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The 1973 Oldsmobile Ninety-Eight Regency:

Walter Hoving, Chairman of Tiffany, says it’s
a car for people with good design judgment.

Mavbe vou'll agree. Maybe you wont.

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

"The Ninewy Erghr Begency car Dt peopl limousimie-gpuality velour s plese] o g yoa
with pood design judgment will apprecite” upholstery chosces.
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The symbol of America is vanishing. 1o aspronminds 15 s b

You can help save him by B I R D A i ke WAL SA
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Tracking Florida’s tiny deer

DVING RADIO STATION—a Key deer weinng n trans
R mdtteEr o 1s COUSr—<rosses i ]I:-;|'.h'._1'- on Hie P
ke, The cattle ¢oret toes plomp to dirie on insects stirred
up by the collie-size cousin of the common whitetiul

sagnals fromm the collar relay the deer s movements (o
Dy W, DD Khimstra (right), Directonr of the Cooperifive
Wildlife Research Laborgtory of Southerm Hhnoes Lim-
versity, In an on-the-spot study supported by the Nation-
il |_:||_'|_I|_'|.||1|'||._ Society, the scieptist bnd his assistints
cavesdrop on the Nation' s ondy herd of Key deer 1o un
derstand their habits and habitid peeds, Unde nearty ex-
tinct. the animals have incressed under federal protection
o sehonst A0, Yet they fuce an uncertin future as land
develdpment encroaches on their ishamd domean

Your friemds can help sponsor such meamnglul and
rewarding research. NMominite them for Society member

ship on the form below
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ThisTVcommercial show:

your head from bouncing oft

Allstate behieves in sir hags. We think they're tod; iv's best answer

to highway death and injury. Along with lap belts, we'd l_Iw to see
alr bags installed for front seat occupants on all cars s 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

ED REIMERS: “Allstate by
lieves m air bags: 5o recently Lhey
bodight 200 Mercurya

=
¢

| —

i
)
o =4 - 2
0 |l-.lr.. night inflate aceidentally, 6. The roughest roads don't mftat
when it shouldn't . But the ‘sensoe’ the air bag. Bumps don't. Pani
i5 dess I.l!Jl'l:i toy prevent thms Blofis clevin' e

in & frontal crash serous enough Y. to cause mjary



1ow todav’s air bag can kee
el 2 ’

disfiguring injuries, Besides saving lives and preventing injuries, air bags
in cars are expected to help hold down the cost of your auto msurance.

For a 30-minute film about air bags for vour club or erganization, write
the Safety Director, Allstate Insurance Company,
Northbrook, 1llinois GO0G2.

Allstale

Lety make demving a pood thing.

3. This apecind sensing device, Lhai 4. to mflate the air bag. Some
pses tochnology from the spac poople worry Lthal tha
program, deckdes of 8 cragh is
sieriois enough

7. Bven driving the car off o ramp 8. The bpg only inflates
wiont' L inflale the bag.

Pl Allstale sayvs el s use spice age 12, angd save lives,
t+chnology Lo reduoce aulo o
IT1 T LS Thiz commercial fos ped vel hwon shoum aon T\



General Tire radials can
the protection of steel helts
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surround your family with
for 40,000 miles.

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

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

G0 into a curve, the treads hold fimm

When vou're apt to be carrving family-sized responsibifities
m your carn those are the things that count,

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

iread rubber to deliver a Lot of males, s a tiee that, more than

. Dual beihts of
sleel card to protect . anvtlung, was built with vou and vour famuly in mind.

in the tread area.

EI- Flexitle body Viile atter mile. Season atler season.
Pligs weap radually .
around the tire, Viavbe for as long oSt takes aY-vear-old

O grow up 10 be i leen-ager.

GUARANTEED FOR 40,000 MILES

Our Dual-5Steel Hadial will give you 40,000 miles of tregd weaf
in narmal passanger usage on your car. if it dosan't, bring your
Guarantee Certificate {0 an authorized General Tire relailer.
we'll give you replacemant tire credit or cash raefund at our
option equal to the percant of mileage nol regelved, basaed on
your purchase price If avallable or the current sailing prics,
whichever is (o your advaniage. Excluded ara repairable punc-
turas; tires used on trucks, commercial ar racing vehicles;
and tires gvidencing /mpropar care or vehicle mamnienance:

GENERAL

The safe-driver tive company.
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everyihing

agre ob atthuence, we have more of

Including more trash

A viar. And whal o do with il
md Hy ash

nd disease

Burning it produces smoke
Open dumps breed insects

NManvy cities b
cleaner, more efficient and healthies

And wasle |

ury their problem. s cheaper

burial, or sanitary Landfll, is

way o furn low value land into a
Los Angeles County reclaimed an abandoned
sfrip mine Hi|1-5rwlr\!_hJﬁH

The resy

Huhuou.t.

s the lush, 87-acre Soith Coacl

thWa

CoMmmureidy o

15 a real problem.
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.]'...'lr'llJIlul'l YL OO
YWhat can vou do with

|.I!-| Ut wihiral vo
Write for the free booklet
relusod [ & \ |'||-Il|=
|--1I|.I ""'r.l L-I';."I.-I:.

LXr ask yvour local { aterpillar Dealer to show viou
Hie B, " The |

You have a

MmNy,

dterpillar Tractor €
lI||‘|I:|:|'_ 1

7181
Pearia, Hinois
-.II?'II-.
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Honeywell Strobonar 100 Electronic Hash:

The*29” blue chip
investment.

- Hie Hongywaoll Strobonar 100: an nvestmenl. Instead OF an expense
I costs yvou $29.95*. Once. And at abouwt 200 flash pictures a year, [t should |ast 12
N, T, ™ vEafs of Mo
e & Flashbulls for the same number of flash piclures cosl about 534,
. r Each and ewvi 'y il
i .".. - yighth the Strobomar 100, vou shoold save atist 5350 ovey

EiTEE i R o] 5350 savod i S350 earned, Whikch makes
the Steobonar 100 one of The Dluest Blge !_|II|_' TS LIRS
The Strobanar 100 pavs a dividend

every ime you click the shutter.

Tl divicdenods H oavs ara {lver b fRe=r PRCELENES VMl L .
sitmple seltings determine just the right amount of light
nesdedd for a perfec! expasuns

A Built=im Beady Light glows each Trme e unm's
rezclv i use. And with fresh batteties, That's a tlash pldcture
oveEry 10 seoondds? YWithowt the hasshe of flashhulb storape

hanging _|r|.'|I:_-|_u__|--.jE Vi'hon vou e nol using 1, (s

slip it ity woulr pOCEea]
Fhe Strobonar 100 also swnchronbzes with
your cameta through a hot shoe contact or its
detachable shutter cord and has a gulde
numiiees ol 25
You can start chipping coupoiTs Ry
by clipping the One an ths page anc
serding tor yvour FREE electroni
flash bifochure, tacts on e
complete Honeyvwell

g Stroborar Hoe and thi
e, NAMIE o7 YOuUr nearest

Honeyvwell cesiers

|l|'|-.|| oirmE Da e e

Pleasa senid me FREE
aaielwup 1h5"] il i --.'.'--II LE e
Hooevwell Phmiagraphn

P.C) Bos 22083, Denver, Colgrado 8012

Honeywell
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This man
ill never die.

GEMERAL TELEPHONE L ELECTROMICS




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

When Summer leaves vou, ivig alive and
well and waitine for vou in Bermuda E".'E_:]"'-.'I,hi_jj!.;

vou could do in Summet can still be done on
out istand during Septembeér, October and
sovember, Catch up with the Summer vacation
vou missed, Orenjov another. Your travel
agent can send vou Lo the late, late Sumomer in
Bermuda. Or simply write to Bermunda:

610 Fitth Ave., New York, N.Y. 10020

¢ M. Michigan Ave., Chicago, lllinagis 60602

e
Bermuda
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Qantas
wants to send you
some junk mail.

vour mailbox with brochures and folders and all Kind
fsruff. Wirth pictures. And price

|-'_|'||-:|.-;- Pces 10 Im l-l. iy Lantas

Prices s low pe 5700 lor o whale tour to Atz
rrali { Al '||. L £ T v a1 new low, even for '-._l'll"l.:- |

:.I.I I;":l_" '.__1'.II‘.| ik | P af NOCRInE 0o @l

people to fly with them. To Australia. To make my
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The sterling silver Parker 75 Classic Ball Pen
Live it to someone who's economy-minded.

$PARKER



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

your kids to the Happy

e |

Forget what you sec

T'he most important part of o day
care center 15 the one part that can't be
faked and plossed over with brght
paint &nd papicr-mache,

| hat part is whatk inside.

i its a good day care center, in-

side itll have qualified teachers. An
adull volunteer staff, and a program
[ar parent involvement.

It moght have someone who
knows what to feed kds to keep them
healthy And someone tocare for them
when they're mot

[agdde it'l]l have affection, too,

Kids seem 1o thnve on that _
Without ot lexst o few of these

Clt:nm Day

things, a day cure 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 welve prepared
abookler for parents called = Dy (zre:
What and Why

Right now in this country there
are 5 million kads under age six whose
mothers hold jobs. Cality day care
would be good for afl kinds of kads, in-
cluding many of these 5 million. Yet
cnly 700,000 spaces 1n licensed group
care centers are currently availabie.

A word of cannon, however

Even worse than no day care cen-
vers ol all would be lots of well mean-

Care Cinte.

- H&'ﬁf‘

Fau

g but inmdequate ones. Those years
a child speruds 1n a day care center are
few but vitally important 1o hos future,
More than half of everyones learming
ahility is developed before school age.
If voureas concerned as we about
day care ceniers being good ones, send
for our free bookler. Write: Day Care,
Metropolitan Lile, One Madison
Avenue, MNew York, WY, 10000, O
call vour local Metropolitan office,
Dron't paat it off. It stmething we
think a lot of kds can’t do without.

Metropolitan Life

We sell hie msurince,
But ow bustmess 1% hife.



New Caprice. The most distinguished Chevrolet of all.
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Perclied] on the continentia) divide al 18,200 feet in the Peruvian Aniles, wriler-
nhotographer Loren McIntyvre climaxes a vear-long survey of tho Amarzon 1o
farn Pt sCke i ally the river's most distant source, he hoas tesitied] with an Inter
Amicrican Uiesletie Survey expedition supported by the MNitlonal Lieogrophin
piety. Here, at the farthest podnt in lds guest, meltwater from thie snow al his
r|'|'! Lo i lis= I-|l W i 5 '.III:- |.||.|_- B SLINET ||:l:' Ymurgan on its maesic Coiate
Hanoite the Rivir Sea’s sixs-tation system of tribaptacies, Melntyre recorded the
swiftly changing foce 'of the entire Ampean teginon, His report begins below, Lom
plirting a porarall ol thie great nver ared the continent whose heart it thrdads, this
besare also brines to members 3 richly detailed, double-silded map of South Amenci

“lﬂ Amﬂm“, untamed titan

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




Gountless tnibutanies
of many colons

and unfamiliar names
swell the Riven Sea

0N its way
to the Atlantic.
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Bonn in the cloud-piencing Andes, the nivens westenn
bastions of wilderness. Despite foun centunies of exploration.




headwatens plummet and churn through one of eanths '\ast

huge tracts of primeval beauty nemain 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 wonrlds largest nain forest. Yet the Amazon
Dy natune, its vastness dwanfing




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




AMAZ“" OR SHEER IMMENSITY, the Ama
ron 15 imcomparable. s volume ex-

ceedls the combined flow of the next

cleht largest rivers on darth. Rivaling
the Mile in lenpth, it is =ixty times greater
i discharge of the mouth. Al moaximiam
Hoodd, 1t pouss eleht trillion gallons into the

ocenn every dave—onoueh to furmsh two
undred tmes Lhe municipal water re

=
guirements of the United Stiates, or twents
times 1ts totnl industrinl, ferminge,, and
powWer needs

eeking o name o evoke the oceanic
size of the Amazon's vast complex  of

witlerwavs, Portuguese explorers called 1t
() Bio Muar., The River Seq
Whereans the Nile has po tributanes for

= hnal 1,450 miles: the Amaxon entheérs
ARTICLE AND waters along its whole length from hun

PHOTOGRAPHS BY ii_r--il.- of leeder r’-lr'_t'.'ia.'l’l.-. SOTTIE I.u--;:.c-r thnn
the Misstssippl, Curiously, the tributar

LOREN McINTYRE rivers, with few exeeptions, run brfown

Market-hound Colombians ght Devils Caturact on the Vaupés, n Rio Negro tributary, Attaned
k|




from the west, black from the north, and bilge
frommr the south
stiream milk chocolpte in hue, vet purer chemi

cillv 1

Khey meree info 5 madn

AN mosl tap wilerin Lhe Uinitedd Sintes

Almost 14,000 miles of Amazon waterwiys
are tavieahle, and severnl mithon miles ol
LI e S swWamps- antd
wonds, often concealed by overgrowth) are

| PASSHETS Lhrouieh
penetrable by cinee, "1Es 2 margron—sa moze

that only God coild figure out!™ Francisco
de Orellpna 5 supposed to hove complismecd
I'he one-eved comguistador became the Ama
ron's frst explorer when he crossed the con-
linent downriver in 1542

For a while Marifdn was the river's pre
But Frinr Carvajal, Orellana’s
chromicler and frst bul ol lenst of the nver's

Forrei] name

tellers of tales. origmated the name that en
dured when he reported attacks by women
warriors like the Amazons of Greek myvth
Toclay Marafion denotezs o
Peruvian  tributars with the Andean

il ent

laueten

<t that eives dll the brown-wiler rivers Lhetr
muddy caltr Callecting runotl {rom a spe
tnctlie array of snow peaks, the broad Mara
non narrows to 100 feet to sgueeze out of the
Andes through n eap callerd Pongo de Maon
seriche—Grateway of Fear. It spills onto the
it
L'eavah

amds and then snakes eastward o the
River. Where the two
cleanly but tungling like embattled boa con
sirictors—ihe two-mie-wide main  siream
takes the name Ammeon tor its hinad 2400
Ltlpniti

From thiz confluence last vear 1 traced the
farthermaost
covered. It les up the Ueavall’s chiel head-
waler, the Rio Apurnmac, and beyoncg—:3, 001
miles from the River Sea’s mouth, (See map,
aned the supplement map South
America, distributed with this 351

Previous expeditions to Amazon sources
sooner or later went astray by {urning L) ik

fareer fork of the civer instedd of pursuing the

T8 5 o, TR

!'|‘|i||'-_: to the

wrarce of the Amupeon vet dis

||;'|":-|'- 260 --r-'_

&7 i

b e river s moods, this Familyv ekos ontl an existence on g fanm beside the swill watercourse,







longest branch. In my quest T would disre-
ward relative volume, which varies with the
seasons. National Geographic cartographer
Russell Fritz wnd I had located thé mast re-
mote  rivulets, with the help of excellent
Peruvian Government maps peepared from
nerial photographs and grownd dats guthered
liv the Inter American Gdodetic Survey,

In Pery the 1AGE Wias organizing an expe-
dition to the Amazon sodrce region in the
sourthern highlands, | joined the party as
National Geographic Society representative;
the trip would be o rare chance to explore
where no man had set foo

Victor Tupa. who directs 1AGS field parties
m pinpointing locations and venifvine place-
names, ouihned the expedition’s plans: “We
will drive to Culloma, 55 miles north of
Areguipas About 20 miles south of the town
livs o semicircular rampant of the continentul
cliviedle. All that trickle< from the innet rom
joins 1o form the Apuarimac,”

“Victor, I hope voull climb with me to the
ongn of the most distant stream,” [ urged

"“With my walstline? Whoa, thal's over
17000 feet, well above the call of duty

But Victor did reach the source, ot the end
of a rope ledd by Richard Bradshaw, with me
safelv i the middie

My friend Richard, a Hratish metallurgst,
i» also a4 <killed mountaineer. On the long
hike from Catlloma to the southern end of the
platean, Richard fand Victor back packed tent,
StOve, I8 aNes;, crompons, ropes, pots, and
food, while my shoulders sageed under mere
Cameras, compasses, and altimeters

Thin Air Adds to Climbers” Toi#l

We caomped on o sprongy medcdow where
fivie brooks converge to {orm the ittle Lo
gqueta River, Turthest tnbutary of the Apur-
mac. Next day we climbed o the crumbling
eredt of the contiment, where atmosphers
pressure measures only half that of sea level,
During coming months deepy snow would
cover these heights, but now, ot the end of the
dry season, some were forested with wind-
carved spares ol e, other ridees were bare

Aerial photosraphs taken 17 vears varlier
showed numerous elaciers hete. Almast all

hadd evaporated: At one point 1 was wonider-
ing whether 20 burren and lofty 4 moonscape
existed apvwhere else on earth, when sud-
denly o herd of vicanas fled before us over
the divide, kicking up dust where a glacier
had Inin a few years ago.

On October 15, 1971, we reachéd an jce-
edged ridee above Carhunsanta, longest of
the five headwater brooks. The Indigns call
that 15, 200-foat summit Choguecarao. There
Victor staked a Peruvian flag and the 1aGs
plagque (page 4455 1 planted miniature Na-
tonal Geeographic Sgclety and United Statés
Aags, Richard hoisted o tiny Union Jack

A theusand fidel below the ridge we ssghited
w lake, its crust of we thawed by the midday
sun We clambered down to quench our thirst
with its transparent meltwaters. Here at
17,220 Teet was the farthesyt source of the
mighty Amaron—more o pond than a lnke,
just a hgndred feel ncross

Victor named the lintle lake after me, more
or less in fun, knowing it may not always be
the most distant water of the River Sea It
coubd di=appwar ina single season The Andes
are new mountadns, they sl h".:ll-.'l_.;.l!' i
broak, and cataclysmic lends<hdes often <hat-
ter the stillness of the peaks

Tunnels Will Divert Water to Desent

Man's bruzque hand alzo alters the land,
Belore Columbus, the Incas diverted rivers
b brrigate Andenn terraces. By 1985 8 mas-
sivier dlwm o will stlence the voice of the "Gireat
Speaker”—the Inca meaning of Apurimac—
A the delile from the Caillome I';i;.;hl_._;eu:lris
where = Lorrent begmins o cul 4 canyon
towird the jungle. Tunnels will wap the head-
witters and send a flow 43 miles under An-
dean crests to provide eleciricity and (o
irrigate nearly 150,000 acres of Peru’s rainless
coast. I all the upper Apurimac should thus
bee diverted, the quest for the source of the
Amaron might have to begin all over agEain

But not long after our expedibion, Mvang
with Perustan Air Force Maj. Mario Sanchez
Moreno, | verified that Laguna Mclntyre was
still there We were spending a week on aerial
photowraphy of the Apurimac.

