DOUBLE SUPPLEMENT: THE APOLLD ASTRONALTS: THE EARTH FROM SPALCE
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T OW WE'VE ALL been to
the moon, all of us who
thrilled to Apalle 8
Christmas message [om lunar
arbit, who saw Neil Armstrong's
booted foot make the first
human rack on lunar sl
who watched as space-suited
pstronauts bounded kangaroo-
like over stark moonscapes. And
we think back to a praphecy by
President John F. Kennedy in
1961, when he pledged that the
United States would put & man
an the moon within a decade:
“In a very real sense, it will not
be one man going to the moon.
it will be an entire nation ™
He understoad how that
single feat would Lift the splrits
of all mankmd Apollo epit-
armizes what a4 nation can do
when it commits itself. Therein
lkes our hope for an answer o
the eneriy crisis, the environ-
mental crisis, and to every other
major problem of humanity
Apollo proves to us that man can
do almost anything he dores,
There are more tangble re-
wards, of course, in 841 pounds
of moon rocks gnd sofl—the
prizes of six lunar landings
enerations of sclentists wall
stucy these fragments of an
alien world for clues to the orl-
gin of the moon, of their own
planet, and of the umiverse
Increasingly tangible, too, are
far-ranging  spin-off  benefits,
from worldwide weather fore-
casting bv satellite to vastly im-
proved lestng for tires, from
better electrical circuitry for
homes to more-antiseptc pro-
cedures for surgenry
Deanite such practical pepects,
our thotghts Keep turting hack
tor those bresthless moments
when the first man took the first
steps in & world apart from his
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own. As the dramatic moon
landings conclude and the mass
of findings begine to vield ap-
precisble  results, NATIONAL
EOGRAPHIC publishes a special
salute Lo the space program. Un
the following papes you will find
the climactic story of Apollo 17,
the final missian, as described in
the words and photographs of
its crevwmen. apace editor Ken-
neth F. Weaver draws on [unnr
knowledee only now availabie to
re-create sipnificant events that
helped shape the moon. Astro-
naut Diavid B >cott of Apollo 15
writes a personal revelation of
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how it feels to walk on the moon
A special supplement brings
to members an enlarged photo-
||'.'.'|_-!T.|'|'|- of our own SPRECE-VIUYAR-
Ing planet, as the astronauts saw
it, arlow with the hues of its
continents, seas, and swirls of
cloud. Un the other side a paint
Ing unites 37 Apollo astronnuts
ns mriist Pierre Mion visualizes
thern at an earth traimng site
The light on themr faces reflects
a thared dream of reaching the
moan—ret port of call on man's
grealest vovage of discovery
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Exploring Prsmisme

humid December night, spread
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Taurus-Littrow fsesw

Apollo night launch. Yet directh

By HARRISON H. SCHMITT iop the five engines that |

-

Photographs |‘_‘- the crew of Apollo | imvade the spacesh lmerica
|



Lommander BEugene -ernan and Con A& OUTr race 1o

MiAn

Cur launch has had its brnef tense mo- Consclousness Aany anticipation of belng the

Module Pilot Ronald E \" 1] sPnsations and my duties crowd om ma

MHTLS Tl:i:'.'- srconds befor |.I|-.-_""-'|- Aall I;.!'-’ ;_I|-|||||-_'__-' o walk on the Mo

iutomatic sequencer discovers what it thinks Aloft in America with the lunar module

- = s i I 15 | ST s 1 | | i
to be an unpressurized hquid oxygen tank in Challenger locked intandem, we speed toward

the Saturn rocket and abruptly stops the the intriguing valley of Taurus-Littrow, which

COUNTOOwn Il'||l'l!'-._ [han two-and-a-h '.:.r. I'u LTS l1es near the Coast of Ihne greal =-r-_-_afl_'__| 0

|'l-'.’nr-- LETE :'.'ll|l M 15 resolved Andcl

of Serenitatis, Our newly won knowledge o
gur journey begins the moon indicates the site will richly rewarid
Now we feel the battering vibrations of those who read the Hbrary of the olanets. This

engines chouldering 6% million pounds into. helps to mitigate the sadness that our visit sig-

spice, [eel the gradual weight of pcceleration nals the end of the era of Apollo exploration




A pitted, dusty
window mto our
(W ]Hi:'-il.““

FEYHE VALLEY of Taurus-Liftrow 18

confined by one of the most ma
jestic panoramas within the experi-
ence of mankind The roll of dark
hills across the wvallev floor blends
with bright slopes that sweep evenly
upward to the rocky tops of the mas-
sifs. The Taurus-Littrow valley does
not have the iagged yvouthful majesty
of our Rockies. Rather it has. the
subdued and ancient majesty of a
valley whose oripns appear as one
with the sun

Here Gene and I, who have al-
ready transferred to Challenger, view
our destination from an altitude of
ten miles On g course that takes it a
few thousand feet below us, America
continues in lunar orbit; it appears
Insignificant against a ridge of the
south Massif (right, center, and in
the locator drawing below)

We complete our final orbat. Then
“Challenger, vau're GLL" announces
Mission Control in Houston, As we
manitor our instrument dials and
panges, Lene lets the spacecralts
computer have its head
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ENE LANDS THE LM as if it were an every-
¥ dav event. Dur camp established (top),
we bemin unpacking—no small chore when
the luggage includes vour automobile. Un
folding the fl-:|f'.i!F‘.‘-[_l-_l".‘.‘r_'rr_'lj Bover, we load it
with TV camern and scientific accessories. A
gentie leap in the moon's gravity—a sixth
that of earth—easily vaults an eager geologist
into the seat (left), soil sampler in hand

A hammer Gene carries accidentallv tears
off part of a Gber-glass fender, and dust from
the wheel threatens to be a problem. Happily,

Aelronaut John Young and other friends
back in Mission Control conceive a replace-
ment, using clamps, maps, and tape. With their
gitdance, (»¢ne and [ perform the first suyccess-

il automotive repalr iob on the moon (ahove),
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ESPITE s=ophisticated eéquip-
l} ment, o rake i< still the best
ol for picking up dime- and
guarter-size fragments  (left),
which aften hold information nol
found i Ane soils or larger rocks,
Clean suits nehvertise that we are
new on the gob! dust guickny
begrimed us and eventunlly sen-
ously clogged moving parts o
SO S pment

Three miles beyonid the Rover,
a boulder nearly fifty feet ncross
had plowed o path down the
North Massif (right), tracing s
signature on a massive page of
history, The track suggests thal
the rock waddled from side to
sicle down the slope.

i_'IJ.]EIilr =84S COnverge "I tLf TF-
bital view taken ondy 130 miles
[rom our landing site thelow)
The darker basalt, lower, spredd
when lava flooded Serenitatis per
hiages 3.7 billion vears ngo. Theén o
yvounger pale basalt crept in dur-
ing the hnal hlhng of the basin
Long pnarrow rilles, criater chains,
ant an eight-mile-wide crater pat-
tern this fascinating resion.

Exploring Tawrus-Littrow
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“A geologists paradise, il 1 ever saw one...” =
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trails lengthen ontside the M window

i¥osle A SILEN]D WITNESS [0 UNRIOD
].J ng time, the Taurus-Liltrow va
ey hns been altered By 1S Vi1l
Irom anothér world When Chal
lenger iirst alights (upper), our view
embraces 4 pristine moonscap
raters, rocks, and sunny slope

rlenm HKe viFren smow. This i et

Uter the dawn | n lundr daviim

that will last for 13 more earth day
a aawn when shadows etel |

-mallest features in high relief; prime

time for Lhe i |-=|-!--r|-:'

As we complete oar third and final
dny on the surface of the moon, Chal
wenger = muniature picture window
ks out on o valley transformed
thourh loss so than 1ts EX[HOTEE [y
the right of the LM s shrunken shardd
ow, in prray of thrusters frames thi
United States flae a dozen vard
eyvond, the =axth that men hav
planted on the moon
Chgr feet have churned our “front
vard, while a tangle of Rover Lracks
unravels in the direction of the g
ond traverse and toward shining
components of ALSEPF, thé Apollo
unar surface experiments packaee
["heere [HANET i by anuclear oeneTa
[l Elgw s ik N tlesi &5 1IN0 COntinuous
omminication with earth have b

Fun to take the moon's temperatur

make seismic soundines. analvee thi

cHlous almospnere CLOT |;'II_ LI

pacts of micrometeoriies, and lool

[hiz wvalley of history | | =]
mankind complete his first stens mnto
the umiverse. From this lareer home

W Imove D rreet :|||' 11T iIre

.
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Time to relax on the
long road home

I EPARTING THE M0OON as flawlessh how he holds it (top right), while Ron
} 5 W |.'|III'I| Lyt ancl 1 renrle Emansirakes |1 SO UL e il % i H S

with Ron in America. then tettd (thotteam  right) that enabiles

Sk Llie Lrea il iy LA e e Afler drink i1n zero eravity, Then comes
urther lunar obsérvations and RKon's time of reckonme: the painful shaving
wialk to recover exterior film of a fledehing beard (bottom left)
ettle down for the rela For more than six davs earth h
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HAVE WE SOLNED

The Mysteries

of the Moon?

By KENNETH F. WEAVER

i ARFRT RN T ITAIE=

Pamtings by WILLIAM H. BOND

P AT IOSGA L. GRS FTINE DA LW B

0O MAN KENDWS how big that celes-
tal traveler was A dozen miles
gcross, at least: perhaps twenty, even
ffty, It rushed toward its rendezvous
with the moon at relentless speed—an esti
maled fen o twenty miles a second—yvet
soundlessiv, withowt fQash or fire

Then, in one awesome instant, catoclv=m
wrenched the moon. In that moment, as the
shock wave penetrated the surface, the mon-
strows missile disintegrated and vaporized.
The frightful energy of its headlong flieht—
cqgual to that of billlons of hydrogen bomhbs

~was pernaps almost enough to split the
moon asunder. Part of the enerey turned into
A vast, seanng bAreball that momentartly
rivaled the light and heat of the sun itself

Torn loose by the blast, thousands of culiy
miles of rock shot outward—some vaporized,
some molten, the remainder pulverized and
hroken. As the hard-flung froements arced
back into the surface; they gouged myriads of
craters and excavated additional rock

The swilt chain reaction reached at least
L0000 miles in évery direction. It lnid a carpet
of ejecta as much as a mile thick, tapering off

to a score of feet or less at the outer edges
Some of the displaced moon stoff reached
a velocity that overcame lunar gravitv and
cscaped into space.

