Vies 4?ir~‘llu1.|!ri} IO LRCH O U
one toa nneger, toescort us to the choel s house
I he pomitive Machiruengis have no proped
ATTes, ol even secrel aftes, so0 - we lent edcl

mngster a Spanish name, like Maria anid

Kodolin, In itz 2olation. this village has <0

jar escaped e complexilies of onrushing

civthiztmn that beset most mnele iribes
Mountain Indians Strugele in the Jungle

Althoueh the Incas and their descencants
ihhorred the jungle, overpopulation 15 crow
ng Amndean Induns off their rocky foghlancd
farme nto the Grown-wiler - villeves. St
clad in thick woolens and hindered by am
nolel farmiimny [ractic !||u} I ety far jul
Flegl hillsides with more sophisticated part
Indien settlers from downriver (pace 466

Hecanse the upper river codarses are steep
il Hanked by the tnckest of the Amazon
rain forests, most migration into the brown
waler wvillevs follows “peneteation rowels,”
dich open new lands. The hrst and now
ereatest of these 1+ Peru » M-triile T rans
vndenn Hizhway Trom Lama o Pocallps on

F
-

Lhe navizable Ucavali |
L hirst traveledd it o 19457, shartiv atter it
pened. The trip took 11 doys My prewar

Packard bovled over the 16, 0001000 stmmil

pitled pertlously down the eastern escarp
pents, and mired in pungle ruts. Then, after

| mitles of pushing and shithering, the cur
EITHer 2 ren the muck into the cratered

treet=s of Pucallon, a thidch-roof lumber o
tradcding town, Pammted] shipabo Indians, suver
IrGamenis Mercineg Lhedr lower 1Ji5 a0l [Mols

and monkKevs on street corners

l.l'lllll"lll-.ll ':'I ._I.I||.|”|I|I.II f llll' .IIIII.I II I."I



] staved at the jungle base of the Summer
Institute of Linguistics, six miles outside Pu-
callpa, overlooking hook-shaped Lake Yari-
nacochn The institute, then a stmall mission-
ary group dedicated to translating the Scrip-
tures into Indian toneues, shared the lake with
Shipibo hsherfolk, friendly porpoises, and Joe
Hocking, an old-time nussionary settler. Joe
harvested the lake for what he called “pure
protein,” to rodse ginnt grapefrut and chick-
ens: the meat and bones of caimans—which

look like alligators—oooked, chopped up, and
raked over a seven-foot skillet until dry.

In 1953, with both a better car and an im-
proved highway, 1 again drove from Lima to
Pucullpa—this time in only sixdays. | stopped
at the villuge of Aguaytia on the river of the
same name to look for a voung Cashivo chief-
taifi who had been bitten by a deadly fer-de-
lance and cured &t a chinic in Lima We had
become friends while he was being treated for
the snakebite, and he asked that 1 someday
photograph his family.

I found the chief camped on a sandbar
with his two teen-age wives, and I snapped
the family pictures. But he wanted copies
mailed to him! How? Emptving his basket of
manioe bread, armadillo ropsted in its shell,
and a Dick Tracy comife hook, the chiel ook
out a cellophane-wrapped package. 1 still
treasure the calling card he-handed me:

Washmgton Bolivar
Jets de la Triki Se foe Caalions

.lg_ln:rl.lu. - Via € hamlilln

By 1969 the Trans-Andean Highway was
mostly paved, but not Pucallpa’s streets. With
60,000 inhabitants, the city had little running
water except the afternoon raine The Ucavali
had left town for a new channel o mile mway.
The caimans had vanizshed from Lake Yari-
nacocha, and the porpoises were leaving,
seeking surcease from swarms of peka-pekas:
improvised outboards with lawn-mower Lype
motors on dugouts The linguists now worked
i 36 Peruvian villages and had more than
2 500 missionaries in 23 countries

In 1971 I found linguist Jeanne Grover
warking with civilized Agunrunas near the
Peru-Ecnador border. T told her T planned (o
visit “my" Agunrunas—s: group at Chiriaco
on the upper Maranon. Fifteen vears back,
these onelime headshrinkers bhad stripped,
painted, and' initinted me, then sent me to
hunt with blowgun and duarts. Jeanne at that

Amazon—The River Sen

time¢ had hved among them for three years

“Don’t go,'" she now warned me. “You'll be
disappointed. A penetration road cut through
the area and o wave of settlers swept up your
friends, who then put on pants, cut their hair,
and melted into the scene. Sad—1 had hoped
they wouldn't abandon thelr culture. But they
adjusted quickly. Why, my Aguarunas here
are letting their hair grow long again, 1o
wet with ™"

Later 1 stopped by Agaavtia and found no
one who réemembered Washington Bolivar

RBiver Navy Makes Life Brighter

1 journeyed on, 600 miles down the Ucavali
to lquitos. Situated just below the point
where the Ucavali and Marmnon join to be-
come the Amaron, Iguitos was, a century
ago, & garrison village, Today it i= a metrop-
olis of 76,000 inhabitants Ocean liners
steam 2,300 miles up the Amazon to dock
regularly at Peru's “Atlantic seaport™

| staved there at the Ane new guarters of
Adm. Guillermo Faura, commandant of Peru’s
river gunboat fleet Admiral Faura and 1 had
been shipmates in the late 1940°s, when 1
served on detachment Irom the U. 5. Navy as
Funnery advisor to the Peruvian Navy

The amiable admiral recalled how Pern's
Pacific Fleet personnel used to dread Iguitos.
“(Hheers in disfavor were banished to the
river fleet to scratch their chigeer bites and
broil in the heat. Then, thanks to that sur-
plus LST vour navy sold us in 1951, Iquitos
began to pave her streets"”

Lack of rock in the upper Amazon region
long hindered lquitos’s growth. The LST
loaded 2,800 tons of gravel in Callao, on the
Pacific, and zailed throogh the Panama Canal
and up the Amazon o Iguitos—a 7,000-male
vovage between cities 6530 miles apart

“Many Iguitos families still treasure keep-
sake stones pilfered from the shipment before
paving began, That trip from one side of Peru
to the other mitiated our navy’s civic-action
policies,” the admira] said “Now 80 percent
of our river Aeet operations aim at civic bet-
terment. Warships deliver construction equip-
ment and-school supphes. We converted the
punbaat Napo to 4 bospital ship. We even fix
civilian radios and generators.”

The cityv exploded with excitement while 1
was there, Last November 16, Peruvian drill-
ers struck oll on their ficst tey, west of lguitos:
City fathers declared a two-day holiday. Pa-
rades flled the streets; a8 gunboat fired a

4635
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liming the shore

Just betlow Iguitos, the Ko Nopo joins the
Amazon, bringng the waters ol Ecusdor's
Curiray as 'well, The Curmaray's forests con
ceal  hundredx of ferce Aucn Indliins, whao
exnll the w1 of slaving with spears, There, in
|0, | reached the outpost of Miss Rachel
=iint, nn almaost egendary hinguist mission
ary who was then alone in Auca territory. My
stilwart, tough-minded, friend looked alders
thun her 535 vears; she was dead tired from
combating o polki epidemi

“Don’l make any abrupt moves, Kachel
warned. “ Remember vou're an alien presonce
among these fmightened people They react
violently when disturbed. The polio eps-
demic has upset o group of forest Aucos who
st arrived. They blame the witch doctor Tor
the deaths from the disease and spenred (wo
members of his family to death.”

Rachel appointed two Auca ex-warnors 4as
my bodveunrds “kimo and Dvowit were 1w
of the Indians who killed my brother and
fonur gther Americans, But thev're Chnstians
now. Auca gustom demands vou visit gvers
nut in the village. hamo will go inside with
vouw and Dyvawl will watch outsiele ™

Missionaries Die Rather Than Kill

In 19536 Rachel’s brother, pulor Nate Saint,
ard his fellow missionarwes landed on a beach
In Augd country, expecting a peiaceful re-
ception after months of cautbous apprrch
el nir-droppine of gifte But five Aucas at-
tnched. Though Mate and the others swere
armed, they just Kept firing into the air. T he
Aucas speared Them one wfter another. Then
thiey bishedd in the “wood bee," a= thevy callid
Nate's little vellow airplane

Kachel and the widow of one of the mis

sionaries héonn converting Aucns 1o Chris-
tamty. Later, workmg  alone, Rachel won
over many muore, including the Killers, partiy

becayse of the example ol nonviolence s¢t by
the ve Americans who thied on the Curaray
beach. Then the 19649 polio epidemic tuok 16
livies aned freghtened 28 of Kachel's hard-won
friends back into the fores

Palio s rare along the Amazon, but measles
nas wiped oul entire tnbes, and moadana is
widespread, Though leprosy 8 dreaded,
thousands of afflicted people circulate [reels
Hr pverine commanities, but seriously afffreted
patients prefer 1o Uve n iu'||run.|rlll|1|.-

| vouldn’t find a boatman willing to Jand

Amazin—The Rivier Sea

Bolivian pioneers carve a  homesteod
olongade mirw Hlighway | onear the Moo
Rivier dfacing pagel Thelr governmend
eager o devalap |.|.||It|.'|':|I-||l'.J|.1|I.'|:: low lianls
offers frice londd taoy Chose who wall work it In
Bl o spreading network of highwiavs hias
attracted severnal million settlers to the Ama

Fon regon n the past docarde

Bowdman, spare that tree! A construction
syperyvisr s admiration for this  ESO-foidl
mpat fre b resulted in this briel but scenic split

i Hodivia's Highway

it






Fatal bheauty  doom 5l il Wiclding buge sweeps, vl

ek are . Vlana raft hiana awn Lhe Ucavall River
ippier et By soan hold ol nhove L
bt e | ik er] il T i Il:: i
i nil mare o i pland (left) The ball
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Reviewing anti-puerrilla tactics, a =pwe-
et foree of HBolivian rangers  conducts
manouvers near the Broetlinn {rontier. Th
umt capiured revolubionary Che Ciuwevarnan

a G Batile with tnsnirgen s

Workmen L:liir spuvenirs trom o et pasl
i black gnld ot Perg’s b=l mwioe ol strks
m the funglhe. A two-tloy eelehration marker)
bl Msovembr 1971 discovery, Peruvijn
hope [or Lhe =pme coonomic L that neseh

oring Calombibl and Ecuador are deriving

it recetilly olseoveread |j|_:-_'!|.,' if | .'I_'II..-

Fermoini— T he River Sea

me at San Pablo de Loretn, on the Amaron
L by |||II‘||I- Bt one ||.,|.'. | IIE'I_I'II,'l.l |_I1|_||_' il'
n hydroplane with Father Guy Gervals, who
thes rescue missions foran orgamzation called
“Wings of Hope " He dropped me at San Pab
lo along with medical supplies for six French-

spetkine Chnadian nuns who help run the
leprosarium for Peru's Ministry of Health

e afflicwed colonsts—af severnl races
were literate. excellent hosts, and remarkalils
resolute. Professtonal bounter Carlos Vialder
ramia Lopee didnt et IFDETE=51IYE WSS Gl
ngers and feet deter him from pursulng his
es work Many an evening he <trapped
tennis shoes o s stumps, enpped a Hashe-
hight 1y his teeth, wired a shotman to his
shoudder, and went mbo the jungle alone. He
often hagwed a wilil bdu

Saturdoy night ot the town hall 1 <pt ol
a1 dance with =ster Annonciade, who, hike
tll the nuns there, wore ordinary dress. A
Lepdy Ciilled]l Los Sulricdos wils singinge

.|r.* -lu.’". Wi i |‘J'.|| i

Wonld grant (hal we in here
Have hearts and ore auxar
Cf love and really care.

“Therr physwcal discomfort s bearalile,
el il rejection 5 mbnitely more pamful
said Sicter Annonciade. “Thiat's why we're al
the party. | never learned how to dance back
home 10 Msew Brunswick, Hut I'm learmine

'he sisters lent me a fast speedboat 1o

reach Letivia, Colombia-—my next stop down
the Amaron, where CUnlombin, Branl, and
Peru come together. Over the yvears, some of
my best moments on the river have been ma
seven visits with Leticia’s lesulime citizen,
Mike Tsalickis

Like beean collectine wildhfe 30 vears aro
i Fhaoridn. He was then an Bagle Scolit wiath
1013 meril hadees Now he enllect= and fajses
uding mas
mosets and monkevs shipped to the United
ATia-prevention
studies. Mike 1+ also Famed for wrestline ina-

siminls for eon< o research, e

=lates {or hepatites- and ma

condns and cuidine <afaris
When 1 oarfived, Mike pgked, *How's Chi
Chi domng in Virgimao?™ Cht Chi sl

(LLEL nin IMHINKEY hiee Eave me three VELATS JLEN

e Wil oa-
Lasing  her mngle winvs” | answernsd
*With nothing to fear, she sleeps like a child,

lolls in her hiot bath, then watches TV all day,

Far et alwmilt Mike wod Chil O e [laE |
| LK 'I|| I ILLIEE Il|I.. LLFE] i -.II |-I| lIII 1% In i
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INEISLINE on oolor, 00 hess =0e coos gt hier [
vortes, espectally B MoXahon, and scream
1L badd guvs and cab-tood aods She laughs at
it dables, andd of eoirse <he hotes to oo Lo Beed !

Monkeve are the most visible animals nf
the tungle and a chiet source of foodd Tor mes
pilers, Inciuding the aborzines T here are no
el animal herds, a= in Africa, and no ham
Preasls (0he Lapar, welehiunge up to 500 pounds
s the largesl), Nane prev. ol min

Farly explorers died of starvation for lnck
il gume, vet much of the Kiver Sea s popualis
ton lives by hunbing. and trapping aonimials
lor mres or food Despite new conseryvabiog
aws, millions of animals are taken vearl
(AR II.ll-IEIu s ol |i|l|||'--l:|-'_- OF jAlrgars andl

i '.':'lr'. vitlued lor thierr pell
Forest Tribes Fade Toto Histors

-I |'r||""|| il |||_""'||II'| L o !:'.".I"'.I Fa Hiom
peenturny ago the pioneer Amazon natuiilist
Henry Walter Bates reported that riverfolk
Eipthered at least 48 million pres o vear. Only
Fws fleclivs o 1he switers swirment swith &6

MEnY ciamans that m one veur neariy fve

mullion  hides werd expoarted from Braetl's
Stale of Amaronas alone Now government
controls seek to restmict the slogehter 1
tme by 196% overhunting hicd reduced the
take tor all Brazil to a mere 300,000

But of all wunegle Life the species most ¢n-
chaneered Dy oman = man mmsells the foresd
Indian, His numbers were never greal, twin
millon, perbaps, when the Europeans o

rivied, Todeav o few thousand survive., while

most of mankind muolt |r"||'- Even in Hrazil

Leprosy enpples the hands but not th

_ where movernment and private agencies
startl of  Manuel Bodoeoer. librarion  at

: Ltempt Lo peotect the Tndians, outside influy-
II. Il o 11 0 i | | || il || !I lan L ERT T i ol S -
. : ences have been catastrophic. OF 230 tribes
II.I 1 s il II 150 T 1L! k ||| I!::_ ”E'. T :|| 1 By
TiiiTat" Research has dispelled the myth Known in 19040, 87 have become éxtinct, andd
that  lEtsPisat (e h crart marl il e anly Ab can il be clussified oo =0 [t
hravight eepoal of laws reqguirineg  he oumran- Until Jobhn B, Dunlop invented a practica
bine F pallents. Many, however, choose ta rubtbher tire, tribes hadden in the tleep mngl
ve in leprosariums ke San Pabls in the escaped the fate of other Indians But with
mmefeany of lellow suferes mounting demand for rubber, thousands

were capfured and put to work at e il

tor tap the senltered trees of the virein junele

since Indians seldom adiust 1o forced labor

Hy 1910 the price of a poiete] af rulibes
Feached 52 8% Increased demands {or serii
cherrds, rubber gatherers, brooght workers
PO niors

LT '||-||. Inbies were Turthwrs I|I'I||'Ii|:l'l| 113

ea=l Bracnl deep into Indinn terr

cuerrilla warfare with these outsiders, as wi
1= by (el World disenges

L Varonal Ciecerapfine, Cletober, 19



Genocidal pressures eased when the rabber
hoom collupsed 60 veurs ago, Cheaper rubber
from Malavan plantations plunged the Ama-
zon's wild-rubber trade into & depression
from which it never recoversd In 1932 the
price bottomed at 25 cents o pound. Todoy
the figure = about 18 cenls

The main artery of the boom was the
Mudeira, biggest of the brown-water tribu-
taries, which mses in Bolivia and sull traffics
in rubber from there. Its headwaters flow
from 21,000-foot peaks bordering Lake
Titicaca, from mining tnnels in the un
town of Colguir, and from culverts under La
Paz, capital of Bolivia, to join the Amazan
helow Manuus in Brazil (map, page 461).

Ronds from the highlinds now couple with
lowland rivers to provide landlocked Bolivia
with an Amazop outlet Nenr Bolivia's north-
ern tip, where the Madre de Dhos, Beni, and
Mamaore join to form the Madeiria, black rock
autcroppings create impassable rapirds. At the
portages, rubber barone once et up head-
quarters of their private empires.

For two million British pounds and a
pledge to build a railroad arpund the rapids,
Holivis in 1903 ceded 37, 700,000 acres of dis-
puted rubber-rich jungle to Brazil. From 1907
to 1012 American contractors used 21,717
workers from 42 countries to construct the
“devil's railroad”; approximately one worker
i day succumbed to Indian attacks, beriber,
malaria, vellow fever, or multilingual brawls.

The first 227-mile run “from nowhere 1o
nowhere” was made in 1912, The railrood
never 2ot out of the red, since 13 inhugura-
tion coincided with the collapse of rubber
prices. Now an all-weather highway carries
nearty all the freight

(Md-timer Recalls the Legendary Kondon

Recently I boarded the rickety wood-burner
al the upriver “nowhere,” now the busy port
of Guajard-%imm. HBrmanl, on the Mamore
Two bone-bruising davs later 1 got off at
Parto Yelhn, Hragll, the "nowbere” on the
Mndetira, below the cutoracts, a1 major hub
of tiver, road, and i traffic,

There | found a survivor of the 1907-1917
aordeal, Manoe!l Laurenting de Sousi,-still un-
howed, his halr still blond. He led me to the
graves of North Americans whio had died on
the job. Tall, dripping trees had reclnimed the
cemetery, we searched the shadowy forest
Hoor for headstones buned in humus: | K
Kennedy, died Novembor 26, 1910, aged 26

Amaciin—The River Sen

vears, . Findley, E. C. Pickett, B Keller,
aged 71 at his death in 1909, ..

Old Manoe!l passed the evening with mein
a Porto Yelho plaga " A big davior me in 1912
was meeting Marchal Candido Marano da
Silva Rondon,” he said. “He was building
telegraph lines to tie this frontier to the rest
of Brazil. The Indians called the telegraph
tinpgua de Marigne, Manano's tonguae."

Expeditions  with  Theodore Roosevelt
brovght Rondon world renown, Together the
Brizilian and the former United States
President explored the Rio da Duvida—River
of Doubt—the Rio Rocsevelt on today's maps.
Frontier-born and part-Indian himeelf, Ron-
don championed the Indians’ cause. He
founded Bruzil’s Indian Protedtion Service,
with the motta “Morver, te for precise; matar
muncal—Die if necessary, but never kitl!”

When the marshal was 90, two vears he-
fore his death in 1958, the government de-
cricer] that the territury of which Porto YVelho
is capital be named Ronddnia m his honor.