(Cortinped on pupe 404)

Midway between two enltures, o Machiouengn tnbesman somberly examimes insect dam-
e to hils corn erop. Permanent Farms were arged by misshonaries s the st steps in the transd-
tion of these Perovian Tndians from wandering bunters atd gathecers to Sefthed tillers of the
sobl Loess fortunate Amaron abovigines have Tatlol o survive change and aggression; in Braezil
alone, mork than o third of 230 koown jungle trilbes have Decome extingt in this centory,

Armaron=The Riven Sen

454
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] staved at the jungle base of the Summer
Institute of Linguistics, six miles outside Pu-
callpa, overlooking hook-shaped Lake Yar-
nacochn The institute, then a small mission-
ary group dedicated to translating the Serip-
tures into Indian tonegues, shared the lake with
Shipibo fisherfolk, (riendly porpaoises, and Joe
Hocking, on old-time mussionary seitler: Joe
harvested the lake for what he called “pure
protein,” to rudse glant grapefmnt and chick-
ens: the meat and bones of caimans—which
look like slligators—cooked, 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
Pucallpa—this time in only six days. 1 stopped
at the villnge of Aguaytia on the river of the
same naame o look for a young Cashivo chietf-
taini who had been bitten by a deadly fer-de-
lance and cured at a clinic 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 1 snapped
the family pictures. But he wanted copies
mailed to him! How? Emptving his basket of
manioc bread, armadillo roasted in its shell,
and a Dick Tracy comic book, the chiel ook
out a cellophane-wrapped package. [ sl
treasure the calling card he-handed me:

Waslmngton Bolivar
Jets de |l Tribi Se fos Cashionm

.ig_u.url.lu - Via Chustlailln

By 1969 the Trans-Andean Highway was
maostly paved, but not Pucallpa’s streets. With
60,000 inhabitants, the city had little runming
waler except the afternoon raine The Ucavali
had left town for a new channel o mile away.
The caitmans had vamshed from Lake Yari-
nacocha, and the porpoises were leaving,
seeking surcease from swarms of peka-pekas:
improvised outboards with lawn-mower type
motors on dugouts. The linguists now warked
i 36 Peruvian villages and had more than
2500 missionpries in 23 countries

Im 1971 I found lingmst Jeanne Grover
working with civilized Agusrunas near the
Peru-Einador border. 1 told her 1 planned to
visit “my" Agunrungs—sa group at Chiriaco
on the upper Maranon. Fifteen vears back,
these onetime headshrinkers bad stripped,
painted, and initiated me, then sent me to
hunt with blowgun and durts. Jeanne at that

Amazon—The River Sea

time had hved among them for three wears

“Don’t go,”" she now warned me. “You'll be
disappmnted. A penetration road cut through
the area and & 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 il "

Later 1 stopped by Aguavtia and found no
one who remembered Washington Bolivar

River Navy Makes Life Brighter

1 journeyed on, 600 miles down the Ucavali
to lquitos. Situated just below the point
where the Ucavali and Muaranan join to be-
come the Amaron, Iguitos was, a century
agn, & 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 Fatra, commandant of Peru’s
river gunbont feet. Admiral Faura and 1 hadd
been shipmates in the late 1940°s;, when 1
server] on detachment from the U 5. Navy as
Funnery advisor (o the Peruvian Navy

The amiable admiral recalled how Pern's
Pacific Fleet personnel used to dread Iguitos:
“(iheers 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 stregts”

Lack of rock in the upper Amazon region
long hindered lguitess growth, The LST
loaded 2,800 tons of gravel in Callao, on the
Pacific, and sailed through the Panama Canal
amnd up the Amazon to Iguitys—a 7,000-male
vovage between clies 630 miles apart

“Many Iquitos families still treasure keep-
sake stones pilfered from the shipment before
paving began, That trip from one side of Peru
to the other nitiated our navy’s civic-action
policies,” the admiral said “Now 80 percent
of our river Heel operations aim at civic bet-
terment. Warships deliver construction equip-
ment and school supphies, We converted the
eunbaat Napo to 4 hospital shap. We even oix
civilian radios and generators.”

The city exploded with excitement while |
was there. Last November 16, Peruvian drill-
ers struck oil on their fiest tey, west of Iquitos.
City fathers declared a two-day holiday. Pa-
rades filled the streets; & gunboat fired a

463
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et salute, ta the delight of the cldldeen
liming the shore

Just below Iguitos, the Ko Napo joins the
Amazon, bringing the waters ol Ecwsdor's
Curpray as well, The Curaray's forests con
ceal hundreds of herce: Aucn Tng
exull the wHt of slaving with spears, There, in
|, 1 reached the outpost of Miss Rachel
aint, mn almost legendary hingust mission
ary who wias then alone in Audca territory. My
stifwart, wugh-minded, friend looke
than her 535 vears: she wis dead tire

s, whio

el et

[riam

combating o' polo epidemi

“Dlon’t muake any abropt moves;,” Kachel
warned. " Remember vou're an alien presence
among these fmehtened people They readt
violently when disturbed. The polio epi-
demic has upset o group of forest Aucos who
st arrived. They blame the witch doctor for
the deaths from the disease and spenred pwo
members of his family to death.”

Rachel appointed two Auct ex-warnors as
mv hodveuards *Rimo and Dvowt were two
of the Indians who killed mv brother and
four other Americans But thev're Chnstians
now. Auca custom demands vou visi LYY
it i the village. Kimo will go inside with
vol and Dvagwd will wateh outsiece ™

Missionaries Die Rather Than Kill

In 1936 Rachel's brother, palor Nate Suaint.,
and his fellow missionares landed on a beach
i Augd country, expecting a peaceful re-
ception after months of cautious apprrach
et mir-droppmne of gifte But five Aucas jt-
inckeel Though Nate and the othirs were
armed, they just kept firing into the air, T he
Aucas speared Them one after another Then
thiey bashod in the “wood bee," as they called
Nate's Itle vellow airplane

Kachel and the widow of one of the mis
sionaries Dégan converting Aucns o Chris-
tamty. Later, working  alone, Rachel waon
uding the Killers, partiy
beciayse of the example ol nonviolence st by

LT TTHATLY TIACE, LT

the Gve Americans who thied on the Cararay
beach. Then the 19649 polio epidemite took 16
lves mnd frightened 28 of Rachel’s hard-won
friends back into the forest

Palio s rare along the Amazon, but measles
pul entire tmbes, and moldana is
widesprend,  Though leprosy s dreaded,
thousands of affficted |u_'u:|-JL' circulate [reels
o rverine commuanities. but seriowsly afffveted
Jrtlienls preler 1o HYE 1IN i|'||ruu.|rL|||1|.-

| couldn’t find a boatman willing to Jand

Ras Wipms

Amiazion—The Rivier Seu

Bolivian pioneers carve a  homedtead
nlong=icde new Highway | near the Mamon
A '1-.'I;l.'llll_h:. pagel  Thelr  governmend
inpger o |Ir"..|:;-:||| |.|.||Itl|'|':|I-||l'.JI.J|Ll;: [ Lia il
offers Droe lond to those who will work 10, In
Bradil a sprepding network of highwivs has
attracted several million settlers to the Ama

ron regon m the past docade

Boadman, spare that tree! A construction
sippervisee s admiration for this  F30-foad
e e i resulted in this el but scenic splif

i Hadivia’s Highwos

LT
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me at san Pabilo de Loreto, on the Amaron

Lt by v |||II‘||I- Hut e ||._|.'. | ||EI|_|'||,H] |,I1|_||_' il'

n hydroplane with Father Gruy Gervads, who

thes cescuye messions for an orgameEation oplled

“Wings of Hope ' i San Palb

Reviewing anti-guerrilla tactios, o spe- b alonge with medical sup ||||- s [or=i1x French-
clith forme ol Bobvian rangers  condocts
mAaneuvers dear the Brogihinn frontier Thi
uml captured revolutionary Che CGiwevarn in

a1y Battle with insgrgenls

speakineg Chanadian nuns who help run the
leprosarium for Peru's Ministry of Health
e afflictedd colonists—at severnl riacoes
were lterate, excellent hosts, and remarkalils
resolute. Prifessional hunler Carlos Vidlder

ama  Lopé dudnt et progressive loss ol
Warkmen dip souvenirs from o test puwl ingers and feet deter him from pursuing his
f Black gald obf Pere’s hrst muior il strik ie's work Muany an evening he strapped
i the jungle. A two-tay oelehration marker tennis shoes to his stumps, sripped a fash-
the Ssovember 1951 discovery. Peraviai haght m his teeth, wired a shotean to his

hope for the snme coonomisc Jift that netsh 1 F e
' PR ; shoddoder, and went mbo the pingle alope. He

boriie Colomibibe and BEcoador are deriving

L T recetilly olseovered] e I if | .'I_'II..-

uften baeved a wilil biv

saturdoy night ot the town hall 1 <nt owt
n dance with Sister Annonciade. who, hike
all the nuns there, wore ordinary dress, A
Ly caillien] Los Sulriclos wils singing

£ oady v ont ther

Wionld grant Hwal we in fere
Have hearts and are gunar
O love and rveally care.

“Ther physical discomfort s bearalile
st il rejection 5 omnfimiely more painfal
saded Sigter Annonciade. *Thot's why we're al
the party. I never learned how to dance back
home in Ssew Brunswack. But T'm learnine

he sisters lent me o fast u]n'mlhu;n 0

redch Letivia, Colombia-—imy next stop down
the Amazon, where Colombin, Brasl, and

CWer Lthe viears, <ome ol

Peru come lode
my best moments on the river have bean ma
SEVEN visits witl
Mike Tsabickis

Wike bevan collectine wildhife 30 vieurs aro

SLIC R = .-.-.|.-||r|:,: CikiZrenn,

iy Flortiie He was then an Baole Scolt wiath
|33 merit badees Now he ||||||_'| = and falses
animals for oo and research, mcluding mua
moseis anid MoKV :!II:‘|II.‘|I I the Linated
states [or hepatitis- and malana-prevention
studies. Mike i< also Famed for wreestline lina-
condns and riding safars

When 1 arfived. Mike pzked, *How's Ch
Ch diorng in Virginoon ™ Cht Chiis the wild ca-
puchin monkey he gnve me three venrs agn

o=ty her ranele wiivs | abswiered
*With nothing to fear, she sleeps like a chalid,
lalls in her hot bnth, then watches TV aldl v,

For maore b Mike ard Chi €9 U g |
| EF] .lll I Teiklld Il||.. L EFEL Ii '_ll |-I| lI|I 1117 in !I'
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IN=1sLifg on color. o sy =08 oo at hier i
viorites, especially a1 MeMahon, and scream
1 vl guvs and cat-tood acs She ughs at
pinddabie, nml of course she Bates to 2o by beed )

Monkeve are the most visible animals nf
the (ungle and a chiek source of food Tor mead
Falers, Inciuding the aborzines T here are no
el animal herds, a= in Africa, and no ham

Peasl= (Ehe Lapar, webstane up to 500 pounds

s the larresl), Nane prey. on min

Earl -'-._||!|.:|-|'- thed of stivrvation Tor lack
ol gume, vet much of the Kiver Sen s popuali
ton lives by hunting and trapping anmals

1idE -I.||I'- kT RiEGT Il'.-|||'| NewW Conseryanlin

aws, mullions of dndmids are 1aken searl

I II.LI_IEIQ Ll fts il |EIIII|"- LTICEE O Jamars nrd

ocelobs, vidued for thetr pell

Forest Trabes Fade Into Histoars

] el e e III_'-‘-'|| CH B i !:-.- » EVERV e
L eentury ago Lthe phoneer Amazah naturalist
Henry Walter Bates reported that riverfolk
Fiathered at least 48 million epes o vear. Onls
Pwi flec il o 1he witerrs swiurmest with =6

many ciamans that m one vear nearly five

million  hwdes were exported  from Braetl's
Stiale of Amaronss alone. Now government
contrals seek 1o restrict '|||. el |.'
e by 100% overhunbting had reduceed tha
ke for all Brazil to a mere 300,000
But of all ungle life. the SPeC S most en-
clansered by man 1= man mmself: the foresd
Indian, His numbers were never greal, two
kg, '||'r:'|.|_|.. whien Iil-_ |"I|Iu|||_'.-|||-- il

rivied], 1oday o few thowsand survivie, while

most ol mankind multiplies. Even in Brazil

Leprosy cripples the bands but not (h

'-'l-l".'rl. VTR iniil UERIT LEETICTES

rif 1 . A i 3 e - 4
Il. 'L' -:.I||! :IIII. -I ||.L.I I!I: . |:: .- i :...” :I.-I .II!. | ittempl to protect the Indians, outzide influ-
\mazon Basin inhabititts suimes thi ences | :!' e been :|.-|'-|'.Il|l|i|- M 2500 Lol
wffiction. Research has dispelled the myth Known in 1900, 37 have become extinct, and
[l Legrronst high contarione il hes anly 38 can il be elussified ns 1=oloted

Broddgit eepeiald of lnws reguarne { hie uaran- Lntil ,|":|'| 4 II"Il!l"|l mmvented o [IrAC L1C S

L OfF el el .'II.I"-- ROWTVET, Choose o "||'I"' I LTE, LI Ii'l." il |IIII'-'| in 1he II"|'|I '|:r'IE':I
I b prosanum !;..u = ] | -l i | o i T VS 1 i || (§ T I'I,I_||I iye I.-!|'|-| ||]||_.|l!!-- J:-I|' '.'..|!|:
ey of [ellow sufferc mounting demand for robber, thousands

were captured and putl to work at munpoint
tor fap the scattered trees of the virsim junele
since Indians seldom adjust 1o forced labor
any pershed
I'J 511 :!.l' A1 | I....||I.. il ||.|..:
Feached S2.88% Inereased demands for serri
caerrds, rubber gatherers, brooght workers
from northeast Brazil deep into Indian terr
LTy INbe tral s were Turther deconatedd by
cuerrilla warfare with these outsiders, as wi

= by Oled World disemnses

ria II""'.l'“IIl-r L Corrr o CActeainer 1Y



Genocidal pressures eased when the rubber
boom collnpsed 60 vears ago, Cheaper rubber
from Malavan plantations plunged the Ama-
zon's wild-rubber trade into o depression
from which it never recoviered In 1932 the
price bottomed at 2°% cents a pound Today
the figure I 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 fow
from 21,000-foot  penks bordering Lake
Titicaca., from mining tonnels in the tin
wown of Colguir, and from culverts under La
Par, capital of Bolivia, to join the Amizan
helow Manaus in Broshl (map, page 4610

Roads from the highlands now couple with
lowland rivers to provide landlocked Bolivia
with an Amazon outlet Near Bolivia's north-
ern tip, where the Madre de Dios. Beni, and
Mamaoreé join to form the Madeiria, hlack rock
autcroppings create impassable rapids. At the
portages, rubber barons once <et up head-
guarters of their private empires.

For two million British pounds and a
pledge to build o railroad around the rapids,
Bolivia in 1903 ceded 37, 700,000 acres of dis-
pated rubber-rich jungle 1o Brazil. From 1907
to 1912 American contractors used 21,717
workers from 42 countries to construct the
“devil's railroad™; approximately one worker
a dayv succumbed to Indian atiacks, beriber,
malaria, vellow fever, or multilingual brawls.

The frst 227-mile run “from nowhere to
nowhere” was mude in 1912, The raulrond
never 2ot out ol the red. since 113 inhugura-
on coincidied with the collapse of rubber
prices. Now an all-weather highway carries
nearty all the freight

(Md-timer Recalls the Legendary Rondon

Recently I boarded the rickety wood-burner
al the upriver “nowhere;” now the busy port
of Gusjara-Mirm, Branl, on the Mamore
Two bone-hruising dayvs later 1 gt off at
Parto Velho, Brazil, the "nowhere” on the
Muadeira, below the catoracts, a major hub
of tiver, road, and aic traffic,

There | found a survivor of the 1907-1912
ordeal, Manoe! Laurenting de Sousi,-stll un-
bowed, his hair still blond. He led me 1o the
graves of North Americane who had died on
the job. Tall, dripping trees had reclaimed the
cemetery, we searched the shadowy forest
floor for hendstones buried in humus: L R
kennedy, died Novembor 26, 1910, aged 26

Amurive—1 he River Sen

vears, B Findley, E. C. Pickett, B Keller,
aged 21 at his death in 190G, .

Old Manoel passed the evening with mein
a Porto Velho plaga " A g davior me in 1912
was meeting Marchal Candido Mariano da
Silva Rondon,” he suid. Y“He was building
telegraph hines to tie this frontier to the rest
of Brazil. The Indians called the telegraph
tingue de Mariane, Manano's tongue."”

Expeditions with Theodore Roosevelt
brought Rondon world renown, Together the
Brizilian and the f{ormer United States
President explored the Rio da Duvida—River
of Doubt—the Rio Roasevelt on today's maps.
Frontier-born and part-Indian himeell, Ron-
don championed the Indians cause. He
founded Brazil's Indian Protection Service,
with the motta “Morver, se for precise; matar
nuncal—Die if necessary, but never killl”

When the marshal was 90, two yvears he-
fore his death in 1958, the government de-
criser] that the territory of which Phrto Velho
ia capital be nomeéd Rondinia m his honor.

Brazil Tightens Its Hold on Empty Lands

Currently, Projeto Rondon volunteers—
men and women of the jumor and semor
clnsses in Brazil's esstern universities—pro-
mote commumity development in remote areas
—and lewrn more about their own country,
Their T-shirt mottoes reflect Brazilians'
apprehension about nebulous control over
thinly settled hinterlands: “Tntegrar para nio
entregar—Integrate lest soversignty be lost.”