On the lunar surface a sea of molten rock
and newly created rings of mountains marked
the scar of the shattering blast Earlier col-
usions had left thelr heavy marks, but none
so vast as this About 650 miles across, it
was the lurgest (and almost the last) of the
huge ringed basins to be formed by impacts
an the {ace of the moon

It wis Imbrium, whose lava-filled bow! we
see today—some four billion vears later—as
the right eve of the man in the moon.

In understanding the mysteries of the moon,
lew leatures gre more mportant than Im-
brium. Apollo 14 anded directly on its ejecta
Glankel, and many of the rocks brought back
to ¢arth are souvenirs of that lunar cata-
chvsm. Significantly, the ages of many lunar
rocks cluster around that four-billion-vear
mark, leading most lunar scientists to con-
clude that the Imbriem collision, and per
haps several other major events, occurred
about the same time. And =0 the Imhbrium

Slamming into the moon with the power of billions of H-bombs, an exploding
metedrite hlasts out the Imbrium basing largest scar on the ravaged lunar face

S



event is a major landmark 1in the history of
the moon, a history that is slowly taking shape
in the massive flvod of data from Apollo

Man's desire to know about the moon has
produced a formidable effort going back to
1058, Consider these statistics

More than 50 spacecraft, U. 5 and Soviet,
have flown near or landed on the moon.
(M 24 Americans who have observed the
maon close up, 12 have walked on its sur-
face. There they spent 160 man-hours, tri-
versing 60 miles afool and by Rover. Thirty
thousamd photograph=s from Apollo alone
have captured the moon in intimale detail

On the moon's surfonce, nearly 60 migorsci-
entific experiments were performed by Apotlo;
i orbit, some 30 more. Five of the six scien-
tific stations left by Americans on the moon
continue to transmit information. And, until
last Mayv, an unmanned Soviet rover, Luno
khod 2, roamed Nare Serenitatis, telemeter-
ing:its intelligence to carth

All told, more than 1,000 scientists |4
countries hove been studving the Apaollo
spmples—it priceless trove of 841 pounds of
lunar rock: and soil. And a third ol a pound
of Tunar soil brought to earth by Rpssin's un-
manned Luna 16 and Luna 20 spacecraft
has added importantly to the growing body
of knowledee because it came from arens nidl
sampled by Apolloe

There 15 a particalar fascinpilon In com:
paring some of our pre-Apollo ideas about
the moon with what we know today. | recall,
for example, 4 prominent sclentist who told
me 0 1968, “1 e no evidence for lava Rows
on the moon" Another predicied that the
moon matetial would explode the instant an
pstronaut’s boot touched 1t A third as-
serted confidently that we would find water
on  the moon. Still others frmly main-
tained that the moon has alwiays been a cold,
dead body, a simple relic of the primitive
SOHAr syalem.

And the possibility of hfe on the moon led
the Nationnal Aeronauotics and Space Admin-
istration for o time to quarantine both the
returming nstronauts and their lonar rocks,
lest pathopenic organisms infect the earth

Todav none of these ideas is tenable. We
have come a long way i undeérstanding our
satellite. And vet, as Do Robin Brett st NAsA's
Lyvndon B, Johnson Space Center near Hous-
ton notes, “The more we soe of the moon, the
more complicated we know it 157 For evers
GLHESLION ANSWETed, new Ones s|ATLEE U

J10

Complex sensors

YITH INSTREUMENTS of mmocreasing so-
\\ phistication, six Apolle landings on the
o &0l up 6 network of manimlure labors-
inries.  Exceeching thelr e esxpectancles,
miost of the devices—here drown 1o scale
still send torrents of dats 10 earth

SUBSATELLITE M) Deployed from the orbiting
cominand meduls, this unrmanned sataollite radios
data en solar wind, cosmie rays, the moon's weak
magnetic field, and |ty irregular gravitational fisld

ACTIVE SEISMIC EXPERIMENT (2); After the lunar
moedule departs, a mortar hurls grenadelike charges
a5 far as 3,000 fost. Detanations send deismic signals
to geophones, rewealing subsurface diffarences

HEAT-FLOW EXPERIMENT 3k Frobe planted
eight feel in Lhe lunar soif halds sensors that
measurs heat flowing from tha interior




installed by Apollo astronauts busily “bug”™ the moon

SOLAE WIND SPECTROMETER (4k Thia maasures the

numbar of slectrans and graténs FTFeaming from tha sun
ax wail an their vidodity, direction. and tomparature

SUPRATHERMAL 10N DETECTOR (5) Registers the
rale g1 winch loms are created in the moon’a
kmnuout atmosphore and delettis lons from space

COLD CATHODE ION GAUGE (6) Capturing particle
af the meon's thin atmospghere. Lhe gasge manitors ity
canstantiy changing density

LUMNAR SURFACE MAGNETOMETER {7). Sansots at the

endc af three booms recard 1he maon & I.:iEF'l‘I' r'nl':'[nl'l‘til: fimid

CHARGED PARTICLE LUNAR ENVIRONMEMNT (B): This
davice records the flow of particles hurled sutward by the
BLIDT .n:iu:ln-h: thats Lhat causs agTth auroras.

PASSIVE SEISMIC EXPERIMENT (%) Recording
moonguakes and metearile impacts, the selermamatas
adpablag seinntinte Lo draw prm_liﬂ of tha lunar intoricr

LASER RANGING RETROREFLECTOR (10 Bouncing
laser pulnes back to earth, the refllector measures sarth
rotation, pelar motion, and continental drift, as wall as
aspects of lunar physies. It gavges earth-maan distances
tp an aocuyracy of less than sin inches

LUNAR SURFACE GRAVIMETER 1[I} Detecting changes
a2 small as 110 billionth in the force of the moan's gravily
figld, this experiment is searching for the gravitational
waves piredictad In Elmatsin’s theory of relativity.

LUNAR ATMOSPHERIC COMPOSITION EXPERIMENT (12
This saphisticated analyasr of lunar gases was carried aniy
by .I'l.|u;|l'|;- I7, as wore dovices || and (2

LUNAR EJECTA AND METEDRITES EXPERIMENT (131
Impacting micromeobeorites and the surface fragmants
they :."n!-_'-ug,u- genarate glo=trical '1iE|:"|.I:I. that reveal

Fhe partin #s speed, mErecticn, and mass




What we know—and what we still do not
know—can perhops best be summed up in
51X gjuestions, six mystenes of the moon:

1. Is the moon like the earth?

Yes, more <o than many scientists thought
before Apollo. Like the earth, it 15 layered,
with a crust and mantle and possibly a core,
and it “burns” with internal heat. Like the
eirth, it has had a dvpamic history, although
volcanic violence has given way to an occa-
sional burp wnd the shivers of small quakes.

But in more abvious wavs, the moon is un-
like the earth. No hint of life has shown up in
the moon samples, although some analvsts
find small guantities of substances that they
consider the forerunners of amino acids, the
building blocks of life. There is no froe oxy-
gen. The moon is dryv, even though three
of 1ts flai mora, or “seas,” are named Hu-
morum (moisturel, Imbrium (rains). and
Nubium (clouds). Ruast stains in some Apollo
samples may well have been coused by
melted ice from comele or water in meteorites
falling on the moon, although some scientists
hlame contamination within the spacecraft.

Apollo’s instruments detect ny amounts
of the gases argon, neon, and helium, much of
which comes from solar wind, So the moon
has an  exceedingly lenuous almosphere,
thouizh it i= a high vacoumbyenrth standards.

As Dr. John H. Hoffman of the University
of Texas points out: “H yvou took all the
molécules in a cubie centimeter of the moon’s
atmosphere and lined them up end to end,
thov would fit on the tip of vour pen. Bot if
vou did the same thing with the mr you are
breathing the chain of molecules would reach
1o the moan and back with some left over!”

2. Of what is the moon made?

For an answer to thiz question, 1 visited
spome of the laboratories where lunar samples
are being analvzed. Scentists twirled the dials
an safes, then proudly [ifted oot little vials af
moon dust and rock fragments to show me. |
saow bits of orange glass, green glass, red glass,
meces of pited gray boasalt, and speckled
chunks of brecoa—agoregates of many
miterials welded topether in a single rock.

Al the Johnson Space Center | saw sections
of moon rocks ground thinmer than the page
vou are reading. Under polisized light inoa
microscope  these now-transparent slices

12

glowed in psychedelic colors, giving ready
wlentifications of minerals.

In an adyoiming laboratory sutomation 15
being applied to chemical analysis with an
instrument called an electron microprobe.
Electrons striking a rock sample cause it o
give off X ravs. The precise wavelengths of
the X ravs are a kind of fingerprint for identi-
iving the elements in the sample Diriven by
computer, the instrument can autematically
sttt a one-inch di=k with a thousand moon
particles embedded in it, analyzing each par-
ticle in turn within ten minutes

dome of the tiny orange spheres from the
Apollo 17 mission were being analyzed by
the microprobe as 1 watched, and Dr. Arch
Reid showed me the readout on an ascillo-
scope. A series of peaks traced by a rapidly
moving tot on the screen revealed the chem-
cal elements present. The scientist poimnted
to the magnesium peak, then aluminum, then
a very high silicon peak, then calcium, titani-
wm, and iron.

“Even with the computer, it's an enarmous
amount of work,” said Dr. Reid, "but we're
taking the lunar solls apart, piece by piece”

Analvses like these tell us that the moon 1s
made of the same chemical ¢lements as the
earth and the rest of the solar system. but in
quite different proportions. The moon i= rich
in refractory eélements—those with high melt-
ing points, such as calcium and titaninm-—
that apparently condensed early in the solar
nebula from which the moon ¢ame. But the
moon 15 poor in volatiles—those elements
that vaporize easily, such as sodium or lead.

Carhon, that backbone of hving things as
wi know them, 15 rare on the moon. Much of
what we do find probably came from gases
continually escaping from the sun—the solar
wind—and from meteontes,

The moon a= a whole has much less iron
than the earth, though metallic iron—rare
on the earth's surface—is commaon in lunar
samples, Some of It shows up as mckel-

iron pellets—splashed remnants of meteorites

The late Dr. Paul W. Gast, head of the
Planetary and Earth Sciences Division at the
Johnson Space Center, summarized in this
way our knowledge of the Kinds of rocks
found on the moon:

“The moon lacks the large oulcrops of
granite so commaon on earth's continenis Also,
since the moon has had no oceans or sireams,
it has no water-laid sedimentary deposits.