Brazil Tightens Its Hold on Empty Lands

Currently, Projéto Rondon volunteers—
men and women of the jumor and semor
clusses in Brazil's esstern universities—ipro-
mote commainity development in remote areas
—and learn more about their own country,
Their T-shirt mottoes reflect Brazilians'
apprehension about nehuwlous control over
thinly settled hinterlands: “Ptegrar para nio
entregar—Integrate lest sovereignty be lost”

i Col Inaldo Seabra de Noronhi, com-
mander of & bulldorer army, Portoe Velho's
sth Engineering Construction Hattahon, 15
not panicking “Alarmusts argue that i we
don't occupy the Amazon, & consortium of
nations might declare, sav, around the vear
2000, that the world's last livable but unin-
habited remon must be forcibly opened to
excess foreign populations; from Asin, or
somewhere ltke Lhal

*Some 4,000 men are working on pur trane-
Amagonian transportation system.  Ropeds
nlready tie into Bolivia and Guyvans Soon
we'll reach Pery, Colombin, and Veneraela,
Commerce? Well, right here in Rondonia,
were exploiting the world’s richest tin de-
posits, diseovered in the 195(0's

“These developments are safety valves for
population pressures. By 1980 maybe five
million Brazilians, mostly from the dry and
overpopulated eastern bulge, will have found
new homes along the highwavs ™
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»or was Colonel MNoronha alarmed about
the hesault on | LW, (KD
woodcutters of six nations—{or land clearing,
nit lumbering: few of the myriad species have
commaercil vadoe. * Much sal s thin, moch is
swampy., Onlv a fraction s it to be farmed ™

Highway HE-5319frm Porte Velbo doesn
vel rench Manaus, the Brarilian metropolis
ol the center of the River Seq, so | onjoved
coming back to Manaus on o four-doy ¢ruise
down the hroad Madeira:. This once-isolated
city has long epitomized the hygone opulence
of the rubiber boom, its empty opera house o
svimbiol of fnded glory, But in 1972 1 found the
grand old Teatro Ampronoas newly crowided
with patrons (preceding padres) and fanked
by rising skyscrapers-Shoppers thronged the
streets This year tins of thousands of tourists
poured in, mastly east coast Bramliuns seek-
ine a4 ghmpee of thelr mysterious Amazon—
and o bargmin i imported luxaries

Che carrent boom begin in 19467, Tax con
ressions  drew induastrahsts winrkers,
atit] erestion of a free port brought tourists.
IT'II.ii_' (actories pow outdistance hide PraCees-
g, and o steel mill has started production

The most tntaguing lfeature of Manoaus for
me = the hsh market, on ornote cEst-1ron

Amazon {oresls by

Unwilling taxi. -a J0-foot ann
il slithers acro=< Perovisn
mi], Thie ¢dalid, in the compuany
i seaather] smiake handlers, faces
litthe daneger Trom the water boa,
which kills by suffocaton He
gan ¢iasthy jump off shouk] the
riither slugei<h serpent reverse
chirecton 1o sinke

Bait-size oy peddles hone witl
B omanesiEe  prargck that  his
ke Ltlles] with a bow and ar-
o, Cbeer Laree fish of the Am-
wism are the buall shork anmid tha
prraihn cathsh, whoese indiscrim:
male dhel has been known (o
inclinde even children

$il

structure, mmported Trom Europe and as
enmililed during the prosperous [890°<. Boat-
maen start bringing in the catch at 11 pome; by
4 am more than thirts Speciss are on <le

Mast of the fish have Tum Indidgn names,
such as acerid-agi (a handsome brown-mnd
orange f:sh) and the tncwnard, both gourmet
tavorites. The prrammics (patiohe in Peru), a
commmin’ food hish in the River Sea, averaves
0 pounds, and nine-footers weigh more than
twice as much. Even heflierare the monstrous
fraiba cathsh, which attain 3530 pownds, and
which bave, on mare occasions, swallowe
children. (hol for sale = & nasty relative of
the plraiba, the candirn, a tiny catfish that
swims into huoman orifices and, because of
barbed gills, lodges until removed surmenliv.)

Black-water Streams Drin the North

Part of the catch comes from the majestic
Kio Negro, which Hows 200 feel deep and 4
miles wide past Mannos, 1o surrender (o the
Amazon jusit below the city (page 452)

This stvpion stream. the mant of the Amn-
ron's hlack-witer tributaries, flushes murks
swamps and sslurated forests that spreead
across Colombin, Venezsueln, and nocthern
Brazil, an aren usually blanketed by clouds.

Edefiondrer (972
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Swamp leaves steepang in these 307 -1e-900 F
source walers Hacken the runof

=0 empty of people and poods 1= the river's
entire uppor regon that | had to send a bojt-
abend o sinsh six drums of avinbion
pacoling at hideaways for a Hoatplane fight
into Venezuela's swamplands, There ] wanted
to trace the Negro to its emergence from that

mn

vapne watershed where the upper renches of
thie Clripoda spdil.

[he Dninoco’'s maim strearm SWIELES ”||'|||JI-:I|
Veneruela to the Atlantic, swelling to Mis
gize The lesser channel, called the
Casiquinre Cnnal—though really & navignble
river—ining Colombia's black-wnter Gsnaimia
River, the Neoro's source stream;, nnd together
thev start the Negro on its sputherly course
Natura Humbaldt con-
firmed the existence of this confluence ol the
(Unmnoco el Amazon svstems in 1800 Ne-
where else on ecarth are two mjor Fiver sys
tems jorned by i nafural canal

At Cucul, a Braziban malitar
af the Colombia-venerueln
grroiidled

HESIP

et Alexander von

||I;||:I||-'I
harder, |
Desnite months of petitioning, 1
Lo kel .|_|_|.|]||_|['ilf. o iy over YVenezuelin Dis-
appointed, 1 Teft pilot and plane there and
hitched a ride upstream m a motorboat. bn

LY

Mrver Nea

A sz ive— L

san Carlos, Venezuels, [ vaindy sousht anothet
houl for o cruise up the Casiguaare or Gual
nine 'l about miven up, when two bentbhboned
Vienezuelon officers approached

smie one. 1 must
Yy wWages to troops on the Casigquire. Can

“Uhur boat 1= damaeed.’

vord lend vour speedboat #”

“And 1 have documents to deliver nt Muorono
up the Bio Gouainba,” =md the othier

| shook my head sadlv. “ This boat 5 Broad
ian and must retiurn” T hetr faces fell ¥ Now
in Caoul 1 have an adrplane—but no permis
can . .onot enough foel

“A plane! Perfect!
“And a drum of gasoehineg!’

You hitve prermitssion.’
cried the other

Settlers Rosh O 1o Share €4 Boon

soon, with the necessiry authorily sitting
heside me, 1 Qew over the Casiguinre Canal
pnd throuzhout Venezueln's small partion ol
the Kiver Sea From tome 1o Lime my guests
;'-I"III'I.'I-I"-I:l it I;‘IFLEI" iIJf|I'||I1- III'I|'|I‘r COnSITHCivoT
and the bepinmngs of rofadweass

il I'.1'=.

pur Amazon development agency
i« ahead of Brazil in developing this frontier,”
"(ar main problem 1= shortage ol
peaple in Amazonas Termtory, The 1941 cen-

sl o

sips  showed ||.|;-;_|,|'|_'. 21,000, Then everyboods







Svmbol of change, a Xavanie Indian
srvies as acolvie at a Mass tn SAo0 Maroos,
Mato Grosse el Among the most war-
ke Of Amagonian peoples, the tall, proud
Xavanies fiercely resisted all incursions
il 1940, Now avriculturist Salesinn mis-
sionartes ot S0 Mareos and other Xavante
villbges help the Inudibns madntain thelr
ciltgral heritnee.

From her window on the wilderness, o
misstonary  settlement by Perid's  Lake
Varnacochn, Ruth MeKinnev duily ob-
serves the melding of erns—Jorest tnbes
reshaping thelr ways under the resdures
of a chatgine society. Born in Clregon, she
hits spent most of her 14 sears in Peru. Her
pitrents are members of the Sunmer Instl
tite of Linguistics. Kuth's father helps
maintain the mstitute’s feet of planes.

Amezinm—THe River Medd

dashed off to the Maracaibo otl fields: The
next census dropped 1o under 11,0000 Frankly,
this is a tough place 1o make & living™

Underpopulation i+ a fact of hfe in this
regton, After [ left the Venezuelan officers, |
flew along the mgged divide between the
Dirinoco and Amazon systems withoul sesing
anv-sign of habitation. Mot tll 1 pat down in
the lonely Uraricoera River region, far to the
northeast, did [ encounter another humen
bheing. There a stark-naked Waika Indian,
bhadlv scratched from four days hunting in
the hilis, offered 1o share his lunch with me:
live caterpillars. Well, 1 like fried clcadis—
they taste like shrimp. But five caterpillars?
The Waika lunched alone

I rfeached the northernmaost sources of the
River Sen, feathery waterfalls veihng the
shieer sides of monolithic Mount Rorgima, a
0,0%94-foot table mountmin where Veneiuels,
Guvana, and Brazil meet. Then @ winged due
south over uplands forested with tall white
termite hills in even raws Hke tombstones in
a forgotien Flanders Field

Empty Plain Spawns a Metropolis

To emerge from all that emptiness
sight Hraxil's Boa Vista, a semicireular ity
planned for a million population, wis a star-
ting experience (following page). It Ties in the
middle of o treeless plain on the west bank of
the Rio Branco, a navigable tmbutary of the
Negroo Today's 37,000 inhabltants depend
largely an cattle for a livelihood.

Immense projects in miming and agricul-
ture may spur population thrusts into these
vacant lands during the 1970's. Around the
rainswept Rio Trombetas, Alcan and Alcoa
are exploring one of the world’s larges
bauxite deposits. Along the Jan, a tnbutary
near the Amazon mouth, Daniel ko Lodwig:
an Amencan bilbonmre, bought & Connecti-
cut-size troct hive vears ago (page 484)

“Mr Ludwiz foresees world shorfages of
food and papér pulp within a decade,” sl
Jo¢ Golson, a director of Jari Florestal ¢
Agropecuaria Lidh "He s converiing swomp
Innds into rice Helis and replacing rmn-forest
trees with commercial vaneties. The biss set=
a terrific pace; At his age—753—Mr Ludwig
ix more interedted in quick accomplishment
than profit. Thiz project may cost o hundred
million dollars before it turns a pickel,”

Brazilian nattonals, too, are pushing devel-
opment projects. Sweating 30 hours i week
rippinge up the foresy, they are laving highways

470



mtn long-hidden s south of the Amazon
the territory of the blue-water tributaries
he clear rivers lare nocth from anciend
uplands in mud-continentn] Brazil, sparkling
cryvsiallime rock and diamond-beanng
Hefore they meet the main stream,
Lk es v white
Fwor of the terminn] Jakes moeaegre
n thousiand soquate miles cach, The rivers'
numes preserve the lilt of aboriginnal
guages: Tefe, Coart, Tapajos, Xingu
The new roads knife north from the Mato
Carnssn aplands and west from BRA010, the
Beltm-Brasthia highway from the River Sen’s
mouth to Brazil's federal capltal. Termed a
folly anly ten vears ago, BR-010 has alreads
brought two million plongers o new home-
steads, For the first time 1n Amazon history
rreany peopie now settle away from the rivers
The current westward thruet, which =ome-
what parallels United States ex
century nen, began with the ground-breakine
ror Hrasilin in 1957 on an empty plateoo atop

WL i
oravel
|:||I:':'.

broaden mto azure Wil

L e

i

wansion of o

4=}

With an eve to the hutore. Hoa Vista apTawils
Leslrle the broall K Hraneos 10 extreme
Hroril MNow (Y peer=0ne=s, the

planted city mmes for a million by the yoar 20000 Sur-

3T
el ol
tig &5

rcluasry

PO sV AR sypportis g growingg cattl

the enstern watershed of the River 5ea The
iron horse opened the Amertcan West, but a
new technology bomme on aluminum
caterptller  treads, and

Wings,
rubber
speirheads Heaal's westward migrntion,
The government permils investors to apply
30 percent of thelr income taxes o Amazon

Jlad lires

Feeeheral controls _--|;|1' 11
new lnnde and reqguires setilers to retain hal
of thisss holiings 10 viren [orest

projcis A RO

d Blue-water Reaslm

Indians Yie

At Altomirg, abbve the e bend of the
Aingd, I avcompimied] Brazil's Interor Min-
Ister, Cren Jose Costa Cavaleantl, on o three-
dav helicopter round of construction <itles

"W
L'.'-:|||LLJ;|L'|| “Lar colonizalion agency, INCEA,
contrals a G0-mile-wide stoip on bath sides of

oppose  haphaeard settloment,” he

the highwav, We have already given 250-acne
L families
INCRA encourages them to live in the G0
tamily agrevelas built every six miles along

3 i
-'1:I| ‘.-] |.|.: L

homesteads yon s

Wertaaoniar! I'r'ral'l'r'-:llr-'llrl.' Ak taher 972



Faithhul to the past, Bragil’s Kraho Indians relan

I'-Ir

-||.l.|..||| w heel '.'_ll:jL'l_' rJJ_'-.I._'|I ol Thetr ancestinrs

LEF ST SEE BDOUE BVIEFY LW

eyt when they move
ey live near the Tocanting Kiver, an

MAVer =a

I.ll.- I.IIII.--

eastern mareity of tha

bugld an

Evervy 13 miles
to oller more 1|I‘i.-.|_5'| i ihitie=

The Indians b
interinr until now

[ aske

of the Brazilion constitution, which sunran

the highwan

|
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e owrredl this lue-wialet
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General Cavalenntl abowt Artiche 198

tees- forest-ddwellmg abonznes permanent

[assEssion ol their landls wid exclusive rights

L s PEsOmirces
"Senhor, i

gt hierers. Lhe entire waorid

all of us were hunters
couldnT suppwer
L millhon people W will need room for Jioi

million Bruzilinns by the end of this
“Seviertheless, FLUNAL
imid settimge asule parks

CENVITY
Indian
vl pesery s

5 SHEYEVIDE
Liirids
will allow s much ns
miles per Indian’

FUNATL = Brazil's Natonad Foundation for
the lodian. In Fitheal’s Eneshsh
-!"l'.l.l-.1'|I: E'F-'_ siilent sl

Bandern de Melle, dicousced the Indin [FTORER

Lhirt S LLILT

Brasilia
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lem with me

Tt <eems that anvone—whether he’s an
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ithropalomst, evangelst, or
thinks h Imedian solution than
FLUNALS" peneral. He
picked up o sample bag of rice Inbeled KARA-
[A ITEDIANS—BANANALIS |'he Indians
| not be swlelined, "“Thex

Brazilian national
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hiiorw wiark!” He slommed the bag down on

K
The peneral v
»oingu  satonnl
pneimitive people wodd wildlife, off Timits
yllic, at the headwaters of Lhe wSinvu Biver

hiere [ found that civilization had slashed
lerritory. In
14971 highway BR-AO80 seve el the north end

s desk. "This oce 1 proal that they can
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enier Park. i reserve  [or
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thie Txukahamer, 1 branch of the dving ko
v nation, was cul off from tha park. s
il clestingd for cattle sanches

aameis wanted to
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e o ion of e I X1k
firht the romd butlders The majorits
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Fartuenese-speaking Raund, acceped FUUNALS
propaosid 1o move the trabe hack into the |ark,
about 20 mles upriver, Rauni reasoned thes
woidld not be molested, i they could paid
e down to obtiun such prizes of civilization
e mmachetes and baselwdl caps—and. some-
clav, even authoard motors

“We foupght among ourselves, and my side
won, explained Round, s speech slurmed by
the three-tnch wooden disk in s lower lip
(page 453), “Seven Txukahamii= died o the
hght. Not many,” Not many? That was o
twentieth of the whole tribe

U hi= way upstream to carve bis new vil
e, Maunl received unexpected mits of the
terry orossing Tor the rew roacl, Gronracy Mar
tins, a well'meaning lamd developer, loaded
him with 12 hammocks and 220 pounds of
hird candy, Senhar Martins apMake Lo Bauni
inbasie Portuguese right out of an old movie
"You, me, fricnds. Need help? See me. White
man noe go up nver. nduan corme down river
anytime, Get evervbody clothes. Get every-
body jab oo ranch Get plenty monpesy.”

Tribesmen Goin a Zenlous Friend

A great good] friend of the Indinns for the
past quarter century 1s Orinndo Villas Boas,
whom Brisihans consteler a candidite for'the
Mob] Peace Prive With his bhrothers, Leo-
nardo and Clandio, he created Xihgn Na
tonal Poark o 1961 to shield the local Indiins
[rom disnstrous contact with cutsiders and to
reduce mortality from disease and intertribal
watrfare. They also brought neighboring tribes
il the sanctuan

With Leonardo now dend, Orelando pnd
Claudio are the munstavs of the Xingu park
Indians and no one visits the villages wath
out their approval. Waiting at park head
cpuidrters, I preeted Orlando as he arnved m
a DOC-3 0 the Braxlian Alr Foree He had
st seen his brother Claudio off on an expe
dition W contnct the kreen-Akordre tribe
who were blocking construction of 'a high
way. Orlando stepped off the plane barefoo
<hirtless, mosquito-bitten, with a stack of his
favorite comic books under s am

At supper he woved his arms excitedly ps
he pilked about Cachimbo, wn Bolated wr
port that the Villa= Hoas brothers helped
cetabilish on a trallbreaking 1943 expedition
Ulaudio was using 1 s a base, “Cachimbao’s

(Continued on page 450}

The Yillys Boos brodbors wrode of thetr work in 1hs
NATIONAL LiEodnarine [or Seqpileamher 1005

Lmmipping the wilderness, Highway R
O8O opens virgin Heaathan Jorests o land-
hungry ranchers. Papalalion density n tha
whnle Amazon Basin averages only two e
s per square mile Until now dense, ol
fess jungle has forced most pEople Lo cluster
slong the rivers

Cowboy-tmnd-Indian confrontation: Guo
racy Martins, who promote:s ranching, pur-
fevs with an elder of the Txsukahames on
the banks af the Xingu River. The Indians
hul to miove 20 miles upstream when the
mighway slashed throwgh ther tribal ore

serve 1 he isolbation of thelr new hiitie mio

tmitzre the dabeer of ¢lashes with settler=

Natiosinl Crevgrandine, Cctber 1972
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Fearsome mascol of the Kwkoaro villapi
lor YEn Sear i IArpY sl (ippers ]l"”
creeches defuance from s high-rise, teepee
haped cape. Fvery Xingu group hassuch a

ptive, which never bevomes tamed, Mex-
TRi} A rle called  the dauntless e

L i 1 B F
Wineed wWilves, a [mihile PO INE [¢TnCil

of their attacks on - monkevs Ignonng the

Tl IR i itk ] hovise (nbovel, bavs foe

SRS TOImp 10 & oW ol that cUvmn




Rodisting joy, a Kamusvura coupls
Eive way o aifection durine o tendet

it i Lher four-month-old mas

FEEEE ]'._ L5 |: U ligs VLbsT- Besdid Iver hiigs-

band | pauaka that she expects o baby

Substitute lor warfare: Wrestline a

favorite sport of Mingu trbesmen
such as the Waurd ' (below:, hel
redyce. tensions that o ves LHL
killings. Grapnlen

Ment brrhes a=apali




hecome a crazy place! A thousand men, 22
bulldozers flown in. Pushing down trees,
pushing up sand—deep as the Sahara They're
leveling ground for un emergency jet airpori.
For jumbo jets!”