Li Col Inaldo Seabra de Noronha, com-
mander of a hulldozer army, Porto Velho's
sth Engineering Construction Hattalion, 15
not panicking Y Alarnusts argue that o we
don't occupy the Amaron, # consortium of
nations might declare, say, around the vear
2000, that the world's last livable but unin-
habited region must be forcibly opened to
excess foreign populations; from  Asin, or
somewhere ke thal

*Some 4,000 men are working on our trans-
Amaronian transportation system.  Roods
nlready tie into Bolivia and Guyana Soon
we'll reach Pery, Colombin, and Venezuela,
Commerce? Well, right here in Ronddnia,
we're exploiting the world’s nchest tin de-
posits, discovered in the 1950°s

“These developments are safety valves for
population pressures. By 1980 mavbe five
million Brazilians, mostly from the dry amd
overpopulated castern bulge, will have found
new homes along the highways ™
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sor wns Colonel MNoronha alarmed abouit
the hesault on Amazon forests by 100, 0K
woodculters of six nations—Jfor land clearing,
nit lumbering: few of the mvriad species have
commercial vadue. " Much so1l = thin, much s
swampy. Onlv a fraction s Ot to be farmed ™

Highway BE-519 froom Porto Velbo doesn
vel rench Manaus, the Brazilian metropolis
al the center of the River Seqa, so | enjoyved
coming back to Monaus on o four-dov ¢rose
down the broad Madeira This onces-isolated
city has long epttomized the bygone opulence
of the rubiber boom, its empty opera house 5
avmbol of {aded glory. But in 1972 1 found the
grand old Tentro Ampronss newly drowdedd
with patrons (preceding pages) and fanked
by nsing skyserapers- Shoppers thronged the
streets This vear tens of thousands of tourists
poured in, mostly edst coast Brazlians seek-
ine 4 ghimpse of thelr mysterious Amason—
and o bargain m imported luxoaries

Che carrent boom began in 1967, Tax con
cessions  drew indostngphsts winrkers,
ant] ereation ol a free port brought tourists.
Juté factories now outdistance hide process-
ing, and o steel mill has started production

The most tntnguing leature of Manois Tor
me = the fsh market, gn ornate cast-1ron

Unwilling toxi, -a 20-foot anao
il shithers across Perovisn
il Thie ¢halid, in the company
i scastined] anide handlers, faces
litthe danger from the water boa,
which kills by sulfocaton. Fe
gan ¢y jump o shoubd e
riither slumeich serpent reverse
chirecton 1o sirke

Bait-size boy padedles home witl
m man-sige  piraryck. that  hie
ke killesl with a how and ar-
row, Ui b Laree fish of the Ami-
wivn are the boll shork andd thi
prraehie cathsh, whose indiscrim:
male hel has béen known W
includde evien ¢hledren

4

structure, imported from FEurope and as
emlbled during the prosperous [89H<. Boat-
men start bringing in the catch at 11 pome; by
4 am more than thirty specits are on sale

Maost of the fish have Tup Indidgn names,
such as acirvi-a¢h @ hundsome brown-ind
orange fish) and the fucunard, bhoth gourmael
tavorites. The prramics (paiche i Peru), a
comaman tood fsh in the River Sea, averaees
0 pounds pnd nine-footeérs weigh more than
twice as much. Even hoftier are the monstrous
mrmba cathsh, which attain 350 poweds, and
which have, on rare occasions, swallowed
children. iINoL for sale s a nasty relative of
the plraiba, the condirn, a tiny catfish that
swims into human orifices and, because of
harbed gills, lodges untal removed saroically,)

Black-wabter Streams Drain the North

Part of the catch comes from the majestic
Rio Negro, which Nows 200 feet deep and 4
miles wide poast Manoaos, Lo surrencer to Lhe
Amazon jusi below the city (page 452)

This styveian stream. the mant of the Amn-
ron's hlack-water tributaries, flushes murks
swamps aned slurated forests that spread
QLFORs '-_rLllllFH.I.ljﬂ, 1i.ll."||.I!!.|'Z|.!Il|.'|..l, i‘l,.l'l-li Illjl'ri]{"l'l'.l
Brazil, an area usually blanketed by clouds.
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Swamp leayves steeping in these 83071907 F
spurce walers blacken the runofi

=a emply of people and poods 1< the rivers
entire upper regon that 1 had to send a bogt-
abend 0 sipash six drums of avintion
pacoline at hideaways for a Hoatplane flight
into Venezuela's swamplands. There 1 wanted
to trace the Neero Lo s emergence - from thisl

ITRILn

vagne watershed where the upper renches of
Lhie Clrinoco spd.

[he DIninooo s maim siream sWecps Lhroung
Venezruela to the Atlantic, swelling o Mis
sizsinpt <lze The lesser channel, called the

Casiquiare Canal—though really a navignble
river—ijoins Colombia's black-wantor Guoainia
River, the Meora's source stream, and together
Lhey start the MNegro on its southerly course
Natura Humbaldt
Ormed the existence of this confluence ol the
Amazon svitems in 1B No-
where else an earth are two mjor Fiver sys
tems yorned by a natural canal

At Curcul., a Brazian
o the Colombra-Vencrueli
oo

et Alexander von 0 -

Chmnoco ol

maulitary oulpost
harder, |
peditioning, |

|L|_|_ |..|.'|_l .1|_|.|]||_|['ilf. L 1]_‘. WA u II|.'I'I|-|'.-'|_I|'|.I [ Jis-

WLk
Desnite months of

appointed, 1 left pllot and plane there and
hitched a rode upstream a8 motorboat. In

Mever Nea

A e sivi— T

san Carlos, Veneruela, I vamivsousht anothe
houl for o cruise up the Casiguaare or Guul
nine ' about grven apg, when two bertbbonied
Venezuelon officers approached

smid one. “1 must
Yy waees to troops on the Casiguimre. Can

“Lhr boat 1= damaged.’

vord lend vour speedboat #”
“Andd 1 have documents to deliver nt Muoron
up the Bio Geuainta, =aud the othuer
| shook my head sadly. “ This boat 5 Brozad
ian and must retum.” T hetr faces (el “Now
in Cuoul 1 have an airplane—but no permis
<on, .ot enough fuel
“A plane! Perfect!
“And a dromof gasoling!

You have permission.’
cried the other

Settlers Rush O to Share €4l Boomn

soon, with the necessiry authority sitting
heside me, 1 Qew over the Casiguiare Canal
nnd throughout Venezaeln's small portion ol
the Kiver Sea From tome to (ime my guests
:'-I"III'I.'I-I"-I:I it |:‘IrL[I" iIJr|I-||I1 s under Construc v
and the bepinnming of roadwass

=0 far, our Amazoen development agency

i1 ahend of Brazil in developing this frontier,”
“(iar main problem = shortige o
pecple in Amazonas Terntory. The 1941 cen-
sips =howedd ||.|;-;|_|'|_'. 1,000 Then everylods

sl o







Syvmbol of chinge. a Xavante Tndian
servies aa pcolvie at a Mass in Sio Marcos,
Mato Grosso Jefts Among the moest war-
ke of Amatonian peoples, the tall, proud
MNavantes fiercely reststed all incursjions
il 194, Now avriculturist Salesian mis-
sionaries al 580 Marcos and other Xavante
villiges help the Indiins malntain thelr
ciltaral heritpge.

From her window on the wilderness, o
misstomary  seltlement by Perid's  Lake
Vartnacocho,  Ruth MeKinney duily ob-
serves-the melding of eras—Jorest tnibes
reshaping thetr wayvs under the presagies
of a changing society. Born in Oregon, she
hits spent most of her 14 sears in Peru. Her
piirents are members of the Summer Tnstl
tite of Linguistics. Kuth's father helps
maintain the mstitate’s feet of planes.

Amuron—THe River Sed

a terrific pace; At his age

dashed off to the Maracaibo ofl Helds The
next census dropped to under 11,000, Frankly,
this is a tough place to make a living™

Underpopulation i a fact of hife in this
reeton, After 1 left the Venvzuelan officers, |
flew along the mgeed divide between the
{irinoco and Amazon systems without seeing
anvy sign of habitation. Mot tll 1 put down in
the lonely Uraricoera River region, far to the
northeast, did [ encounter another human
being. There a stark-naked Waika Indian,
hadiv 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 live caterpillars?
The Waika lunched alone

I renched the northernmost sources of the
River Sen, feathery waterfulls veiling the
sheer sides of monolithic Mount Rorgima, a
9,004-foot table mountmn where Veneruela,
Guvana, and Brazil meel. Then | winged due
south over uplands forested with tall white
termite hills in even rows like tombstones in
a forpotten Flanders Field

Empty Plain Spawns a Metropolis

To emerge from all that emptiness
sight HBrazil's Boa Vista, a semicircular city
planped for o million population, wis a star-
ting experience (following page). It lies in the
middle of a treeless plain on the west bank of
the Rio Branco, a navigable tributary of the
weero Todav's 37,000 inhabltants depend
largely on cattle for a livelihood

Immense projects in miming and agricul-
ture may spur population thrusts into these
vacant lands dunne the 19705 Around the
ranswept Rio Trombetas, Alcan and Alcoa
are exploring one of the world’s larges
Lauxite 4.1.|.:|m.=~J',L*-- Along the Jan, a tmbutary
near the Amazon mouth, Daniel . Ludwig,
an Amencan bilbonmee, bought & Connecti-
cui-size tracl five vears ago (page 454]

“Mr Luidwiz foresees wuorld shorfages of
food and paper pulp within a decade,”™ said
Joe Golson, a director of Jari Florestal e
Agropecoaria Litda " He s converiing swamp
Innds into rice Helils and replacing raan-forest
trees with commercial vaneties. The boss set=
T3—Mr Ludwis
ix more interested in guick accomplishment
than profit. This project muy cost o hundred
million dollars before 1t turns a nickel.”

Brazilian nationals, too, are pushing devel-
opment projects. Sweating 30 hours & week
rippang up the forest, they are laving highways
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With an eve to the Futare, Hoa Vista aprnwils svm
sl riolly bedade the hroa Bin Hroaneo
northern Broel Y peP=0re=, Hhe

planted citv aames for a millton by the yoar 2000 Sur-

1y #Xireme

Mo hvmeE fa &3

rcl s

FOUMERINE s3V ARIE SUpaerts @ growing catil

it lone-hidden Lands sotith of the Amazon

the territory of the blue-water tributaries

"he. cleat

Fivers lare noeth iTem .1||l'il|'1i|

upliands in muid-continental Brazil, sparkling
over orvstallime rock and dinmond-beanng
graviel. Hefore thev meet the main stream,

Lhes

broaden mto azure lickes with white
Pwor ol the termingl lakes measuee
i thouwsgand soquate P he rivers'
numes presecve the lilt of aboriginal lnn-
aspages: Tefe, Coard, Tapajos, Xingu

The new roads knife north from the Mato
Carnssn uplands amnd west from BR-010, @
Beldm-Brasilia highway from the River Sen’s
miouth to Brazil's {ederal capltal. Termoed o
folly anly ten vears ago, BR-010 has already
brought two million ploneers 1o new home-
steads. For the first time i Amazon history
reany people now settle away from the rivers

The current westward thrust, which some-
whot parallels United States ex
century aga, began with the ground-breaking
for Brasilip in 19587 on an empty plalesg atop

Lrefie Dees

illes vach

11

ansmon of |

4=1)

the enstern watershed of the River Sea The
iron horse opened the Amertcan YWwest, but a
new lechnology bome on aluminum wings,
il

bl caterpillor  Creads rabber Ures
speiarheads Hreaxal's westward migention,
The governmen! permils investors to apply
30 percent of thelr income taxes o Amazon
profwet= A federal controls sale o
new lond< and requires settlers to retain hall

ol their holdinegs 10 viremn {orest

AREUTILYS

Indians Yield Blue-water Realm

At Altwmiry, above the hig bend of the
Aingd, T accompanied Brazil's Interior Min-
ister, Creny Jose Costig Cavaleanti, on o three-
dayv helicoptir round of construction sites

“We

expldalnec. “Ohur colomzation agency, INCEA,

oppose  haphaeand  settlement,”  he
controls a G0-mile-wide stoip on both sides of
the highwav, We
homesteads Lo families
INCRA encourages them to live in the 60
tamily agrovilas bualt every six miles along

iavie already given 250-aore

ceviernl thousand

Vatioil Ceograpite, Cvtoher 9572



Faithiul to the past, Hragil’s keaho Indinns retain
(L] '||"'L.I'| it leel '.'_II:]L'I_' r]J_'-.I._'|I ol 1heir ancestinks
HOFIE %0y WD

ER
-'II

ever whien they moave Lo i e
decades. They live near the Tocaonting Kiver, an the

Miver =iea

pasiern mareitt of Pha

Evervy 13 miles budld an

to offer mare urban facihties

the highway Wi
aEropol

The Indliane have owned this Dlue-walet
.||||!
[ asked General Coavalennti abouwt Articie 108

of thiv Brarzilion constitution, which sunran

inleEru |'_I'|||| B[ HEL Tt el r_"-_li, Iin;

lees- forest-dwelling aborngines permanent
possgssion of thelr larels wand exclusive rights
W Il Fesources

o |

ot erers. the éntire woriid

T8 Foall of us were hunlers

LLTHNA
coldnt suppmir

firm b ||-_I'-||i-' W wll I:.l.l'll FOORETY LT |
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Fartenese-speaking Raund, aecepmted FUNALs
proposid 1o move the tribe back into the park,
ol 20 mles uprver, Kaund reasoned thes
wodld not be molested, and they could pad
dle down to obtun such prizes of civilization
s pmachetes and hase

al

el caps—and, some-
dav, even gutboard motlors

“We foueht among ourselves, and my side
won,” explataed Rauni, his speech slurmod by
the three-tnch wooden disk in ns lower lip
(page 4531 “Seven Txupkahameis died in the
hght. Notmamv,” Not many? That was o
twentieth of the whole tribe

U hi= wav upstream to carve bis new vil
e, Kadn! feceived unexpected mifts of the
ferry orssing for the rnew: roncl, Cronracy Mar
tins, a well'meamng land
him with 12 hammocks and 220 pounds of
hutrd candy, Senhaor Martins spoke 0 Rauni
i Basie Portuguese richt oot of an old movie
"You, me, friends. Need help? See me. Whitse
min noe o up nver Induan corme down river
anviime, Lt -|""i.'|.'r5.'|rl|'|~|j_l.' clothes {ret VY-
body Jab on ranch Get plenty mones.”

eveloper, loaded

Tribesmen Gain a Zealous Friend

A great goodd friend of the Indinns for the
past quarter century 1s Orinndo Villas Boas,
whom Hrasilans constder a candidiate for the
Mol Peace Prize With his
nardo and Clasdio, he created Xingu Na
tional Park in 1961 to shield the local Indinns
[rom disnstrous contact with outsiders and to
reduce mortidity from disense and intertribal
1thoring tribes

wriithers,  Laeo-

witkfare, Thes ilso brought neig
it the sanctuar

With Leonardo pow  dend, Orelando nnd
Claadio are the mmnnstavs of the Xingu park
Inaddians anid no one visits the villages wath
ot thetr Approva Waiting al [rk headd
cpudrters, | greeted Oclands as he arrved m
a D=3 0f the Broedllan Alr Foree. He hiad
just =een his brotheér Claudio off on an X e
dition W contact the kreen-Akarire Lribe
whe were blocking construction of 8 high
way. Urlnndo .-11.'||||-L'1’| off the [l Lo (o
<hirtless, mosguito-bitten, with a stack of his
favorie comic book< ynder his arm

At supper he waved his arms excitedly ps
he tlked about Cachimbo, &n solated wr
port that the Villaz Boas brothers helpesd
catabiltsh on a tradlbreaking 1943 expedition
Llaudio was using i s 8 base “Cachimbao’s

(Continued on page 450}

The Yillus Boas beodbwers wrode of thetr work im 1hs
NATIONAL LiEoadnariing for Sepleamlae 1008

Lmzipping the wildermess, Highway R
O8O opiens virgin Heastian Jorests to Land-
hungry ranchers. Popalation density in th
whnle Amurzon Basin averages only two et
N per square mile Untl now demse, rogd
fess jungle has forced most people 1o cluste
along the rivers

Cowboy-uand-Indian confrontation: Guo
racy Martins, who promotes ranching, pur-
bevs with an elder of the Txukahomes on
the hunks of the Xingu River. The Indians
hual to miove 20 miles upstream ‘when the
mighway slashed throogh there trbal ore

serve 1 e dsolation of thelr new' hotte mio

Imiters the daiver of ¢lashes with settlers

Nl Crevgraphine, Chtiber (972
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hecome a crazy place! A thousand men, 22
bulldozers flown in. Pushing down frees,
pushing upsand—deep s the Sahara They're
leveling ground [or un emergency jet airpori.
For jumbo jets!”

One day | wilked nine hours through
thin-treed forests and  hip-deep swamps,
Iollowing a naked Waura guide to his tribe
Chief Malakivauia met me and slung my ham-
mock alongside a dozen others in his house—
which measured 124 feet long, 60 wide, and
30 high. Five such bulbldings, thatched to the
ground, housed 100 handsome Wauras—the
entire  tribe—-plis  pet monkeys, parrots,
ducks, howks, capvbaras, and dogs.

For supper. Malakivaun offerecd betrn,
leathery unsalted manioc pancakes about two
feet in diameter, and o palmiul of hot-sauced
fish paste laced with fine bones

In the morninge, women grated raw bitler
chssava roots to make manioc cakes Along
the riverbank shallows men with bows and
arrows hunted stingravs—dangerous to step
omn, delicious o eat

Violent Sport Helps Keep the Peace

In the afternoon the men gathered at their
loclge, the flute house in the middle of the vil-
lage cledring In the diminterior three fellows
domped] back and forth playing low notes on
glant mage futes, which women are forbid-
den to behald except as o 'last resort to ward
off fatal illness. The men Anger-painted cach
other with wrncu, o red veeetable pigment
(page 4951 They were getting ready tooex-
change presents, dance, and wrestle with Ya-
walapiti tribesmen, neighbors who live a
diy's journey away.

Crelindo Villns Boas’s foster son Antana, a
Yawalapiti, described the custom 1o me
Artana s wrestling champion of a dozen
Xingu tribes, all of which speak different
tongues. “Enmities are held in check by sach
rames. Besides, Orlando forbids war.™

After the games; hoth men and women re-
moved their leg and arm wrappings and ran
to the river to bathe. After my swim 1 [elt
conspucuous getting dréssed among 4 peaple
who wore no clothes

At evening campfire we men smoked
green-tobaceo cigars and held council. When
cigars bumed short, we scattered to the big
houses. In the chitll of the night my friends
kepit fires burning beside thelr hammocks The
sioke discourapged bugs—and my slumber.

As T swaved slowly to sleep | mused on

Amazon—The River Sed

how most Brazilinns still think of their Ama-
ey as the end of the world. Here with the
Wauard it wasn't the end of the world. But it
wns very like the beginning.

I flew next to the Rio Tapaios, most beat-
tiful of River Sea tributaries, with itz high
forested banks pnd long terminal lnke. Downe
siream, where the Tapajos meets the Amazon,
lies Santarém, fastest growing city in Brazil.

Confederste Exiles Find New Homes

After the U S Civil War, many Southern-
ers moved to Santaréem. Delino Riker Teles
de Menczes, great<grindson of self-exiled
Robert Riker of Charleston, South Carolina,
pilots an-air toxi based at Santarém airport
Delano introduced me to dozens of descend-
ants of the Confedernte Wallace, Jenninsgs,
and Vaughn families. None speak English.

Other Confederates settled in Beléem, the
metropolis commeanding the portals of the
River Seq ipawes 434-3 aned 492-3). Founded
by Portuguese saldiers in 1616, Nossa Senhora
de Belém—~Char Lady of Bethlehem—is re-
sponsible for casting malinstream culture in
n Portfosuese mold.