(Continned on page 3IT)

National Geographic, Seprember 1973



[arth and
moon differ
greatly, despite
similarities

TO LONGER do scientists
‘.\ regand the moon as a
celestind cinder ale, cold wnd
inert. Today, thanks Lo
Apllo’s selemic and
reochemica] advances, the
moon and earth appear more
simitlar than previowsly had
been believed—boath bt
internally, divided into lavers,
and even sharing the same
birth date—4 &6 billion vears ago

Yt important differences
phoune, From surface to cetiter, the
moon measures only 1,080 miiles—
i fouirth of earth'= rarhius The
meHin’s density s only about thres
fifths that of earth. and s varinhle
magnetc field derives solelv from
muagnetiemd rocks an the surface
:'ln'hlqull'_||l.1|'-'.-_"~. t e iz b frequent, are
fewer and weaker than earthguakes
and they oocur at greater depths
Perplexingly, the chemistry of the
mpon tedls that it was foarmed of the
same tlements a earth but in differend
proportichs—contributing to' a theors
thal the moon could have been born
in A tifferent part of the solar syitem

l'ive M ysteries af the Moon
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larth

SURFACE FLLUIDS. A
dynamic atmosphnre
sweaps tha sarth, and
great oteans wish T
persant of it surface

CRUST, Averaging

10 miles thick, parth's
mobile owter shell drifta
wrnd contorts as it rides
ntop the ﬁhifl.inﬂ; Pt e,
Lava periodically sguirta
to thesurface Ehrowgh
valcanic vents

MAMTLE: Some | BDO miles
theek, marth’s mantle consivta

of rock heated to tempera
tures that may reach
7,000 F. The lithosphere,

a mora rigid outer layer,
slides slowly an the hottar,

plastic asthamosphere,
:n.rrg,-‘img thn continnnts

CORE Liguid an the sgtside,
salid in the centar, earth's
iran-nicagl core esfends
imward the final 2_200

mides and seethae at
temperatures that may
Fafge around 7. 500" F

Moon

SURFACE FLLIDS: A thin.
i:.l."l::hr measureable
atmosphere and the absance
of ccaana hint that the moon
mevet had the kinds of gases
that formead earth's atme-
iphara and eteans, or that
they sscaped becaune of
weak lunar gravitation

CRLUST: The moon’t outer
layer, almost four times
thicker than sarth's. where
measured, presents a [aless
panorama of eraters,
fractures, and anclant lava
upwellings. No proo

euints af recant woleanmm,

MANTLE: Still fittle
understood. & lunar

mantie apparantly

eitiends abnost 600

mifles, with temperatutas
possihly as high as 3. 000" F

CORE: Sammic soundings
siaggest a partially melten
autar e (5 the lusar
coanter. which sxtonds inward
the flnal €80 mnikes. But the
matarial foas met reserbhls
rarth's iron-nickef core. A
with sarth, beat from decaying
radioactive elements FIFI:Il:I-IJ:l|'||'
Turls thiw inper Murnace
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Moons history

sought in gandy
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APOLLE 12: Mov. 14-24, |862

APOLLO 14; Jan. 31-Fab. 8,
ram Ejecta thrown op by
the Imbrium impact, 700
miles distant. formed tha Fra
Mauro hills of Agolla 14,

This suzond misslan La land on Mission samples give & date
tha moon alighted on a ray, far the catachsm: abeout 4
or band of wects, blasted bilfion years ago, Basalts of
from the crater Coperniius, Oceanus Proceflarum lap
290 miles to the-north. The agaimst the hills, proving
ray les atop Oceanus Procal - that the ugiands predate
larum, compased of layers of the lava Mows

dark rmare basalt that welled

upward from the mantie same

3.2 billion years ago.

APOLLD 15: July 26-Ang. 7,
1871 The Apannine Moun-
talns soar nearly three miles,
and snigmatic Hadley Rille
slazhaos a 1,000-Toot canyon

at the spectacular site of Apaslls
i5. This mission and Apallo &
colincted highland rock

dated as beifg more than

4 billion years old.

Landing-site
profiles flesh
out the
moons face

Y THE APOLLO PROGRANM
4 X gnined momentum during .-,
Lhe 1960 s soentists pored
over lunar maps and s
photographs to select
lunding sites that would
e the most productive
sclentifically. Succes-
sive moon flights
recinnadbered for
missHINS L) Come,
Today, by pulting
lagether the volum-
inous survevs ol the
six Apollo landings,
sclentists main o
orowing understanding
of the moon's anatomy
its vast level maris,
or “=eas,” its ghlands
rilles, craters, regions of
overlapping lnddformes, and :
1t= sabhsurface Teatures, ns shown ™
in these schematic profiles
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APOLLO 1T Dec. 7-19,
T2 Massifs created by
the impact that dug the
Serenitati basin guard
the valley of Taurus-
Littrow, scons of the final
Apalle landing. After
lava Miled the vallsy soms
3.7 billign years age,

an avilanche brought
down highland roch,
pitting it handily in reach
of the lunar explorar

APOLLD Iy July 1624, 1260
Jumbled bouldars ejectad
from whitish 'West crater
threatened this first lunar
landing with disaster. only
seconds of fual remaimed
when Meil Armstrong,
ehonring Weat's dabris.
feand a level area for

setting Sowr. The sita lies in
Mare Tranguilktatis, which
filled with lava 3.7 hiflion

fears ago.

APOLLO 16: Aprll 15-27. 1972
Senking rocks from loftier
terrain, Apollo v visitad

the Descartes Highlands
Dwbiris husfad from Morth
Ray crater, right, and noarby
south Ray crater sirews the
surtace, while haneath lie
deposits from more ancimnt

metearite inpacis. Thess

highlands and thosa of Apollo
i4, 1%, and IT abound with
hrecoias — rock fragmants
and soll that have adherad
tocausa of the haat and
prossure of impacis,

“In the areas we have been able to sample,
four kinds of moon materials predominate
First, basalts in the maria that are rather like
the most common voleanic rocks on earth.
Second, feldspar-rich rocks, especially a type
called anorthasite, that are found in the high-
Innds. Third, an eniematic rock tvpe named
KREEF® that is relatively high in radioactive
elements; it t= found chiefly in the regions of
Mare Imbrium and Oceanus Procellarum,
but s not known on earth. And finally, a re-
cently identified basalt type that ['ve cullied
VHA, 10 *viery high amluminum,’ found 1o the
Diescartes region by Apollo 167

Jack Schmitt, the geologist-astronaut of
Apolln 17, points out that “anorthosites on
curth are uncommeon and someéetimes exirome-
Iy ald. They are of special interest for that
reason, and also because earth's anorthosites,
such as those in the Adirondacks, are fre-
quently aseociated with titanium deposits ™

This supmests, in fact. a real value of moon
exploration.  Although we have found nn
lunar resources worthy of exploiting, the
knowledge we have gained from another
celestial body enhances knowledge of our
own carth, and—some geologists sav-—may
lead to more efficient exploration of our
OWI resources,

3. Is the moon hot or cold?

Betore Apollo, few questions roused more
Faging controversy among scientists. Cold
moon adherents were numerous. But today,
das Do David Strangway at the Johnson Space
Lenter puts 1t "We've changed the gquestion.
Now we ask: How much of the moon was hot,
and when, and for how long?”

Many sclentists toddav agree that some of
the moon wns hot {for at lenst a time. We spe
abundant evidence in the rocks from the
mooen that they were once meltedd

The surface itself gives no hint of the heat
that may now lie undermeath. No active voung
volcanoes: or fumaroles have been found

Surface temperatures near the equator, as
Apollo messurements show, fluctuate vio-
lently, depending on the sun's position. They
range from about 2307 F. at lunar noon 1o as
low as minus 2907 F. just before dawn

But the Apallo temperature probes, a series
of ultrasensitive thermometers sunk eight fest
deep, show that these surfnce variations dis-
appenr completely only about three feet down.

*% for polmssiue, BEE for rare earth clembenits, sl
P forr pabaasprhaeras



Helow  the three-ltoot  level, lemperature
with the result of a flow
of heal from the mierior
Marcus e, who 2 1n chuarge
of the hent-flow expernnment, the measured
rate of loss indicates a lunar beatl produc-
tion per unit of volume nearly twice thil

eprth

N TEases depth.

\ciording Lo L

Lanmneseth

I'his sugpests meltune conditions some-
where in the moon E

Chldly enough, strong additional evidenc
for heat i the moon's deep inlenor comes
irom Meé guake-3Ensang ssiEmometers, ol
which there ar
muoon. By measuring the various
WANVES  lrom '..|'.|.|.|-.:.'.' and meteorite

as they pass through the moon, wy

oW Tourfr llf_ll'r:l'.l'l:: o Lhi
kinds of
SEISTIIE
UTpacts
et a rudimentary picture of the lunar interor

The nttery lines an Lhe seismogranms show
n sudden change in velocity of selsmic waves
al a deptl

Vi

UNATr
differe it

iange tmplies that the matenal of the
Uriace o
composition, in which setsmi

given way to rock of
wWaves travel
a0, 1n the view of Apollo's chief seis-
D, Gary
[ty may well mark the ena of the funar crust
gnd the bemnming of 1

Helow the As-mile boundlary

faster

] 1 L o DO | .
malogist |.atham, = fiscontin-

e mantle

SELSHIIC WAV ES
seem Lo trvel with fairly constant speed all
the way up from the deep moonguakes tha
st of the guakeés de

P} I

irnngrer them

evted] by L. Latham (gnd he records as

ANy as ¥ LW & VEAT) Come [rom Lwio long

belts SO0 to 600 miles deepn, the material mn
the mantle seems to he foirly homogeneous
to that depth

Bul what lies below ? 15 Lheére a core, poss:
blv iroms Is it 1n part molten,

-E-li-l.'_'--i. (JUESLIOTS :'I:I'-.':' |l|'l. W sOurce ol [ATE)-

IKe earth'sr

longed speculation. But no one had aninkling
of the facts unti] July 17, 197

mograph recorded

ww b i | 1h|' 215 -
1 startli ooeve it on '.I.'l
the ¢rash of a meteonite

more than a-lon

(ar sidde of the moon
ealimpted to weisl

mome vibratlions Trom thiz event passed

throurh the intenor of the moon and were

recorded by the Apollo network on the other
sirde. But one tvpe, known as shear waves,
wis abzorbed by =omething in the interior. It
happens that shear waves pass through solids
but not through liquids, so the conclusion
may be that the moon has at least a parthy
mollen center! e Latham puts the hegsinning
of the melting at about 600 miles down, o
FR0 miles from the center of the moon. Here,

 of aboutl 25 miles—at least in the \\‘
g lely] |||- '-|I-'||‘.|"||_'.|.-‘;l_'rl= Prode |:|'II!l'. =uch i
i