One day | walked nine hoors through
thin-treed forests and hip-deep swamps,
lollowing o naked Waura guide to his tribe
Chiel Malakivaua met me anid slung my ham-
mock alongside a dozen others in his house—
which measured 124 feet long, 60 wide, and
30 high. Five such buildings, thatched to the
ground, housed 100 handsome Waurde—the
entire  tribe—-plus  pet monkeys, parrots,
ducks, hawks, capybaras, and dogs,

For sopper. Malakivaun  offered  beipn,
leathery unsalted manioc pancakes about two
feet in diameter, and o palmiul of hot-savced
fish paste laced with fine bbones

In the morning, women grated raw bitler
cassava roots to omake manioc cakes. Along
the riverbank shallows men with bows and
arrows hunted stingravs—dangerous to step
on, delicious to et

Violent Sport Helps Keep the Peace

In the afternoon the men gathered at their
lodge, the flute house in the middle of the vil-
lage clearing. In the diminterior three fellows
domped back and forth plaving low notes on
glant magme Autes, which women are forbid-
den to behald except as o last resort to ward
off fatm] illness. The men inger-painted coch
other with wrmwcn, o red vegetable pigment
(page 4951, They were getting rescdy too ex-
change presente, dance, and wrestle with Ya-
walupiti tribesmen, neighbors who live a
dixy's Journey away.

Orelpndo Villns Boas's foster son Antani, a
Yawnlapiti, described the custom to me
Arftania bs wrestling champion of a dozen
Xingu tribes, all of which speak different
tongues, “Enmitics are held i check by soch
ranmes. Besides, Ordando forbids war.”

After the games; both men and women re-
moved their leg and arm wrappings and ran
to the river to bathe. After my swim 1 [elt
conspacuous getting dressed among a people
who wore no Clothes

At evening campfire we men  smoked
grean-tobacco cigars and held council. When
cigars bumed short, we scattered 1o the big
houses, In the chill of the night my friends
kept fires burning beside thelir hammocks The
senoke discouraged bugs—and myv slumber.

As [ swaved slowly to sleep | mused on

Amazein—The River Sed

how most Brazilinns still think of their Ama-
ey = the end of the world, Here with the
Wanrd it wasn't the end of the world. But
was viry like the bemnning.

I flew next to the Rio Tapaios, most hean-
tiful of River Sea tmbutaries, with its high
forested banks and long terminal lnke. Down.
stream, where the Tapajos meets the Amnzon,
lies Santarém, fastest growinge city in Brogil

Confederste Exiles Find New Homes

After the U S Civil War, many Southern-
ers moved to Santarém. Delano Riker Teles
de Moenezes, great-grandson of self-exiled
Robert Riker of Charleston, South Carolina,
pilots an air toxd based at Santarém airport.
Delano introcduced me to dozens of descend-
ants of the Confederate Wallace, Jenninags,
and Vaughn families. None speak English.

Other Confederates settled in Belem, the
metropalis commanding the portals of the
River Sea ipoges 4534-3 and 492-3). Founded
by Portuguese soldiers in 1616, Nossa Senhora
de Belétm—~COhr Lady of Bethlehem—is re-
sponsible for casting mainstream culture in
i Portoguese mold.

When the Pope approved the 1494 Treaty
of Tordesillas, dividing the non-Christian
wioirlel between Spain and Portugal, all the
New World west of the Amuron’s mouth went
to Spain, leaving the Portuguese with only
the eastern bulge of Brazil. (See historical in-
sels on the special supplement map, South
America, distributed with this issue.)

In 1637 4 bhand of Spaniards from Quito,
Ecuador, led by lay brother Domingo Brieva,
suddenly appeared in Belem. Fleeing killer
Indian: i Ecuador’s jungles. they had re
raced Orellana’s 1547 vovage of discovery.

Their appearance prompled the governor
of Belem to send 62-vear-old Pedro Tel-
xeirg upriver with 47 war canoes, 70 soldiers,
and 2,000 Indians—o this dav the iggest
of wll Amazon expeditions. They used Brieva
as guide and within o vear reached Quito
Their unexpected arrival by the backdoor
gave the Spaniards quite a start.

With Brieva leading the wav again, Tei-
soira returned downsiver to Belem, cliuming
for Portueal lands that comprise nearly hali
Brazil's present territory, Yet few Brazhans
know of Teixeirss exploits; T couldn’t ¢ven
fined & town on the river named {or him.

To me, modern Belém is a sweet-smelling
citv. Its people enjov pleasant scents, and

fContinued on page d94)
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markets sell concoctions of strange roots,
herbis, and aromatic olls mixed with tale
Little boys hawk the powders, cilling “Smell,
mister.” Trees bhear fragrant blossoims

But Belém hos urban hemdaches With its
100 inches of ranfall and a freshwater sea on
three sides, it s stll short of tap water. The
city lacks sdegunte sewers, while the conti-
nent ushes past its doors,

As a voung helmsman in 1935 1 steered o
freighter into the River Sea nt Belém Whait-
ing to load mahogany for Californin ports, the
vessel swung at anchor, six hours (o and six
hours. fro dn the world's highest freshwater
tedes, At slack 'water 1 watched for the Péro-
roca—"the Big Roor”—n fearful tidal bore
reputied to thunder in with the Bood tide amd

drag ships from anchorages. [t pever came

I had read that Vicente Yafer Pinzom,
once skipper of Columbus’s Nina, wits oross-
iy the Equator on his own expedition in
1500 when the ocean became migddy and be-
aan to freshen. Then, while he was coasting
inshore, a terrible wave swept his caravel
westwird, bolibling it like Aotsam. Every-
ane praved; the wave subsided. Pingdn gave
thanks to Santa Maria de la Mar Dulce, Suint
Muary of the Sweelwaler Sea, which became
the first name of the Amazon on maps

Fisherman's Friend Gets a Scare

Muanv subsequent accounts tell of an im-
mense tidal bore, forcing back the current of
the Amardn as far ns S00 miles and mun-
dating the floodplnn. But never having met
anvone who had seen or heard the Bizg Roar,
I beman to suspect that the lome bow of
Amazan storvielling had been overdrawn
once agpin. YW hat was the truth?

Learning  that  6ik-mile-wide Caviana
Island, one of several at the Amnzon™s miouth,
had been cut in two tn 1550 by o huge Poro-
rociy, creating the Furo do Couajuri, now one
of the river's outlets, 1 determined (o see the
phenomenon myself. But first | guestioned
old hands along the north bank.

Thev wld me that the Pororoca occurs
when tides are anusually high, when the full
moon is setting, and where the water is less
than four fathoms deep. A grizebed fisherman

provided that fimnl elue, the need for “bot-
tom - effect.” which probably explains Pinzon's
salvution: Apparently hiz caravel was swept
from a shallow bank 1o deeper water,

With n toothless lnugh, the fsherman (old
me how he had taken a city friend fishing
before clown. anchoring deliberately i the
path of the Pororoca.

“Whun the wave rushed toward us, my
friend panicked, 1 just swt and fished, The
wive suddenly died and passed under us, |
koew it would: I wos anchored in o deepspoL™

Plane Dives in Pursuit of Woave

Omne night when the full moon was sinking
in the west, | took off rom Belém in a single-
cnging landplane in quest of the Pororaca
By davhreak the polot and I were circling in
cool air 8000 feet above the Furo do Guajuru
Sewing nothing, the pilot tried w turn back
He did not enjov flving with the door temaoved
<0 that | could take pictures. “Wait," 1 in-
sistedl. A streak of (roth whipped out of the
sen, writhed, and became o solitary wave,
lifting and’ coursing upstrenm

“Down, down!” 1T urged the pilot.

"N, our enEine may overheat!”

A 10Dverdzeiro note stdfled into his pocket
persunded him. Down we dived, winging
over the bore as it curved across the wide
channel (pages 490-011. The ends of the wave
—i 1 2-[oot-high wall of water—drageed trevs
[rom both banks [ could hear the Big Roar
even nbove the noise of our engine, ns the
Amazon strugeled with itself at i3 very end

For what I watched was not the ocean sea
invading the River Sea, but the enormous
Amazon appeanng Wworeverse isell at the
maoan’s command, As Pingon discovered far
from shore in 1500, all that water i sweet, It
soemi] as if continental runoff from the
brown torrent of the awesome Apurimac
garee, from the black-water Casiguiare Canal,
and from the blue Xingu that flows by my
friend Rauni's new village had lifted in one
defiant surge back toward the Amnron's
SOUPCES.

Then the moon set, its attraction faced,
aficl the great wive gnve in to the inexorable
exit of the River Sea ID

Arcaved for the Dance of the Flies, a burly Waurd wrestles has
gairiled his biceps to grve bim streneth and endurance. Traditional In-

dinn rites grow ever scarcer as civilisados compete with Branl's {orest
reople for the lush world of the Amaron.
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THE SWALLOW-TALLED KITE

Gracetul Aerahs

of the Everglades

Photographs by RAY 0. GREEN, JR.
NORMAN D. REED
MYRON H. WRIGHT, IR.

I1GHER., EVER HIt:HER the bird spurals, riding thermals on

mationless wings. MNow floatme with effortless elegance, 1t

wheels and plummets earthwared. Jost as a crash seems inevi-
table, i levels off, and, without linding, snatches its unwary prev—ai
frog in Flondn's Evergladies National Park. Homeward bound, the
hunter doarts swallowlike through the pine forests, leaves the froe in
the talons of its Iy L Ry |.l|i'~||r'illh'. and ||,||_']_|.jl;FI:_~ in =carch of another
marsel or o skim along a pond for an in-fhight dnnk

such 15 the spectacie of the swallow-tatled kite. Elanatdes forficatng
5 eastly recogmized by is white head, blue-black wings, and deeply
forked il Its wingspan averages three-and-a-half feet.

'his 6-week-old fledgling (rnght), just out of the nest and too new to
life 1o ICAr man. -1'||| WiOArs thie |‘|1|‘|.! il .'||||r!l:_'-'.|:|;':'||'|,' 11 ||,'r 1|"||_' jl|'|.||r|||_l'
rapher come as close as three feet, then clumsily fluttered to the groundd
from s low perch, When offered o stick, it clambered aboard Hke a
Lavmmie parrol ancd—iaised to s former hetght—remounted the hranch

Late Febroary or Muarch brings these swallowtails frem South Amer
ica to the Southeastern United States, where they breed. Caverting in
ever-changing breeczes, the gyvminasts of the sky drift, then swoop anid
chuse ench other in the circuslike performonce ol courtship. Even the
chore: of nest building becomes o spellbinding exhibition: airborne
adulis scarcelvalight as they snip off dend twizs and clumps of Spanish
muoss for their treetop meries. Pairs mate in March or April, and by M,
their nests usually hold two mottled eeps









ENEATH A FLASH of white
];I}'-L’ identifies o kite chick
lefty, Myron Wrisht scales the
S0-{O0E nest Ebree Lo prunge . s
blocking the camera’s view, Twi
weeks after the chick hatched,

the three pholosraplers ere Tl

acteel tower (below) and capiped
il wilh a cramped canvas cube
irtght). The blind mude possible
Fare ifliesd ~LIR% !Illl |'|'.-_'r.|:_I||' il dine
kite's progress from downy hatcl
Iirnee Eos Tl hered vongng adull
Ty mmke this unigue portfolmo,
Fhe |-|'ll'|l','T.;|'l|'l|'rn trekked over
e Everelades” pocked limestome
fusair; 0 Swiss cheese of reacber
s prkiniis Fior stk werks thi
bk tuens viating the blind, en-
dunig sguadls, 100-geprree-plus

heat, amd hordes of moscuitoe
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FPYTURNING ITS BACK on doting parents, the
l Ai-dav-old fledgling (right)

4 meill, tempaorarily cold-shoulderning offer-
ings of mare food. Adult plumage alreads
clothes much of the voungster, which was in
Heeev down only 12 days before (left). Vora-
cious throughout vouth, it demands—aned
gets—Itod nimost constantly, Parents hunt
most of the day for large insects, frogs, rep

vt s over

tiles, and even the voung of smaller bards,
which they pluck as naked as supermarket
chickens before serving. One dav this pair
tedd their nesthing 27 times in three hours
Ihe baby downed all offerings; then greedily
peeped for more

Rite palrs, nesting alone or in loose groups,
vitliantly defend their voung asainst in-
truders of all sizes. When a red-shouldered
hawk wviolated this familyv’s nirspace, the
parents dived repeatedly at the larger hut
slower Dird, scolding it into retreat

Wilderness dwellers, swallowtails onc
Aocked by the scores from the Great Lakes
to the Gull of Mexico. But wanton killing
and deforestation have recduced numbers,
and such gatherings no longer occur. Today

these kites breed almost exclusively in the
extreme Southeastern United States (he-
low). They are not officially an endangered
species, but no one knows how many oxist
~ome kites don't mate, and those that do
isuilly ragse only one chick. The birds have
few natural enemies, but mortality is high,
intchlings are sometimes

Dlown oul of treclop nests
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Q" OOTING BEFTLY between the
b2 pines, an adult swallowiail
(left) carries a green snake
swooped up from the undergrowth
ame] kkilled with a bite. The hired's
tuil serves both as hrake and rud-
der, scissoring or twisting o per
mit abrupt shifts m speed and
direction. Briefly alighting at the
nest, the kite skins its guarry,
carves it into te-size chunks for
the chick, and dashes off acain

Fhe Swallone-failed K

Liropping  through the [ores
(top), the other parent approaches
the nest in an ensy ghde. Rakish
Dutlkd and a favorable wingspan-
to-weight rate zuit the bird <o
well 1o 112 ethereal medium Lhiat
it rarely touches the ground

The fuzzy 18-dov-ald nesthing
(abovel, too voung for takeoff,
flutters to keep itz balance as
tree-swaving gusts rock s home
Puark tips of emereing fight feath-
ers Tringe Lhe trivling edees of the
chick's wWings
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ih MINERAL of a perfectly singular kind,” wrote
Englishman John Hill of mercury in the 18th cen
tury. “It penctrates the Substance of all Metals,
and dismolves, and makes them brittle” Tochay
mury Of 15 have come to share the old scientist's wonder
at mercury’s perfect sinsularty—hbut our wonder s
miuxed with fenr of the element as a pollutant, and with
conlusion aboutl the extent of 1
The copfusion 3 understandable. For vears most of
us thought of mércury, if at all, as that slvery Hguid in
thermomelers. Then suddenly, we bednme aware ol
mercury's dooble nnure. It cun be o deadly enemy,
striking down even the unborn. Yet it plays a vital
rali in our dadly Hves
We learned of o New Mexico family palsoned after
ciating medtl from a hog fed with mercurv-treatied seed,
of rivers and Inkes closed to ishing becnigse of mercury
contummation, of canoed tuna being removed from
supermarket she
by charges of pollution. Then came scientibc reports
that challenged some of the govermment’s protec
HVe menstres
Earlier this vear grim reports from Irng reminded us
aguin of mercury’s perilss When a large shipment of
I'!lt:l'l"llf:'.-ti':'il'li'l" prain seerd was distributed, villagers
used 1t o make bread and to feed animals Some 450
peaple died and thousands more were afflicted

e danger 1t poses

vies: and of giant industeies <haken

Looking into the mercury question, 1 traveled across
the United States and around the world: to Spain, where
min have mined the clement since before the time of
Christ; e Japan, where a score of teen-agers still suiter
the agomies of mercury poison mgested while in ther
molthers” wombs; (o Sweden, whiere seiontists and mov-
ernment officinls, actine to <ave vanishing bird populn-
Lions, ploneered moercurv-control stodies

The answers | recerved somaetimes differed, batl on
one thing all were agreed: “The great mercury scarg”
provides i textbook example of the Kind of problem we
will mieet aeatn and aeain in our chemicnl-filled nee
The lessons we drow from It can serve us In comfront-
ing similar challenges Lo com

The story of mencut v, also called quicksiiver, hezzins
some 4% bilhon vears ago, when the earth was formesd
It is an element, a metil, Hke copper and iron, 1L bs

about 1.2 times heavier than lead, B unlike any of
these, it has a melting pommt of 38" F_ (iron, by com
parison, melts ut FL795° FOuoso that we usaplly see
mercury a5 g houil During the passage of eons,; i
warked its wav throughout the carth’s surface—appuir-
me i rocks, soll, water, oir, and [iving organisms

\t some prehistoric time a man wis attracted by a
redd rock He prcked B oup, mixed bats of iowith water,
anfl found that 1t could be used to dmw on the walls
of caves:. The rock was cinnabar, the sulphide ore of
mercury. Archeologi=ts have found it user] as o pigrment

Quicksilver
and Slow
Death

By JOHN J. PUTMAN

TS R sl R B )

Photographs by
ROBERT W. MADDEN

Fluid as water, brillinnt i

dlver, heavier than lvad, mercury
spilla through & mine worker's
Fmaers. A unigue element—Ethe
onty metal that s lgokd at room
lemperalume—metcury his
frsamnated mankod for ceniunes
Ancients userd its compounids for
meellcines and plegments. Today
thousiands Of products—Irom
thermometers and light switches
L pesticides—lepena nn s
uausual properties Boat recent
trapedies, caused by ristng levels in
the environment, have shown that
mércury can be a deadly servang
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in the ruins of ancient Egvpt and Babvion
and at Mohenjo Dharo in Pakistan,

Arnstotle, in the fourth century B.C., was
the first to leave o3 a written record  of the
element itself; he called it "hquwd silver.” Five
centuries later the Greek physician Dioscori-
des. wrote that cinnabar was “good for eve
medicines . . . it heals burnings, and the hreak-
ing out of pustules.” But, he noted, the ole-
ment ftself was dongerous if swallowed.

When the Romans became masters of the
Mediterranean, they found new uses lor
mercury and its ore. Pliny the Elder tells us
that cinnabar was used on holidave to redden
the face of the statue of Jupiter on Rome's
Capitoline Hill and for writing books and dec-
orating walls and tombs Mercury was used
1 amadgams to coat copper objects with gold
wnd s a refiming agent to separite gold from
dust and dirt.

To the alchemists of medieval dovs, mer-
cury seemed o magical substance—an elusive
silvery liquid that appeared when a blood-red
stone was roasted in o retort, Ancient Hindu
cages adjudged it an aphrodisiac; Chinese
wise men saw in it the secret of immurtality
and mixed it into their elixirs

Arabian and European alchemists deemed
mercury one ol the two “contrarfies” (the
other was sulphur) that combrined deep in the
eitrth to form all other elements. They saught
o turn base metals into gold by duplicating
the process in their Inboratories, giving prop-
er attention o astrological =igns. It was the
alchemists who gave mercury it name—
witer the fReet-footed Greek god.

Mine Dominates the Life of a Town

To recapture the aurn of mystery that mer-
cury exercised over the ancients, 1 visited
the mine Pliny called “the most famous for
the revenues of the Roman nation "™ Set in the
Sierra Morena, 130 miles southwest of Ma-
drid, it remains the richest of all mercury
mines (preceding pages), Itz name. and that
of the town above ity 15 Almrden—"mine."