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

In 1637 a band of Spaniards from Quito,
Ecuardor, led by lay hrother Domingo Brieva,
suddenly appeared in Belem. Fleeing killer
Indians mn Ecuador’s junzles. they had re
traced Orellana’s 1542 vovage of discovery.

Their appearance prompted the governor
of Belem w osemd] 62-vear-old Pedro Tel-
xeirn upriver with 47 war canoes, 7O soldiers,
and 2,000 Indians—{0 this day the nggest
of ill Amazon expeditions. They used Boeva
as guide and within o vear reached Quito
Their unexpected arrival by the backduoor
gave the Spaniards quite a start.

With Brieva leading the wav again, Te-
xoira relurned downeiver o Belem. cliamng
for Portuzal lands thut comprise nearly hali
Brazil's present terntory. Yet few Brazihians
know of Teixeira’s exploits; 1 couldn’t even
finel & town on the rver named {or him.

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

(Continueid on page ¥94)
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markets sell concoctions of strange roots,
herbis, and aromatic olls mixed with tale
Little boves hawk the powders, calling “Smell,
mister.” Trees bear fragrant blossoms

But Belém hns urbian headaches. With its
100 inches of radnfoll and a freshwater sea an
three sides, it is stll short of tap water. The
city lacks adeqguate sewers, while the conti-
nenl fushes past its doars,

As a voung helmsman in 1935 1 steered o
freighter into the River Sea ot Belém Whit-
g to load mahogany for Californin ports, the
vessel swung at anchor, six hours (o and six
hours frio in the world's hizhest freshwiater
Uees, At slook water | watched for the Poro-
roca—"the Big Roar"—n [earfiul tidal bore
reputed to thunder in with the food tide amd

drag ships from anchorages. [t pever came

I had read that Vicente Yafier Pinzdm,
once skipper of Columbus’s Nenag, was crmss-
ing the Equator on his own expedition in
1500 when the ocean became muddy and be-
gan to freshen. Then, while he was coasting
inshore, a terrible wave swept his caravel
westward, bobbling it like Aotsam. Every-
one praved; the wave subsided. Pingdn gave
thanks to Santa Maria de In Mar Dulee, Suint
Muary of the Sweclwaler Sea, which became
the first name of the Amizon on maps

Fisherman's Friend Gets a Scare

Many subsequent accounts tell of an im-
mense tidal boree, forcing back the current of
the Amaron as far ns 500 miles and inun-
dating the floodplin. Hut never having met
anvone who hod seen or heard the Big Roar,
I began 1o suspect that the long bow of
Amazan storvielling had been overdrawn
once agadn. What wos the truth?

Learning that  60-mile-wide Casviana
Island, one of several at the Amuzon’s mouth,
had been cut in two m 15850 by o huge Poro-
roci, creating the Furo do Guajury, now one
of the river's outlets, 1 détermiped to see the
phenomenon mysell. But first | guestioned
old hands along the north hank.

Thev wld me that the Pororoca occurs
when tides are unusually high, when the full
muon is setting, and where the water s less
than four fathoms deep. A grizelod fisherman

provided that hnnl clue, the need for “hot-
tom effect.” which probably expluins Pinzon's
salvition: Apparently his caravel was swept
from a shallow bank to deeper water,

With a toothless lnugh, the fisherman told
me¢ how he had vaken a city friend fishing
hefore cdawn, anchoring deliberately v the
path of the Poaroroca.

“When the wave rushed toward us, my
friend panicked, 1 just st and fished, The
wive suddenly died and passed under us, |
knew it would: I was anchored in a deepspol™

Plane I.ngfi i Pursuit of Wave

e pight when the full moon was sinking
i the west, 1 tooll off from Belém in a single-
cnging landplane in quest of the Pororoca
By davbreak the pilot and I were circling in
cool air 8000 feet above the Furo do Guajury
Sewing nothing, the pilot tried o turn back
He did not enjoy flving with the doeor remavied
<0 that | could take pictures. "Wair" 1 in-
sistedd. A streak of [roth whippéd out of the
sen, writhed, and became o solitary wave,
lifting and coursing upstream

“Down, down!” T urged the pilot.

"IN, our engine may overheat!”

A J0Deeryzeiro note stuffed into his pochet
persanded him. Down we dived, winging
over the bore a= it curved across the wide
channel {pages 490-21). The ends of the wave
—i 1 2-[oot-igh wall of water—druzred trees
from both banks | could hear the Big Roar
even pbove the noise of our engine, o= the
Amazon strageled with itzelf at s very ehd

For whot 1 watched was nat the ocean sea
invading the River Sea, but the enormonus
Amazon appeanng to reverse itsell at the
min’s command, As Pinson discoveréd far
from shore in 1500, all that water 1= sweet, 1t
soemed as i continental runoff from the
brown torrent of the awesome Apurimac
goree, irom the black-water Casiguiare Canal,
aned from the blue Xingu that flows by my
friend Rauni’s new village had lifted in one
defhant surge back toward the Amoron's
SOUPCES.

Then the moon set, its attraction faded,
and the great wave gave in to the inexorable
exil of the River Sea &

Arraved for the Dance of the Flies, a burly Waurd wrestles has
gardled his biceps to grve him streneth and endurance. Traditional In-

dipn rites grow ever scarcer as civilizados compete with Brazil's forest
reople for the lush world of the Amaron,
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THE SWALLOW-TALLIED KITE

Gracetul Aerahs

of the Kverclades

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

IGHER, EVER HIGHER the bird sparals, riding thermals on

maotionless wings. Now floatinge with effortless elemance, 1t

wheels and plumimets earthwarel. Jost as a crash seems inevi
table, 1 levels off, amd, without liinding, snatches its upwan prev—i
frog in Flondn's Everglades National Park. Homeward bouand, the
hunter darts swallowlike through the pine forests, leaves the froe in
the talons of s hungry alfspring, and depirts in search of another
marsel or o skim along & pond for an in-fight drnnk

such i= the spectacie of the swallow-tatled kite. Elanotdes forficatns
5 eastly recogmzed by its white bead, blue-black wings, and deeply
forked tall lts wingspan averages three-and-a-half feet.

I'his b-week-old fedgling (nght), just out of the nest and too new o
life to fear man, still wears the buff of adolescence. It let the photog
rapher come a5 close as three feet, then clumsily fluttered to the ground
from s low perch. When offered o stick, it clambered aboard like a
Lavmie parrol and—iuaised to s former betght—remounted the branch

Lale Febroary or March brings these swallowtatls from South Amer
ica Lo the Southeastern United States, where they breed. Cavorting in
ever-changing brecses, the gyvminasts of the sky drift, then swoop and
chse each other in the circuslike performonce ol courtship. Even the
chore: of nest bullding becomes o spellbinding exhibition: airbotne
adults scarcely alight as they snip off dend twigs and clumps of Spanish
muoss for their treetop aeres. Pars mate in March or April, and by M
their nests usually hold two mottled eeps









_l;l NEATH A FLASH of 'while
; that identifies o kite chick
(lefty, Myron Wright scales the

20-T0ot st tree U0 prung Jimls

biocking the camera™s view, Twi

weeks after the chick hatched,
the three pholograplers erecied
asteel tower (helow) and capiped
il with a cramped canvas cube
irfght), The Llind mude possible
FAre o HEse-1g !|||| PO D= O ONE
kite's progress from downy hatcl
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Flﬂ'l?..‘ﬂ'.'ﬁ.: ITS BACK on doting parents, the
3ir-dav-old fledgling iright)
4 meil, temporarily cold-shoulderning offer-

it lesover

ings of more food. Adult plumagse a
clothes much of the voungster, which was in
Heeev down only 12 days before (left). Vora-
cious throughout vouth, it demands—aned
gets—Itond almost constantly, Parents hunt

ey

most of the day for large insects, frogs, rep
tiles, and even the voung of smaller ards,
which they pluck as noked as supermarket
chickens before serving One dav this pair
el theirr pestling 27 tomes 1n three hours
Ihe baby downed all offerings; then greedily
5'.|,‘|.'[I-I'-|';| for more

Kite palrs, nesting alone or in loose groups,
vialiantly defend their voung asainst in-
truders of all sizes. When o red-shouldered
hawk wviolated this [amily’s airspace, the
parents dived ft‘llt'Lle'I”:- at the Lrger but
slower bird, scolding it into retreat

Wilderness dwellers, swallowtatls onc
Aocked by the scorez from the Greatl Lakes
to the Gulfl of Mexieo. But wanton killing
and deforestation have reduced numbers,
and such gathenngs no longer occur. Today

these kites breed almost exelusively in the
extreme Southeastern United States (be-
low). They are not officiadly an endangered
species, but no one knows how msny oxist
~vme kites don't mate, and those that do
euilly ralse only one chick. The birds have
few natural enemied, bul mortality is high,
it epgs and hatchlings are sometimes
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1COOTING DEFTLY between the
h pines, an. adalt  swallowtal
(left) carres o green snake
swooped up from the undergrowth
aned killed with a bite. The hired's
tail serves both as brake and rud-
der, scissoring or twisting o jer
mit abrupt shits n speed and
direction. Briefly altghting at the
nest, the kite akins s guarry,
carves i mto Ble-size chunks for
the chick, and dashes off arain

Fhe Swallowe-failed K

Drropping  through the [orest
(top). the other parent approaches
the nest in an ensy ghde. Rakish
Dl and a favorable wingspin-
to-weight ratwo suit the bird o
well to 12 ethereal medium that
it Fprely touches the ground

The fuzey 18<dav-old nestling
(abovel, too voung for takeofl,
flutters o keep itz balunce as
tree-swaving gusts rock s home
Phark tips of emerging flight feath-
ers fringe the triviing edees of the
chick's wings
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aholher sinew-stretchine month ol
gxpenence Delore meikine the mod
Wmmer oL sotbh,  Laitth
= whereabouls ar
nabits frome that trme until they re
turn the followinge spring

1 &l altempt to determuine Lh
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sl lowtal] s MIETALG ratletri
photographers  Green, Reed, and
vrieght hope Lo lae an entire fami
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miarker 'he project is ambitiou
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s MINERAL of a perfectly singular kind,” wrote
Englhishman John Hill of mencury in the 18th cen
tury. “It penetrates the Substance of all Metals,
and. dismalves, and makes them brittle”™ Todas

munyv of 15 have come Lo share Lhe old scientist’s wonder

at mercury's perfect sineglarity—hbut our wonder s

mixed with fear of the element as a pollatant, and with

confusion about the extent of 1

The confusion B understandable. For vears most of
us thought of mercury, iF at nll, a5 thal slvery Hguid in

thermomelers. Then, suddenly, we became aware ol

mercury's doouble nnture. It cun be g deadly enemy,

striking down even the unborn Yet it plays a vital
ralis b our dally Hyves

We learndd of a New Mexico family paisoned after
ciating meat from a hog fed with mercarv-treated seed,

Ly fRshing b nise of mercury

1w dignger 1t poses

of riviers nnd [kKes closer
contummation, of canned tuna being removed from
‘-|I!H.'r':['|i|.r|‘li,l"'| _'-I'Il.'
by chiarges of pollution. Then came scientific reports
thiat challenged somé of the movermment's protec
FIve mehstres

Earlier this viear grim reports from Irag reminded us
again of mercury’s perilss When a large shipment of
I'!lt:l'l"llr:'.-ti':'Ll11.'l'l prain seer was distributed, villagers
dsed 1t 1o make bread and to feed antmils Some 450
|Jr-|||||' died and thousands more were afflicted

vies. and of mant industeies shaken

Looking into the mercury guestion, 1 traveled across
the United States and around the world: to Spain, where
meén have mined the element since belore the time ol
Christ; 1o Japan, where a score of teen-agers still suffer
the agomies of mercury poison mgested while in their
molhers” wombs, (o0 Stveden, where seienlists gned mov-
ernment officials, acting to <ave vanbshing bird pogula-
Lions, proneered morcuryv-control studes

The amswers | recerved sometimes differed, bual on
one thing all were agreed: “The great mercury scarg”
provides i textbook example of the RKind of problem we
will méeet neatn and peain in our chemicn]-filled age
The lessons we drow from it can serve us in confront-
g similar challenges o come

The story of mercury, also called quicksiiver, hegins
some 4% billon vears agn, when the earth was formesd
It i= an element, a metad, like copper and tron, It is

times heavier than lead. Bot unlibe any of
these. it has a melting point of =38" F_ {iron, by com
parison. melts ot +2.795° F.Ooso that we usuplly see
mercury as g logud During the passage of eons; i
warked its wiv throughout the earth’'s surfoe—appeir-
me i rocks, soil, water, pir, and lHving organisms

A\l some prehistoric time a man was attracted by a
red rock. He prcked I oup, mixed bits of Bowith wator,
anid found that ot conld be used to dmw on the walls
of caves. The rock was cinnabar, the sulphide ore o
mercury. Archeologist=s have found it usedd as o pigrnent

abvout 1.2

Quicksilver
and Slow
Death

By JOHN J. PUTMAN

R R T R A

Photographs by
ROBERT W. MADDEN

Fluid os water, birilliant i

dlver, heavier than lvad, mercury
sritlls through 4 mine worker's
Fmaers, A unigue element —Lthe
only metal that s lgod at room
lempreralure—mercury his
fisiriated mankod {for cenlunes
Ancients used its compounids for
micellcines and plgments Taday
thousands of products—Irom
thermomebers and light switches
Lt pesticides—olepend on s
unusunl properties Bot recent
tragedies, caused by ridng levels in
the environmeint, have shown that
mercury can be a deadle servang
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in the ruins of ancient Egvpt and Babyvlon
and at Mohenjo Daro in Pakistan,

Arnistotle, in Lhe fourth century B.C., was
the first to ledve us @ written record  of the
element itself; he called it "hguid silver.” Five
centuries later the Greek physician Thoscori-
des wrote that cinnabar was “good for eve
medicines ., | it heals burnings, und the break-
ing out of pustules” But, he noted, the ele-
ment itself was dangerous if swallowed

When the Romans became masters of the
Mediterranean, they found new uses lor
mercury and its ore. Pliny the Elder tells ys
that cinhabar was used on holidavs 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 coatl copper objects with gold
wnd as a rehning agent to separite gold from
dust and dirt.

To the alchemists of medieval dovs, mer-
cury seemed o magical substance—an eclusive
silvery liquid that appeared when a blood-red
stone was roasted in 4 retort, Ancient Hindu
cages adjudeed 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 “contraries” (the
other was sulphury that combined deep in the
eirth to form all other elements. They saught
o turn base metals into gold by duplicating
the process in thewr lnboratories, giving prop-
er attention to astrologcal signs. It was the
alchemiste who gave mercury its name—
witer the feet-footed Greck godd.

Mine Dominates the Life of a Town

To recapture the aurn of mystery that mer-
cury exercised over the ancients, [ visited
the mine Pliny called Ythe most famous for
the revenues of the Roman sation " Set in the
sierrn Moaorena, 130 miles southwest ol M-
drid, 1t remains the richest of all mercury
mines ipreceding pages), Its name, ond that
of the town above ity 15 Almaden—"mine."

Padre Jesus Carriorn, the mine chaplain {or
28 vears, mel me in the Plaza Generalisimo al
dusk, It was that howr in Spain when waiters
et up their tables in the street. families stroll
and chatter, and old widows come 1o their
tiny balconies to ook down and remember

“Lar town exists only because of the mine,”
Don Jesus told me “It is an inseparable part
of our lives. Its galleries run under our howses,
the new shaft elevator tower nuadges our
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oldest ruin, a 12th-century castle, Almost
every family has n man in the mine,

“It's not a bod thing, for the pay and ben-
cfits: are good by Spanish standards. And
because of & healih regulation two centurtes
old, the miners work only eight davs a month,
and su can hold a second job, Our miners are
also harbers, law clerks, shopkegper<s"

The next day 1 went down with the miners,
dropping by elevator 1,650 feet into the
Spanish earth. The muin trucking gallery at
level 19 wiase 23 feet hgh, ribbed with con-
cricte arches anid vemned with hoses for poeu-
matic equipment.  Electric-powered trams
rumbled by with loads of red-hued cinnabar.

Standord Flask Holds 76 Pounds

Assistant Mine Engineer Gabriel Vigara
Castille told me the ore deposits otourred
three great almost vertical seams nimed “San
Pedra v San Dego,” “San Francisco,” andd
“San Nicolas " I asked him how much longer
they would vield their treasure. He shrugged:
“We simply don't know how miuch lhies helow
or near our present pallevies. Bat we plan 1o
be m business for vears Lo come”

I followed the ore topside, saw it crushed
by mant machines, then roasted in oil-fired
furnace= at nearly 1,500 F. The mercury rose
45 i vapor, was piped into condensers, anc
eventually emarged 999 percent pure

At the storage house 0 man turned a spigot
and carefully measured oat the stilvery tres-
sure into steel lasks, each holding 76 pounds
of mercury {ahout 2'% quarts). Through that
hand-operated spigot, | wis told, passed about
132 percent of the mercury produced in the
world—some three million pounds arnmually.

Helore 1 left Almaden. Don Jesas invited
me o visd the miners’ hospital. It held few
patients: a man hit by a falling rock, another
by a timber. In one room the walls were
lined with powerful lamps, the foor marked
with a circular path. “The miners call ths
the ‘beach,”™ Don Jesus told me “Some-
tmes a man inhales too much mercury
viapar in the mine and develops a tremor. 1
it's a severe case, the doctors send him here
for treatment

“He stnips and walks round and round in
the heat, sweating out the mercury. Most
respond rapidly and are returned 1o work,
A few don't, they are pensioned.”

I ingered for a time in the beach, 1t was
my first contact with mercury's power o crip-
ple and kill

National Geographic, Octoher 1972



Pliny noted hazards of working with mier-
cury. “Persons emploved in the numufactones
... protect the face with masks of loose blnd-
der skin 1o avoid inhaling the dust, which 15
most pernicious.” The 18th-century Italian
physivian Ramazzini, one of the fathers of 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 nb-
jects with gald and silver. He died, “his face
wan .. and cadaveroas, his eves bloodshor,
iz hreathing difficult, with mental stupor, . .7

As mercary found new uses, new incidents
of potsoning followed. Workers in the felt-hat
industry dipped furs into vats of mercunc
mitrate solution to make them pliable for
shaping. In the process they absorbed the
compound through their skin and inhaled
mercury vapor. The result: tremors, losz of
teeth, difficulty in walking, and mental dis-
abilitv. Legend has it that the Mad Hatter in
Lewis Carroll's Alice's Adventures tn Won-
derland was patterned after such ovictime In
the United States the hatter’s disease was
known as the "Danbury shakes"—after the
Conpecticut hatmaking clty

Through the vears mercury poisoning
struck others: minitions workers, thermom-
eter  fillers. lnboratory techmicians. Fven
British constables fell ill after frequent use
of a fingerprinting compound. But mercury
poisaning sl seemed almost exclusively an
occupational hazard that could be controlled
bv proper precautions

Aetal's 20th-century Uses Are Legion

And so, as man moved into the modern
techinological age, mervury moved with him,
By 1969 warld production reached some 20
million pounds, and ohe industry expert
counted more than 3,000 different uses for
the element

hentizts have long ysed u 50-percent mer-
cury amalgam in tooth filings. "The mercury
dissolves an alloy of silver and tin, and this
compound solidifies on application. Last vear
more than 160 million sach fillings went into
American teeth,

Flip a silent light switch or hsten as an
avtomatic thermosiat activate< a furnace or
air conditioner—vour unseen servant is offen
2 little blob of mercury sliding in a glass tube
to make or break an electnic circuit

The fluorescent lamps that bnghten offices

Ouicksilver and Slow Death

and =chools, providing 70 percent of Amer-
ra's lighting, are activated by mercury vapor,
S0, too, are many of the powerful lamps that
turn night into day on our city streets.