Maghts

n healing, shaped the
an Imbrium-type

wounds, slow

£ fpstory
impact demonstrale
fnng as 1t strnikes, a meteorite hliasts debns’ out
warel (top), while o sBock wavi
A pool of rock meited from shock head

n the crater imiddle), and the shghthy

| Hsipterrating and vapor

reales frectures
in the rock
solidifes

nestic mantle aodjust= 4 Lhe loss of mass above il
iy prshing upward, causing additional fractures
I'he blast has hoarled un mountaln rines around
Later. imlerior beat from radiopctivity
rauses partial meiting, and basaltic materiol rises

along fractures, hlhmg the basin laver by layver o

el d BT np N g -|.:||:-1!|||||-

Natfonal (eographic, September 19,




temperatures for melting rock must be at least
2,600" F.

since about a third of the earth’'s mass 1s
iron, and since much of this metal 1s 1in a large
molten core, the question naturally arises
is to whether the zone of melting within the
moon could ko be iron, If there were iron in
the moon orlginallv, and the moon had been
sufficiently hot, the dense metal presumabiy
would have sunk to the interior

The moon presents a magnelic mystery
that mizht be solved il indeed there 15 an iron
core. o magnetic field 15 being generated im
the moon today, yvet lunar rocks show & weak
magnetic feld, unmistakahle evidence that
they were magnetized long agn. Une explana-
tion mizht be that 4 ligquid core, rich in iron,
acted as a dyvnamao early in the moon's his
tory and created a magnetic held that has
stnce dissipated

The entire question of iron in the center
raises controversy, It is generally agreed that
the low density of the moon labout 3/5 that of
earth) would not permit a large dense core.
But perhaps the core is small, or halds a low
percentage of iron, Some experts argue that o
multen iron core would reguire such a high
temperature (about 3,000° F. at that depth
and pressure) that much of the moon would
melt. But others, notabhly Dr. Brett, suggest
thid the iron mav be mixed with sulphur,
which would permit a melting tempernture
as low as 1,800° F

In summary, then, we hive reason to spec-
ulate that the moon is hot today in its deep
interior. In the distant past, It must also have
beenn hot much closer to the surface Vast
sheets of lnva in the mana, such as Serenita-
tis; Tranguillitatis, and Imbrium, testify to
widespread volcanism long ago, Such flows,
scientists sav, could easily have come from
depths of ns much as 300 miles, finding their
way to the surface through the massive net-
works of fractures caused by the impacts that
created the circular basins,

Soientists conclude that the moon's heat
engine seems 1o be cooling, at least in its upper
levels. Abhout the onlv hint of contemporary
volcunism comes from suspected venting of
gases. Orhiting instruments in the Apollo
spacecrialt have detected radon, a radioactive
gas, possibly seeping from the vicinity of the
craters Aristarchus and Grimaldl. Such gases
may be linked to elusive bright spots some-
times seen on the moon

As Tar back as the 15005, pbservers reported

The Mysteriea of the Maoon

brief sightingz of such spots, sometimes
glowing with color. Just ten vears ago ol
Lowell Observatory, three reddish patches
were seen near Arstarchus, and they re-
mained] visible for more than an hour.*
These transient phenomena 2eem to be
closely connecled to tidal forces which are
many times more powerful than those nffect-
ing earth. Actually, the distortions caused by

these forces are also beheved to be the chief
source for Dr, Latham's quakes.

4. Why is the moon lopsided?

The moon displays 5 number of peculiar
anomalies, or irregularities. For one thing, its
mass = mysteriously off center.

When a Ranger spacecraft plunged into
the moon on a photographic mission in 1964,
sCientists monitoring IS passage were per-
plexed because it crashed slightly later than
expected. Careful analyses of radar measure-
ments, photographs, and spacecralt orbils
chowed thal the center of the moon’s mass
nnd Lthe geometrical conter were not the samie.
In fact, the center of mass is displaced toward
the earth, and the near side of the moon 15
about two miles farther away from exarth than
expected, as confirmed by Apolle's Inzer altim-
eter. Small ns it =eems, it 15 significant to
peodesists

No one has a certain explanation of this
anomaly, However, some scientists believe
that the crust on the moon's far side may be
thicker than the 35 miles indicated by seis-
mometer readinges in Oceanys Procellprom.
If #0, the two irregulurities probably have
SOMME CONMed LIan.

In several other ways the near and far sides
of the moon exhibit remarkable differences
The front side, as the most casual glance at
the full moon reveals, displays wvast fat
stretches of dark mana. many of which, sci-
entists believe, are enormous impact hasins
filledd with lava These are interspersed with
heavily cratered highlands, the brighter areas
af the moon's face

H:.' contrisl, Lthe Tar side, which we nover
sz from the earth, i almast entirely high-
lands. Only a few of the tar-side basins and
craters, such as Moscoviense and Tsiolkov-
skv, have been hiled with lava

Why iz this? Why did lava in enormous
quantities rize tao fill the big basins on one side

*Lee “That Orbed Madden . the Moon™ by Kenneth
F. Weaser, NATIONAL GRDGRAFHIC, February 1769
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of the moon but not on the other? Perhaps a
Lthicker crust on the back made it harder for
lava to break throush
\nother INOmily H_|||||- ALY ||_'.'.|:| '.I"||_- S1Ur
[Aace seems o concentrate i a few nenr-sich
ireas, s shown in the adioimne diaegram
Nlh:] I- ;lt'“:I Ilil'lr "':'i{.il“"':' "l.:-:.ll.. "."'..':-ll:.ll.."'l.- AT INCOnciLsive
Finallv there are the mascons, those stranm
wear dilferent faces concentrations of material that are detected
in the lnreest circulnr basins on the face of
LI 1100

I 5 L. - Lt T 8
:|II-I:||.'\-|||I|- L ||'-|---.|.T|'II II'- LW0 SC1enliEls

al the Jet Propulsion Laboratory in Pasadena
Califormia—Willlam L. Sjogren and Paul M
NMuller. While analvzing the radio-triccking
data from Lunar COrbiter 5, which circled the
noan i 1967, they found that when the

titing vehicle passed over each of the larm
ringed basins, the spacecraft speeded up tem
warartly. hat mcrease, Mr Sjoeren tells me,

was only about o goarter of a mile an how
out of some 3,000 miles an hour, but sucl

Vast mare nreas, composed of dark bacalts, stoudg | il -
| o | i % _:.I:' ] ]

the familiar sear side of the moon (lelt). Brighter i o PR SR

hizhlands dominate the Tar s1de, where a suspectes Fhe best screntific guess about mascons |

Lhic ket eriisl rmEy nve checkeal L v il IYUAr I!l-'l ‘Ill' MEOm TCACEs .||.|IIr ;-l.':.-l'.: SLTE |-. |I'. il

miaterial Lo the surfna Fery farge object, pusihing upwatd w0 replace

all the mass that has been lost by the impact
reclucing the depth of the newly created cra
ler. Later, lavas from theé mantle break
through and partiv fill the basin, Thiz addi
Lronl mateeial tues with extra sravily on Chi
spacecridt and thus alters 1ts velooity

5. What is the moon’s origin?

v veleran student of the moon ofce sl

that it would be #asier to explain the non

Lunar “hot spots arens rich i rachoactiive rocks  pxastence of the moon than its existence

attern the front side, while the back is largely Time, and all the evidence from Apollo, has

ol Aalteredd the |"|‘| il '|'.|-' statement 1'||

the ¢lassie theones about the FItA R on L3

0" Red indicates preatest concentrations of ra
flnagciive ¢lement= in the fifth of the lunar sart nc

EIFET |i Ly DiEen lesbied] I||l'|.| o i ENEEl CIAart e | 4 Fi
LA, [MUs - 50N l!"'.!l FeCen VAl CPELO TS, HEER

e lesser  racliceace b Line RO WEre. niest : s
moonquakes ocous their proponents and detractors: there is no
COTSEnsie
Ir_|||'.r' F.I:I:'. |"'|"|'|-I:I'!r-||l'lr_'-|'|_|'.'r- ||I'!;||-:-1|-.-
or altention. 1 he hegion, or davghter, theor
irgues Lhat the moon was born from the earth
|he sister, or twin-plinel, theory suppest
thit the earth omd the moon were born Lo-
pether at the same time from the same cloud
Wl gas and dust And the spouse Lheory holids
that the moon was born elsewhere in the solar
svistem, then captured by earth’s grovity and
forced nto eternmnl wedloc k.
SEVErE ';1"-|-f-.l'1-- beset each Lnenry The
marked  chemical differences between earth
®l National Creograeiur, September 1973




antl moon make it very difficult to see how
the satellite could have been torn from the
earth, or how the moon and earth could he
twin plivnots And I_lf'l‘.ll‘lil.'!f‘!"l'_-_u ol orlyital |ig..'n.'1m~
ics argue that earth's gravity could not easily
have captured the moon and swung it into its
present orbit.

Yet, as a Lunar Science Indtitute study savs,
“The lunar studies of the last decade have not
produced conclusive evidence agamst any of
the theories of the Moon's origin”

And, as Professor George W. Wetherill of
the University of California at Los Angeles
remarked to me, *1 personally would guess
that some kind of capture is the proper the-
ory, but I would give it only a 20 percen
chance compared to 10 percent for each of
the others. The other 60 percent represents
things we¢ haven't thought of vet!"

6. What is the moon's history?

The plague on the door saad ¥ Lunatic Asy-
lum,” but there was nothing lunatic inside. Tt
wais a model of order and cleanliness, in which
dedicater] scigntists from severnl countries
were doing ultraprecise dating of moon rocks.
I was vistting the geochronology laboratory
of Professor Gerald . Wasserhurg at the Cali-
fornia Institute of Technology.

At the door | remaved my shoes, then
stepped onto a squishy pad to clean lint and
dust from my =ocks From the hall inside I
could peer through windows into sparkling
rooms where white-garbed scientists worked.
Heavily filtered air under slight pressure
flowed outward from the rooms, so that con-
tamination could not come n.

I was nol allowed into the holy of holies,
where lunar samples were heing prepared for
analvsis, but T observed that surgical stan-
dards prevailed. Stainless-steel bone chisels
and tweezers that hnd extracted o small frae-
ment from o rock were immediately descarded
for electro-cleaning, for the next operation
new tools were taken from a plastic box
marked “clean” Surfaces not in use were
covered with special paper. In some areas
Teflon was used to cover mittal surfaces. And,
Professor Wasserburg told me. the floors are
regularly scrubbed down with distilled water.