Padre Jesus Carriorn, the mine chaplain {or
25 vears, mel me in the Plaza Generalisimo at
dusk. It was that hour in Spain when waiters
set up their tables in the street. families stroll
and chatter, and old widows come to their
tiny balconies to look down and remember

“Ular town exists only because of the mine,”
Don Jesiz told me *It is an inseparable part
of our lives. Its galleries run under our hiouses,
the new shaft elevator tower nudges our

510

oldest ruin, a 12th-century castle, Almost
every family has o man in the mine.

“It's not a bod thing, for the pay and ben-
efits: are good by Spanish standards. And
because of & healib regulation two centurtes
old, the miners work only eight dayvs a month,
amd so can hold a second job, Our miners are
also harbers, law clerks, shopkeeper<™

The next day 1 went down with the miners,
dropping by elevator 1,680 feet into the
Spanish earth. The muain trucking gallery at
level 19 was 23 feet high, ribbed with con-
crite arches and vemned with hoses for poeu-
matic  equipment.  Electric-powered trams
rumbled by with loads of red-hoed cinnabur.

Standord Flask Holds 76 Pounds

Assistant Mine Engineer Gabriel Vigara
Castillo told me the ore deposits occurred i
three great almost vertical seams named “San
Pedro v San Diego,” “San Francisco,” and
“San Nicolas ™ [ asked him how much longer
they would vield their treasure. He shrugged:
“We simply don't know how much hes below
ur near our present galleries. But we plan to
be in business for vears to come”

[ followed the ore topiside. saw it crushed
by mant machines, then roasted in oil-fired
furnaces at nearly 1,500 F. The mercury rose
U5 novapor, was piped into candensers, and
eventually emerged 999 percent paire

At the storage house o man turned a spigot
and carefully measured out the stlvery trea-
sure into steel Aasks, each holding 76 poundds
of mercury {about 2'% quarts). Through that
hand-pperated spigot, | wis told, passed about
I percent of the mercury produced in the
world—some three million pounds anually.

Belore 1 left Almaden. Don Jeésas invited
me 1o vigl the miners’ hospital. It held few
patients: a man hit bv a falling rock, another
by a timber. In one room the walls were
lined with powerful lumps, the Hoor marked
with a circular path., “The miners call thas
the ‘beach, ™ Don Jesis told me “Some-
times a4 man inhales too much mercury
viapor in the mine and develops a tremor. 1
Iit's a severe case, the doctors send him here
[or treatment

“He stnps and walks round and round in
the heat, sweating owl the mercury. Most
respond rapidly and are returned o work.
A few don't, thev are pensioned.”

I lingered for a time in the beach, Tt was
my first contact with mercury's power o crip-
ple and kill

Nattonal CGengraphic, Cctoher 1972



Pliny noted hazards of working with mier-
cury. “Persons emploved in the manuiactones

. protect the face with masks of loose blad-
der skin to avoeid inhaling the dust, which is
most pernicious.” The 18th-century Italian
physivian Ramazzini, one of the fathers ol in-
dustrial medicine, reported that from mercury
mines there issued “the most cruel bane of all
that deals death and destruction to miners.”
He told of a voung gilder who used the ele-
ment in an amalgam for coating copper ob-
jects with gald and silver. He died, ¥hs face
wan .. and cadaverous, his eves bloodshot,
iz hrenthing difficult, with mental stupor,

As mercury found new uses; new incidents
of potsoning followed. Workers in the felt-hat
industey dipped furs into vats of mercunc
mitrate =olytion 1o make them pliable for
shaping. In the process they absorbed the
compound through their skin and inhaled
mercury vapor. The result: tremors, loss of
teeth, difficulty in walking, and mental dis-
ability. Legend has it that the Mad Hatter in
Lewis Carroll's dlice’s Adventures in Won-
derland was patterned after such & victime In
the United States the batter's disease was
known as the "Danbury shakes"—after the
Conpectieut hatmaking clty

Through the wvears mercury poisoning
striuck others! munitions workers, thermom-
eter  fllers. lnboratory technmicians. Even
Britich constables fell ill after frequent use
of a fingerprinting compound. But mercury
poisaning stll seemed almost exclusively an
orcupational hazard that could be controlled
v proper precautions

Metal's 2becentury Uses Are Legion

And s0, as man moved into the modéern
wchnological age, mercury moved with him,
By 1969 world production reached some 20
million pounds, amnd one ndustry  expert
counted more than 3,000 different uses for
the element

Dhentizts have long used 4 50-percent mer-
cury amalgam in tooth fllings. The mercury
dissolves an alloy of silver ‘and tin, and this
compound solidifies on application. Last vear
more than 160 million such fillings went into
American teeth,

Flip a silent light switch ar hsten as an
stomatic thermiosiat activate< a furnace or
air conditioner—vour unseen servant is often
2 little blob of mercury sliding in a glass tube
to make or break an electne circuit

The fuorescent lamps that brighten offices

Onicksilver and Slow Death

and -=chools, providing 70 percent of Amer-
ca's lighting, are activated hy mercury vapor.
S, too, are many of the powerful amps that
turn night into day on our city streets.

Added to paints, floor waxes, [urniture
polishes, and Gibric solteners, mercury in-
hibits the growth of bhacteria and mildew.
Laundries and diaper services have used it
for the same function. It was formulated in
medicines as an antiseptic (mercerochrome),
as i ciuretic, even ns a treatment for svphilis.

Farmers found it an inexpensive and effec-
tive pesticide for treating seed and spraying
plunts—as did gardeners and groundkeepers
Physicians use it to measure both temperi-
ture and blood pressure, and weathermen to
gauge atmospheric pressure.

In' modern chemicad industries mercury
and mercury compounds play hundreds of
roles. They help make our plastcs, our paper,
our clothing, our camera Glm.

For decades mercunic fulminate detonated
the explosives ased in industry, mining, and
war. Then, with the dawn of the Atomic Age,
mercury found a new role: participating in

J R IE S

Twinkle, twinkle, little bat
How I wonder what vou re at

e b wimiiim g1 pliie

Spouting one bit of gibberish after
another, the Mad Hatter in Lewis Careotl's
Ative's Advestures in Wonderfand
exhibited a trait common to many 19th.
rentury hstmakers—inoherent speech.
Working lomz hours with mercury-
treated pelts, they absorbed the poison
through thelr skin and Inhaled

mercury vapor, which ciaused them to
shiake and to slur their words,



| THTRSILYEHR = TREATYEMAEL st B strapipen dvln el
u bmisere] ST Fizwsdlhi Tl & FT11Em Lo« | _I'||. i Ll !|:||1
WOEKEr & Lremor RLsee] By right) pushed mine cars for 25
erars OF D EhEm g e TTEE: VEHATE LapToee Avmipilonm R g =
Valkiedd bv o doetar b tepee over Eh Akl o digzy Lo stiane] Biesi
W e iedl wave $ YVEar-oil by mearlaches and tremmaon i
luan Prieto, Sy eorubil ot con I.'.-:.- ErOrIN S TFE s TR =t e i
ITREY I Bk, andd W [ HETSING Bospital  Allernati 1= DR e

L o Ll i | resicliler] vt borx an






the separation of hthiom & an i votope involvied
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When Amencan astronauts left for the
miadan, Lhey carried lone-lide mervury batteries
Lo prower eméergency ights, The saime biatternes
[HIWET 'Tnilil-hl.f'_'- radios, the sensors drog (o]
Hong enermy supply frails m Viet Nam, and
the cardine pacemakers that have been sewn

into hundreds of thousands of patients to keep

Beating steadils

their hearts
From Japan Comes o Dire Waming

It was in 1953 that man received his first
notice that mercury's marvels came with @
prtce Lag hagher than occastonal occupational
ilines=es. That vear in villages around Mina-

MALA, A sl Oty on Japn < (sinnn ol yvu-

shu, Ashermen and thetr fnmilies beean 1o fall
Viclim o & mysterious andl catastrophc, dis-
ease. When 1 journeved there. | found some
of the villagers still paving that price

sbnoby =akamoto, 15 vears ald, ivee in
the village of Yudo. When she A EeErea il
Lhe doorway of the mom where hor mothie
and 1 sat 1alking over cups of green tea, |
was struck by her lovelnes monil evies, o
bright smile, and 4 willovwy bodv. She tossedd
tdown her bhook bap and spoke w us Thi
worls caume oul mot it U .Ll||i-f How of her
mother's speech, but slowlvy, a= il with pain,
ani cruelly istorted

Vire Sakamoto answerer with a smile and
the @irl walked-—with o toltering, jerky gait

rto the next room. 1 heard a televizstion sei
snap on. Now and then, as Mrs Sakamoto
andl 1 talked, we wouold hear the girl’s gentle
laughter trom the olher room

siitobu 15 one of 202 '-|'|l|||r' Wwho were
potsoned by contaminated fish from Ming
mata Bav. Filtv-two dhed, includine shinabu
ol sisle .."-'| st of the victim i:_.|| =niel
the fish, o three-times-g-day staple in sucl
humble seaside villapges

shinobu had been potzoned while stll o
wioamb, Mre Sakomoto hersell
ad experienced no svmploms Bul the poison
inn her bloodstream hnd worked it wav pasi
the placental barmier to wreak 1ts destruction

I '__r||||I|:| '-|;|| (NI

1I'Iii i1 ikl ."..-|||"|'| -I:I'-I'-I:-I_- Mel® WWITIHE
with her until, at about 3, we notweced she had
liffieulty walking and holding up her head
dhe Tell down often
“We ook her to thi ||l--||l':.|! .i'i:. then thi
¢ of the polsonmine wias koown 1 wias told

there wits no cure. We could onlv trv 1o train
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her to use the undamaged parts of her body
and brain to perform the necessary functions
of living.

“At first, our only hope was that she could
walk. Then, we praved that she could go to
school. Now our hope i< that she will be able
to take care of herself when we no longer can,
cspecially when we die.”

Shinobu ¢an now eat with a spoon but not
with chopsticks, She can put on her clothes
but hax difficulty buttening them. She can
catch the schoal bus 1o attend a special class
for handicapped children, but she cannot pilay
with the other children because of her diffi-
culty in walking and the danger of falling,

Medical Detectives Confront o Mystery

Mrs Sakamoto showeid me the girl’s sehool
chiary, filled with difficult Japanese characters.
some were correct In others the strokes
veered off into meaninglesness. “She writes
sentences, but we cannotl read them,” Mre
Sukamoto said

I ushed if she could understond ber daueh-
ter, “Usually only by her gestures: One word 1
can understand-—kakchan, ‘'mother. ™

I visited other patients: a husky voung man
who could no longer work becauvse he was
unsteady on his feet; a 15-vear-old mrl who
lny night and day on a straw mat, blind, stiff.
and occasionally convulsed with inmvoluntary
lagghter, a hospitalized old man whose arms
anil hands have been drawn into bghl knots
at his chest,

That the toll at Minamata did not climb
higher was the result of vears of patient
scwentific detective work.

When the first victims appeared in 1953,
local doctors made various diagnoses: bramn
tumor, cercbral palsy, svphilic, Japanese
encephalitis. Three wvears loter they had
30 patients, and realized they were confronted
with an epidemic. They called for help from
the Kumamoto Unlversity Schoal of Medi-
cine, 30 miles to the north. Among the speciul-
1sts who responded was Dir. Tadao Takeuchi,
a small gentle-mannered pathologst

“By the time we entered the case,” Dr. Ta-
keuchi told me, “there were 34 patients, al-
muast all from fishermen's families. Most told
us they had become ill after eating fish. Other
villagers reported seeing cats walking in cir-
cles, crows falling from perches. Both eat fish.

“We fed some of the fish to experimental
animals. Some were stricken, We still had no
iden what the poison wis
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“1 performed autopsies on the animals and
on human victims. The results in each case
were the same—a reduction of neurons, brain
cells, in the cerebrum and of the granular
cells of the cercbellum.”

The findings explained the symploms per-
fectly: ataxie gail, convalsions, numbness in
the mouth and lmbs, constriction of the
visual field, and difficulty in speaking.

“We sehrched the literature for a toxic sub-
stance cansing these svmptoms, Months after
we hid begun, 1 came ncross a British report
on paisoning by methyl mercury—an organic
mercury compoand far more loxie than the
element dtself or its inorganic compounds
Evervthing began to fall into place.”

Anilvsis of the fish and of the victims
showerd remarkobly high levels of mercury.—
ns much as 24 parts per million in the bayv's
smuall crabs and 144 parts per million in kid-
neys from human victims

‘atlently the humamolt team traced the
methyl mercury from the shellfish back
through the water to the effluent pipe amd
sludege of the town's principal mdustry, the
Chisso Corporation. Tts regular ouatput in-
cluded chemical fertillzers. industrial chema-
cals, plastic materials and synthetic fibers

Brain Sulfers the Groatest Damnge

About a vear before the first victim ap-
peared, however, the factory bl begun mass
production of acetaldehyde and vinyl chior-
ide, wsed inthe plastics industry, In both proe-
CEsps, mercury compounds serve ns catalysts.
Puring the reactions, some methyl mercury
was formed, then passed with other wastes
through the plant's effluent into the bay.

Fich and crustaceans, pumping the water
through their gills and feeding on contami-
nited marine life, absorbed and concen-
truteed the methyl mercury in their tissues,
trunsmithing it ultimately to the fishermen
and their families

I asked Dir. Toakeuchi what happened when
the methyl mercury was absarbed by the
human svstem

“We tound some damage in the bone mir-
row, lvmph nodes. nerve fibers, liver, and
kidney, But the eatastrophic damage results
from methyl mercury’s ability to penetrate
the *blood-brain barrier'—a protective system
Lhat bars most toxing."

The process of destruction is not fully
undersiood. The mercury mav attach itself
to sulphur groups within cell proteins and

Nuational Geographic, October 1972
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decision made by Austrian health suthorities
in Vienna Citing reports ol mercury contam-
ination m Sweden, they impounded a carload
ol imported Swedish eggs.

Ur. Torbjorn Westermark i(page 517), a
nuicledar chemist, wis one of the sclentists
called in to resolve the gquestion of the eges.

We talked in his office at the Roval In-
stitute of Technology in Stockholm. “Analvsis
by neutron activation showed the eges to be
within safe limits; and they were sold. But in
the process we opencd up a Pandora’s box.

“The egis and other Swedish foodstaffs ran
two to four times higher in mercury content
than the snme foods from Denmark and other
European nations where the methy] mercury
compound was not used. It became clear that
some of our farmers, despite warnings, were
feeding treated seed to animals ™

It wos also determined that residues from
mercury sprays and the seed deessing affected
mercury levels in crops:

Dr. Westermark continued: “Then we
decided to look at fish. We theorized that
come of the seed dressing leached from fields
into rivers had gotten into the fish. We were
proven right in suspecting high levels of mer-
cury in fish, but wrong on its source,

“Investigation showetd that mercury levels
in fish ran highest in industrial areas, par-
ticularly around chlor-alkali plants and pulp
und paper mills: Both used mercary, but not
in the methyl form found in the fish.

“This lnst small puzzle was solved by two
voung scientists,. Soren Jensen and Arne
lerneliv. Duplicating stream-bottom  conddi-
tions in their laboratory, they found that mi-
croscopic organisms:convert elemental mer-
cury and mercury compounds into methyl
mercury.”

Potent Effects May Last For Decades

By 1066 the Swedich Government hod
banned the use of alkyl mercury in agricul
wure and ploced severe restrictions on the use
of other mercury compounds.

Ixr. Jan-Erling Larsson of the Swedish En-
vironment Protection Board told me that the
resilis had beon dramatic. Mércary levels in
swiedish food have droppied to those of other
European nations, and bird populations have
returned to provinces where they had been
reduced or had totally disappeared

But Dr. Larsson added that troublesome

problems remain—problems that now con-
cern American scientists. "First, the mércury

Quicksilver and Slow Death

deposited o some of our likes and streams in
past vears mav remuin there for decpdes. Fish
i these waters <till show high mercury levels
Wi have found no fensible method of remos-
img or neutralinng these deposits

“The seconi problem & a matter ol our
ignorance. About one percent of our waters
remain blacklisted. In more than half these
chses, wi cien attribute the contmmination Lo
pollution. But 1 the other cases, about 40
percent; we simply don't know the source. It
may be rom atmospheric pollutfon. This is
in dres we're examining today.”

Tragedy Brings Public Awareness

American scientists had followed the Jap-
anese and Swedish experiences, and in 1469
the Food and Drug Administration estab-
lished an O5-paris-per-million guideline as
the maximium siafe limit for mercury in fish
But it was-not until 1970 that mercury pol-
lution became a matter of public concern in
the United States. The news reports that trig-
gered the interest centered around three men

Ernest Huckleby, a lnborer in Alamogordo,
MNew  Mexico, obtnined waste grain seed
treated with the same methvl mercary com-
pound that potsoned birds in Sweden. Bags
aof such seed carry a tag warning that the con-
tents are poizonous to animals and humans,
and the seed is dyed n bright pink. But as the
recent poisonings in Irag proved (nnd this
wits the third outbreak in that nation) such
warnings are not alwayvs enough

Mr. Huckleby fed the grain seed to his hogs
Later he butchered one and he and his family
ate the meat almost daily for three months
Az u result, three of his children were =e
verely crippled, A fourth child, poisoned in
his mother's womb, was born blind and
retarded (pages 518-149)

Also im 1970, Norvald Fimreite, & Nor-
werinn graduate student at the University of
Western Ontaro, reported on o twosvear
investigation of mercury contamination in
Canada The results showed high levels of
mercury in seedeating birds such as par-
tridges and pheasants in Alberta and Sas-
kiutchewan, whiére farmers used the siame
mercury compound us in Sweden. Then he
determined that fish from the Lake St Clar
and western Lake Erie areas—both polluted
by discharge from chlor-alkall plants—con-
tainei] levels of mercury as high as seven parts
per million. His fiindings, confirmed by other
studies, led officials 1o establish  fishing

21
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A Yecaptive” plant, 1t was built to service the
corporation’s adjoining pulp and paper mill
The chlorine and the alkali (caustic sodn) are
useil to bleach wood pulp.

To manufacture these products, brine is
pumped through a series of large cells A
film of mercury coats the bottom of each cell.
When a current passes through the brine, it
releases sodium by electrolvsis. The sodinm
combines with the mercury, from which i
can be recovered by a simple process

"We employ mercury cells rather than an
alternate system because they vield o puref
caustic,” Dr. Houtz explained “We needed
7,600 fliasks 1o establish the plant

“We lost mercury at several stages of the
operation, Unce we learned that the loss pre-
sended an environmental problem, we nctid
to cut off every puath of escape.”™

He showed me droinage systems rebuilt to
prevent plant spills from entering the normal
efluent, new devices to remove mercury v
por from gases, and an impoundment area o
hold mercurv-contaminated sludee removed
irom the brine s it 15 recycled.

Results of the cleanup were revenled on an
instrument called an Ohin Mercury Monitor.
Everv 12 minutes it automitically measures
and records the mercury contentol water flow-
ing (rom the plant’s two effluent pipes. The
recorrier read between I.5 and 5 parts per bil-
lion, a level that would even meet the interim
government gubhdelinds {or drinking water.

What Else Can Do Mercury's Joh?

Cnher industries may be forced to abandon
the use of the element. This vear the United
States  Environmental Protection  Agency
meoved o ban all mercury pesticides used in
paints. The industirv consumes about 10,000
flasks u vear. But mercury will continuee 1o be
used by manufacturers of electric lnmps,
switches, and batteries; and by dentists, lab-
aratory technicians, and others. Few practical
suthstitutes exist, and a government study con-
cluded that these uses of mercury present
“minimal hazard."”