Adced to piints, floor waxes, Turniture
polishes;, and fabric softeners;, mercury in-
hibits the growth of bacleria and mildew.
Laundries and diaper services have used it
for the same function. It was formulated in
medicines as an antiseptic (mercurochrome),
as i divretic, even is a treatment for svphilis

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

In modern chemical industries mercury
and mercury compounds play hundreds of
rodes. They help make our plastics, our paper,
our clothing, our camera Glm.

For decades mercune 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

Twinkle, twinkle, little bat
How 1 wonder what vou re at

Spouting one bit of gibberish after
another, the Mad Hatter in Lewis Unrreoll's
Atiee’s Advestures in Wonderfand
exhibited a trait common to many 19th.
rentury hatmakers—incoherent speech.
Working lome hours with mercury-
wreated pelts, they absorbed the pomson
throweh thelr skin and inhaled

mercury vapor; wiich caused them to
shiake and to slur therr words,
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the séparation of hthiom 6. an i votope involvied
i '|'|' FUSION reaclion in |_'-.|'_I-||_'|;-J| [y les
When Amencan astronauts left for the
maon, they carried long-lide mervury hatteries
Lo power emergency hghts, The sime batternes
power military radios, the séensars dropped
LHong enemy supply traals m Viet Nam, and
the cardine fhikd emakers that have been sewn

into hundreds of thousands of patients to keep

their hearts beating steadily
From Japan Comes o Dire Warning

It was i 1953 that man réeceived his first
notice that mercury's marvels came with o
price Law hgher than occasional ocy U pational
ilinesses. That vear in villages around Mina-
mati, a small city on Japan's island ol Kvu-
stiul, fishermen anid their families began 1o tall
VICTI™ o G mvsterious andl catastropmic dis-
easze, When | ||-|L|r||':-'l'l| there, | found soome
of the villagers still paving that price

Srnobi sakamoto, 15 vears old, livee in
the villige of Yudo, When she AL s
the doorway of the mom where her mot e
and I sat 1alking over cups of green tea, |
was struck by her lovelines monel evies. o
brignt smile, and 4 willowy body. She tossed
down her hook bag and spoke o s T
warls caume oul not it th ._I_||E-E How of heér
mother's speech, but slowly, a= il with pain;
and cruelly distorted

Mz Sakamoto answerer with a smile and
the @irl walked with n toltering ey gl

into the next room 1 heard a televigston set
JFHTRE IR .""-;l"u'. indl then. o Mrs "'.|:-I.,-_!|'-|.'||
and | tnlked, we would hear the zirl's gentle
laugiter trom the other room

shitabu 18 one of 207 wople who were

||--'----Iir-i o contaminsated] fish From N i
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the fish, n three-times-a-day staple in sucl

i-lll-rll-:llll:. '-1|-";'..| .ull;l.\_-l"' _il-ll!I ] [ =i hE 1.1 1% —.II I"I
'l-.|'|||' I'_-||| DEER ARl RSl II viErH1ie sl | | Nl LERiRLA LERE TR tastern el
¥ i i iTTEl - i 1 i 1
NEr molher < wWiam M =akamoto herseld & ook L kL
' i ki I : |||| 1l || 't
1A exerierncen nn '.r'|'||||-I'I-. :--|'|'||'Iu||.-.. | . . . .
1 I i | l|I il 14l 1 | Rl |1'_'|~| I|I
in her bloodstréeam had worked its wav pasi
n H: L 1] - ! el
the placental barmer to wreak 1ts destruction ALt ‘o Minmt | |
r 1 ¥ 1 i I | i ) Il
the unborn .-'l:” U {HETIEL Landadl i, Ehe 1 i
We did not know anyvthing was wrong became concentrated in figh, from whiel
with her until, at about 3, we notwced she hal it pissed] 1o the popultion

lifheulty walking and holding up her head
dhie Tell down often

“We ook ber 1o thia ||l--||l‘..|! F'i:. then thi
¢ 0f the polsonine was koown | was told

there wits o dure. We could only trv 1o train

f "'.l'.-lll'_|.|. | ¥ | 'I._'..'II i I.I. FelnfEd I '. :r






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 is thot she will be able
to take care of herself when we no longer can,
especially when we die,”

Shinobu can now eat with a spoon but not
with chopsticks, She can put on her clothes
but hax difficulty buttoning them. She can
cateh the school bus to attend a special ¢lass
for handicapped children, but she cannot play
with the other children because of her diffi-
culty in walking and the danger of falling,

Medical Detectives Conlfront o Mystery

Mrs Sakamoto showed me the girl’s school
diary, filled with difficult Japanese characters.
Some were correct In others the strokes
veered off into meaninglesness. “She writes
sentences, but we cannol read them” Mrs
Sukamoto said.

I wsked if she could understand ber daueh-
ter. “Usually only by her gestures. One word 1
can understand—kalchan, ‘mother" ™

I wisited other patients: a husky voung man
who could no longer work because he was
unsteady on his feet; a 15-vear-old girl who
liy night and day on a straw mat, blind, s6ff,
and occasionally convulsed with involuntary
lagghter, a hospltalized old man whose arms
andd hands have been drawn into tghtl knots
at his chest,

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

When the first victims appeared in 1933,
local doctors made various diagnoses: braimn
tumor, cerebral  palsy, svphilic, Japanese
encephalitis. Three vears loter they had
30 patients, and realized they were confronted
with an epidemic. They called for help from
the humamoto University Schoal of Medi-
cine, 30 miles to the north. Among the speciul-
1=ts who responded was Dr. Tadao Takeuchi,
a small gentle-mannered pathologist

“By the time we entered the case,” Dr. Ta-
keuch told me, “there were 534 patients, al-
muost all from fishermen's fumilies. Most told
us they had become il after eating hzh. Other
villagers reported secing cats walking in cir-
cles, crows fulling from perches. Both eat fish.

“We fed some of the fish to experimental
animals. Some were strcken, 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 nearans, brain
cells, in' the cerebrum and of the granular
cells of the cerchellum.”

The flindings explained the symploms per-
fectly: ataxic gail, convualsions, numbness in
the mouth and limbs, constriction of the
visual field, and difficulty in speaking.

“We searched the literature for a toxic sub-
ctance cansing these svenptoms, Months after
we hiwd begun, 1 came across-a British report
on putsaning by methyl mercury—an organic
mercury compoand far more loxie than the
element itself or its inorganic compounds
Evervthing began to fall into place.”

Anilvsis of the fizh and of the victims
showed remarkobly high levels of mercury—
ns much as 24 parts per million in the bay's
smull crabss pnd 144 parts per million in kid-
neyvs from human victims

Yatently the Kumametto team traced the
methyl mercury from  the shelliish back
through the water to the effluent pipe and
sludege of the town's principal industry, the
Chisso Corporation. Its regular cutput in-
chuded chemical fertihzers, industrial chemi-
cals, plastic materiale, and syathetic fibers,

Brain Sulfers the Greatest Damnogoe

About a vear before the first victim ap-
peared, howeser, the factory hid begun mass
production of acetaldehyde and vinyl chilor-
wde, wsed in the plastics industry, In both proc-
cases, mercury compounds serve ns catalysts.
Puring the reactions, some methyl meroury
was formed, then passed with other wastes
through the plant's effluent into the bay.

Fich and crustyceans, pumping the wiater
through their gills and feeding an contami-
nided maormne life, absorbed and concen
trutedd the methyl mercury in their tissues,
trunsmitting it ultimately to the fishermen
and their familics

| asked Dr. Takeuchl what happened when
the methyl mercury was absorbed by the
human svstem

“We found some damage in the bone migr-
row, lvmph nodes. nerve fibers, liver, and
kitlney, But the catastrophic damage results
from methy! mermury's abhility to penelrate
the "blood-brain barrier'—a protective system
Lhat bars most toxihs"

The process of destruction iz not fully
undersiood. The mercury may attach itself
to sulphur groups within cell proleins and

National 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 imparted Swedish eggs

Ur. Torlbyorn Westermark (page 517), a
nuiclear chemist, wis one of the sclentists
called in o resolve the question of the eges.

We talkéd in his office at the Roval In-
stitute of Technalogy in Stockholm. “Analvsis
by neutron activation showed the eges to be
within sufe limits, and they were sold But in
the process we opened up a Pandora’s box

“The eges and other Swedish foodstefls ran
two to four times higher in mercury content
than the snme foods from Denmark and other
European nutons 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 alzo determined that residue< from
mercury spravs and the seed deessing affected
mercury levels 1n crops:

Dr. Westermark continued; "Then we
decided to look at fish, We theorized that
<some 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 showed thiat mercury levels
in feh ran highest in indostnal areas, par-
ticularly around chlor-alkali plants and pulp
und paper mills: Both used mercary, bot not
in the methyl form found in the fish.

“This lnst small puzzle was solved by two
viung scientiste, Soren Jensen and Arne
lerneltiv. Duplicating stream-bottom  condi-
tions in their laboratory, they found that mi-
Croscopic organisms convert slemental mer-
cury and mercury compounds into methyl
mMEercury.”

Potent Effects May Last For Decades

By 1066 the Swedish Government bhod
banned the use of alkyl mercury in agricul

wure and placed severe restrictions on the use
of other mercury compounds.

L. Jan-Erling Larsson of the Swedish Fn-
vironment Protection Board told me that the
resilis hond been dramatic. Mércuny levels in
swedish food have dropped to those of other
Furopean 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 Ameérican scientists. " First, the mercury

Quicksilver gnd Slow Dearh

deposited m some of our lakes and streams in
past vears may remuin there for decpdes. Fish
e these waters still show high mercury levels
Wi have tound no fensible method of remos-
img or neutralizing these deposits

“The second problem & a matter ol our
ignorance. About aone percent of our waters
remaiin blacklisted. In more than half these
cised, wi cin attribinte the contmminption Lo
pellution. But 1n the other cases, about 40
percent. we simply don't know the source. [t
may be from atmospheric pollution. This ks
in wres we're examining today ™

Traugedy Brings Public Awareness

American scientists bad followed the Jap-
anese and Swedish experiences, and w1069
the Food and Drug Administration estab-
lished an O 5-parts-per-million guideline as
the maximum safe [imit 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 intérest centered around three men

Ernest Huckleby, a laborer in Alamogordo,
MNew  Mexico, obtmined waste prain seed
treated with the same methyl mercary coms-
pound that poisoned birds in Sweden, Bags
of such seed carry a tag warning that the con-
tents are poisonous to animals and humans,
and the seed is dyed n bright pink. But as the
recent poisonings in lrag proved (and this
wis the third outhreak 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
A< 0 result, three of his children were se.
verely crippled, A Tourth child, poisoned in
his mother's womb, was born blhind and
retarded (pages 518-14)

Also im 1970, Norvald Fimreite, & Nor-
weginn gratluate student at the University of
Western Ontaro, reported on o twosvear
mvestigation of mercury contamination in
Canada The results showed high levels of
mercury  in seedeating birds such as par-
tridgee and pheasants in Alberta and Sos-
katchewan, where furmers used the same
mercury compound as in Sweden, Then he
determined that fish from the Loke St Clar
and western Lake Eric areas—both polluted
by discharge from chlor-alkall plants—con-
tained levels of mercury as high as seven parts
per million. His Aindings, confirmed by other
stuchies, led officials o establish  fishing

a1
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A Yeaptive” plant. 1t was built to service the
corporation’s adjoining pulp and paper mill
The chlorine and the alkal (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 codts the bottom of each cell.
When a current passes through the brine, it
releases sodium by electrolysis. The sodium
combines with the mercury, from which il
can be recovered by a simple process

“We employ mercury cells rather than an
alternate system because they yvield o puret
caustic,” Dr. Houtz explained. “We needed
7.600 fliasks to establizsh the plant

“We lost mercury at several stages of the
operation, Once we learned that the loss pre-
serded nn environmental problem, we acted
to cut off every path of estape.”

He showed me drainage sestems rebuilt to
prevent plant spills from entéring the normal
effluent, new devices th remove mercury va.
por from gases, and an impoundment area to
hold mercuryv-contaminated sludee femoved
Irom the brine as it is recycled.

Results of the cleanup were revenled on an
instrument called an Ofin Mercury Maonitor,
Every |2 minutes it automatically measures
and records the mercury contentol water flow-
ing (rom the plant’s two eMuent pipes. The
recaorrler read between 2.5 and 5 parts per hil-
lion, a level that would even meet the interim
government guidelines (or drinking witer,

What Elze Can Do Mercury'e Joh?

(her industries may be forced to abandon
the use of the element. This vear the United
states  Environmental Protection  Agency
moved o ban all mercury pestichiles ysed in
paints. The industry consumes about 10,000
flasks 1 vear. But mercury will continue to be
userd by mpnufacturers of electric lnmps,
switches;, and batteries; and by dentists, lab-
oratory technicians, and others. Few practical
substitutes exist, and a government study con-
cluded that these uses of mercury present
“minimal hoasard.”

The problem with these proclucts comes
from themr disposal after gse: They often find
their way into 4 sewaee system of INCINETAlOT.
Burned, the used product releases its mercury
mto the atmosphere. In sewage it flows into
rvers and streams.

L, Frank M. EPlin of Michigan State
University's Institute of Water Research told
me of other sources of mercury pollution. “1

Credckadlver aivd X low Dleath

estimute that the burmnge of conl and other
tosstl fuels by power plants and other nsers
in the United States could release as much as
1,500 tons of mercury into 'the atr a yvear,

“Ome team analvzed samples {from the
Greenlnnd ice sheet. They found mercury
levels in the atmogphere remained stable
from 800 B.C. until the 1950'. Since then the
levels appear to have doubled-—a result, it is
believed, of industrial pollution, and a speed-
ing up of the natural ecape of gases from the
earth’s surface as man scrapes and clenrs Tnnd
for new roads, homes, and industries™

since 1970 the EPA has been monitornng
indistrial pollution. The agency Is seeking
4 total ban on the release of mercury into the
Nitions walers, and proposes to restrict
mercury losses into the atmasphere.

Some scientists say the agency’s lmits miay
be too hmgh—allowing some plants to lose as
much as five poutrds of mercary inth the air
every 24 hours. Others, inchuding industrial
plant managers, call them iImpossible to meel

Tuna Industry Sulfered Lossds

Mo oone I talked with doubted that methyl
mercury poisaning was a threat—>Minamata
antl Sweden proved that—but controversy
swirls around just how much mercury s
harmful. The answer s sitmply Dot known.

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

“We produce about 22 million cases—some
#4600 million pounds—of canned tuna a vear
About hadf is caught by American boals, mas
of the remainder by Japenese, Thiwanese,
and South Koreins. Whien the first score heal-
lines hit, sales in some areas deopped nearly
40 percent: We've made substantinl recovernies;
but there are probably some people who will
never go back to the product

“We feel the government's 0.5-parts-per-
million, guldeline is unnecessarily striet, but
we are acting to ensure that it & mel” Mr
Carry concluded. “We have urged skippers
ttr avoid catching the larger tuna: they stem
ta run to higher levels of mercury. We've
also sugrested that théy shun cértain arens
where carlier catches ran abave the guideline ™

The swordfsh industrv was hit even hard-
er. Japanese and other foreign fishermen sup-
plied 95 percent of the 26 million pounds of

525
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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
guideline, the foreign fshermen 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
sources, Scientists estimate that the oceans
hold about 50 million tons of merciry,
largely the result of land erosion.

“Tuna and swordfish 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 Culi-
fornia at Irvine, scupported Mr. Carry's views,
“We analvzed seven preserved tunaspecimens
dating from 1878 to 1000, then we compared
the results with those from five recentlv cnught.

*Our findings: The old fsh averazed 0,95
parts per million, the recently caught fish
(.91, We can only conclude that mercury lev-
¢ls in tuna have not changed appreciably dur-
ing the past 90 vears."

Poison Canses Chromosome Damage

In Washington, D, €., 1 put these questions
to Richard Ronk, who investizated 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. “Bul
please understand that our job is to prevent
this. If we waited until there was anepidemic,
we would be derclict. And contaminaton,
man-made or natural, is still contamination

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

“We have run tests an 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 about the subtle

long-term effects of mercury poisoning, feel
that even 0.3 parts per million 5 oo much

A glimpse of these effects may have been
provided in a report from researchers al
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—arganisms at the
very beginning of the agquatic food chain.
Other investigations on plants and animals
have shown that methyl mercury can cause
aberrations in chromosomes—the agents that
control beredity in living cells

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

War an Mercurny's Evils Only a Start

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

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

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

“We who 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 penerations,
and are willing to pav the price of keeping
the world clean of our own foulings, can we
have confidence thal man will not join that
list of vamishing species.

“With mercury we have made a beginmng,
Now we must begin on the others” []

On a company store, signs of hard times: Once the Nation's furemost mercury producer,

the ldria, Californie, mine shut down last April after mercury prices lumbled to a fifth of

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

Oubeksiiver amd Slow Death
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RISING SERENELY from its
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. Celebranis
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 Himalayvas There, in a brilliant
white grerdwara, or Sikh temple, | histened to
the chilling tale of Guru Gobind Singh (1666-
1 708)Y and the “Five Beloved."

Giobind Singh was the tenth and last of the
Sikh gurus, or teachers. A poet, a Sansknt
scholir, a huntaman, a warrior, and a deeply
religiouws man, e wis also practical. He deter-
minied to establish a Sikh brotherhood hardy
enough to survive the antagonism of kings
andl emperors, especindly the Mogul Emperor
Aurnngzeb, who had  bebeaded  Gobind
Singh's father, the ninth gung.