The reason for such scrupulous cleanliness
(= that the laboratory works with infinitesimal
quantities of material—as little as a bundredth
of a gram Conlamination would senously
distort the resulis

The Mysteries af the Moon

Professor Wasserburg i5 a past master al
measunng radioactive materials in rocks and
determiining how long radioactive decay has
heen going on. This gives him a rock’s age.

The technique of radicactive dating is com-
plicated, but a simple analogy helps explain
it If vou know the size of a log and the rate it
= burning, vou can tell how long it has been
burming by mensuring the amount of ash.

In effect, Professor Wasserburg measures
the proportions of strontium or lead or argon,
which are the “ashes,” or decay products, as
compired to their radioactive parents—ru-
bidium, uranium, or polassium, respectively.
Thus he can colculate with consicderable ac-
curgcy when the rock was last crvstailized
from a melt Or, as scientists put it, he deter-
mines when the radiometric “clock™ was reset.

Before Apollo no one had any way of
knowing how old moon rocks would be. When
Professor Wasserburg and others began dat-
ing the actual moon samples, they made a sur-
prising discovery: The youngest rock, a plece
of hasalt hrought back by Apollo 12, was 3.16
billion vears old, far older than many peo-
ple had expected That fact becomes all the
more remarkable when vou consider that 99
percent of the earth's surface 15 less than 3.1
billion years old. That is, most of the earth’s
surface rocks have been melted, recrystal-
lized, or deeply covered by vounger rocks
since that time,

The very oldest moon rock that Professor
Wasserburg's group has dated—also from
Apollo 12—is just four billion vears old. So
many rocks have been dated at nearly that
same fime that 2ome scientists have attributed
them to the Imbrinm event

(ther laboratories have reported older
dates for several lunar rocks—4.2 1o 4.3 hil-
lion vesars ago. It is not vet clear whether these
varations in dating result from differences
the methods of measurement or in the type of
rocks, but they have triggered a lively discus.
sion among lunar sclentisis

Is this, then, the age of the moon? Not at
all, for we believe from calculations about
the original radioactive materials in the lunar
rocks that the moon began forming about 4.6
hillion vears ago. That age coincides with the
ages of meteorites, which some authorities
regard as debris left over from the hirth of
the solar system

similariv, on earth the very oldest rocks
that have been dotéed are (ound nears

(Continued on pape 325)
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From micvoscopic worlds, bald himar vistas: qents that wrackeed the moon Tiny glass particl
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“Parrot 5 head” emerged when malien
plass from a4 micrometeontie mipact
coplured bits of soil Such particles,
known as aselutinates, are still heing
formed as micrometeanics ooniinge (o
Bombard the moan

Small glass mounds cling g larger
bend of Apollo 17 spil tright) Like the
elasy Al left, the bead s structane sUgeesis
that it odminsted in o lave fountain.

Otspring of dynamic change.
tiny 1ron droplets, some of them
only 14,000 the diameter of o hu-
muan haie, ciimg to plass formed by
micromeleorite mpact
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Gem from another world, an
iran crystal |lq.'.'1|'l:t-n o Lhe
roXcne seEiiing where it grew. The
crvelal formed from an iron-rich
vapir during the cooling of a
muassive blanket of debins thrown
pul by a large meleatile |(mpait

Flowerlike tron-oxide crvstals
of o rusty rock (mght) collected
by Aplle 16 oontaihn swaler, pos-
sibly from o comel, a waler
bearing melearibe, of conlanin
tian o handling. Apollo's pavioads
of roche dand data will challenge

eCentIsts for decades

1 NN #ETLEL BEEN GEEET d RIECE CEEDE

LN L LELF T R e ] LEEIIN JEETH T ol Bk P ]

Goddthaab, Greenland. Their age hns recently been <ot at 3.75 bil
Yt we helieve that earth,

=0 we have never found—uand may never find—any of the ornn@nol crust
of either the moon or the earth. But even if the moon’s sears and rocks do not
tlate back 1o the very ortgin of the solar system, they have spened up an ex-
tremely important period 1o its history and have stimulated our thinking
about the earth during this same obscure period

From all this evidence about rock ages. temperntures. chemical moakeup,
nd mmterior struclure, soenfsts are bepnmimng 1o sketch outhines of the paos-
sihle history of the moon, Here 15 one such outline

About 4.6 hithon yeurs ago the grewt solar nebula began condensing 1o
form the bodies of the sun and the planets Some of this condensed material
gathered to form the moon

The enormous energy of the infalling materin] melted the outer portion of
the moon, perhaps to o depth of 100 miles or more, In a process codled differ
entration, denser matertals settled, and highter materials floated o form n
coinre Thus the moon’s crust wae developed

Foven after the modn acereted to its present sige, 1t Kepl sweeping ap celes-
tind debris. such as the Imbriwm object. The catachvsmic effects ol such im-
nacts not only tore out the huge basms but also reset the radiometric clocks
of the surface rocks. Thes process virtually ended with the Imbrium event,
aboat 600 o 700 million vewrs after the moon began to form

successive fows of lava, melted by rndioactivity in the interior, rose and
eracduidly Olled the excavated basinse Meanwhile, smaller meteorites con-
stantly battered the moon, pulverizing the surface and producing the pock-
marks we soe ot every hand The rate of this meteoritic rain decreased,
however, as the leftover debris of the solar svstem was swept up

Since about three billion vears ago the cooling moon his apparently pro-
duced no more substantinl voleanism. For all that time 12 sarface bas been,
in the words of Sir Richard Burton, o “rured world, a elobe burnt out, o
corpEg upon the rogd of naght.”

It was fashionable only a few vears ago 1o regard the moon as the Bosetta
slone of the solar svstem, which was going to lay bare the veryv earhest be
srnning< of the olar syatem. No longer can we say thiat. Explains Dr. Farouk
El-Bae of the Smithsonian Institution: *Mavbe the moon i< the Stonehenge
af the salar svstem, but not the Rosetta stone. [ tells us a great deal, but there
nre still mony mysteries.

That, to me, 15 an apl comparison, The moon, ltke Stonehenge, is still in
part a4 ridedle from the cistant piast, & mystery that continues to intrigoe the
mind of man D

I ¥Ears

ke the moon, t2 4.6 billlon vears old
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By DAVID R. SCOTT
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IXTY FEET AROVE THE MOOM,
the blast of our single rocket churns
up & prav tumult of lunar dust that
seems 1o engull us: Blinded, 1 feel the

rest of the way down “on the gauges.”
With an abrupt jar, our lunar module, or LM,
strikes the surface and shudders to rest. We
have hit our targel squarely—a large amphi-
theater girded by mountains and a deep
canvon, at the eastern edge of g vast plain,

As Jim Irwin and 1 wait for the dust to set-
tle, I recall the 12 revolutions we have just
spent in' lunar orbit aboard our Apollo 13
spaceship Endeavowr, Each two hours found
us completing a full aircuit of earth’s ancient
satellite—one hour knifing through lunar
night, then sunrise and an hour of davlight

As we orhited, [ found a particular fas-
cirstion in that sector of the darkened moon
bathed in earthshine. The beht reflected by
our planet illuminates the sleeping moon
mucl more brightly than moonlight silvers
pur own night. The mountains and crater
rims are clearly seen

I will alwavs remember Endeavonr hurt-
ling through that strange night of space. Be-
fore us and above us stars spangled the sky
with their distant icv fire. below lay the
moon's far side, an arc of impenetrable
blackness that blotted the firmament

Then. asour moment of sunriseapproached,
barely discernible streamers of hght—actual-
v the glowing gases of the solar corona mil-
lions of miles awav—plaved above the moon's
horizon. Finally the sun exploded into our
view like a viswal thunderclap. Abruptly,
completely, in less than a second, 1ts harsh
hight fpoded into the -_-pii,rr-ahrp ant dazzled
OLET evies

As we looked into the early lunar morning
from Endeavonr, the moonscape stretchec
imto the distance, evervihing the color of milk
chocolate. Long angularshadows accentuated
every hill, every crater, As the sun arched
higher, the plains and canvons and moun-
tains brightened to a gunmetal grav, while
the shadows shrank. At full lunar noontide,
the sun glared down upon a bleached and
almost featureless world

oW we have come o rest on the moon,
and the last of the dust settles outside the LM
We throw the switches that convert this
hyvhreid vehicle from spaceoraft to dwelling
Thus bemn our 67 hours of lunar residence

We are on a sull and and world where




cach blazing dav and each subfreezing night
stretch through 355 earth hours We have
landed in the bright moming of a2 moon day.
When we depart, the sun will not have
reached zenith,

[t 15 sobering to realize that we are the only
living souls on this silent sphere, perhaps the
only sentient beings in our - solar system not
confingd to earth. Though we have shipped
the bomndds of our home plunet, we remain
earthmen. 5o we keéep our clocks set to Hous-
ton time and pedr our hives 1o the 24-hour
ovele we have alwavs known.

PENING THE TOP HATCH for a
preliminary reconnadssance, | peer out
at a4 world seemingly embalmed in the

epoch of its creation. Each ' line, each form
hlends into the harmonious whole of @ single
fluid sculpture. Craters left by “recent”™
meleorites—merely millions of years apo—
stand out, dartlingly white, like fresh scar
tissue against the soft beipe of the undulat-
g terrain.

| stenl a moment and glance straight up into
the black sky where the crystalline sphere of
carth—all blue and white, sea and clouds—
gleams in the abyss of space. In that cold and
boundless emptiness, our planet provides the
anky glow of color

For 300 minutes my helmeted head pivots
above the open hatch as T survey and photo.
graph the wonderland of the lunar surface
The tncredible varnety of landforme in this
restricled area (on the moon, the horizon lies
a scint mile and & hall from a viewer) fills me
with pleasant surprise. To the south an 11,000-
fool ridee rises above the bleak plain. To the
east stretch the hulking heighls of an even
higher surmmit. On the west a winding gorge
plunges to depths of mare than 1,000 feet
Dominating the northeastern horizon, o great
mountain stands in noble splendor almost
three miles above us

Owrs 15 the first expedition to land amid
lunatr mountains. Never quickened by Dife,
never assailed by wind and rain, they loom
still and serene, o tableau of forever. Their
majesty overwhelms me.