The problem with these products comes
from ther disposal after use: They often find
their wavinto 4 sewnane svstem of INCINET AT,
Burned, the used product releases its mercury
mto the atmosphere. In sewage it flows into
rvers and streams.

Lir. Frank M. B'liri of Michigan State
University's Institute of Water Research told
me of other sources of mercary pollution. 1

Crenckydlver ared Slow Death

estimute that the burminge of c¢onl and other
tosstl fuels by power plants and other users
in the United States could release as much as
1,800 tons of mercury into the air a vear,

“Ome team analvzed samples {rom the
Greenland ice sheet. They found mercury
levels in the atmosphere remained stable
from 800 B.C. until the 1950 Since then the
levels appear to have doubled-—a result, it is
believed, of industrial pollation, and a speed-
inge up of the natural escape of gases from the
earth’s surfoace s man scrapes and cliears lnnd
for new roads, homes, and industries.”

since 1970 the EPA has been monitornng
inclustrial pollation. The agency is seeking
a total ban on the releaze of mercury mto the
Nitions waters, and propuses to restrict
mercury losses into the atmasphere.

Some scientists say the agency’s limits may
be too high—allowing some plants to lose as
much as five pounds of mercury into the ar
every 24 hours. (thers, inchuding industrial
plant managers, call them impossible to meel

Tuna Industry Suffered Losses
Nooone T talked with doubted that methyl

mercury poisoning was a threat—>Minamata
antl Sweden proved that—but controversy
swirls nround just how much mercury is
harmiul. The answer is simply bt known.

I tdked with Charles R, Carry, Executive
Iirector of the Tuna Research Foundation. in
his office on Terminal Island at San Pedm,
California, Outside, the air was sharp with
the smell of the sea and of tons of fish being
cooked in the surrounding canneries

“We produce about 22 million cases—some
440 million pounds—of canned tuna a vear
About half is eaught by American hoats, nost
of the remainder by Japanese, Thiwaness,
and South Koreins. Whien the first score head-
lines hit, sales in some areis dropped nearly
40 percent. We've made substantinl recoveries;
but there are probably some people who will
never go back to the product

“We feel the government's 0.5-piarts-per-
millian guldeline is unnecessarily striet, buot
we are acting to ensure that it i3 mer” Mr
Carry concluded. “We have urged skippers
ttr aviid catching the larger tuna; they stem
to rian Lo higher levels of mercury. We've
nlso sugpested that thev shun cértain arens
where ecarlier catches ran abave the guideline ™

The swordfish industry was hit even hard-
er. Japanese and other foreign fishermen sup-
plied 95 percent of the 26 million pounds of
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the fish consumed each vear in the United
States. Confronted with the FDA's indings
that 95 percent of swordfish run above the
puicdeline, the foreign fishermen have simply
stopped sending their fish here.

How does the mercury get into tuna: and
swordfish? Charles Carry told me; “These fish
are caught at sea, far from industrial pollu-
tion, The mercury must come from natural
somarces. Scientists estimate that the oceans
hold about 50 milllon tons ol mercury,
largely the result of land erosion.

“Tunn and swordfich concentrate this nat-
ural mercury, At the top of the food chain,
they ingest vast quantities of smaller fish and
absorh their mercury.”

Pipe-puffing Dr. Vincent P. Guinn, one of
a team of scientists at the University of Cali-
fornin at Irvine, supported Mr, Carry's views,
“We analyzed seven preserved tunaspecimens
dating from 1878 to 1909, then we compared
thie results with those from five recently caught.

*"Our finding= The old fish averared 0.95
parts per million, the recently caught fish
(0.91. We can only conclude that mercury lev-
¢ls in tuna have nol changed appreciably dur-
ing the past 90 yeurs.”

Poison Causes Chromosome Damage

In Washington, D, C., 1 put these questions
to Richard Ronk, who investipated mercury
contamination for the Food and Drug Ad-
ministration. He agreed that in the United
States there had been no proven cases of
mercury poisoming from eating fish. “But
please understand that our job is to prevent
this. If we waited until there was anepidemac,
we would be derelict. And contamination,
man-made or natural, i=stll contamination

“In setting the 0.5 guideline, we drew on
data from the Japanese ond Swoedish poison-
ings: To be safe, an average-size adult should
eat no more than two ounces a day of hsh
that reach the maximum (0.5 limit

“We have run tests on other fish and foods
The only problem seems to be with the larger
tuna, with the swordfish, and with fish from
contaminated fresh waters."

Other scientists, worried ubout the subtle

long-term effects of mercury poisonimg, feel
thiat even 03 parts per million 15 too much

A glimpse of these effects may have been
provided in & report from researchers atl
Florida State University. They found that
levels of mercury in waler as low as one part
per million could reduce photosynthesis and
growth in phytoplankton—organisms at the
very beginning of the agquatic feod chain
Other investigations on plants and animals
have shown that methyl mercury can cause
aberrations in chromosomes—the agents that
control heredity in living cells

“Until suitable techniques are developed
to study these effects,” an FIDA researcher
warned, “the only means of protection is Lo
keep exposure to mercury at the lowest pos-
sible level”

War on Mercury's Evils Only a Start

The story of mércury pollution is a familiar
one: man drawing on future accounts to meet
present needs. In Stockholm's Riksmuseet,
Dir. Alf Johnels, whe had helped spot Sweden’s
mercury problem, summed it ap.

“It was a matter of human fatlure. We can-
not zee bevond immediate needs: Mercury
did the job, so we vsed it and trusted the
carth to absorb it. Not until people and birds
died did we find out how wrong we were

“1f mercury were the only pollutant, that
would be one thing But every day we're
pouring into our environment tons of other
substances—aeadmium, lead. industrial chem-
icals like the polychlorninated biphenyls called
PCB's. Some are stable and will be with us u
long time. And we have no idea what their
lung-term effects will be.

“We whe work in museums know about
vanishing species—they are here, as always,
then one day they are gone Their environ-
ment has changed.

“Oinly if we think in terms of generations,
and are willing to pay the price of keeping
the world clean of our own foulings, can we
have confidence thal man will not Join that
list of vanishing species.

“With mercury we have made a beginning,
Now we must begim on the others.” []

On a company store, signs of hard times: Once the Xation's foremost meroury producer,

the Idrig, Californis, mine shut down last April after mercury prices lumbled to a fifth of

their former level Legal restrictions and industrs’s reduced use of the metal caused the price
drop, Most workers left in search of new opportunities; a fow, like Nick Esteban, remain in the
company town, hoping the mine will reopen or other job offers will come through.

Oueteksilver amd Slow Death
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RISING SERENELY from ils
sacred pool, the Golden Temple
shimmers in Amritsar, holy
city of the Sikhs. Gilded copper
and marble studded with

gems encase this most famous
of Sikh shrines. Celebrants
gather to obserce the birthday
of Guru Nanak, who founded
the religion in the 15th century.
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Punjab town of Anandpur i the Siwalik
Range of the Himalavas "Fhere, 10 a brilliant
white grrdwara, or Sikh temple, | hstened 1o
the chilling tale of Guru Gobind Singh ( 1666-
1 708) and the “Five Beloved."

Grobind Singh was the tenth and last of the
Sikh gurus, or teachers. A poet, a Sansknt
scholur, a huntsman, a warrior, and a deeply
religious man, b wias alzo practical. He deter-
mined to esinblish a Sikh brotherhood hardy
chough o survive the antagonism of kings
amvl emperors, especinlly the Mogzul Emperor
Aurangzeb, who had  bebeaded Gobind
Singh's father, the ninth gung.

“It was during the springof 1699," <nid the
pranthi, the gurdwara reader of the scriptures,
#s we siat on the floor under & ceiling fan
Through the temple window 1 could look oot
upon the green Himalayan [oothills, & patch-
work of sunlight and shadow

“Uhn this verv site,” he continued, “"Guru
Gabind Singh pitched o tent™

Below the tent, on the plains, a throng of
Sikhs from the countryside had assembled.
Gurn Gobind Smgh twewered before them all
—and asked for an incredible sacrifice. Was
there a Sikh willing to give up his life, then
and there, for the goru?

Five times; sad the granthy, Gury Gobing
Singh asked this; five times heroic S1khs re-
sponded; five times the grim gury emerged
from 4 tent, his ste#l sword dripping blood.
But he had killed bve goats, not Sikhs—auand
his valiant volunteers, now robed in saffron
and garlanded, became the “Five Beloved,”
the first initiates of the Khalsa, the society of
the guru's own.

The Five "R's" Set Sikhs Apart

The vast majority of Sikhs today, 1 learned,
become members of the Khalsa; and all Khnl-
sa members adopt the five “RK's,” svmbuols
introduced by Gury olind Singh, They are
keiha, the long hair wrapped in a turban;
kangha, the wooden or ivory combh; kacitha,
military knee broeches: kara, nosteel bracelet:
and kivpan, a sword (nowadays, asually a
tiny [mcsimile inset in the combl Al Khalea
men take the surname Singh—hon—though
not all Singhs are Sikhs.

“Giobind Singh wanted a people who could
be recognieed. from afar,” said the granthi
But legend savs that the gury himself put it
more renchantly: He wanted every Sikh to
bee brave enough to fight 125,000 foes

Thus one of the things Sikhs are most
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famous lor is their military prowess—fherce
valor in Indian history, outstanding recoreds
in the British-traimed Indian Army. But they
are much more than that

Today the Sikha are probably the best
farmers n India They are conspicuous win-
ners in the Indian world of sport. And they
still furnish a larper proportion of their popu-
lation to the Indian armed forces than any
olher community in the nation

A Sikh is spenker of Indin’s Lower House
of Parbiament. ‘A Sitkh contractor bumblt the
United States Embassy in New Delhi A Sikh
is governor of Rajasthan, and aSikh is India’s
foprelpn minister,

Puniab Thrives on Feuds and Farming

The Sikh lives with more gusto and is more
enterprising thun maost Indhans. He drives
more recklessly, o that as poessible. He &
lusty, sometimes arrogant and uncouth, fond
of monev and of good enting. He has i pas-
sionate love of alcohol, buot will pot smoke.

The Sikh countryman also has o fierce tem-
per. “There 1= o Punjabi proverh,” my frlend
and interpreter Jndwant Singh, of the Punjab
state government, told me, “that a Sikh farm-
er is usually in il or in the law courts."

Feuds over land, wonmen, water rights, or
an msult linger atterly for decades

The Punjaly s farm country, obe of the
world's mast heavily irrgated regions, and 80
percent of Punjab farmirs ore Sikhs, In India
they lead what has become known through-
out the East as the "Green Revelution”

One hot premonsoon day, 1 went with Jas-
want Singh o the village of Chotala near
Tarn Taran to see the Green Revolution in
progress. The savpanch, or headman, = Gur-
dip Singh, ohout 30—hondsome but zome-
what forbidding, with a revolver in a holster
unecer his arm and ashotgun over hic shoulder.

“A village feud.” whispered an official. “He
must protect himself”

Gurdip Invited us into his new six-room
concrete house, mnd, as we drank tea, he ox-
ained: “Town 158 acresand 1 plant two crops
a vear—wheat and maize. With the old seeds,
five vears pee, 1 harvested 10 mauneds of
wheal an acre. Now 1 plant the new dward
varieties of wheat, and this vear | harvested
about 33 maunds an acre.”

At a fraction more than 82 pounds to the
maund, that is roughly 2,700 pounds, com-
pared 1o the average wheat vield of about
2,000 pounds an acee in the United States

Narianal Geographic, Ccrober {972



Mol far Trom Ceurdip's Larm, along the G rand
Irunk Road, 1 had further striking evidende
of the Sikh farmers’ new prosperity. We

i
India’s shining new status svmbaol, the tractar
Nhere are more tractors now in Punjab than
in any other state of India

Better known to the world than Puangal's
roleé in the Green Revolution are the trsgh

events thal lgal erledd L 25 viears . Inn 1947
India became free, but at a price—the part
tion of the country into India and Pakistan
In northern India the Punjab bore theé brum
af the «plit. The eastern segment, aboul 38
percent of the old Puniab provinee, refrninesd
with India, while the western segment. about
fid percent, jomed Pakistan

Hindus amnd Sikhs i Pakistan moved to
[ndia, and Moslems in India went 1o Pakistan
More than ten million people exchanged

countries. The refupess came nfoot, by horse
hack, 1n carts, by train, No one Knows Bow
many thousandds of Sikhs, Hindus, and Mos
lems were murdered when peaceful villagers,
enraged by tiales of violence, themselves bie-
came violent. Soldiers looted. Police looked on

Women Carried Poison g5 o Taast Resort

| talked in MNew Dielhy with Capt, Ude Singh
Dhillon, a lean, straight-backed Sikh of 69
who led a caravan of s people from Paki

nchiae The carmvam wiss 17 mles lohe,

siaEn 1

and in it were 150,000 persons, 5,000 bullock

carts, 2,000 horses. and 200 camels
“We would start marching at 400 am.,"
Captain Dhaflon tokd me, “and cover about
fourteen miles a dav, and we walked for ten
or tleven davs. We were organized by villnges
nt the end of the day a village leader would
] Al TEpH rt 10 e On 45T PIFOETESS 1]

r1de u
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hiz villare. We were attacked, but not often

we had eung, and at EVEDNY €N OUNIET WiE TELEL-
tated, The vounger women carried psolson
If we are caueht,' they said, *wee will kill our
selves” About 200 people died on the march,
masthy men, most from heart [alure

When we got to India people asked, “Whnt
do we do now# 1 said, T don't know myselt.”

W hat did they dof

Thev wient to the cities, anid, being Sikhs,
they found wark. An American in Binar told
me, “The Sitkhs here who had been uprooted
from Pakistan were selhng lace and buttans
i grpdin on the sidewallks 20 vears ago. Now
they own butldings, and they are the back

Done of the transportation industry.”

fmehici’s Enerveetic Sikhis

1] '.-'l:'IJ (st Sikh after Sikh at the wheel of

Murtin Luther of the East, the Hindo
Sannk sourht reformation of hie Dath, D
unhke his Lrerman conlemporary, b wend
i Fiy ETCRLL El e -r'|'||'.'|||". I||I||||-: !"rlr'l.'
Lthroughout Inthia In guest ol followers,
wanank found mo=t of them in the north
Even today the majoarity of the nation’s ten
il lbon Sekhs Live o Piinzab
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And on the farmlands of Punjab an admin-
istrative reform  gave the Stkhs and the
Hindus a new start Acre by acre, the stale
consolidated land holdings that, over the cen-
turies, had been fragmented Some were top
narrow toallow a bullock to turn while plow-
tng. Then the land was redivided into larger
propertige, on which somie 400,000 to 500,000
families were seltled.

The slaughter of Hindus and Moslems duar-
ing the ereat mieration between India and
Pakistan would have horrified the founder of
the Sikh religion. Hindu-born Gura Nanak
(1460-1339), a gentle teacher and poet, hesrd
the call of God and declared, “There i5 no
Hindu, there s nio Moslem™—that is, in (God’s
shirht all are equal

sikhs today believe that God is one, and
formless; they reject the Hindu pantheon of
wods; they reject asceticism, (acting, and
vegelarianism, though most of them, like the
majority of Hindus, will not eat beef. They
believe, ns Hindus do, in the transmigration
of souls and in karma (destiny); and, like
Christians, thev believe in Gal's grace, in a
revepled soripture, and in praver.

Food Bresks the Caste Barrier

In principle, Sikhs reject caste, which s stil]
a vital part of the Hindu system despite laws
that modify its practive. Yet the majority of
varly Sikhs were converts from Hinduism,
and, as with Hindus, the old caste wavs still
cling. Esch of the three hasic divisions of the
sikhs—]ats, non-Jats, and untouchables—
lives behind boundaries that the others cross
with difficulty. But change nccurs.

The distinctions of caste fade away in the
guru-ka-longar, the “kitchen of the gury,”
which & part of every gurdwara At the im-
pressive Golden Temple in Amritsar, the
holiest of all 3i1kh gurdwaras (pages 330-311,
during the celebrations of the five-hundredth
anniversary of Gura Nanak's birth, | watched
ns 50,000 Indians were fed in one alternoon
from the open-air langay.

sikh and non-Sikh, regarcdless of caste, in-
come, social runk, or political power, all sat
down in rows and ate together, They were
carrving out the wishes of Guru Noanak, who

established the kitchen not =0 much 1o feed
the hungry as to abolizh caste and teach men
humihty hefore each other.

The fare at Amritsar; thoueh suitably hum-
hile; was abundant Sikh sewadars—helpers—
carried tons of wheat, potatoes, cereal, and
hisliwa—a sweet—from huge iron caldrons o
serve all comers on leaf plates. “Most of these
provisions,” sald my friend Jhswant Singh,
“are from donors and they come by the cart-
load from villages, The conking and serving
are all done by volunteers™

Book Takes Place of Human Leader

After the birthday celebration, | inspected
the Golden Temple at leisure. There 15 a 5ikh
praver that implores God for an “unhampered
dip™ in the sacred pool that surrounds the
temple; this is a reference Lo Umes past when
kinge forbade worship ot Amritsar, with
penalty of death for disobedience. Sikhs came
to pray anywiy, and many were slain

During the 18th century., Afghan invaders
blew up the temple several times The sacred
porl was desecrated by debriz and. by the
hanes of men and cows

Mo oshoes are worn in a surdwara: shoe
lepther is ceremontidly unclean to Sikhs. Viss-
tors may wear socks into the temple precinets,
if they hive never been used before, or they
muay g0 barefoot after washing at the entriunce
I wore socks Jaswanl Singh and Xarinderjit
Singh, Curator of the Central Sikh Museum
and Informaton (Officer of the Golden Tem-
e, went barefool

A head covering i@ mandatory, and so, as
we went in the north entrance of the temple
grovngds, 1 knotted the four corners of my
handkerchief and placed it on my head. Then
wie moved past tall Sikhs in blue turbans and
blue tunics, swords at the waist, went down
twa short flights of stairs, and emerged into
the fierce light of a Punjab noonday sky

There, shining before us, lay the hallowerd
paol, and placed in the middle of 1t its gold
feaf reflected 1in the water, was the resplen-
dent Golden Temple.

The sunken pool i¢ about 300 feet square,
and is bound by a pavemunt of whité and
Wlack marble “Let us take our walk around

Eyes spurkling, o Sikh bov offer< a shy greeting. Like most male
members of his fiath, he bears the name Singh, Hindi for hon
Sikh schools teach three Innguinges— Pungabi, Hindi, and English

~ane] Instill the special pride of the fash into the next generution

el s Energeric Sikha
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in juil. Tara Singh was imprisoned nine times.
Finallv, in' 1966, Indin’s Parliament vielded,
andd a new Punjah came into existence, which
Sikhs (the majority of the state population)
ruled for the next five vears.

“But we win, and then we quarrel,” n Stkh
siit] to me in frustration. In June 1971, bitter
factional disputes ended 1n the resipnation of
the gsovernment, Punjab today is run not by
the Sikh majoritv but by the Congress Party,
put in office in the stormy March 1972 elec-
tions. That party s headed, of course, by
Mre Indira Gandhi, India's Prime Minister.

Give a Sikh a Car He Can Drive

Whatever the vicissitudes in the political
life of & Sikh, his private life 15 characterized
bv unguenchable vitality, and he tends to
choose the muore energetic occupations.