“It was during the spring of 1699," <qid the
pranti, the gurdwara reader of the scriptures,
as we sat on the foor under a ceiling fan
Through the temple window I could lonk o
upon the green Himalayan foothills, & patch-
wark of sunfight and shadow

"(In this very site,” he continued, “Guru
Gobind Simgh pitched o tent™

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

Five times; said the granthi, Gurg Gobing
Sinpeh asked this; five times heroic S1khs re-
sponded; five times the grim gurn emerged
from & tent, his steel sword dripping blood,
But he had killed hve goats, not Sikhs—and
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 "K's" Set Sikhs Apart

The vast mupority of Sikhs today, I learned,
become members of the Khalsa; and all Khal-
sa members adopt the five "RK's," symbaols
introduced by Gury {rolind Singh. They are
kesha, the long hair wrapped in a turban;
kiengha, the wooden or ivory comh; kacliha,
military knee breeches; kore, nosteel bracelet:
and kirpan, a sword (nowadays, asually a
tuny [acsimile inset in the comb) Al Khialea
men take the swmame Singh—hon—though
not all Sinehs are Sikhs

“Grobimid Singh wanted a people who could
e recognized, from afar,” said the granthi,
But legend savs that the guru himsell put it
more trenchantly: He wanted every Sakh to
b brave epough to fight 125,000 foes

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

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

A Sikh is spenker of Indin’s Lower House
of Partiament. ‘A Sitkh contractor built the
United States Embassy in New Delhi A Sikh
is governor of Rajasthan, and a-Sikh 15 India's
foreipn minister.

Punjab Thrives on Feuds and Farming

The Sikh lives with more susto and is more
enterprising than most Indians. He drives
more recklessly, #f - that s possible. He &
lusiy, cometimes armogant and uncouth, fond
of monev and of good enting. He has i pas-
slongte love of alcohol, bot will not smoke.

The Sikh countryman nlso has o fierce tem-
per. “There t& u Punjabi proverh,” my friend
and interpreter Ingwant Singh, of the Punjab
state government, told me, “that a Sikh farm-
er 15 usually in jail or in the law courts:"™

Fruds over land, women, water rights, or
an insult lineger bitterly for decades

The Punjaly s farm country, ane of the
world's mast heavily irrdgated regions, and 80
percent of Punjab farmiers are Sikhs, In India
they lead what has become known through-
out the East as the “Green Revolution”

One hot premonsoon day, 1 went with Jns-
want Singh o the village of (Chotala near
Tarn Taran to <ee the Green Revolution in
progress. The sarpasch, or headman, ks Gur-
dip Singh, shout 30—handsome but =ome-
what forbidding, with a revolver in o holster
unicler hiz arm and ashotgun over his shoulder.

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

Gurdip Invited us ' into his new six-room
concrete house, nnd, as we drank tea, he ex-
ained: “1own 15 acresand 1 plant two crops
a vear—wheat and maize. With the old seeds,
five vears aga, | harvested 10 maunds of
wheat an acre. Now 1 plant the new dward
varieties of wheat, and this vear I harvested
about 33 maunds an acre.”

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

Narianol CGleagraphie, (etobor (972



Mol far Trom Goardip s Tarm, along the Grand
Irunk Road, 1 had forther striking evidence
of the Sikh farmers’ new prosperity. We
clipped past Sikh after Sikh at the wheel of
Indin’s shining new status svmbal, the tractor
[here are more tractors now in Ponjab than
m any other state of India

Better known to the world than Punjah’s

role in the Green Revolution are the tragh
rvents thal gk erled (L 25 vears weo. In 1947
India became free. but at a price—the parta
tion of the country imto India and Pakistan
In northern India the Punjal bore the brun
of the zplit. The eastern segment, aboul 38
nercent of the old Punialy provinee, remained
with India, while the western segment, aboud
2 percent, joinedt Pakistan

Hindus and Sikhs mm Pakistan moved to
[ndia, and Moslems in India went to Pakistan
More than ten million people exchanged

countries. The refupees came afoot, by horse
bhack, in carts, by truun., Mo one Knows how
many thousands of Sikhs, Hindus, and Mos
lems were murdered when peaceful villagers,
enraged by tiles of violence, themselves b
came vialent, Soldiers looted. Police looked on

Women Coarried Poison 65 o Laisl Resort

| talked in New Delhi with Capt, Ude 3ingh
Lhillon, o lean, straight-backed Sikh of 69
who led a caravan of his people from Paki
stan to Indin The carmvan was 17 miles long,

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

carts, 2,000 horses, and 200 camiels
“We would start marching at 4:00 am.,"”
Captain Dhillon told me, “and cover about
fourteen miles a dav, and we walked for ten
or eleven davs. We were orpanized by villages
nt the end of the day a village leader would

ride up andd report 1o me on the progress ol

|
hiz village. We were attacked, but not often
we had guns, and at every encounter we retil-
tated, The vounger women carrmeod paslson
If we areé caueht,” they said. *we will kill our
selves” About 200 people died on the march,
maostiy men; most (rom heart falure
When we got to India people asked., “Whaot
do we do now ' | said, T don't know myvselt.
W hat did they dor

They went to the cities, and

heing Sikhs,
Lhey [ound wark. An Amderican i BSingr ol
me, “The Sikhs here who had been uprooted
from Pakistan were selhng lace and buttons
i eerain on the siclewalks 20 visars azo, Now
they own hutldinegs, and they are the back

Done of the transportation industry.”

Frclici’ s Enervetic Sikdis

Muartin Luther of the East, the Hindo
wannk souprhl seformation of hie faith, b
unhike his German contemporary, b wenl
m T ENERTE f TeW .'|.'||'_'|||"_ Il.'l..|'=!l':'l"|_'
Lheoughout Indhia I guest of followers,
wannk found mos=t of them in the north
Even today the majority of the nation’s ten
miiliton Sikhs live o Punjabi
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And on the farmlands of Punjaban admin-
istrative reform gave the Stkhs and the
Hindus a new stirt. Acre by acre, the stale
consolidated land holdings that, over the cen-
turies, had been fragmented. Some were top
narrow to allow a bullock to turn while plow-
ing. Then the land was redivided into lareer
propertige, on which somie 400,000 1o 500,000
fimilies were seltled.

The slanghter of Flindos and Moslems dar-
ing the ereat mizration between India and
Pakistan would have horrified the founder of
the Sikh religion. Hindu-barn Gura Nanak
(14613-1339), a gentle teacher and poet, heard
the call of God and declared, “There 15 no
Hindu, there s no Moslem™—that is, in God's
sight all are equal

sikhs today believe that God is one, and
formless; they reject the Hindu pantheon of
wocs; they reject asceticism, (acting, and
vegetarianism, though most of them, like the
majority of Hindus, will not eat beef. They
believe, a5 Hindus do, in the transmigration
of souls and in karma (destinv); and, like
Christians, they believe in Gaol's grace, in a
revealed scripture, and in praver.

Food Bresks the Caste Barrier

In principle, Sikhs reject caste, which s stll
a vital part of the Hindu svstem despite laws
that modify its practive. Yet the majority of
carly Sikhs were converts from Hinduism,
and, as with Hindus, the old caste wavs still
cling. Each of the three basic divisions of the
sikhs—lats, non-Jats, and untouchables—
lives behind boundartes that the others cross
with difficulty. But change necurs,

The distinctions of caste fade away in the
gury-ka-langar, the “Kitchen of the guru,”
which i part of every gurdwara At the 1m-
pressive Golden Temple in Amritsar, the
holiest of all Sikh gurdwaras (pages 530-31),
during the celebrations of the fve-hundredth
anmiversary of Guro Nanak's birth, | watched
ns 50000 Indigns were fed in one alternoon
from the open-air langor.

sikh and non-Sikh, regarcdless of caste, in-
come, social rank, or political power, all sat
down in rows and ate together. They were
carrvinge out the wishes of Gura Nanak, who

established the kitchen nit =0 much to fewd
the hungry as to abohish caste and tesach men
humility before each other.

The fare at Amritsar; thoueh sutably hum-
hle; was abandant Sikh sewadars—helpers—
carrivd tons of wheal, potatoes, cereal, and
halwa—a sweet—{{rom huge iron caldrons to
serve all comers on leaf plates. “Most of these
provisdons," sald my friend Jhswant Singh,
“are from donors; and they come by the cart-
foad from villages. The cooking and serving
are all done by volunteers”

Book Takex Place of Humun Leader

After the birthday celebration, | inspected
the Golden Temple at leisure. There isaSikh
prayver that implores God for an “unhampered
dip”™ in the sacred pool that surrounds the
temple, this is a reference to Umes past when
kings forbade worship at Amritsur, with o
penalty of dieath for disobedience. Sikhs came
to pray anywiy, and moiny were slain

Diuring the 18th century, Afghan wnvaders
blew up the temple several imes The sacred
pol was desecrated by debria and by the
bones of men and cows

o shoes are woaorn in a sgurdwnara, shoe
lepther is ceremontially unclean to Sikhs. Visi-
tors mav wear socks into the temple precincts,
if they have never been used before, or they
may g0 barefoot after washing at the entrince
I wore sucks Jaswanl Singh and Narinderjit
singh, Curator of the Centrnl Sikh Museum
and Information (fficer of the Golden Tem-
me, went barefool

A head covering @ mandatory, and so, a8
we went in the north entrance of the temple
erotnels, 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 ferce light of a Punjab noonday sky

There, shining before us, lav the hallowed
pool, and placed in the middle of it, its gold
leaf reflected 1n the water, was the resplen-
dent Golden Temple.

The sunken pool 14 about 300 feet square,
and is bound by a pavemuent of white and
hlack marhle, “Let us tnke our walk atownd

Eyes spurkling, o Sikh bov offer< a shy greeting. Like most male
members of his finth, he bears the name Singh, Hindi for bhon
Sikh srhools teach three Tnnguinges— Punfabi, Hindi, and English

~and Instill the special pride of the fuih into the next generation

fnddia’s Energeric Sekhy



i B 0|

Shocks of straw <lenal vt bme 1
inchin's Punjaly, where a niew wheat vari
ety fas mwrre Lsan doubled the vield ||| f

=R . :

| 973 wave the nalion her first grain: st

Wis an Bisdory. Enereetic and inoovn
[ ]

bive, Sikh farmers woere among the Tyl

(eld vokemates, camels and Bullocks
power the plows of these Sikhs in the
outhwestern parl of Pungab, The farm-

Lnow thal camels would rather fight

||..I.- || W It |-|| I.I'I toget Hot

Sikh's pride, a tractor pulls o wason
b lerd W E T ~1rraclin e .||.|-'i|:||. i
oty siafis to bertalise a racish ok, No
teritrus thirpeghout Incdhia for thelt (i
troptid driving of  Lruck il Laxiicalas.

siktes delicht o anyv moechamical vehicl



[l it e
1 11 1FiE o, bl
iI.'E i II.:ll |IE B
arre et shutled lgh
| raredd bk
I i 11100l | |||
= [l :i
kh furdwiy
L1 pralpit. 1 e
I '] e 1tsetl I
T8 1= L LOEe 11
Hit [ | It
i i i
Wit 1l il !
i Il 1 I|||
111l I'! = Ti
Wi ONarn £ i
ot biare] { i T
Fi LF 1nis1itie 1
$ITT S { g L] ifl
| 1 | '||| (14301
| th. In | T
41 : Il i

the legcders of the K] L Led By e dee lared
that the Granth Sahi ratl han m
cleviclun Il be the skh guro alter fan
el I'|;-_ [ eEoTLn sl Do 1 1
II:I_ LE]

e b M= AfsIe Yerses i
V] s e 11| Apes. | ARl
-.'.'El_il'_' mdd ol ol some skl eurgs, bt also
of Hindu and Moslem bards and saimts; G
il Singh's writings are compiled in & sepa

ite volume—the Dasam Geranth

Persistence Rewards o Palriareh

_r'l SR ::II CICER T R il CRITEe IIII' 1L]
dens m tharr scnplures, m =1 WL
il Hiprludsm. Naste [ara Singh, th
rialricrel o wirked] for gl ciriiro)

IR h 14 Punial for the s |
i3 MR SRLARSS 4] FRY iel, " Hncdy

| Lrsaarly o W 11 1K1

Hi cn i, Lhremier fled, m '
el sl i Ain trun et Al |
F it ]l %1 ke rarverd out of Punga



Shower of mapeolds vreed




in jail. Tara Singh was imprisoned nine times.
Finallv, tn 1966, Indin’s Parliament vielded,
and a new Punjah came into existence, which
Sikhs (the majority of the stute populstion)
ruled for the next five yvears.

“Hut we win, and then we quarrel,” o Sikh
saitd to me in frustration. In June 1971, bitter
facthionil disputes ended in the resignation of
the government. Punjab today is run not by
the Sikch majority but by the Congress Party,
put 1n 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 a Sikh, hos private life 18 characierszed
by wngquenchable vitality, and he tends to
choose the muore energetic occupalions.

There are 300,000 trucks in Indin and
80,000 bus<es; half (almost 100 percent in
Punjab) are owned by Sikhs and more than
half are driven by Sikhs. Knowing the Sikh's
“warrior-caste mentality,” vou scuttle willy-
nilly when a truck roars down on you, for a
truck will never get out af your way. “Therr
i3 nodeath more noble to a Sikh truck driver,”
said a caustic friend, "“than self-destruction
on the Grand Trunk Road”

Stkhs also monopolize large sectors of
India’s taxicab business—notably in Calcutia,
where there are 5,000 taxis, and in Delhi,
which has 3. 750. Sikh tmxi dnovers jor, to e
fair, some of them) have their own rules of the
roael. The Sikh plays an Indian version of
“chicken.” Having achieved a brsk forward
spieed, he acljusts his turban with both hands
Without slackening, he gnzes over his shoul-
dier al fellow Sikhs at taxi stnnds to see wheth-
er he knows anvone. He waves: But even he
dodges trucks. Only the fortunate survive

Onkar Singh Barail, a graduate with i B.5c
degree in phys=ics and chemistry, runs a taxi
stand part time in partnership with his broth-
¢r Thire are about 200 taxi stands in Detha,
most of them with a telephone. You ring up,
day or night, and a cab arrives—an admirahle
svatem. Two or more drivers sleep each mght
at Onkars stand, on charpeis, wooden cots
strigngz with webbing of jute or cotton. *Men
without a family take turns sleeping here,”
sand Onkar.

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

“Yes. but how is it,” I asked, "that so many

India’y Eneregctic Sikhs

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

“1 think myv father wos responsible for most
of the Sikh taxi drivers in Delhi,” was Onkar's
sUrprising answer. “SixXty veirs ago he was a
police sergeant. He started a standon the side,
and he put members of his family on other
stands around the city, and they put members
af their families on other stands.”

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 squad m the
1964 Tokyo Olympic Games were Sikhs, und
mne out of the 17-man sqguad in the 1965
(Mvmpics ot Mexico City. Goll, track; tennis,
wrestling, and mountiuneering also are Sikh
sports. ©H the nine Indians who chimbed
Mount Eversst in 1965, three were Sikhs,

The preeminent Sikh profession, of course,
ia soldiering. “There ure no finer fighting men
in outr Indian Army,” weate Brigadier Sir John
Smyth in the days of the British rule in India.
Afghans, Pergians, Moguls, Pathans, the
Turks at Gallipoli, the Malians, the Japanese
in Burmai, the Chinese in the Himalayvas, and
the Pakistanis—all can testify to Sikh valor.

Gallant Stund Muade ot Saragarhi

At Meerut, in Uttar Pracdesh, 1 visited the
Sikh Regimental Centre, training ground for
the famed Sikh Regiment. The commander,
Col. Gurbakhsh Singh, lold me proudly, "We
have the largest collection of Victoria Crosses,
or the equivalent, in the country ™

So that 1T would understant why, Cal
Crurhakhsh Singh recounted the epic story ol
Saragarhi, n small outpost on the Samana
Ridge in northwest British Indin Twenty-one
Sikhs manned the post, and on September 10,
18497, Orakzm tribesmen began to assemble
for an attack. By September 12 they num-
bereel 10,0600

Fichting broke out éarly in the morming of
the 137th. The enemy stormed the walls, set
fire to the post, and called for surrender. The
1 Sikhs refused, No reinforcements couled
approach the outpost—and 20 Sikhs were
killed. Then the signaler, Sepoy Gurmukh
Singh, the last man alive, sipnaled the head-
quarters, “They are getting in now. Shall |
take a rifle or go on signaling?” He received
his grders, picked up a rifle, and fought-—ant
bt too was killed

September 12, dnce that time, has begn a
ceremonial holiday for all Sikh regpments.
Sikh soldiers and officers alike are imbued
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curing’ rush hour—I went 1o @ restaurint
uniil things calmed down

“And vour Las Vegas. IUs like o cold show-
or: It makes the blood circulite, but vou cian-
not stav in the shower forever.

“Look,” he said. Across the bay, La Paz
was a thin lme of lights near mountiins
limned by a rigsing moon, With gentle stroles,
water caressed the sand ot our feel. Some-
where a senbird piped.

“This is the sensation of Baja,” Fruncisco
saicl, "Here we do not sell nolses of neon
stgnse. We have a different merchandise—
whtude, sun, peace, pure air”

Rough Road Threads an Empty Land

| was in the mood for such “merchandise,”
after my unconventional journey bere, With
a colleague, Dick Lehman, 1 had driven the
grueling Mexican 1000 (pages 3695751 The
tace had taken us from the city of Ense-
nacla, below the United States-Mexion border,
to La Paz, near Baja California’s southern tip.

With that wild and memorable adventure
behind me, but with almost no impression of
Boga other than of =and, salt flats, and boulder
strewn zullies, 1 determined to tuke my time
driving northward. I wanted to explore out-
of-the-way places in this haunting land that
lew oulsiders ever come to ki

A slender epur of land, Baja, or Lower, Cal-
ifornia juts southesstward from the United
states along Mexico's Pacific coast [map, nex
pagel.  Adminsteatively, the peninsula s
divided into the Stiate of Baja California in
the north, with its capital in Mexicalt, and the
Territory of Baja Californis Sur (south). with
La Paz as ibs capital

The land 15 arid, mountainous, and thinls
populated; most of its million or so imhata
tants live in coastal towns or in the border
cities of Tijuang and Mexicali. Except for an
estimuted 40,000 residents in seattered onces,
the ruggeil Interior is unocoupied. One can
drive an entire day there amd see only o hamd-
ful of people—a trucker haoling gasoline, o
brace of cowbovs seeking rosimmng-stock, an
accastonil intrepid tourist

Colonized by Jesuit missionaties after the

Spanish conquest of Mexico, Baja Calitornia
remains fodoy much ne it was then—un-
spoiled, mvsierious, remote. The reason s
the “Roud.” o forbidding route, ontil recently
largely unpaved, that runs the length of the
peninsula and thit hos long discournged all
bt the most determined travelers. Now the
old road is passine.