Eight yvears' training in lunar geology make
me instantly aware of intriguing details. A
doark e ke o bathtub ring smudges the
buses of the mountains. Was it left by the sub-
siding lake of lava that filled the immense
cavity of Palus Putredinis, on the fringes of

Mare Imbrium, billions of vears ngo? Muare
Imbrium, on whose edge we have landed,
stretches across the face of the moon for
some 630 miles. The celestial projectile th
excaviated it must have been huge—perhaps
ns much as 50 miles neross—aned it slammed
mmto the moon with a velocity many times
ereater than that of a rifle bullet

HEN WE DESCEND the ladder

of the LM and step anto the moon's

surface, Jim and 1 feel a gratifving
sense of freedom. For five dayvs we have been
crammued into the tight confines of the spuce-
craft that brought us here. Now, all at once,
we regiain the Juxury of movement,

But, we quickly discover, locomotion on
the moon has its own peculiar restrictions. At
one-sixth of earth’s gravity, we weigh onlv a
sixth our normal poundage. Our gait quickly
evolves into a rhyvthmic, bounding motion
that possesses all the lightness and ease of
strothng on a trumpoline

At the same time, since the mass of our
bodies and personal gear—and hence, our in-
ertia—remains unchanged, starting and stop-
ping require unusual exertion. 1 learn to get
under way by thrusting my body forward, as
though I were stepping into a wind, To stop,
I dig in mv heéls and lean backward

To fall on the moon—and 1 did several
times—is to rediscover childhood You go
down in slow motion, the impact 1= slight,
the risk of injury virtually nil Forsaking the
adult attitude that regards n fall not onlv a5 a
loss of dignity but also n source of broken
bones, the moon walker—hke a child—
accepts it as vet another diversion. Only
the clinging moon dust, the untoward de-
mand on the oxyvgen supply oceasioned by
the exertion of getting up, pall the pleasure
of @ tumble

Personally I find the one-sixth gravity of
the moon mare enjovable than the spothing
weightlessness of space. | have the same sense
of buoyvancy, but the moan provides o reas-
suringly fixed sense of up and down.

As we unload and begin to assemble our
equipment—including: the batterv-powered
four-wheeled Rover that will carrv us across
the moonscape at a jaunty six or so miles
an hour—I1 paze around at the plains and
mountains that have become our world My
eyves trace n curiously contoured, totally
alien wastelamd | scan the lofty mountmins
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and feel o strange, describable emotion:
No naked eve has ever seen them; no foot
has ever trod them. 1 am an intruder in an
elernal wilderness,

HE FLOWING MOONSCAPE, un-

marred by a single jageed peak, re-

minds me of exarth's uplands covered
by a heavy blanket of fresh snow. Indeed,
the dark-grav moon dust—iis copsistency
seems o be somewhered between coal dust
andd taleum powiler—mantles virtually every
physical feature of the lunwr surface. Cur
boots sink gently into it as we walk: we leave
sharply chiseled footprints.

Color undergoes an odd transformation
here. Evervihing underfoot or nearby is gray,
vet this hue blends gradually into the uni-
form golden tan that characterizes distant
abjects. And this small spectrum moves with
the walker

Most of the scatterpd rocks share the sime
eray tint as the dust, but we find two that are
jet black, two of pastel green, several with
sparkling crvstals, some coated with glass,
and one that is white

As we advance, we are surrounded by still-
ness, No wind blows., No sound echoes. Only
shadows= move. Within the space sult, 1 henr
the reassuring purr of the mimaturized
machines that supply vital oxvgen and shield
me from the blistering 150° F. surface heat
of lunar morning.

Any of o thousand malfunctions in a Spoce
suit or the .M could condemn an astronaut
to swift death. Yet we have a quiet confidence
in our own abilities, and a boundless faith in
the engingers and technmicinns who have fash-
joned the ingenious devices that transporl
and sustain us in space. Often, 1in the course
of my stay on the moon, [ recall the words of
American poet Edwin Markbam:; “There 1= a
destiny which makes us brothers; None goes
his way alone”™

At first we experience a troubling deception
with perspective. Without the familiar mei-
suring sticks of our native planet—trees, tele-
phone poles, clouds, and haze—we cannot
determing whether an object stunds close at
hand or at aconsiderable distance, or whether
It is large or small Gradually our eves learn
to cope with the craters—mammaoth, medium,
and minuscule—that dot virtually every inch
of the surface. And gradually the moon be-
comes i friendbier place. A thought occurs to
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me: Woald human beings born on the moon
be able to find their way among the trees
and clouds of earth?

Fach excursion on the lunar surface is
planned to last seven hours, almast (o the
limit of i space suit's hfe-sustuining capa-
bilities. We dig and drill inte the surface,
pather rocks and soil, take endless photo-
graphs. The photogriphs, it scems to me, pro-
vide u= with a testament that transcends
time, for we may be photographing the dis-
tant past of our own planel

The Rover functions mmpeccably as we
ricle from site (o site, accumulating fragments
of historv. We bounce and pitch across om-
niprezent chuckholelike eraters. The motion
exactly resembles that of a small boat in a
rouzh sea; so dpes the physical effect. In-
credible as it seems; in the and environment
of the moon, seasickness could become an
occupational hazard.

After each of our éxpeditions, we climb—
sapped of energy—back into the LM. With
its oxveen and food and water, it 15 & tiny
artificial earth that comforts us in the void
Removing our space suits and attending to
our housekeeping chores consumes fwo hours.
For the first twenty minutes we are conscious
of a pervasive odor, similar to that of gun-
powder, from the moon dust we have tracked
in. Our atr-purifying svstem soon dispels the
acridd scent, butl the fine, adhesive dust clings
to evervihing Back on earth, no amount of
cloaning will convert our space sutts from the
groy hue acquired on the moon to thetr once
pristine and sparkling white,

The better to sleep, we create the llusion
of nmight We place opuque shades over the
windows of the LM w exclude the harsh sun-
Hght reflected from the moon’s surface. Then
we o through all the homey activities of sun-
set on earth, even to snapping on overhead
lights. When finally we switch them off, we
settle into hammooks, On earth, 1 have al-
wavs found hammocks uncomfortable. Hul
here miyv 30-pound body adapts marvelously
tiv the canvas crescent, and 1 eastly fall into
dreamless sleep

on our third and finnl expedition, we
begin to feel fully at home in our new
habitat. The craters now seem familinr amd
help us gaupe distances. And we venture
arross the horizon—the first astronauts ever

BUENL'] NOALONG IN THE ROVER
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to do so—without anxiety, Should the sophis-
ticated Rover navigation system fail, we have
a small cardboard sun compaes Fashioned by
a technician in Houston—a (endl instrament
much shriveled by the savage lunar sunlight
and coated with moon dust—that will pive us
our bearings. But our newflound confidence
stems less (rom instruments than from the
fact that we have come to know and under-
stand our surroundings.

On our return we ¢ven doare o shortout.
The Rover bounces between undulations and
crater walls that mask our view of the LM
for Jong minutes, but we emirge on target

Arriving at the LM, [ experience a sense
of impending loss. Soon T will leave the moon,
probably forever. And, in a peculiar way, 1
have come to feel a strange affection for this
peaceful, changeles companion of the earth

As | mount the ladder for the Iast time, |
halt and glance back of the Rover It seomis
poised and ready for its pext task. And poised
in that same ezger attitude it could remain for
thousands, perhaps millions of years—a driy-
eriess vehicle lodl in the loneliness of this life-
less replm. Beside it, like stounch sentinels
through the long millenniums, will hulk the
LM descent stage and the assorted] equip-
ment of our misston, The vacuum of space,
which knows only negligible decay, will con-
fer upon all of it—even to the footprints we
have left in the undrifting dust—a perma-
pence akin o immortalitv.

The thought hounts us that the end of the
Apollo ffights may mark man's last visit to
the moon {or a long time. Amerncan manned
exploration of deep space is scheduled for an
indefinite hiatus Most scientists have already
supgested that, when it resumes, all effort
should concentrate upon reaching Mars and
bevond., So our lunar artifacts—bypassed in
the race to the planets—could remain un-
thsturbed for eternity.

Clutching the ladder, I raise my eves from
the now-familiar moonscape to earth, ghow-
ing in the black heavens—that incredibly
vivid sphere, so blue;, so beautiful, so be-
loved. And 2 bedeviled: by ecological bal-
ances gon¢ gwry, by scattered starvation, by
n shortage of energy that may motivate us
to seek sources hevond our earth. Our Apollo
crew believes that a technology capable of
exploring space can and will help resolve
such problems. We feel a sense of pride in the
pccomplishments of our program, vel we

Wihat is 1t Like to Walk on the Moon?

cannot escape o sense of deep conceen for the
fate of our planet and our species.

This concern has led us to add certam items
to the equipment we are leaving on the moon.
The sum of these articles, we hope, will form
a résymé of our era in the continuing story
of the human race.

In eons to come, should sstronauts from
the deeps of space—{rom other soliar svstems
in other galaxies—pas< this way, they may
find our spoor, our abandoned sear. A plague
of aluminum affixed to the deserted LM de-
scent stage portrays the two hemispheres of
our planet; upon it are engraved the name of
our spacecraft, the date of our mission, and a
roster of the crew. From these dati, the equip-
ment, and even the dimensions of our foot-
prints, intefligent beings will readily: deduce
what kind of creatures we were and whence
we come. We leave & piece of fauna—a falcon
feather—and of fAora—n four-leaf clover

In a little hollow in the moon dust we place
w stvlized fgurine of a man in 4 space suit
and beside it another metal plague bearing
the names of the 14 spicemen-—Russians and
Americans—who have given their lives so
that man may range the cosmos. Finally we
deposit a single book: the Bible

Cur mission ends in fatigue and elation.
Amazing success has rewarded the first ex-
tended scientific expedition o the moon.
After debriching and belping in the analyses
of our findings, our crew dishands

OW, TWOYEARS LATER, I continue
to wark in the Lyndon B Johnson

Space Center near Houston. Frequently
I reflect upon those three most memorable
days of my life. Although 1 can reconstruct
them wvirtually moment by moment, some-
times 1 can secarcely beheve that T have
actually walked on the moon.

Occastonally, while strolling on & crisp
autumn night ar driving g straight Texas
road, 1 look up at the moon riding bright and
proud above the clouds. My eve picks out
the largest circular splotch on the silvery sur-
face: Mare Imbrinm,. There, at the eastern
edge of that splotch, 1 once descended in a
spaceship, Again | feel that T will prabably
never return, and the thought stirs o pang of
nostalgin. For when 1 look at the moon 1 do
not see a hostile, empty world. 1 see the radi-
ant body where man has taken his first steps
into a frontier that will never end.