There are 300,000 trucks in Indin and
%0000 buses; hall (almost 100 percent in
Punjaby) are owned by Sikhs and more than
half are driven by Sikhs. Knowing the 3ikh's
“warrior-caste mentality,” vou scuttle willy-
nilly when a truck roars down on you, for a
truck will never get out of your wav. “There
i3 no death more noble to a Sikh truck driver,”
said a coustic friend, “than self-destruction
on the Grand Trunk Road."”

Stkhs also monopolize large sectors of
India’s taxicaly business—notably in Calcuttia,
where there are 000 taxis, and in Delhi,
which has 3,750 Sikh taxi dnovers (or, to be
fair; some of them) have their own rules of the
roeel. The Sikh plays an Indian version of
“chicken.” Having achieved a brisk forward
spivedd, he adjusts his turban with both hands
Without slackening, be gnezes over his shoul-
dier ot fellow Sikhs at taxd stands to see wheth-
¢r he knows anvone, He waves: But even hin
dodges trucks. Only the fortunate survive

Onkar Singh Barwl, a graduate with i B.Sc
degree in phys=ics and chemistry, runs a taxi
stand part time in partnership with his broth-
er There are about 200 taxi stands in Dethi,
most of them with a telephone. You ring up,
day or night, and a cab arrives—an admirable
svaterm. Two or more drivers sleep each mght
at Onlkar's stand, on charpeis, wooden cots
strimg with webbing of jute or cotton. “Men
without a family take turns sleeping here,”
aard Omnkar.

“We have eight drivers,” he continued, “six
are relatives. A Sikh family naturally sup-
parts its relatives”

“Yes. but how is it,” I askid, *that so many

Tndia’s Energetic Sikhs

Sikhs seem to wind up in the taxi business#?"

“1 think my father was responsible for most
of the Sikh toxi drivers in Delhi,” was Onkar's
surprising answer. “SixXty veurs ago he wns a
police sergeant, He started a standon the side,
and he put members of his fumily on other
stands around the city, and they put members
af their families on other staneds.”

The qualities that make Sikhs India’s
doughtiest cabdrivers aiso enter into their
supremacy among Indian sportsmen. Twelve
of India's 18-man field-hockey sguad m the
1964 Tokvo Olympic Games were Sikhs, and
mine out of the 17-man squad in the 1963
Olvmpics at Mexico City. Goll, track, tennis,
wrestling, and mountineecring also are Sikh
sports. ©H the nine Incdians who clhimbed
Mount Everest in 1965, three were Sikhs,

The preeminent Sikh profession, of course,
i soldiering. “There ure no finer fighting men
in our Indian Army.” wrote Hrigadier Sir John
Smyth in the days of the British rule in India.
Afghuns, Persians, Moguls, Pathans, the
Turks at Gallipoli, the Ialiuns, the Jipanese
in Burma, the Chinese in the Himalavas, and
the Pakistunis—all can testify to Sikh valor.

Callant Stund Made ot Saragarhi

At Meerut, in Uttiar Pradesh, | visited the
Sikh Hegimental Centre, training ground for
the famed Sikh Regiment. The commander,
Cal. Gurbakhsh Singh, told me proudiy, “We
have the largest collection of Victoria Crosses,
or the equivalent, in the country "

So that I would unclerstand why, Cal,
Lrurbakhsh Singh recounted the epic story ol
Saragarhi, n small outpost on the Samana
Ridge in northwest British Indin Twenty-one
~ikhs manned the post, and on September 10,
18497, Orakzai tribesmen began to assemble
for an attack. By September 12 they num-
bereel 10,000

Fighting broke out éarly in the moming of
the 12th. The enemy stormed the walls, set
fire to the post, and called for surrender. The
1 Sikhs refused, No reinforcements could
approach the outpost—and 20 Sikhs were
killed. Then the signaler, Sepoy Gurmukh
singh, the last man alive, signaled the head-
quarters, “They are getting in now. Shall 1
take a rifle or go on sgnaling?” He received
his orders, picked up a rifle, and fought-—and
he too was killed

September 12, since that time, has been a
ceremontal holiday for all Sikh regpments.
Sikh soldiers and officers alike are imbuei

A0



Martinl herilage

| il i L e
T 0 I.E"l'
]l1']ll'l1.




with the Saravarhi spirit. Sa, at beart, o
S1kh ML
\s | came to the close of i
cobniry of the sikhs, | thought | Koew swhiere
the sikhs hod
Hul where are they goings
hatl ver

el i
LRl k] I_:l'

been and where they are today

st sy aritales the SiKhy

of Inidioe panil their chisf worrv 1= the stite of

sikh politn [t 1% e misfortune thal ol
Lics il pelicion have never been "L'||.I|'.'.|l"| :
Akl haunwar Mehinder Singh Beds, n =ikh
WL -:-llrl-"l|.|l'. and retired government ol
=ilchs the tw

X " 1 i 1
cial Hutl o man e INAETI

ik, el thies

lile. Relieton united them pe

viole s 'Sik e

FTERL Y 111

.[.lr' III-..- b wisles e

A TWE i e

e paart s
'hus charves are
A
ANTI AT
Byl

Hicct=s the

SIMD COMMmUnILsS < !'I.-: s

'I.II|I.l|. .l.l'i '.| i
when, asm Panjab Intely, corruption
all sikhs gel

wrty politics

.|ll||"-|| 1N BN ET TN E e,

name. Moreoves
A oelectedd momn Wl
riles the Sikl

romilucted ke politieal bhatiles

e rolwars

LERLEY'E
i and campalgns an
adl 1l

Eual hiokering ond Biombovant sote-seeking

with

Charges of corruption are algo heard in the

eiirtlWwiaras, aiul  somreimes  cirist
1¢ LKen

Driving past 4 newspope:
Delhi one day, T fead a fogh report: ARME]
s]RHS CCUPY SISGAN] GURDWARA

“How m 1Ny

OITICE I SN

) - ¥ ¥ a - | | 0
sikhs are msde?” 1 asked
" | - . I - - |I
illl.ll_l fFLIIArTiIns: ki

e aarieedd el hielosebeda
Famuids lemple

lI|_||I|I_| LN N I

hund redd

Actually there were 40, They b
theE: temuole 1l 1w OCIHH'KE 10 T 1ITerning
hued locked the sates, and had forbidden an
ree Loy ernies

We tried evervthing possible to stop co
vt 1w tadd] later by Nirk bzl £
eenitle but hrm-handed woman who led L
Conl ror Ll L e ondy way left was lorg

SOW The Loy

TTETTE TR 1| II'.ll' | §lkck LK
surclwars untyd =ikl
:“'Ill.!'l:'.lll |I LIk AT RN I| 151 E_ |- || |

for Sikh

1 ETVIRY (L
“ow lrends T'.||||.|||'|_-:|_'| Fraditions

lII =l I|| CHLUESE (07 CoriceErT
v Sikh, goes abroad. find

|_.|_| |l-i § l'-I|.- .|.

Ferie<t i stk husn

hime=elf “different
I he atfiuent skl

lI|..||'| = ANETY )

EErries for refision

EMECY TR S ERTALR R -||:|'. |'..i||" il TETT
[34 L iTnrmiiiiEgs Wi iTh ACTIV': TR
Hl‘! RS TREFTY &Y '-'.Illl-'

Yol thiee

AW av= Lhi
e Hinawmem: Perhaps an oeven

aravier danger. according o Pr. Man sineh

Nirankar:, o retirerd AmMOtEar eye su

| = ||; ||'|||||"|I ! 1k =irtess LI -"!'l--l- Pl

sithhi=m rather than the spurit of the fasth
Nhere 12 revidsion o Sikl culs his beard
but ot

".“"'Ili_ §Tee | [ W |

vl though | am an outssler

atl o fallore of charactor

ATTY OV RRAETEIR=LE:

L Loy BT 6]
future of the Sikhs The

reil, :--|.I the Sikhs are

stkhism dechne []

|III|||_|'|||- Lrl L
|||||l|I| 3 :ill A |:'i"'l|". NN |

Lthey will ot ity Tet






Baja
(alifornias
Rugged
Outback

MICHAEL E. LONG

TS AFAME wme Francieeo Ard
et Ll I i i 1 1 1
H LougEntial 1 ] i
native cli l-a Per He la
IT1E | | i i TNl i i El. f 0
i 1 i 11 1 i i
vaete Pl 4 L TaTer t by et w1






curing rush hour—I wem 1o @ restaurant
until things calmed down

*And vour Las Vegns Is Hke aocold show-
or- Tt makes the blood circulite, but vou cin-
niol stav in the shower forever.

“Look,” he said. Across the bay, La Paz
was 4 thin line of lights near mountiins
limned by a rising moon. With gentle stroles,
walter chressed the sand ot our feel Some-
where a senbird piped.

*“This 15 the sensation of Baa,” Froncisco
saicl, "Here we do not sell nolses of neon
signe. We have a different mepchandise—
wlitude, sun, peace, pure air.”

Bourh Road Threads an Empty Land

| was in the mood for such “merchandise,”
after my unconventional journey here. With
a colleague, Dick Lehman, I had driven the
grueling Mexican 1000 (pages 3693751 The
tace had taken us from the city of Ense-
nacka; below the United States-Mexico border,
to La Pagz, near Bala California’s southern tip.

With that wild and memorable adventure
behind me, but with almost no impression of
Boga other than of =and, salt fats, and boulder
strewn zullics, 1 determined to ke my time
driving northward. | wanted 1o explore out-
of-the-way places in this haunting land that
lew outsiders ever come to know

A slender epur of land, Baja, or Lower, Cal-
ifornia juis southesstward from the United
stutes along Mexico's Pacific coast (map, next
pagel  Admimmstzatively, the peninsula s
thivitled into the Stite of Baja California in
the north, with its capital in Mexicali, and the
Territory of Baja California Sur (south). with
La Paz as ibs capital

The Jand 15 arid, mountainous, and thinly
populated; most of its million or so mhabi
tants live in coastal towns or in the border
cities of Tijuana and Mexicali. Except for an
estimuted 40,000 residents in seattered onses,
the rugped interior Is unocoupied, Cne can
drive onentire day there and see only o hand-
ful of people—a trucker haaling gasoline,
brace of cowbove seeking roammng-stock, an
accastonil ntrepid] tourist

Colonized by Jusuit missionaries after the

Spanish conquest of Mexico, Haja Calltornia
remains todoy much ne it was then—un-
spoiled, myvsierious, remote. The reason is
the “Road,” a forbidding route, until recently
largely unpaved, that runs the length of the
peninsula and that hes long discournged all
bt the most determined travelers. Now the
old road 15 passing.

The Mexican Government has Duilt an
asphalt hizhway from Cabo San Lucas, in
the extreme south, 420 miles to the guliside
town of Santa Roslida, In 1968 a four-line
rogudway was completed between Thiuanng
andd Ensenpdi. Two lanes reach 97 miles
farther south to Camald. Crews work steadi-
Iy to Dmish the 1,000-mile highway by De-
cember 1973,

“There 15 a Mexican saving,” an official
ol me, “that if you open & highway, vou
gpen the whole world. We expect an explosion
of tourists when our highway is completed.”

An explosion they wall surely gel. Increas-
ing numbers of visitors already stream south
from the United States by land, sen, and air
But until the highway is hnished, those wha
dare Baja's rocky midriff are advised Lo have
sturdy vehicles, plenty of spare parts, amd
st backbones

After the Race, a Slow-paced Return

My own vehicle wae a Volkswagen, uar-
mored against the hoarmrds of the still-an-
torgiving road. T he car had a <Kid plate under
the engine, heavv-duty shock absorbers and
clatch, and oversize tires. The engine’s ar
intake was in the passenger compartment,
which was rensonalilyv frée of dust

| hind christened the car “Boojum,” after
Haja's bizarre polelike tree (page 555) A boy
iy Ensenada had his own name for Boojum:
“sond boggee " —sand buggy

Having expericnced Baja <wiftly, and by
the seat of my pants, I now planned o leizure-
lv route south from La Paz to CaboSan Lucas,
iand from there up the peninsula’s outback to
Ensenadn, Enngue (Quique) Hombleton, o
voung Mexican echucated in the Unitied States,
wiould juin me as interpreter,

Betore seiting out, | savored Frandiscn

“The shoark lunged at me. but | knocked him on the nose with an oyster biasket™ A
hattered diving helmiet on his knee, 70-vear-nld Salomé Ledn reminisces about his
days ny a civer. Pearling was once the principal mdustry of La Paz, major ety of
southern Baja, but it ended when an unkoown allment Killed the oviters in the

1940%8. Salomeé, like manyv others, turned Lo fishing

Baja California’s Rugged Outheack
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Cinarled Bnger of land, Baja California split from
the mainland milbons of venr ger, crenbine a wlole -
ness of pirched mountiains and forbidding deserts
Largtions of truck drovers carved the Bada Roael: now,
ch November, raders challenge it for fun (following
artcle, pages 309-375) Sections of a new paved higl
wiay, poking south from Tiuana and sorth from Cabn
San Liucas, shotld link ugr by December 1973 Tongui
of the sea mght) laps Bolandra Beach, one of man
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Volkswapen, species “Raia
the authorzs car churms through
i four The vehiche had

Cevrins
Bug."

sand as hing

oversize Lires, reinforced suspension, and
a skid plote to shield vital undemarts
Yet the Bain Road exacted its price: [our
broken shock abearbers and three ruined
ixle Hearngs

Coritty smile gleams from beneath the
maustache of Mike Nielson during his
frst trip to Haja One of a hardy band
who delight in their own discomfort, he
threaded the poninsula in an open jeep

Aramburo = beloved Lo Paz. Throughout the
city sprayvs of bougainvillea drooped over
houses painted in zuy pastels. Shops; offering
dutv-free barpuins in watches, tape recorders,
and perfumes, clospd at one o'clock Lo renpan
lazily at four or later

La Paz—the City of Peace—was once the
city of pearls. From the time of Cortes, divers
roamed the shallow coastal wilers seeking
peiri-bedring ovsiers. In the 1940's 3 myste
rious ailment killed the ovsters, and most of
the divers became fishermen, One of these
was salomé Leon, a man with a broad ches
and gmck gestures that belie his 79 yvears
Lhngue dnd 1 called on him at his red brick
house on o quiet side street

LFi
i1
=y

“Don™t think we made a lot of money div-

iz =alome told me, shaking his finger: *We
had 10 bring up thousands of ovsters just to
¢l ane with a pearl in it Onee 1 foun
carml pesr]—it was perfect, ns green as a pralm
leal. The buver gave me 1,300 pesos, § cow,
A kilos of sueir, and a sack of beans. The
cow. was fal and pretty, bul she didn't have
any calves, so we ate her.”

in ll-

s he talked, Salome’s wile, a handsome,
sturdy woman, stood smiling shyly and nod-
ding ket hewd, her arms folded above an im
maculiitely white apron. She offered not o
word, bt remained unobtrusive throushou
OuUr vasil

Later, with Salome as guide, we drove 54

Nabional Ceedpraphiv, Oetisber 1972



miles over the moumains behind La Paz to
his fishing camp. As we bumped along—the
roil  wiis - bad., though bearable—Ssalome
talid me how weary he used to erow walking
the route years ago, when it was just a trial
‘When | pot to La Paz, even the hat on m)
head was oo much weight,” he sighed

At Bahia de ln Ventana we passed several
hshermen's chilidren,”

Salomé =aidd. 0 the ten boys; all except one

houses. “T had 21

hecame shermen These are their homies and
this 15 my village" He drew himself erect.
am el Fundador—the Founder.” Hordes of
:_'_,l_rjl_Jl_ hildren looked on as he showed e his
diving helmet, dented and green with the
pating of the sea (e 344)

]r'i'||'.|ll L '“||_l|'..|,- Rl 5 nll'l.'llll_l._l."| |'..'I |III'I.|'|!|I'.I-!|I. J'
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The divers wsed to bump beads under-
water,” Salome expluned. “We could spexk
to each ather when our helmets touched. 1
wits o gresl pleasure to search for oysters
When I found alot of them, I would sing and
whistle in mv helmel”

“alome’s =ons mended their nels on the
An afternoon breere Irothend Lhe sur-
*Here 1 am
Salomeé, his grayving hair ruffled by the wind

De=ad
faice il Llvi® :.'.'il.ll E|:'.[':'-_'.,I ':ljll
“ Al remembier”
“1 atill fish six davs n 1-'~'.'L'|'=.. al myv are!

Fiching prodnd for Salome and many ol

the finger shook asain

his countrvmen, the Golf of Cadlorma was
created] millions of vears ago, when Bajn

irom sk baane] .I"|]1.'.'-.!1'l'l | I'Zil'l"-lfll-'

Split away







along the San Andreaz Fadall, the borning
peninsula began o slow northwesterly drify,
shedding great chunks of rock, which became
tslands - as Pucific water fowed in

(In these lande life has evoalved in un-
usual wavs In 1953 a rattleless rattlesnake,
Crotalus catalinensis, was discovered on San-
v Catalinge Here. 1oa, barrel cactuses—zianis
of the species—grow ten feet tall.