The Mexican Governmwent has bailt an
asphalt highway from Cabo San Lucas, in
the extreme south, 420 miles to the guliside
tomn of Santa Rosalia In 1968 a four-line
rondwiay was completed between Tijuana
andl Ensenada. Two lanes reach 97 miles
farther =buth to Camald. Crews work steadi-
Iy to fnish the 1,000-mile highway by De-
cember 1973,

“There is a Mexicin suving,” an oficial
ol me, “that if you open a highway, you
open the whole world. We expect an explosion
of tounsts when our highway is completed.”

An explosion they will surely gel. Increas-
ing numbers of visitors already stream south
from the United States by land, e, and air
But untl] the highway i= Anished. those wha
dare Baja's rocky midriff are advised to have
sturcdy vehicles, plenty of spare parts. and
suppde biickbhones

Aflter the Roce, a Slow-paced Retum

My own vehicle was a Volkswagen, ar-
mored against the hoammrds of the still-ain-
torgiving road. T he car had a sKid plate under
the eneine, heavy-duty shock absorbers and
clutch, and oversize tires. The engime's ar
intiuke was in the passenger compartment,
which was renzonalily free of dust

| hid christoned the car “Boojum,” after
Haja's bizarre polelike tree (puige 5558) A boy
iy Ensennds had his own name for Boojum:
“somd boggee —sand buggy

Having experienced Baja swiftly, and by
the seat of my pants, I now planned o leizsure-
lv route south' from La Paz to Cabo San Lacas,
anid from there up the peninsula’s outback to
Ensenada, Enngue (Quigque) Haombleton, o
voung Mexican educated in the United States,
wionld juin me as interpretir,

Betore setting out, 1 savored Frundciscn

“The shurk lunged at me, but' | knocked him on the nose with an oyeter basket ™ A
hattered diving helmiet on his khee, 70vear-nld Salomé Lédn reminisces about his
dayvs ay a cdiver. Pearling was once the principal industry of La Paz, major ety of
somithern Baja, bt it ended] when an unkoown atllment Killed the oviters i the

04078 Salomeé, like manv others, turned o fishing.

Bap Califinia’s Rugged Outhaek
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Crnarled Bnger of land, Baja Californda split from
the mainland millons of venrs aeo. creathne a wilder-
ness of piched mountains and forbidding diesert:
Largrtoms of track drvers carved the Biga Boad: now,
wh Neowvember, raders challenge it for fun (ollowing
article, pages 369-375) Sectons of 4 new paved higl
Wiy, [arking south frome Touana aoel north from Cabn
Sun Lueas, should link up by December 1973 Tongu
of the sea mght) laps Balondra Beach, one of man
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CGenus  Volkswapen, species “Haja
Bug.” the author’s car churms through
sand ms fine as Mour. The vehiche had
oversidze Lires, reinforced stispension, and
n skid plote to shield vital undemars

Yet the Baia Road exacted its prce: four
broken shock abeorbers and three ruined
iale bearngs

Ceritty smile gleams from beneath the
magstache of Mike Nielson during his
frst trip to Hagas One of a hardy band
who delight in their own discomfort, he
threaded the peninsula in an open jeep

Arambiuro's beloved Lo Pnz. Throughout the
city sprays. of bougninvillea drooped over
houses painted in gay pastels. Shops, affering
dutv-free bifmnns in watches, tape recorders,
and perfumes, closed at one o'clock to reopen
lazily at tour or later

La Paz—the City of Peace—was once the
city of pearls. From the time of Cortes, divers
roamed the shallow coastial walers seeking
peiri-bedring oyvslers. In the 1940'% g myste
rious pllment killed the ovsters, and most of
the divers became fshermen, One of these
was salomé Leon, a man with a broad chest
and guick gestures that belie his 79 vears
Chque dnd [ called on him at his red brick
howse on 4 quiet side street

LiF
s
=y

*Dion™t think we mide a lot of monev div-
gz Salome told me; shaking his finger. ¥*We
had 10 bring up thousands of ovsters just to
el one with a pearl in it Unee 1 foum
corml pedr]—it was perfect, as grien as g [ralm

nn il-

leal. The buver gave me 1300 pesos, § cow,
Al kilos of suwir, and a sack of beans. The
cow. was al and pretty, but she didn’t have
any calves, so we ate her”

s he talked, Salomé’s wife, a handsome.
stutdy woman, stood smiling shvly and nod-
ding her head, her arms (olded above an im
mucaliately  white apron. She offered not o
word, bul remuained uncbirusive throughouwl
OUr visii

Later, with Salome g eutde. we deove 54

National CGengraphiv, Octiber 1972



milese over the moumains behinegd La Paz to

his fishing camp. As we bumped along—the

rindkil  WILE ||:|_|_i__ [IHI|||_':'| |:|-i_'.1I!:l|l!r.'—":'--I!.-r'I!I'L'
tilid me how weary he used to erow walking
the roule vears ago, when it was just a triul
‘When | ot to La Paz, even the hat on m)
head was too much weight,” he sighed

At Bahia de ln Ventana we passed several
hishermen's children,”

Salome said. “00 the ten bovs; all except one

houses. “T bhad 21

hecame Dshermen These are their homies and
this t5 my village." He drew himsell erect. V'l
am el Fundador—the Founder.” Hordes of
srandchildren looked on as he showed me his
diving helmet, dented and green with the
pating of the sem (page 344)

Bitg Califerrmin s ."1.'|'|'_|._'_-‘| d Ehpirbaek
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The divers wsed to bump heads ynder-
water,"” Salome expluned. “We could speak
to each ather when our helmets touched. 11
wias a gresl pleasure to search lor oyslers
When I found a lot of them, 1 would sing and
whistle in mv helmel”

salome’s  =ons
An afternoon breexe frothed the sur-
“Here | am
Salomé, his graving har ruffled by the wimd

mended their nels on the
D=z
face of the guli happy,” said
Al remembier™—the finger shook again
o1 atill fish six daves a week, at myv ame!”
Ficshing groand lor Salome and many ol
hi= countrymen, the Gulf of Califorma was
created millions of vears ago, when Bam
""r'i'l.' away irom matnland Mexico, Crackmg







along the S&n Andreas Fadlt, the borning
peninsula began o slow northwesterly drify
shedding great chunks of rock. which became
islands as Pacific water fowed in

CIn these elande life hae evolved in un-
usdal wavs In 1953 a rattleless rattlesnake,
Crotalus catolinensis, was discovered on San-
tn Catilimie Heee, 100, barrel cactuses—giants
of the species—grow ten feet tall.

At Cabe San Lucas, where Baju fnally
succumbes to the seq, flyv-in tourksts relaxed
at the [ortresslike Hotel Finisterra, perched
improbably on & high ridge of granite rocks
(psxge 5551 In the lee of these rocks English
pirates once waited to preyv on Spanish gal-
leons. Now yvachts swuang: jaely affshore,

Restless Wanderers Onee Roamed Baja

| wnlked the beach where Pocific rmllers
plumed, in contrast to the placid gulf walers
a few hundred vards away. On the sand
bikini-clad bathers sunned., and bevanid the
breakers a solitary while crufsed northward,
[ climbedl 1o the hotel, pausing now and then
because of the steep steps. [ counted them—
186, Topside, T asked a balding guest how
often he had chimbed them

“Four times,” e peplied weartly, " The firat
time, the last time, never again, ond dont
menbion it

Bajn Californin is all but surrounded by
water, vel the penmsula’s rainfall 1= meager:
ane to three inches annually in desert areas.
Crossing the parched and forbidding crags
of the Sierra de' la Giganta, Quique and 1
dipped down to the community of Loreto,
Here in 1697 the Jesuit Juan Maria Salva-
tterra landed to found the first misston—-and
the frst permanent BEuropean settlement—in
Lower Californin Enduring hunger, drought,
and  sporadic Indion attacks, the Jesuits
establishied 18 missions in Baja,

The Indians were wanderers who spent
their lives searching for food. LM riches or
architecture they had none, though paintings
i mibd-peninsuln caves (page 3539) sugpest
thodr forebears had lelsure enough Tor artis-
e pursais,

The “black robes,” as the Jesunts called
themselves, described the Indians as - child-
lihe, stmple, and devilish. The Indiins would
often taunt the priests when the latter made
mistakes th the Indinn tongue. On one such
occasion the musionnry Junn de Ugarte, a
man of great strength, hoisted a disrespect-
ful member of his flock by the hair and shook

Beije Culifornia’s Rugped Ouiback

Determined diver, a brown peli-
can plommaets toward a fish dinner
ifaing page) Ocean-borme DIT
threatens the zurvival of pelicans
nesting on slands off Baja’s north-
west shore. Even with new controls,
it will take years 1o rid the onviron-
ment of the persistent ¢hemical

Leaping for freedom, a stripesd
muarlin fghts s shoke loose o hook

Day comes to o golden end in La
Par, vedled by idesert dist. The Bay
ol Lo Paz plistens bevond the baell
nwers of Chur Lady of Guadalupe

Church following pages!
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“Hutl voud must stay, Kosano insisted

| will be late,” the priest repli
“But Padre.” Rosarn el YwWiE i
erhe, gueso, frijalilos—milk, cheese, htth
eans” The priest settled for a box lunch and

efl. Outgque and I soon fallowed

| had heard that Padre Modesto had prom-
A1 the Yirgmn e woul el Loretn's
churcl which had been damased b I
enrthouake in 1870, if he won the Mexican
national lotten LR A [he Daptism 1 asker)
him f the storv was trae The priest smiled

“When | came here 1o 1947, ondy the walls

ket Crod for o chance to restore the churcl
Fvervhoody ha [H | The goviernor @i =
mient and steel, tl l<hop in Tijuana senl
L0 pessas every month, and the peaple hels
Hestas and dinners 1o rse mornes
'hens o 1952 1 waon S04 0K pes0s 10 1
o "..'l,“'l-"l th neople for ol ST T 1
Lavilo vierviinge stoppeed i more besti
Noo more dinners. Even the bishop stopperd

cending money. T began to get letters. Strang.

er< wotlld write and sav'l am vour cotsin

5] need an ops ralbang of. "Ny hushand lett
mie and [ nesd mone ["he matl was falling
i HKe o

Aiter centurtes of salation |

i Paz (far el & now oo
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and lerres. Tels v dady to T juans
anel Laos Angeles “Arowunc 1h rm
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1 er to o to Hambu T
Fran i i, thain to ey
L Fiid

Hotel on the rocks, the Finusiers
LR sits atop o fageed promaonto

In dawn's soft light. leherma

from L v L i Lareto harves
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Riding point on 4 miniature herd, a
vagquero leads his compadres along a Justy
ropd north of San . lenacie The cowboys
wear guarter-inch-thick leather chaps is
armor against cactus spines. Desert shrubs
provide menger gracing: Baja nurtures onldy
a third of the beef 1= peaple consume

“With the additional funds from the lot-
tery, wee finshed the reconstroction of the
church in 1954, but there are still a few de-
lails, some stonework, some ornpmentation,
I have alwayz bought lottery tickets, but |
NEVEr Wil fEaln -

he padre stopped speaking, and T looked
up from my notes. Weary from the days of the
hesta, he sat with his chin on his chest, asleep

Northwiestward of Loreto, Quigue and |
drove along the shores of 25-mile-long Bahia
Concepcion. [ts waters were disturbed only
by feeding fish; it= beaches, except for a few
fehermen and campers, were vacant. We
pauseel where the road rims Covote Bay, ane
of many inlets that notch Concepeidn, nnd
savored the silence

Highway Threatens Lonely Splendor

suddenly, six helmeted riders thundered
past on motoreyveles laden with camping gear
Next came o green pickup truck with two
nuns in it who waved, voils stresming in the
wintl We set up our tent at the water's qlige

And there we met Mabry Ogle of Grants
Pass, Cregon, campwed with his wife, daugh-
ter, and son-in-law, After dinner we <at not
hy o campfire but in the dark, the botter o
e the stars

“I've made so many trips here | can't coun
em,” Mabry s, chewing a battered pipe
“sStarted coming after the war. I we avernazed
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-
ole Bay, They'd come poppety-pop down the
il i the lowest gear they 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
dayvs Clams by the bashel But now vou have
Times are
changing And that ensy rogad up there That'l
be the end of the Baja I knew "

o wisrk real hard 1o eet a doren

Chuigue apreed. “When the highway iscom
pieted, vou will bave to look hard to find the
real Baja In the past it was all around you,”

|
41

Perhaps. But some thing=s, [ thought, would
the sweel scent of desert air,
the gentlé pulse of waves upon the beach, the
steady flame of stors across the sky, These,

HOVYED L |.I.|.I:',: -

disturb, not even the resound-
ing snores of Mabry that night, relaxed once
awain 4l his favonte spol

Next morening al Tordillo Bay we found a
bulldozer =carring the shore wiorkers
ereciine a rock wall What fore

‘A tratler park, Senior.”

A tradler park! Mavbe Mabry and Qugue
wore righi

A touch of history clinegs to Mulem®,
coastil town north of Bahia Concepcion. Here
pn Ohctober 1, 1847, the Mexican mihtia fought

nothing cowl

ini]
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Hounting riddies from the past, men and animoals
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Sierra de San Borja. Anthropologists believe the Ggures,
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DRIVING
THE MEXICAN 1000

Rocks.
Ruts.
and
Sand

By MICHAEL E. LONG

e P BT A

l TIGHTEN THE CHIN STRAP of my
crash helmet and Jean forward, hard,

in be sure my shoulder harness and
seat belt are secure. My fellow driver, Inck
Lebman, sils motionless, his fingers mak-
ing deep indentations in the loam-rubber
padding of our steering wheel His eves
witch for the flick of the starter's flag
This 1= the beginning of the Mexican
OO0, motually an 832-mile dash down Bajo
California, from Ensenada to La Paz. Be-
fore us lie mountains, sand, rocks—and
priel. Usually, almost half the racers brenk
down. Many whe don't, wish they bad!
Along the route, rep@r crows man nine
checkpoints. They will get 3 lot of business
—hroken axles, bBlown epngines, [ractured
brake drums, dust-choked carburetors
Dick and I are amateurs, racing {or the

Running a rock-littered gantlet,
driver ptlots s dune bugey down the
Biajpn Riad, perhaps the world's rough
gsl racecourse, he Mexican TIKK) diaw:
incredsing sttention (o Baja Callarmia,
ance called thi ‘Toreatlet (er sl o
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fun of it. S0 are many others: doctors, pilots,
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SLATTng

b hers, hiremen, 4 judee, b housewil
smith. Fewer
viehicles are driven by professional:

Cn this bhnght November mormne Ense
M rumble of exhausts from
LG R s Eruc ks, and =e-
d Volkswaugen
b vy -ruits

than 40 of the 222

a echoes to the
chune buysEps,
dans—and from our vehicle
retfilorced lor the fond wilh
lutch and shock absorbers, and a roll bar to
protect us if we turn over. | have named the
ar “Homygm, alter Baga s extrinrodinasy iree
4:01 a.m., the drvers have

intervals AL 11:40. the Hag

w01 M -!_-..'|I.I. i
il oie-iminut
aips B us

With a throaty, ascending growl, Boojum
{3 I'1.'||;

winds up to 80 miles an hour, Dick gun
car around singods curves and down hadrpin
switchbacks, OUn our magp

piared by a velernn racer-
"Mile 2459

A tip sheet pre
I nole an alarm

g  Cnmiment L1t

There have been muny bad accidents here”

No crowd cheershis passing. Alone among
ynel boojum trees, Johin Howard
toward Rancho senla

T

Dirmvinge the Mexican FOENE: Roeks, Ky,

v
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{10 p.nt, Dick brakes into the first check-
| take the wheel
Four miles downrond the putverment ends anc

' First,

our ordeal begins
T hen sand, pounded to powder by gencrations
| | '

pasint, the town of Camalu

cobblestone rocks

of Mexican trucks [t spurts against Boojum
like splashing water and mikes a gritty,
whinng song 1n the tread of the bires

A pekup truck roars past and spits up o
rock that caroms off our windsiueld. Fortun-

atelv, the glass doesn't break
[¥Yck, a MNational Geographic advertising

p padlEnl man, spurs
Secomd! Now thired!

Fepreentative and not
me: “Pul it in second!
Wilch the solt stuff!”
“For heaven's sake, Dhck, et
I've got the rhvthm now

me drive!
Eo s

=2 o
w P E
surprise, 've even passed a couple of other
racers Ahead, at the top of a rse, the road
disappears. | see spectators there, some with
cameras [ gk Dick what's happening

“Map mdicates: a bad dip. he rep

€=

Yorer one of mibe maandatory checkpeints
ErEht
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They muatle b, musre or leas.
Jim Karby (elt) lost all his

event wi P wife, |
W N0 Freet I i
l; |:| :.\. m | II _|||| 1 i il

Dhave Donnan (rieht) broke

rubde=s B s, Continuing an
three wheels, they manasie
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.III'.'.|l| h tRGtner ariyet
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} himrs anel 39 i

He drove a specially Buill

ekup truack that reache
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Hetter =slow down ancelnbra O for o sorcerer U lEnt s wm
| dio, The track enids abir FRIAATS | Pping i ab night In the bokie play ol our hepdlhieht
feet mnlo o wash 1 swerve o the tiezht, and i they present a aceme so bevond the Brntiasti
fronl wheel collicles with a watermelon-sire  that beneath their wandlike formes I can con
Foc b T he jolt almost teacs the steering whice) fure a ¢roFing unlcorm
[rom my Erisg fod0 pom. Ul the ory bied of  Laconn e
SoA0 pom. Checkpornt Bl Rosano, “You're  pala ipreceding pages) 1 get Boojum mito high
M mungtes sehead ol schecdl e i it lor the hrst Itme 10 neariv Jl --'|'||_- | i
exclmims. “Chattasight!™ weneation of smoathness = briel. Soon we
4% bomi. We have been on Lhe mopil Bve encounter corraeii ruts, here called perrmi
hours. Dick careens around wicked curves, merele, nfter the waves 1n o waorman's conffun
ivier foc ks hall idden: »addendy d tire hilow: [1 ke drvin® on sdunee whcels
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wanti Y mes for reqsins lurihes, aml 1 realize swe dre ot i a e o
Se 30 o, Dlark now. We speed throupgh o bl We are v phvsical combat wath thas
boojum forest. The '.-u.|.||_I'-JJ trunks sonr 40 PO e e rogked, & Nty frileEirtle  orches
fret, and writhe in uncanoy shapes. Tendrled trated by the drumming of rocks on the dal
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Swimming With Patagonias

By ROGER PAYNE, Ph.D,

Marbled by dancing sunlight, a 45-foot whale surfaces
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Stecimomning
With
Putagonias
Light Whales

;,;FH'.H-.'-'I-I EFT SiITUDES
. of Arventina’s cont
harbor o recently

discovered herd of southern

right whales—0 named
becnuse their rich store of
blubber and whalebone

once made them the

*right” species to harpoon,

Even today, despite an
internationnl ¢covenant
amon 14 countries to
pritect the endangered
creatures, outlow whalers
eve Lhis and other
remnant herrds, Though
faced with the possible
livss af therr subjects,
scipmtists are gleaning o
treasury of facts about
the lifewnyy of these
gentle, nfinitely
fascinating mammoals,

PATALCALA

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

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

rolled and turned ane 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.” 1 said, handing the binoculars
o my wile, Katy. "She’s almost bound to be somewhere nearby. "

North and south the wild and lonely const of Patagenia faded into
the haze. In the windy spring of southern Argentina, 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 to
mutte and calves cavorted in the easy playfulness of the nursers.
From our clifftop perch, the whales” sheer bulk—one or two werp
longer than fifty 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
clifftap, 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 ond hurled itselfl in charcoal
sleekness from the water to smack down on the surface with a boom
like cannon fire. Moments later our spotter spoke from the plane:
“I think it's Y-5pot's companion breaching. ¥-5pot just rolled over
on her back with her calf draped across her 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

Chnly recently has this remote whale haven in the western South
Atlantic become Known to us. In 1969 the National Science Foun-
dation research ship Hero came 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-
oral stdies The animals congregated in a small hay and along a
streteh of coastal shallows, promising relatively easv approach.