329







“Me came i
peace [or

all mankind.”

svinbolizing man s |
1'_ ||-I Il I'.-:'I' || LEl




(harlie Carter's calin gloies at thak. One of o dwindling handful who

Golden Ghosts

By ROBERT LAXALT ' WAS FEBRUARY, the

Photographs by

DAVID HISER




- » 1 ..lr
L
!
- = -‘ .l =
St = o
= A I o - "
] - a o
] - -
| = I-_I- -
5 = e
| ail 4
— 3 T
|
]
]

still sevk the Sterra's eluxtce reasure, e hits weorked the nearving Hardseralsle Mine for 22 years,

of the Lost oienna







floppy hats and children 1n tight-fitting
jackels—all wearing skis. In the background
were houses with only: the rooftops showing
atiove the snow. 11 was these photographs
that had first captured myv curiosity and sent
m, starting the summer before, In search
of old muinmnge camps with such exolic names
as Poker Flat, Port Wine, Poverty Hill, Whas-
ey Diggings, and La Porte (map, page 537)
In mv explorings I was to learn that gold
and s=now were still inextricahly entwined
in the life of the Lost Sierra

Chnly 20 Face the Freeze

Now i owinler, the ald =loon th the La
Porte Hotel, built in 1906, was feeqguented by
iand{ul of the town's 10 wintertime resi
dents (paoe 3500, 1 here s o el -I.iI'|l|-'||l DAL
with a brass raiiing, a cethng fan, a plaver
piano, gnd the mevitable print of “Custer's
Last Fight™ in a huge frame on one wall

Chststcle, the muin street of La Porte wis
deserted. 1 walked along 1t st niwht with the
begmning shvers of snow f'-':"l‘-:”"-f MYy Lace
ke needles, howeh b wils whil 1he duralile
vear-round  residents called a mild winter,

the atreel was bhanked by J'-II:_'I. firtits.

MNext marnmpe the snow was falling with
determination, slanting ke a white curtain
across the window of my hotel room, obscur
ing the houses and till trees bevond, $strapped
on snowshoes, longe and narrow “lndian
wehs.” for o solitary trek into the forest

In the undulating white wilderness, bushes
s nndergrowth and rocks were burted, anad
the trees so feathered with snow that i
were more white than green. The woven
truck of my snowshoes filled in belind me as
| tramped towsrd the nearby cabin of Pat
LV hean, an old prospector | had met |

e :.'

L
SUMMmMer Delore

It was snowing harder as | circled through

the forest, and in the swirling fakes 1 experi-
enced the bnef panic that the Lost Sierrians “They call “em skis now. We called ‘em
il tirmees poist mtst hoave Known when Lhey femow -shoed.” " sgavs ruman Gould of La
were not sare their bearings were right. I Porte (facing. pagel, shouldering 1en-foot
was with huge reliefl that 1 came upan Pat's boards made from Pouglas fir. “In 1917 we
Er':'i:. green cabin and the I'I'-Jri'll' of smaoke had 18 {eal of cnow.™ aave Mr, Geuld * Nens
rstne from its chimney. STAcCkIng my snow-
shoes outside, 1 went in for the warming drink
ol Irish whiskey und the crackling fire | Knew

Iy covered the roal. I never saw daviizht Do
(o dlave If vou dhidn't Bave a peur of shnes
then, vou were dead.

: _ swWorkmmy the winter awny, Sire ol
would e waling there

% . [l arn ow il Diom apraecoine '-:Il'HI"'- e
= I_ - e T L 1T il B # il
Pat, 'm ashamed of myself,” | told him Sumimer bring o steady flow 'of visitoi
1 admost gol lost. tip thie Leouicls’ stor
' Pat had been busvy waxing hiz ten-fool

JII

*lone-bogrd” <kis for a walk into La Porte
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Hi= lean face, remarsably unlined for his Bi)
yvears, was kindly,'* "T= nothing to be nshamed
I mind me
the time | took a wropg camvon in a show-
the night out n it,
Iving on top of o hire bhale 1 dug in the snow
In the morming my face was as black ns the
ace of spades Trom all them smoking embers.”

Fat OFKean = to me the epitome of the
plernal 5.'_I:I|‘-I!' —-||'|'!|-.:'." of thie 1 sl AT J'EE .'|.,|!:|

af.” he saied 1o his hitineg hrosie

storm and had to spens

lived through 40 winters in the snow-covereid
olntion of Poker Flat, and o be hod s woy,
he would still be there But he broke his hack
going over the side of the road in a truck four
vears ago, and thal put a stop to his A0-mile
round-trip gk treks from Poker Flat to La
Dhownieville for

Paorte and mail snd pro
VI=lills
La Porte, but s injury does not prevent him

[ram relurmang Lo Poker Flat to pan tor gold

Pat moveil to the winter cabin nenr

as soon as the snow mells (page 3399
e end of mv summer

Ul met Pat toward |

g

sortie into the mountain nstness that enfolds
the Lost Sierrg, when the green landscape
wis a disarming contrast to the
snovw around us now. From the tume 1 en-
tered Beckwourth Pass tll Pat introduced me
ta the decayving mvsteries of his Poker Flut
| seemed to have moved back a cen

sCEnes O

FERFEON
Lary and more, (o & ploce where the plonearing
spirit still ¢tched the land and the charmacter
i its people

Foartv-mmérs {OH to 4 Skine Stard

Cn that summer's explorntion my auide
was William Berrv, who gave the nome * Lost
to this gut-of-the-way region when be
A vibrant man
whose energy and hardv frame belie his 70
vears, be 33 the official historian (or the UL S
Sk Association, and among the first Lo prove

[}
HErTaH

stumbiled upon 11 40 vears aco

that oreamzed skt racine-in the United States
|-.-|-|__r,|_|| wWiLh Lne |.||'|:-_ -THTIETS
With Bill Berrv, | meandered throueh tin

i mHAE BT Ay BRI

Hearts and Hags allutter, Blairsden cittzens turn oot in 1910 to greet the first nassengor

IFakre i P i |'-|_ alher H-'.l_' I':-IU'_I_

country Lo farge-scale opmng and b
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With the mines in decline, the ratlroad opened the

low lnnders-=reLing mountsn solacs
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Survivor of g vammshone breed, lreland
horn Pal ()'Kesn (above) pans b L ansot
Lreek near his sgmmier cabyn gt Poker Flat
Pal ket Jownd mare than golid - in the Los
swerrie “Man, it's the best country In tha
winrlel,  he s 'AWlountaims shootin' g 1o
thie sk Ceodipi] amdr. cowd BeEalih 2ol everse
thing. | wouldn™ bve in oy other kindg
ol country,’

Lrateway (o gold, the Middle Fork of th
Feather River elbows past knobby  eicdges
(lefts In the summer of 1830 hordes of min

s cumyon Melsan Point, a

SRy o n lor fver Camop wriks ddnt :::.II il

15 T 0ne -of The rogghes] places i Californig
whien the minees came 0o lown an & Sundia
Al Rich Bar, on the Feather's North Fork
an of gravel paind as moch a= =1.0406) 10
nupeeels nnel s
When sarface vields dimnished,  mon
tunmeied wnderground for velns amd' =old

iraring gravel, It s Lovalton hank Marian
Liavverzoln iright) exhibits moles of gold taken
roim the Kaby Astime nnd wort v more Than o

.:II EFLeErE o5 o Tvitiieam 'Il I_.l'- ||||J.:.'_

i ':Illll i CertckATN ol Thie Leovi Nievra

e



th (left), participnnt

§ griment oxern
LT Melime 11
| T Sralthbe i
jpestiaons oe “Wh
1 “What w lifer
INe ey h i e €00 & 8 1
Lhi enid s much as
three-day course; The il
PRI TIHETY T A TRXI !
nhdnight
Wt Of & fTnend o
[&br b i i I
leer (i loaw i !
i | |
il Wl Lil
i 5 I

Mindng 5 my  trip.
L O Sasselh, an ex-Nayn

| il
g lil Sourth - A
YTV sl S
gl R ER T R E
right e By
. —
| Sl
| hi @

i
|| it i i
Eowrpedis  Tepaet

i i nidthier natl
ok, the leh |
Wile | by wrm
L¥(} e A HATEL &
3 nid 2ehiool
i1 i il 1
| nt €l g
| e H
| TL il |
i il i1 |
= 1 VLLSE  EYRITREM

Faoce-to-tace 1o pursiu






fumily for vears had run horse-drawn stages
in summer and slewghs in winter, CArrvids
supplies and madl into the high mounmntains
anid bringing back pold and mal The old
rotute—the wagon moad first hacked out by
the: early riclue
known as The Hogback

“Summers were easy going then if you haxd
the stomach for looking down 2,000 [eet”
Francis O Rour 'Hut winters wer
anonther thing, with howling blizzards and
snowsiides, We could only go as far as Meison
Point, and there the skiers from La Porte
The men would load up 50-
pound packs, und the Kids hauled supplies on
<leels ancd corruentecd iran sheets,’

When 1 asked bhim how his sinpge horses
could make it theoush the drifis, he answererd,

Wilgnn Lriuns 1 '.'1*:*."-!."[ il

ce Llold m

'|'l.'l'I'.|II| IMeel s

“They wore snowshoes. Metal contraptions a

foot wide, with [elt or rubber bottoms, and
a4 clamp that «erewed down aver the hool.”
"[J-ll.:r |!'|1"_.. |.._1|-,|' Lii '.|.|,'I!'I:'” | .1'-'|-,l'l|.
“Most ded but some diddnt
cotld catch on

SOInE Nevel
but we had one black mgre

that could walk o tightrope wath them.

LEE

[ toid OY'Rourke we were going to jeep
nexl (ay ovel thie same old-11me waikan moad
1 La Porte, He said, with i dismissing wave
of his hamd, “It's a superhighway now.”

If the route’s 35-mile ribbon of rocky Gne
track road was Francis O 'Rourke's 1dea of o
syperhishway, it wasn't mane. It was, how-
| |'i|'||II'|r'.I'|£|:'.' beautiful, Falls ol cold, ¢l
diown Oover moss-covered

[ .:l t]IL' :III-:'.IJIHL' J'.llfk ol

[n one placid pool a lune

wiler cascacled
rocks, eventipalliv i
the Feather River
deer rigsed s dripmng bead W owatch our
I'he constant waterfalls were so -
viting that T stnpped and
The force ol the v waler drove me Lo m
knees, nnd 1 emerged pasping.