At Cabo San Lucas, where Baja Anally
succumbs t the sen, fly-in tourists relaxed
at the fortresslike Holel Fimnisterra, perched
improbably on 4 high ridge of grahile rocks
(page 355) In the lee of these rocks Englich
pirates once waited to prey on Spanish gal-
leons. Now yachts swung laeily affshiore,

Restless Wanderers Oniee Nowmaed Baja

| wanlkerd the beach where Pocific rollers
plumed, in contrast to the placid gulf waters
a few hundred varde awav. On the sandd
bikini-clad bathers sunned, and bevand the
brenkers a solitary whale cruised northward.
[ climbed (o the hotel, phusing now and then
because of the steep steps. [ counted them—
180, Topside, T asked a balding guest how
often he had chimbed them

“Four times,” he replied weartly. " The first
time, the last tme, never again, ond don't
menbion it

Bajn California is all but surrounded by
water, vei the peomnsila’s rainfall 1= meager:
one to three inches annually in desert areas.
Crossing the parched and forbidding crage
of the Slerra de la Giganta, Quique amd 1
dipped down to the community of Loreto,
Here in 1697 the Jesuit Juan Maria Salva-
trerra landed to found the first massion—-and
the frst permanent European seltlement—in
Lower Culifornin. Enduring hunger, drought,
and sporadic Indion attacks, the Jesuits
established 18 missions vn Baja,

The Indinans were wanderers who spent
their lives searching for food. U riches or
architecture thes had none, though pamtings
in mid-peninsuln caves (page 339 suggest
thoir forebears had leisure enoush Tor artis-
LI pursains,

The “black robes,” as the Jesuns called
themselves, described the Indiins as - child-
like, stmple, and devilish. The Indiins woukd
often taunt the priests when the latter made
mistakes th the Indinn tongue. On one such
occaston the mussionary Juonn de Uparte, a
man of great strength, hoisted a disrespect-
ful member of his flock by the lair and shook

Ruijae Calitornia's Rugped Qutback

Determined diver, b brown peli-
can plommiets toward a fsh dinner
ifntdng page) Ocegin-borme DT
threatens the survival of pelicans
nesting on wlands off Baja's north-
west shore. Even with new contlrols,
it wll toke years to rid the onviron-
ment of the persiitent < hemibcal

Lenping for freedom, a striped
murlin fights o shoke loose o hook

Day comes to a golden end in La
Paz, velled by dlesert dust. The Bay
ol Lo Paz plistens bevond the ball
inwiers of Char Lody of Guadalupe

Church tfollowing pages)
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Hotel on the rocks, the Fousters
leR ) sits wtop a fageed promonto

*Hut vou must stay, Kosarno nsisted

[ will be late,” the prest repli

“Hut Padre.” Rosar ceEt], Ywie  hi
erhe, gueso, frijalilor—milk, cheese, hittl
eans he poest setthedd a box lunch and

L. Outgue ond 1 soon followed

| had heard that Padee Modesto biad prom-
A the Vicemn i woul ebil Loreto's
church, which had been diamaged b F
enrthoguake in 1870, i he won the Mexican
national lotien L1ty L1 'll.i-!:-l" | skl

“When 1 came here in 1947, only the walls
were standing, The sight pained me, and |
whirt] Lo L chiance o restore the churcl
Evervbody helped, The governar gave ce
mient and steel, U L= n Tijuana sent
L.OOKY pssas every month, and the peoaple hels
Te<in v dinpers 1o HUse moies
'hen, in 1952, | wan 500,060 pesos in t

o ".I'Iln'ul"l the neople fn el i1 derntd il
Lanifi viervihidne stopped. No more fiestn
Wi more dinners, Even the bishop stoppeed
cending money. T began to get lerters, Strang STy S . Lo
er< wiotlld write andd s | M VOUr CoLsin czlle Iy ; Viore tha
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Riding point on a mimature herd. o
vagiero lends his compadres along a dusty
ropdd north of San lenacio The cowboys
wear guarfer-inch-thick leather chaps s
armor against cactus: spimes. esert shrubs
provigle meager gracing; Baja nurtures anly
a third of the beef 1= peaple consume

"With the additional funds from the ot
tery, we hnshed the reconstruction of ‘the
church in 19254, but there are still a few de-
Lails;, some stonework, some ornpmentation,
I have always bought lottery tickets, but |
OEVED Wil #Ealn -

I'he padre stopped speaking, and | looked
up from my notes. Weary from the days of the
tiesta, he <at with his chin on his chest, asleep

Northwiestward of Loreto, Quigue and |
idrove along the shores of 25-mile-long Bahia
Concepcion. [ts waters were disturhed only
by feeding fish, its beaches, except for a few
fshermen and campers, were vacant. We
pauset]l where the road rims Covolre Bay, ane
of many inlets that notch Concepeidn, nnd
savored Lhe silence

Highway Threatens Lonely Splendor

suddenly, six belmeted riders thundered
past on motorcyveles laden with camping gear
Next came o green pickup truck with two
nuns in it who waved, vells streaming in the
winel YWe set up our tent at the water's erdige

And there we met Mabry Ogle of Grants
Pass, Oregon, camped with his wife, daugh-
ter, and son-in-law, After dinner we =at not
hy o caompfire but in the dark. the better to
se¢ the stars

“I've made so many trips here 1 can't count
em,” Mabry said, chewing a battered pipe
“startecd coming after the war. I we averaged
ten miles an hour then, we thought we were
dotng real good T used to sit here and watch
the Mexican trucks grinding around Coy-
ote Hay., They'd come poppety-pop down the
il th the lowest gear Lthey had, all it up like
Christmas trees—each driver put extra lights
on his truck to make it different

“We mot scallops ten inches wide in those
days. Clams by fhe bushel But now vou have
o winrk rea] hard to get a dozen. Times are
vanging. And that easy road up there. That'
be the end of the Baja | knew "

Chuique nereed. "When the highway iscom
pleted, vou will bave to Jook hard to find the
real Baja. In the past it was all around you,™

i
41

Perhaps. But some thing=s, [ thowght, would
the <sweel scent of desert air,
the gentle pulse of waves upon the beach, the
steady flame of stors across the sky, These,
disturb, not £ven the resound-
ing snores of Mabry that night, relaxed once
axain Wl his favorite spot

Next morning at Tordillo Bay we found o
bulldozer scarring the shore and  workers
precune a rock wall What fore

‘A tratler park, Senor,"”

A trader park! Mavbe Mabry and Quigue
wore right

A touch of history clines to Mulesmt, a
coastil town north of Bahia Concepeion. Here
on Oetober 1, 1847, the Mexican mihtia fought

HOCYVED L |.I.|.I:',:-I._'

nothing col

National Creoprapiae, Cctober 972
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Hounting riddies from the past, men and animils
drawn life-size or larger adorn the wall of & ¢ave n the
Sierra e San Borja. Anthropologists believe the fpures,
created about the time of Columbuos; symbolize the domi:
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DRIVING
THE MEXTCAN 1000

Rocks.
Ruts.
and
Sand

¢ By MICHAEL E. LONG

L G OGEAFHIC B1ATT

.
l TIGHTEN THE CHIN STRAP of my
crash helmet and lean forward, bard,

o be sure my shoulder harness and
seat belt are secure. My fellow drver, Dnck
Lebman, sits motionless, his fingers mak-
ing deep indentations in the loam-rubber
padding of our steering wheel His eyves
watch for the fick of the starter's flag

This 15 the bheginning of the Mexacan
OO, sctually an 832-mile dash down Baja
Califorma, from Ensenada to La Paz. Be-
[ore us lie mountains, sand, rocks—and
priel. Usually, almost half the racers brenk
down. Many who don't, wish they had!

Alone the route, repalr CTEWs man ning
checkpoints ey will get a lot of business
—hroken axles, blown engines, ractured
bhrake droms, dust-choked carburetors

Dick and I are amateurs, racing for the

Running a rock-littered gantlet. a
diiver mlots his dune bugey down th
Bijn Road, perhans the world's rough
psl racecourse, 1 he Mexican 1TO(KY draws
Ineregsinge atbention (o Baja Calitormu,
once called the “forgpotlen penimsolo
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fun of it. S0 are many others: doctors, pilots,
A lnck-

sLartng

teachers, hiremen, 4 judee, o housewil
smith. Fewer 1
viehicles are driven by professional:

(in this bright November mormng Ense
nada echoes rumble of exhousts from
molore e les Erucks, and se-
a Volkswaven
heasv-duts

ian ) ol the 222

to the
cune HuseEes,
dans—and from our vehicle
rerfilorced for the fond with
“lutch and shock absorbers, and a roll bar to
protect us if we turn over. | have named |
ar "Hoojum,  aiter Baja s extriaordingary Lree
%01 a.m., the drivers have
intervals At 11:40, the Hag

=ind dleparted
Al ghe-minute
aips fOr us
With a throaty, ascending growl, Boojum
wines up to 80 miles an bour. Dhick guides the
car around sinuous curves and down hadr
switchbacks, On our map
pared by a velernn moer—I1 nole an alarm
mg comment: "Mile 2459 Cht

There have been muny bad accidents here”

jn

a tip sheet pre

.";|l|'l.".'-fI

Mo crowd cheers his passing. Alone amaong

COACTUSES anel Dongum frees

Dirrving e Mexican FOENY: Rocks, Kury,

Jotin Howarnd
bovward Kancho sienla

I|l'|III ."'llll"" "

B

ek brakes into the first check-
of Camaluo, § take the wheel
Four miles downrond the putvernient ends and
our ordeal begins wblestone rocks

T hen sand, pounded to powder by generations

{10 p.nt,

o, the Liw

First, co

of Mexican trucks It spurts against Boojum
like splashing water and makes 4 gritty,
whining song in the trend of the bires

A pickup truck roars past and spits up o
rock that caroms off our windstueld. Fortun-
ately, the plass doesn't break

[Mck, a MNational Geographic advertising
FEprecentative ani not
me: “Put i 1 second!
Watch the solt stuff!”

“For heaven's sake

= 7] ;l It}

p alEnl man, spurs
Secomd] MNow third!

me drive!”
o my

Dhck, iet
F I've got the rhyvthm now
surprise, 've even passed a couple of other
the road

LmeE with

racers Ahead, at the top of a rise

disappears. | see spectators there,

cameras [ ask Dick what's happening.
“NMap mmdicates: a bad dip.  he replies

Yorerr, e Ol mibe mandatory checreosnts

Fight vehicles ook part
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Seecimomning
With
Pulagonias
Light Whedes

;‘;FR'”_F“ SPT St TUDES
of Argentina’s const
harbor a recently
discovered herd of southern
right whalys—ao named
hecnuse their rich store of
blubber and whalebone
once made them the
*right” species 1o harpoon.
Even today, despite an
internationn! covenant
among |4 countries 1o
pritect the endangered
creatures, outlaw whalers
eve Lhis and other
remnant herds, Though
faced with the possible
lirss ol their subjects,
scipntists are gleaning o
treasury of facts about
the [fewayy of these
gentle, infinitely
fascinating mamemaols,

! PATALCATA

578

LOSE TO SHORE, below the high escarpment. a herd of

whales frolicked. The tide was in, and the great animals

rolled and turned and churned the clear water with their

Aukes. We could have hit them with stones thrown from our
brushy sunbaked vantage, 100 feet above the beach.

“Keep on the lookout for Y-Spot.” I said, handing the binoculirs
to my wife, Katy. "She's almost bound to be somewhere nearby.”

North and south the wild and lonely coast of Patagenia faded into
the haze, In the windy spring of southern Argentinag, this September
day was one of exceptional calm. | could make out five or six vast,
dark shapes like submarines, They were southern right whales
(Enbalaena australis), a once-abundant species that is now perhaps
the rarest of all wide-ranging mammals,

Along this sparsely inhabited stretch of coast, whales came 1o
mutte and calves cavorted in the easy plavfulness of the nursers.
From our clilftop perch, the whales' sheer bulk—one or two were
longer than ffty feet and would weigh as many tons or more—
dwarfed the members of our research team moving among them.

Photographer-divers Bill Curtsinger and Chuck Nicklin were
quietly swimming with the whales. Andy Pruna, our motion-picture
cameraman, and Pedro, the boatman, attended them in a <kiff
Three orange transmitters, with underwater microphones suspended
from them to catch whale sounds, loated at the corners of a trinngle
of shallow sea 2,000 feet on a side.

| picked up earphones plugged into receiving equipment on the
clifftop, Through them | could monitor the sounds of the whales, as
well us the running report of whale action transmitted from the boat
and from a Cessna 150 spotter plane circling overhead.

suddenly a great shape breached nnd hurled itselfl in charcoal
sleekness from the water to smack down on the surface with a boom
like canpon fire. Moments later our spotter spoke from the plane:
“I think it's ¥-5pot's companion breaching, ¥-5pot just rolled over
on her back with her calf draped across ber chest. Now she's patting
it with a flipper.” 1 brought my camera-telescope to bear on Y-Spot,
named for a hig white splotch on her back like piebalding.

Newlound Haven Proves Ideal for Whale-watchers

Ohnly recently has this remote whale haven in the western South
Atlantic become known to us. In 1969 the National Science Foun-
dation research ship Here caome upon a herd of right whales off the
coast of Patngonia. Residents of the area confirmed that the species
visited the region each winter and spring,

Making a reconnaissance trip in 1970, sponsored by the New
York Zoological Society, 1 found the place ideally suited for behav-
aral studies The animals congregated in a small hay and along a
streteh of coastal shallows, promising relatively easy approach.

During that first season we uncovered extraordinary evidence of
right whales' restraint toward humans

One day Katy was out in our skiff with an Argentine diver, Adal-
berto Sosa. A whale approached and circled the boat ¢losely, almost
touching it several times with its head. But then it turned its flukes
to the <kiff, swished them strongly from side to side, bucked up and
placed them under the stern and raised the whole boat, pnssengers
and all, about six inches in the air.

katy kept cool. On the radio the told us what was happening,
and simply asked, “Do vou have any sugpestions?” Al the time, a

Nutional Geographic, Qcotober 972
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We tound that courtship involved much stroking and hugeing of a
female by the males competing for her. She would avoid her suitors
by rolling onto her back and lyving at the surface. But eventually she
bad to right hersell to breathe, and then the males would grab
hasty breaths and dive beneath her, swimming upside down and
pushing and shoving each ather,

With only one male present, however, the female normally was
quiet and tender in her acceplance. The pair would hold each other
with their flippers, bellv w belly, while mating.

Whales Stand at Ease —on Their Heads

Another notable activity had nothing to do with courtship, Fre-
quently, we would see a whale assume a vertical posture, tail outl of
the waler and nose down, its mouth inches off the bottom. One
observer reporterd this as a possible feeding attitude. But T suspect
that 11 1= a rest posture, for whales would maintain the position, eves
closed, for about 200 minutes at & time before surfacing to hreathe.
Normally they blow every two (o three minutes

It was delightful 1o watch the young whales at play. Strands of
senweed dislodged by storms were the tovs | watched one calf swim
up beneath s clump of kelp, draping the green ribbony stuff over its
head like a bizarre hat. Swimming ahead, it let the strands ship {ree
and stroke dlong its bick and flanks all the way to the wil, With a
swirl, the calf rolled on its side and used its tail to scoop the seaweed
within reach for patting with its flippers

Newborn calves liked to play with their mothers’ tails. They
would stide off first one fuke and then the other. Usually the moth-
ers patiently absorbed all the jostling. Once, though, we saw a big
female deftly roll onto her back just as her mischievous call was
about ti ram her She grabbed the voungster by clamping the small
of his tail to her side with o fipper. He wriggled and strugeled and
splittered. When he had ¢almied down, she slowly let him go

To document right whale social structare fully will require much
more fieldwork Yet a shadow hangs over our hopes, The few known
herds often concentrale near shore where they make easy targets for
outlaw whalers or for whalers from nations not bound by interna-
tronal agreement. Even though declared n protected species for the
past 37 vears, right whales have mnde little, if any, récovery

In late spring Patagonian nght whales leave their breeding area—
an area protected by the Argentine Government—and head south to
summer feeding grounds. But where do they go? Will they evade the
guns of whalers who are party to no restrictions?

Far-reaching undersea topographies that reverberated formerly
with the shouts of whales now echao only the monotonous hiss and
surge of sea-surface wayves set against the dull, numbing foar of
shipping. The once-vast host of right whales now 15 reduced to a few
roving hands—harassed, divided, and dispersed |:|

SIX-MONTH INDEX AVAILABLE

As one of the benefits of membership in the National Geographic Society,

an index for each six-month volume will be sent free, upon request, 1o

members who bind their GeoararHics ns works of reference. The index
o Volume 41 (January-Jupe 1972} is now ready.
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Spouting cow  escorfs
her onlf wlong a  surl.
fringed strand The
youngster—weighing
perhps thires tons at (wao
maonths-—stayvs within an
easy sidelong glance of
ity motbier. In shallow
water she keeps the call
on  her landward side
They spend hours play-
ing together, occasionally
resting and drifting with
the tide. Mother elephant
+uls and their mewhborn
pups, bottom, also find
haven during the ssuth-
ern winter and spring on
this mild-weathered Pn-
tnrontan  shore,  Unddis-
turbed by man, it pro-
vides a rare sanctuary for
many marine speciee
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The 1973 Oldsmobile Ninety-Eight Regency:

Walter Hoving, Chairman of Tiffanys, says its
a car for people with good design judgment.

Mavbe vou'll agree. Maybe you won'.

But if vou're going to invest 55000 or more In
a luxury car, shouldn't you at least come in and see?
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Tracking Florida’s tiny deer

DVING RADIO STATION—a Key deer weanng n irnns
R mitter i its collar—<rosses i highway on Hig Pine
Keey, The cottle ¢oret taes along to dirke on insecls stirred
up by the collie-size cousin of the common whitetul

sgnals from the collar relay the deer s movements (o
Dy, W, D, Klimstra (egehity, Director of the Cooperalive
Wildhife Research Laborwtory of Southermn Hhmos Upi-
versity, In an on-the-spist study supporied by the Nation-
il |_5|_'|_I|_'|.||1|'|||_ Society, the scientist wod his assistints
cavesdrop on the Nation's only herd of Key deer 1o un
dierstand their halnis and habitial peeds, Unde neariy ex-
tincl, the animals have incrEased under federal protection
o hivt B0, Yet they fice an uncertan future as land
development encroaches on their ishand domiamn

Your friemds can help sponsor such meamngful and
rewarding research. Nomimide them for Society member

ship on the Torm below

MATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP E;Eé'
-
Miasl ta The Sooretars, Nalhiid] Cesegrapbile Sodiely I'WISH YO JOIN iht MNATIHOSNAL Lo s i |
Waslungton, 13 0 b AR SOCTETY and i lose my il 3
FATIRTTRTE S
$ 5‘] _l:lll-.'HIhII YEAR 1973 MEMBERSHIP DUES INCLUDE
= SUBSCRIPTION TD THE MATIONAL GEQOGRAPMHIC. {GIFT MEMBERSHIPI | normuonpte mral o ko
wnomeal ilimed iy Uiy Tliieedd Saees aned throaghoan the worlsd an I | TN B TS c o |
7 5 [0 n fundds v egpavadent To ewpnpensune o addatimmnd - BF CHES 01 I PUTSNR FLLEEM
pusiiaar amil Winellang for msiiene magaarlie alitisail. fideda e i fefy =emw] =t oprd siEned
Pt 4 mivncka, =% 65 L anailean it U = fapmiala fosm2d) it vy oogiiires
O A7 lew 1S lwak drodt e imferiudtnimial momn oviber S0
s |p desdgite] Dizr sohacriptinm im the mrnpsdine
Lile myrrndmerlingp b wviuabalibe tu Laid LITVE LU I.'.'.I W nzr or afdet
Vhe feedor UCS. jae) [ty abbfeatng ndeis (e S200 1% fumlds reguly Les il v 1= i
ahonit, e Canlde 8210 Camidian or U S-ofimbs, for Wl uther |/ INQUENATL o }.:‘"“. biisibads I
griperiries, 3260 (U S hank Aralt or istematens moner arderd person kil wl fefe (| Use seporate sheed _—
Semil reenittmner ek n U Sodimend Cecograglin ook Cor bl tinnnsid foensdisatinnma, |
HEW MY
MEMBE M AME
Pl T mAEE OF AW PDeaiiibe SAMLT qmm . sEE e PLELEL PHIET (oK, Wia N
ITHET] A —



ThisTVcommercial shows
your head from bouncing oft

Allstate believes in air bags. We think they're todav's best answer
to highway death and injury. Along with lap belts, we'd l.Iw Lo see
alr bags mstalled for front seat occupants on all cars as soon as possible
What's in it for us? The same that's in it for vou. We want to reduce
the thousands of annual highway deaths and the millions of crippling,

|. EDD REIMEHRS: “Allstate b o With air bage for Allstate peopl
lieves i air bags. S0 recently they ta. drive. The air bap ia righl
botight 200 Mercurys under hares

0. bag might inflate asceidental ¥, 6. Ths roughest rondsé don' v mftat
when itshouldn't. But the ‘senso thie air bag. Bumps don't. Pani
i designed to prevent this rlops doan't

in & frontal cragh serous enough LiL fo cause Tmyary



10w today’s air bag can keep
ywindshield.

disfiguring injuries. Besides saving lives and preventing injuries, air bags
in cars are expected to help hold down the cost of your auto mmsurance.
For a 30-minute film about air bags for vour club or erganization, write

the Safety Director, Allstate Insurance Company, :
Northbrook, llinois GO0G2. Allsm.e

Lets make drving a pood thing.

& This specianl senging device, that 4. to inflate the air bag. Some
ses tochnology {rom thie Spac poople worry Lthal Lhe
progrinm, dechdes of g crash s
'||'ri-I|J!'-r'II'II]F:I':I

7. Even driving the car off & ramp 8. The bpg only inflates
won't inflale the bag.

11, Allstate save leb's e space pge 12 andd save lives.
t+chnology Lo redoce auio o
[T TS Thie commereind fos pd ved hoen showm on TN






surround your family with
for 40,000 miles.