During that frst season we uncoveéred eéxtraordinney evidence of
right whales' restraint toward humans

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

katy kept cool. On the radio she told us what was happening,
and simply asked, Do you have any suppestions?™ Al the ime, a

Nutional Geographic, Qotober 972









miarsters

Lolling
wrovide

1 L kel

&)
framnoii bk

lale sfem O react g
T i ila=eni Ti 1
i el AN AT

vithin tloee feet of subi

rnereed  jensman Lurl

ITTEEE il viilent
thrashinge (ts great e
“1 think 1t was 1ast tell
g me W seram, recalls
the  photozrapher, who

Umily. contmuped =hnot-
1 HREUFES

Whales a-vourting g
I'.'. i 'II.|||
iy R 'll'“

timwamlesd =i

i.l.l' L &l L LAY
[0 evadi
itinrs, oW

A0y dune olsifgeled
WS LI

me the previous day, &

"hi= whanle let ths

Koty VIOCE

lowererd It Aulk [0 A
1% (ST EELE 2° et S

whale hifted and

leliberalion

_L.l
ahd

| IIII L | II

i
[ | ¥ . -
| I-.!”'- |..|I||: I

2L | Fiit II"-.I

“ext ol

il 1y
SOsE SWLIT
Incient. We hpd Deoor
right whale 5 nt v

striishing b

1 EL L F LS

1 _|!'r"||'||

and kK Ly I

it= ific]l mene 1

Y VIiew
aned n
I didn't wor
[v wit houd

bOEE
it down
Vhides withy
ich

by andd Sa

¢ Anm

aptive cralt hang tl

advies logid el it

I 1L L =
I | L L

AR R FLE]

UTEAs)

10T8 10 2 |-l:.:: ot b, thed
Lopine the hoat. Over the next
attemnt to frec the skl and

Ewo mrore Dmes with utmost Contrn

v, Mavhbe thas

| E
LS THAE I LC s L II'-'.Ir Ll

bt

| i I ] s 1 | | |
wilthin ten teel ol 2 mother andd oot wilthoud

Wi

canvineed thal the |
centuries—old

ARy

| 1
I LEA -|I-||: «=1{10m Ol A

reputation for
aniy followed har-

Don't Those Leviathans Ever Sleep!

LT 10k jor

coni witl

upport 1
Nitioiial Ceeneraniiic &

lI|.I'..|_ |I|!_: L TS ||I| !Ill_:i'

the diches. At night th
Awoke u 0] §
open pipe; at otier |

In bundreds of encm
Lhid Chies 3
whale behave in o wan

| had | L

TEFTTIE L TR

ssced Bl

by ok place |

wiety. For alm

k
whnles hed

i the MNew York Zoolomeal Socety

mie W part ol oue

W Wi I'.".l-!"ll'll L1 |'.I'.:
it
LAOreE moanias ‘Wi Cam '|'||
a1 I L ==

v coikine or ¢aling or domng

ir breathime and oul-ol-waler sounds oiten
WS = i1 we heard wingd blowing across an
LIHEe SO were ot I:i_--.r':|r~=|-L:-.LI=-
miters with dozens of right whales, we con
matiire plactkd and centle Cinlv one id a

thet seemed 1

|_|| calen :.|I'I| neage
LIy =afe to swim

|
LiF i & .
(B Ill. o=

AT









|: i
i i
I
I .-llll
juf

Feathen

or hone?

r||_'||I:-




l | I LI I i1 hn I i I l i | il Ui I 11i i
i It rried e S5 A disd | o I |
| i i 1 i f | Ii | | 'l 1 |
I i i ! 1 | L i r 1l I i |
i i it | | I i I Fiill Latetl by [rl
| Fill | [hee ¥
L I i | i [5¢ i1 i b Lisid |
| I IT1i il i eyvwide, pulied
] 1
| | | | il_ || T = | |
IV i | TN [ty whin | .
| 1111 1S W INILL renby ma |
I ' | I i | wh ¥y b
i 1 | l T | ||||' li TR A e et | LAl II
iLf i I | i 1 i 8 |||I'| 1 | | | 1
[ | L ] I Eiil | W
I'Il 1 1 |li I i |1 LIy I el
| i | i i |
: ' i | s Whale of o tail
by r L.al | | I e The il 1] Wl =i il : win
| I ||| | i i | | I iE | 1 i il l
1 1541 1 | | i | i |
Lty | hauntine o i P ATURE T |
| I I rocet Lh | 8. T i i il
|
i | il ' i i | et R R T 14id
I Bl | II (W] i | '!.- III II :I
i i |
| I Ll 1] 1 I i _ :
| 1 1
L1 i bl [ariaArl 1AL
L1 i
i 1 | [Tt i
i il i I LIL] il I ' : AT !
I e | | el th cmi Ly ¥
15 | I 1 = LT ! I ' VET Wil 'II | ) L I |
| lat yppeared entirely : L il
| ! I| ] Féi |




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 lving at the surface. But eventually she
bad to right hersell to breathe, and then the males would erab
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 acceptance. The parr would hold each other
with their flippers, belly o 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 out of
the waler and nose down, its mouth inches off the bottom. One
abserver reparter 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 20 minutes at a time before surfacing to hreathe
Normally they blow every two to three minutes

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

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

To document right whale social structare fully will require much
maore fieldwork. Yet a shadow hangs over our hopes, The few known
herds often concentrate near shore where they make easy targets for
outlaw whalers or for whalers from nations not bound by interna-
trional agreement. Even though declered 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 thev go? Will they evade the
guns of whalers who are party to no restrictions?

Far-reaching yndersen topographies that reverberated formerly
with the shouts of whales now echao only the monotonowus hiss and
surge of sea-surfuce woves set against the dull, numbing roar of
shipping. The once-vast host of right whales now 15 reduced to a few
roving bands—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 reguest, Lo

members who bind their GeoGraPHICS s works of reference. The index
[0 Yolume 141 (anvary-June 1972} 1= now ready.
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Spouting cow  csooris
her ol wlong a  surl.
fringed strand The
voungster—welghing
perhaps thires tons at (wio
maonths-—stays within an
easy sidelone glance of
ity mether. In shallow
water she keeps the call
on  her landward side
They spend hours play-
ing together, oo aslonally
resting and drifting with
the tide. Maother elephant
=+uls and their newbom
pups, bottom, also find
baven during the ssuth-
ern winter and spring on
this mild-weathered Pn-
taronian  =hore. Undis-
turbed by man, it pro-
vides a rare sanctuary for
MDY marine species






Nouw, from National

LIZARDS DISPUTE over a choice piece
of real estate. Baboons miie by junta
Ants plant and harvest crops. Birds are
experts in' long-distance moving

Enter the fascinating world of
ethology —a new science relating to one
of ma
Unly in recent decades have scientists
systematically studied this subject to any
extent. Ye ir findings—in the field
and in laboratones, with the aid of

INTerests, arl ||I.'.'|I !I-':'.I.l.'.'.:'u'l_'?'.

modern technology —have revolubtionized
much of our hinking both about
animals and ourselves

[0 bring you up-to-date on this
II'I1,1|1- tant research, National Geographi
has published THE MARVELS OF
ANIMAL BEHAVIOR. Here is an
engrossing, colorfully illustrated book
prepared under the guidance of highly
qualified scientists, including Leonard
Carmichael, Vice President for Research
and Exploration of our Society

Contributing authors are ethologists
from more than a dozen major institutions
| hese skilled observers will fake yvou to

every continent — help vou lo discover
the lite-stvles of nature's creatures

trom :11r1~1t'1.'.r- o bats to chimpanzees,

from lions to penguins to wildebeests

Understanding Human Behavior

By seeing these creaturnes acting ana
reacting in their own environments, you'll

gain a better understanding of the entir

amimal kingdom Tl 'Iudjn_._', Homo sapiens

Like people, animals learn,
teach, communicate, earm
their ivings, and form societies.
And —like ]*r".1|2"|r'—r::':r_”- nesd one |'lJ'II"||I1'T.
use body language, plav roles, seek status
build homes, and protect their young

The following pages can only suggest
the color and scope of THE MARVELS
OF ANIMAL BEHAVIOR. To appreciate
tne book fully vou must see it for vourself
... and you can do so at no obligation
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Hole-playing: Starlling fsise face on ths
Dack al this caterpillar sarvas as protecton
againsl loraging birds

Frolecling offspring: Mouthbrooding fish guard
their fry from dangsar Dy taking them back into
parantal jaws; eleghants ancircle thair calves

Leamning: Sdue Lils learned
thie Knack of stealing milk,

el rl_':l‘l.II-'i'l'l'Ii:; gl
ilkman on his rounds
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- a fascinating new booR,...

Self-mailing
order form
NATIONAL GEOGRAPHIC BOOKS

Please send me THE MARVELS OF ANIMAL
BEHAVIOR. Bill ma §11.85 plus postage

and handling at time of shipmant. It not satisfied,
| may return this book withoul payment.
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422 pages
390 full-color illustrations
Comprehensive mdex
Rich, durable binding
Actual size 7" x 10V "

ONLY $11.95

see Table of Contents on next pags p

order your copy now!

g

[0 receive this new volume —

THE MARVELS OF ANIMAL BEHAVIOR
sl send in the selt-maling
flap from this page. No money is
required. YWhen the book arrives

examine the 1|||=a|il1,' alb its text
and illustrations, its printing
and binding. Pay for it only if

vl are completely satisfied
Otherwise, simply retum the book

o0 the Socety with its invoice
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Slide-takers of the world:
look for this sign.

Turn your slides

THANSPARENC

into snapshots.

This sign tells you that this is the place to order
great sng 1|hhwla from vour favorite shides. Processed
by Kodak or your independent photofinisher.

And when you get your snapshots, look on the
back to see if they were made on Kodak paper. 1! so.
you know a fine-quality paper was used.
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Whether calling to Puerto Rico is vour business
or vour pleasure, make it ecasv 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 Sundav.

$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 from 35 p.m. to 7 p.m.

So use area code 809 and be on vour way.
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ifsugar is so fatiening, how come

so many kids are thin?
Fuel that can be used in not too many minutes.
There's a useful |

The fact is, if you constantly take in maore

satisfaction .
mnmmmwﬂw belancnd 1 And  balaoced die
o pesonet g o e gty
n:mmmlmm of body fuel.

froma

Fot mare 12018 aboul good nutition, snd f 2 r'

Sugar information, Gens I P.0. Box 94
New York, New York 10
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When youre buyinga home,
let the windows do the

-:'!_'l'-'lllf a
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They can tall yvou a lot. windows ean v et Andersen Windows cost
The guality of the windowsa maintenance costs, too. less to own.
i a4 clue to the quulity of
everything in |'||:-. house, They But how do vou tell a \ },,”J' ._H ']L‘T.,l;n ‘“i,l' nd
ean tell you whether the good window? |I_m1|r.1...4 W ACLNCS NI
3 i ey - ST enoling eosts nll vear "pound.
!I‘."!I'I"L"._I"l:' ‘II'E ::_“'II'II'_ _up toa p , A window 1.|'-.,_';L seils ; Andersen uses the now Xi™
TI:J.-“::.I“I!‘“ -:L.u.;:lrul Ir_-l .llsulrlj rl T|T|1T|1.r |-_IJ:Ir'_'lfIF-| u:ﬂ._L'-'-]!.:-.'l 1.1.'|r11l'r wielded 1 :'-_-‘.LJ|-|.'E_III;', ﬂ]sz for
Whether it's value [Or money, i gtick and won't more efficient insulstion than
whether b will be an eamy, I ' '
ceonomieal house to own. = ami § of great care and Windows need so

procigion in litLie maintenance,

i T 1 I.'h
All this from a window: nanufacture. How and are so vory

Y es, becaese windows L‘I I1 vou tell a good
Y e '-.Ilr ha I'Jr'[r..u-IIJ..r-I_ 100 LLh -l window? There's
'1“' Not only do they establish pn easy way: look for the
the beauty and style of the name Andersen Windowalls. ..
home, ||-*-‘." have to let in the
light, let in the air, Keep oul
T u--tllu—.-', keep In the heat, P e i g
|
|

raltle = the résult Inl ever before. Andersen

(LY
to clean. Espoecially
Andersen Perma-
Shield® Windows and Glhiding
: ; . Doors, where & core of warm
Andersen with an E. gtnble wond i85 protected by a
-‘|1--r1| of tough, durnble
vinyl It will not chip, fiake,
How to getl good windows. rust or corrode. No painting,
almost no maintenance, (Fhe
extorior sash of our
Narroline® windows are
linishad with n patentad
I-stop {actory process: Lhey
win 't pequire painting for ot
leaet 10 yeard.) What's more,
ersen Windows add to the
value of your home, They're
preferred 7 to 1 over any
other make,

and keep operating easily and
etficiently, with minimum

sttention, vear alter yvear, Firat: stwn bn. 1o sntd Tor our fren, &
]F.'n.urm:.'n--.l_"-": CUL OOFNSTS lustrated, 24-page booklet “low to

with the windows, It S000n et pood windows,” IL ean tell you &
i T A N ot Mol 1o Atderarh L orporitzon,
AaWS -lj'- I::L:._'|.."rl_ U ot a BESIOIICE

I pimty Tdw brazilid,
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Cut your losses, I
As mueh a8 ball the heat | L plan to romoasl &
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lo= [rom a house can bo

through and around the
wrindows and doors! Well made
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Economy, vear after vear.

and Gliding Doors ean reduce
neat losses by 159 to 3555 as
compared to windows which
just meet commercial
:;Luzu'l-m‘.s- ODwver-a voar, that's
A A L sum . off vour
heating .Lr-rl cooling hifls,
(Whit's more, you'll be saving
EnerEy wnd ||r-|11| I COTISETY &
resolirees, and thal's becoming
impartant o us all,) Go0d

Whether you're buyving a
eastle or @ catn, economicl
windows are important Lo yvou.
In faet, the pghter vour
budget, ¢ more important
it becomes to 1".5:51 an long-
LErm money -3V N windows
like Andersen. Thut's why
viou find Andergen in quality
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DISCOVER REAL
TRAVEL

ADVENTURE!

1

t 1o visit exciting new places? Or maybe you d prefer sunbath

Florida or relaxing beside some inviting stream? Perhaps

neai il trawve lepandence —no hime-tables «els, packing. You
[ 1O r A [ HIT Mil = i P I : I |'|.".’-.' VEILID ITAav MR
Wourae you to go. Yes, It's the exciting, belter way 1o travel
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thie p@ tire

You go through ice, mud or snow of we pay the jow!

Almost nothing will stop it

The Firestone All Position
Town & Country...

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

It'll take 112 studs? not the
usual 80 or 90

And you can put them up
frant, too, for stopping and
stearing control, This tire lets
vou head your car into winter
ang know...almost nothing
will stop it. [Available for U.S
and most imporied cars.)

Firestone
=(
for winter

"wluds svallable whore fowid allow

Fheres a free ice
BCftaperf waihing Tor
vou at your Firestoni
Dedlar or Stom




How to turn

investment.

Find out for yoursaii how a major DUSInes:
expenise can becorme a profitable nvestment

Rhie aky thinking s a major ingredient of
leadership. Il the éxeculive mind never soars
above the known and accepted, the histoncal
and routine ways of domg things. the company
will fulter, fall belund and fade away

But all blise sky ideas must eventually pass
the rugeed test of busingss @0onomics I hast's
why Reech Aldrerafl Corporation has always
talked to busmessmen
m ferma Oof invesiment
0 business airplanes

Take a good, hard look

Si down with vour
actountant and the
Beecheralt Capital Re-
covery Giude 10 see
whal vYour net captnl
mvestiment m a Beech
¢raft would actunlly be
You will probably be
surprised. Gomng all the
way 1o the top of the hine
to illustrale, many com-
panies can own the fa
mous King A ATOD
lurboprop, pressurized
corporate transport for u net capital invesimant
of less than S2000 5 month. The new King An
AN can serve as an arborne execubve sinte
for &, or a transport 1o carry up o 1 and & crew
of 2 in quict, comfortable, 285 mile-per-hour
flight. The Beechcrnft King Awr is the most
widely used turboprop business aircrafl an the

world, Over opne million fhght hours logged!

Some down-to-earth gualities

Ihe King Air ALOO js much more than
corporate transport. I s a sound investmien
{is n vitel piece of business eguipment. so well
built that downtime for maimienance  simply
isn't @ problem. So expertly crafted and ahead
of its times that depreciation is low. Resale high
A Beechcrafi fact of hfe you Can easiy prove
i voursell, Performance ond fight chiarscter-
ey put thowsands of small lown mrports and
remote strips on your company alr routes, The
business opportunities this opens are subjeci
matter for your own blue sky thinking

blue sky thinking
into a blue chip

The first step is an easy one.

Read the un-coupon below and wrile on your
letterhcad, You'll receive the Heech busingss
fiving kit entitled, “How to Turn Blue Sky
Vhinking Into o Blue Chip Investment” The
kit mcludes & Capital Recovery Caude and

i
everything yvou need to make your imiial judg
ment about the profitability of a Beechorall in
YOUT blsiness
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Presenting the new Mark II.
The most Toyota.

ny car with a name like Mark 1 xurious thines. And all standard

must be something special, Tt i iar new viark Il even ot
AT |'II':‘|E':E_-’. W ""-*I-Ill-'. 15 the op POWET SICCTINe as an aplion
i the Tovota Tin W build three df them. A tw
most powcertal, [The'only door harduop like you see here