The new General Dual-Steel Radial tire.
The American radial bulilt with steel belts under
the tread. Guaranteed for 40,000 miles.

Run over rough highway edees, it smothers them and keeps rolling.

G0 into a curve, the tmeads hold hmm

When you're apt 10 be carrving Farmily-sized responsibilities
m your can, those are the things that count.

We built the Geperal Dual-Steel Radial to be a lot of tire

tread rubber o dehiver a ot of miles. s a tre that, more than

A, Dual belts of
sleel card lo protect . gnvilyng, was bullt with vou and vour famuly in mind.

i thd tread area.

EI_ Flexible body Vile atter mile. Season saliter season.
Pligs wrap radally .
around the tire. Viavbe for as long asat takes a Y-vear-old

1D grow up 10 be i leen-ager

GUARANTEED FOR 40,000 MILES

Our Dual-Steel Radial will give you 40,000 miles of tread wear
in narmal passanger usage on your car. If it doesan't, bring yout
Guarantee Certificate to an authorized General Tire relailer,
we'll give you replacemant tire credil or cash refund at our
option equal to the percent of mileage nol recelved, based on
your purchase price |f avallable or the current safling price,
whichevor is to your advantage. Excludod are repairable punc-
turas; tires used on trucks, cammercial ar racibg vehicles;
and tires avidencing /mproper care or vehicle mamienance.

GENERAL

The safe-driver tive company.
.|III YU Fre ol .'I"r .! |I Pl |.'|'|.|l.|Ifl| g e |'..'II LR
sk whoued e 16-20 Seefe- Dvlver DY soognt Frogrom




everyihing

have more of
trash, 182,000

e ol atthuence, wi

Including muor

A vear. And whal 1o do with i

Burning it produces smoke and Ay ash

L I||-'.."I l.|'.||'|','- reed insects and disease
ANMany cities b
cleaner, more efficient and healthies
And waste |

I-||-'l.

ury their problem. lt's cheaper
yurial, or sandtary landfll, i

way o turn value land mto a2 communily
Los Angeles County reclaimed an abandoned
=frip mine r'-il 1 sanitary landfill

[|| rios

E'rl.'l.!lill..l.':..

s the lush, 87-acre South Coaci

.!-r-.||'l'

.I-.Il-l-l-.l :I-IIII'I

15 a real problem.

2o

|r'|.'||.lll

4 can do in your co
What can vou do with
1., Depl. 71806,
1602,

A :
pillar Dealer to show vou

|.I!-| DUt wital vo
Write for the tree boaklet
refuses . o
00 ™.
LIir ask vour local Cater
the Blmy, ""The |

You have a1 |

My,

Caterpitlar Tractor €
Vidams St Peoria, Minois

wble with trash,”

sl
O 1o ga3en

[H caterpiLLAR



Honeywell Strobonar 100 EHectronic Hash:

The°29” blue chip
investment.

o he Honeywell Strobonar 100: an investmen). Instead of an expénse
I costs yvou $29.95°. Once. And at about 200 flash pictures 3 y2ar, It should |ast 12
g 1 VIEAS OF More
e e Flashbulls for the same number of flash piclures cost about 530.°
e Each and every vial
- S0 with the Strobonar 100, you should save abaodt $ 350 ove

hrpd] 5350 saved is 5350 sarmmed, Which makes
ar 100 one of [Nne DEueest Dloe
The Strobanar 100 pavs a dividend
every time you click the shutier.
pavs are the belier
st the right ambount of |ghl
fHeel FOT a |.-;'|I|'-. | Joras i

ipht glonws esch Trme 1o LR’ s
g B el Ihat'e;

{the hasshe of flashbulb s

VLN INEDE

II-l-_'.":'. R | 1

LR ST rsa MYMELITREETS

!_|II|_'

The ddivicleneds 1 FICTLEPES Wil Fis .

'-|||'|| i Tl LirrEs iSe FERFTTh A rREe i

o F it
i

i b =i Keady |

rearly o use. And with fin flash pcture

LTS .II iy ! I 'i" I'.'.l :II"l

hanvine. and |I:_-|_u__|--.jE Yi'hon vou e nol using 1t jist
slip it in your pocket
Fhe Strobonar 100 also synchronbzes with
WO T AT i s i II!;I.III |'|I ":'r'llll.l' tor ils

MLET

able shutier cord and has a gulde

Yiou can start chipping coupone o

by clipping the one on thes page and

METYOL TR VO WL FREE slectronic
flash Bbrochurs I Fis

|'|'|-'|||-:!|'.!|. HOnNEsEL

Il'l_ll. Ll

o~ Strobotar Hoe and th
e namie ot YyOur neares
: Honeywell dealers
*haot including hatteriss
Please son? me FREE
ekt i I'- --.'.'--II"" pla m L
Honeywell Phofagraphin

.0 Box 220483, Denver, Colgrado 8022

Honeywell
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BUICK.

The solid feeling.







This man
ill never die.

Headacne. giZfZingss, anda LHE YISO L Il i
brain tumaor. Fever. andan elevated while © Bl it
Aith 3 <hift the e teould Be meni B ST = I [
sure 280/ 15 itcould be malignant hvperie Tl

The symptoms are real, but the patient isn't

SO B0 1O EEriming N-Cilassr ms al {2 | YEersIty
it lHHiacis: Medical Schonl TEemo rrmiuscal | i
BSSar W] tel ' =1 F Itoarmat y Lk l=ln A0s 38 8
cuper-smicient secretary to the main computar, accepting
ntormation al Firin LI aNSwWet

A medical stuaent considers theinformation provided b
the computer, diagnoses the condition, and proposes a
course of treatment. [T JIZRNOSsis aNa treaiment ar -
rect thecompulergives iiman "'A racle

iT e SWIrong, ine ApUtar puts 1ne ol SLIFE QN

TI I I'I'||'_| Hod Cal Oatiest el A ACICNT G T
plaints. This time, the student doctor has le hepretica
neip at hand. Instead of seemne the patient in the hospits
amergency room, as he did the first time, the computer
[ s minalits 3 a 18 Irsien _| =R ITTES y ol |
riear far mora <ario 3 II o N Fra ||_I¥' T L= | =

el maracritical

” F iR SOWITT .-. Fe=clidl T i

Teaching medical student: e riEht cant, ang
houldn't, be achieved by computers. That's the work of

xperienced, dedicated professors of medicine, But as 8
Iraining ar, tne DULEN figsa 1ol 1o OVier, and we re proud
|'"|;-| Fit l Lhi ! 1 FOETAI [ AL W3ENerd I-I 1 H
& Electronics Has beenable to maks

5- Iare e DERINS TS g LHCE, we i lIKe eyen, =W OOCTON

i @

GENMNERAL TELEPHONE L ELECTROMICS




The late, late Summer in Bermuda -
looks just like these postcards.
Enjoy it now. )

When Summer leaves vou, itisalive and

well and waiting for vou in Bermisda. Evervthing
vou could do in Summet can still be done on

our istand during September, Octaber and
svovember, Cateh up with the Summer vacation
vou missed. Orenjov another. Your travel

agent can send vou to the late, late Summer in
Bermuda. Or simply write to Bermuda:

G610 Fibth Ave., New York, N.Y. 10020

6 M. Michigan Ave., Chicago, lllinais 60602

Tl
Bermuda

Wish vou were here




Qantas
wants to send you
some junk mail.

7

Hecnuse |
d mall about South Pacific Tours. They |l clurter up
vour mailbox with beochures and folders and all Kind
f sruff. With pictures. And price

|".| 1 L evis pfices 1 m :I-.-_' LA TS '.h__" ntas

Prices os oy e 5700 1or 0 whaole tour o Aus-
rrafia. (And that's really a new low, even tor Lantas. )

Rt |;--:I_-. '._.1'. LS W | P at nothinge 1o et
people to fly with them. To Australia. To make my

| SOUTH PM|F|ETGUR$
l II" i II_";" T ','.' y h el P o from West Loast

B T e e — — — — .
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The sterling silver Parker 75 Classic Ball Pen
Live it to someone who's economy-minded.

ST oaRkeR



If nobody bothered to warn you, youd be proud to send

your kids to the Happy Clown Day
A eade. , N

e V10

Forget what you sec

The most imporiant part of a day
care center s the one part that can't be
faked and glossed over with bright
paint and papicr-mache,

| hat part S whatk imnside.

H its a good day care center, in-

side it'll have qualified teachers. An
asdult volunteer staff, and a program
[ar parent involvement.

It mught have someone who
knows what to feed kids 1o keep them
healihy And someone tocare for them
when they're mot

[nside it'l]l have allection, oo,

Kids secm 10 thrve on that _
Without at lesst o Jew aof these

‘f' .

N
=3 — '

L
things, a day care center is only a hol-
low shell. Somethung that can do a kad
more harm than good.

Thars Mevopolitan Lifes  con-
cern. T he children. S0 'we've prepared
abooklet for parents called = Day Care:
What and Why™

Right now in this country there
are 5 million lads under age six whose
mothers hold jobs. Quality day care
would be good for all kKinds of lads, in-
cluding mamy of these 5 mallion, Yet
cnly 700,000 spaces in licensed group
care centers are currently svailabie.

A word of caonion, however

Even worse that no day care cen-
vers ot all would be lots of well mpan-

Care C}:nte.

~ -},‘.ﬁf‘

Fa

g but immdequate ones. Thosc yeirs
a child spends n a day care center are
few but vitally important to his furure,
More than half of everyones learming
ahility is developed before school age.
If youreas concerned as we nboul
day care centers being good ones, send
for our free bookder, Write: Day Care,
Metropolitan Life, One Maditon
Avenue, New York W.Y. 10010, Ur
call yvour local Metropolitan office,
Dhan't paet it off. Its something we
think = lot of ksds can't do without.

Metropolitan Life

We gell hife insurance.,
But our bustness 1% hfe.



New Caprice. The most distinguished Chevrolet of all.
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Presenting the new Mark II.
The most Toyota.

wny car with a name like Mark 1 Exurious things, And all standard
must b '-lll"1f.|.|!.i|‘11'_ -.[1:',1.-1| it 1% e new viark Il even ott
Our brand new Mark 'l is the wop POAWET steering as an option
i :II VO | | Wi I.'||| | (1l tiem I
most powertul, (The 'only door hardwop like you see here
1ith six evlinders:) ' =i edan | TR

||| 1
. = kot | r st Tovol
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Slide-takers of the world:
look for this sign.

Turn your slides

THANSPARENCY

into snapshots.

This sign tells you that this is the place to order
great snapshots from vour favorite slides. Processed
by Kodak or your independent phototinisher.

And when vou get vour snapshots, look on the
back to see if they were made on Kodak paper. 1t so.
you know a fine-quality paper was used.

“a



Whether calling to Puerto Rico is vour business
or vour pleasure, make it casy for voursell, Dial direci
and save.

$2.55 plus tax is all vou pay for a three-minute
station-to-station call vou dial voursell between 7 p.m.
and 7 a.m. weekdays and all day Saturday and Sunday.

$4.65 plus tax is all it costs when vou dial the
call vourself between 7 a.m. and 5 p.m. weekdavs. ..
$3.45 plus tax [rom 5 p.m. to 7 p.m.

So use area code 8309 and be on vour way.

=

» & 5
—

‘Puerto ‘Rico*2* 1ound trip




ir is how
sugar uhm come

hﬁ!ﬂlpﬂlhnﬁlﬂﬁ.ﬂhl Mﬁnmhuﬂh#umm

look. Kids eat and drink more things made m

with sugar than anybody. But how many fat “W
kids do you see?
mhﬂhﬂmMﬂuhm

food than your body needs, you'll probably get thing mninﬂﬂﬂmm#m
mnmﬂ#ww ‘I'.hu d%t.ﬁnﬂn muln:ﬁn
L L e
Fttlﬂl.nﬁlntm something with

sugar in it can mean a new supply of body fuel.

Fot more tacts Mﬂm ro

Sugar information,
New York, New ﬁﬂ:

n.fd .‘




The digital clock radio
with Circle of Sound.




When youre buyinga hame,
let the windows do the

They can tell vou a lot.
The gquality of the windows
5 4 clue to the quality of
evervthing in the hoose, They
can tell vou whether the
houseé wis built up to a
standard or down to n price,
whether it's value [or money,
whether it will be an easy,
peonomiieal house to own.

All this from a window 7
Y en, DeCmLEsn W il..-.l"-'-.-s-

Ve S na rJr-:r:.-.-uJ.f-L 10h to
tlo, Not only do they eatablish
the beauty and style of the
home, they have to ket in the
Hght, let in the air, Keep out
the weather, keop in the heat,
and keep opersting ensily
etficiently, with minimum
attention, vear after yvear.
Lf .'~.-|rnF=.'l---.|_'-.".1 EUL corners
with the windows, It 8000
ANOWE U,

Al

Cut your losses,

As much s hall the heat
lo=s from a house can bo
through and nround the
windows and doors! Well made
windows ean cut this loss—
in [act, Andersen Windows
and Gliding Doors ean reduce
neat logses by 15%; to 3555 as
compared to windows which
just meet commercial
standarcs. (Over-a var,
o sizeable sum off vour
neating and cooling hills,
(What's more, vou'll |
gnergy and helping conserye
resolrees, and that's becoming
important 1o

that's

us all, ) Caiodg

i SUVITg

-
|
|

C LS

windows ¢an 3
malntenanee costs, too.

Bul how do vou tell a
good window 7

A window that seals
TiLT|1T|_‘-', ppens ensty, won't
stick and won't
rattle = the result
of great care and
[lmig I:!-L'Ir'l in
manufacture. How
et BE -.I Li rl I' ik '"'"-III:.
——m Wincow? There's
pn easy way: look for the
nome Andersen Windowalls . ..
Andersen with an E.

How to gel good windows.,

" irwt mturp
[ustrated,
LE L) T AN Te R
ol Mol Lo
Favport,

for our free, |l
Lerkelet “llow to
"It ean 1ell you &
Atdersnn Corporntion,
M | afennat s SO0

in gy EElaa
34-pog
.I.'!!_Illlll.-_

I piEh 1dr. Ireeakid.

[ plam T

M HITEA

AR

Andersen Vindowalls

atuts

Andersen Windows eost
less to own.

Al IIJI.'.'-_‘:I."T' deslpn and

woelded insulating elass, for
and are =50 very asy

gtnbiec wond is protectod by o

extorior sash of our

win'

least 10 years.) What's more,

materials reduce heating and
conoling coste all vear "round.
Andersen uses Che now Xi™
moure efficient insulation than
k ever before. Andersern
| Windows need g0
lttie maintenance,
to clean. Espocially
Andersen Ferma-
=hleld® Windows and Ghding
Doors, where & core of warm
sneath of tough, durable
vinyl., 1t will not chip, flake,
FUsL OF eorrode. NO palnting,
aimost no mmntenanee, (he
Narroline® windows are
linishad with n patentad
-stop [actory process: Lhey
Fequire painting for ot
ersen Windows add to the
value of your home, They're
preferred 7 to 1 over any
other muaks,

vear afler vear.
Whether you're buying a

el e or % |'..'|||:I|I Beonn el
windows are important Lo voul.
In faet, the pghter vour
bhudget, the more important

it becomes to insist on long-
term monév-saving windows
like Andersen. Thut's why

viou find Andergen in quality
homes of every sizo,

Economy,




sterling

silver or 12K
old-filled,
ite Dot™
uality.
after
"Vintage”

e,
mn
Gift. >

L
SHEAFRFER.
the proud craftsmen

SHEAFFER. WORLD-WEDE, A fexrpn] COMPANY

RESIDENCE
A ELEVATOR
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DISCOVER REAL
TRAVEL

ADVENTURE!

1

t 1o visit exciling new places? Or maybe you'd prefer sunbath

Florida or relaxing beside some inviting stream? Perhaps

road somewhere you'd like to follow to the end. it's all the
gsame with an Airstream Land Yachl 1000 bads, bathroom, hot and
cold water, refrigeration, heat and light independen!t of oufside sources
wheraver you gqo—1iar a night, a week, or a month. Airstream Land Yacht

means real trave "'!=::f_'.p:-_’||'|.'-_'-|.|'_ e —no lime- 5!'""':':". . -"i',.u":'l!'-:_ _[':l;'|-"_ |r_|,_“-:_l .‘..':”.l

i | i . i | L i L =5 57T
| 1LY Dening il al 8l | How vour travel wihim

AIRSTREAM®
TRAVEL TRAILERS LIe]
e e e e



Almost nothing will stop it

The Firestone All Position
Town & Country...

It has three separaite tread
sections. A stable traction
section on the left. Center £
bars 1or a smooth ride and
good mileage. An open trac-
hionsectionontherightto stop
and start you in snow.

It'll take 112 studs?® not the
usual 80 or 80

And you can put them up
frant, too, for stopping and
steering control, This tire lets
vou head yvour car into winter
and know...almost nothing
will stop it. |Availabie for U.S
and most imporied cars.)

Firestone
for winter

: Al - .

the p@ tire

You go through ice, mud or snow or we pay the 1ow! *Studs svailable whore laws allow




How to turn
blue sk

investment.

Fird aut for yourseit how a major DUSINes:
experse can becorne a profitable invesiment

Rhie sky thinking is a major ingredient ol
leadership. I the éxecutive mind never sOars
above the known and sccepled, the histoncal
pid routine wavs of domg things, the company
will falter, Tall behind and fade wway

But all blue sky ideas must eventually pass
the rugeed test of business economics, That's
why Beech Alrerall Comporation has always
talked 1o bosmessmen
m ferms Of imvesfreend
i business airplanes

Take a good, hard look

St down with vour
actountant and the
Beecheraft Capital Ke-
covery Ciuwde 10 sce
whal Your net camitnl
mvestiment m a Beech
¢rafl would actually be
You will probably be
surpnsed. Conng all the
way o the top af the line
to illustrale, many com-
panies can own the fa
mous King Aw AlUD,
lurboprop, pressurzed
corporate transport 100 4 nel capitiad invesimaent
of less than SY000 4 month. The new King An
AT can serve as an arborne exccubve suile
for &, or a transpdi 10 CArry up |1 and & crew
of 2 in quiet, comlortable, 285 mile-per-hour
flight. The Beechcrali King Aar is the most
widely used turboprop business aircrafl an the

world, Owver one million flight hours Jogged!

Some down-to-earth gualities

I'he King Air AIOO js much more than o
corporate transport. 1 ois a sound investment
s o vital piece of business equipmeant. so well
built that downtime [or maienance simply
isn't a problem. So expertly ¢rafted and ahead
of its times that depreciation is jow, Resale high
A Beechcrafi fact of life vou can easily prove
1w voursell, Performance ond Right charmacler-
ticy put thousands of small lown mrports and
remole sinps on Your company’ alr routes. The
business opportunities this opens are subjeci
matter for your own blue sky thinking

thinki
into a h"ue f:hill)]g

The first step is an easy one.

Read the un-coupon below and wrile on you
letterhead., You'll receive the Beech business
fiving kit entitled, “How to Turm Blue 5Sky
Nhinking Into o Blue Chip Investment.” The
kit includes & Capital Recovery Guwde and

averything you need to make your imtial judg
ment about the profitubility of a Beechorall in
youT business

THIS IS NOT A COUPODN!

Pa st of an wn-cougon, 11§ 15m & Crirme o cul g
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