Az we climbed higher, we overlooked the
rugeed capvon of the Middie Fork. It = one
of the deeper and more inaccessthle canyvons
m the Sierra Nevada, and many parts of 1

IRESSLET

sieppeid mlo ane

mav never have known the footfall of man
The trees at the bottom of il seemed o 1aree
than spikes of griss, and the river was onld
it SUNEr VEIlTL

When we crassedd over the lbast high rim
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and penctrated the beart of the Lost Sierra

wie wire surrounded by dork groves of pine
nues of manple

imd oak. Headvy scents o wild

viue] Diranterlpoed with delficoats
flowers ¢ut
Lthroug

h the ha! proe smell in the an

Vivthical Loke Led the Wav to Real Gold

s was the mountain bastion the forty
had stormed in search of fabiled Gold
Lake Thouzanids of mine

tHusiaser] with i

o) S
z had beoome dis-
hard work required to get
gold out of the Mother Lode country. All thes
needed 0 INEEEr o rush into the reglon wis
Lhe legend of Gold Lake

In 1849 5 half-st;
dard stapgered out of the n

vEverd man mivmed Stiord-
ounbmns with n
hand{ul of nugeets and o tile about a Ik
Hunks of mald

sloddnrd as 11s

whose shores were hned with

An expedlition, taking rLT(IE

wit whether the tale was tru

ind hundreds of mmers fell in behind
=tevlclard I

il thefm on wH kel - mose chiaste

LT ||'||
L betng

I.'Il."l-|_l| I ITTRNEE

DOPE IS KING.

THIRDANNUAL X

—-0F THE-—

ALTURAS
oNOW_3H0E CLUB

—— TR

LA PORTE PLUMAS COUNTY. CAL
FOUR DAYS RACING

EOniliNs TN O MONEATY. TERMECARY Teimiy-Tiris=n IBEd

for weeks, Lthe story poes. and thevy ni

find the Inke His
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lollowers, enragedd o
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an skt owax was called, ruled the
(leltl squared off [
AOWn=manEnlEin - recing Ao | Z=Fi

"Dope,

MEH when mine

.-'_..|_|...|-..|.' it lisiii]l it ety pIrN i
dope, muany dtbtonlned reportiad speeds Of 8
miles an hour Johnoy Kedsireake (rght)
hirlels the skis on which by rode 10 victorye i
i lebrated 1941 rice adalinst nyenblon:
kiers, includineg Hanmes Schroll, U 5 down
hampiann in 1935

hill angd slalom
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ihteres=t in Lthe lake Hned swaith

durd to hang But he escaped
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I Ltheir auest [or the mvihical Gold Lalke
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few tenncious miners made promising
stirikes along Lost Sierrn crecks. Wher
of that got oul, the deluged
Dy miners, merchanks, and gambilers—sa malid-
rush potpourti of Yankees Irizh
=sepndinavims, Ulhninese, Latin Amen
cans. and Hawnnans

miners who passed thetr skill

P PN

MHINLAINOS WIETE

Enelizh,
SCils,
=some were veleran
alone 1o thelr
compamons In four decade:
JIRL

cirEtv-msiers

INEXPNEnence
they extracted U3 million dollars

[he thriving vold camps the
I"|'|'||'-.

here in the wildeéernesc are nearls

gone. Mpny have wvanished, their stucdiee
butldines moved 1o towns like Lia Porter thi

thers have been completely recaptured by

W hat httle remauned of old bhottles
I-.i" ..II "I| |-.| rll .'.1.

LiTe LoTresl
il chiscardend
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enir hunters
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are marked by bDitle cemeterics with length. They seemedd Lo me impossibily cum
Hitmble wodden gravo boskr ino & Joomied peTsome, Al 1 sa1d as o much, In answer. |
[ brown-board ruins. It 15 as if the houses, showed me photographs of old-time race
untenanted and uncired bor, held on as long with high lced hootls potced for a run down
they could, and then collapsed o ugian lermifvingly sheer slopes (page 3420, “U'm co
themsoelves with a wearye sipgl vine el i il Ml rie il Hies ]
At uminhabiited Calxonvilie, Bill Berry aned nequaled in down-mountmn racing todas
| rummaged through the rempani AR
hoen ald  Binaik I found a pair of delicatels Lowns Lave Cn Only in Memor
RTRgslo & 'I'u:' ELE] I:.I" Ill"I 1 iF 1] i |'=li ! wWHs G “ Lk I L] B CEaImigi
them to Bill for his Western Amerio Gribsonville later, in astonished retrospe
~kisport Museum ol Borenl Bidige There he when | visiteéd with SO-vear-ald Elzabeth
his gathered A formod@abie dispin I long derian itn Urovitle. She told me she had spenl
wrel skis as par! of his personal crusade to her youth in Gibsonwville
revive tl i rt ol long=hoard ki mong “Nou have o imagmne those townis as 1 saw
Il S ire what opened up t] ! he sakd. “The h W irled
{ Slerrn r round ], 1 i I i1 TH I T ree pckiel b gl
[ravEd jumping ship in San Fra civ 1 Hower and pelable mardiens, and éven ol
1 the gold rash it the 1o niner chards The fanmihes with kids had o cow 1o
0 make these “Norway ssales mik and buller, an Al and ples Tor meal
B :I"' Ny st venty |'i|||-'_||-|||-""-::|_- |! Lhe winter L | calle ]

| had wen Bill Bermv's miusetum coldlection of ifder mounlans of snow. ifteen to Bwent




feel deepn. When the storng:
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lenethen our chamness 0 el smoke eseapne,
amdl we due slanting aecess tunneds down to
the attic windows, the snow was thial deen
Inside. we bhurned lamns all day tor fiehl Bu

Winter wWiisi L _|| LTI L [kl I 11i

up=s had =ewing crcles, card

ddancing wy the heddles L8 ks skied - all day
(LR E DU WE |;|.="': I SNOW-S{O8eing '|="f

“he rerarded me with 3 midsehievous smile. *)

wis a racer, vou know, and L raced in shaort
kirts. That really scandalized 'em

v few mile
Menan's beloved Gibsonville hes Lo Porte

the hitih of the Lost Sterra 1o i

down the road Teom Eleabet]

1L least 3,000 peopte Oved fnoand arodnd
IIr:| LLT
Lo Porte tn its big dave was o hvielraull

hoses  toT A T ol A [ |l---'|- el witshedd

sl -Beparine sand inbo Fices and sluee hoxes

Every vear thi pring

rierl L] b

"The His ond Heres Loging Company.

[rom hallssdes

Dyolraulie mmng and carcied the enLre mass

weasle § AT I'|_|| |||..-|' i ||

nto the Sacramento Valley
I his eventoally prompted a federal law in

| B93 which pitnched such rigid

conteols Lhal
i|.|| .il,.:ll |.'._|_|:.I-||rl'|l_
Lhit meant the end of the e davs for the
already dyving La Porte Todm
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Lhe town his dwimniled to a single

CliEeE,. TWir) .l.|l|- % 3l
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hotises, sne] nead rows of calitns oneeE oceu e
miners. »ugrestive ol 4 cathedrol arsie, the

muin street s wide and Hanked on both sides
Py LOWERIRE MNeEs
. Porte s generinl star wined By 1 ruman
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Li eing also the post ofice and gas station
U'ntil it was destroved 1o o fire 5 few vears
120, A sel of gold scales was emploved to mes

cyre oul miners nugsets and goid dusl

exCiange or goodls

[ here peen L many miners lelt these day

-

wre alilecthionately Eoown by inends, >oe png L

Hilbma ahove ARETT it hes o tmdeeg



Truman told me. “The townfolk: are the
steady income. But 1 also cater to loggers,
road crews, and otz of fishermen, hunters,
and campers. Not many of them as colarful
ns the old prospectors.

“They were a curious breed. 1 never hid
the gold bug, but with them it was a fever,
There was that Luxembourger fellow, found
a pocket of gold that brought him FR00. He
speent the nest 35 vears tunneling the moun-
tain where he'd made the strike He never
found unother nugszet, but he kept on saying,
‘I'm just afew feet away from fortune,” When
he died at 44" Truman added devly, “that
fortune was still just a few feet away.”

The Mail Went Through —on Skis

Back at the La Porte Hotel, in the saloon,
I talked with Ihck €Y' Rourke, a cousin of the
Fruncis (Y Rourke I'd met in Quney. A blue-
evid, ruddy Irizhman, Dick had been ane of
the area’s lgst modl carriers on skis,

“1 jriess it wns a hard life.” he said, “though
I didn’t think anything about it then. 1 would
start out from La Porte and make the chimb
to Howland Flat 1 wore the long-hoards and
caprried a canvas mail sack weighing fifty o
sisly pounds on my back Golng uphill, 1
slipped ‘moccasins’ of mattress Licking onlo
my skis for traction. | rubbed charcoal under
my eves, but even then, there were times
when | got nearly snow blind. In heavy
storms I just wouldn't go out, except in ex-
treme emergencics.”

It was in the same saloon that T had first
met Pat (VKean. We fell 1o talking about
Poker Flat and Pat agreed to goide me there.

We jeeped down a dirt road cut through
miles of lovse rock piled <o deep on the hill-
sitles that nothing could grow, the raviges
of last century’s hydraulic mining. While we
bumped wlong, Pat talked of how he had
come to the Lost Sierra. He had been born
in Ireland, and had worked in mines near
Lis Anpeles.

“l had me a pariner,” said Pat, "an Inzh-
English lad, called Whitev. He got the urge to
see the Sterra gold country. When he came

hack, he said, *Ye have gol 1o see it It's the
new country.’ | said 1 would go for two weeks,
andd, by jingo, I found a nusset, und 've been
here ever since.”

He added philogophically, "T've made
encugh to Ive all these vears, sometimes 520
n day in the short season, between snows
That's all & man cun ask for. 1 never had
much patienve with the kind who hate 2 man
because he hod the pood luek and the know-
how to make a million™

Poker Flat today is only a ghost of what it
wits In 18532, when several hundred miners
panned for gold on Canvon Creek and is
tributaries, or tunneled into its sharply rising
slopes. When we jeeped through what was
passable of the long narrow velley, we saw a
dozen houses in varioas stages of ruin, and
a lone miner

The miner, Vern Overby, explained that be
wirked his claim only in the summers He
showed us two magnificent gold nuggets he
had found after o mainstorm uncovered them.
1 should never have felt their water-worn
smoothness growing warm in my palms, be-
cause | was instantly seized with gold fever.

Wiater and Patience Do the Trick

After that I was bard put to tear myself
away [rom clambering over the bhoulder-
strewn creek in starch of nugzets. 1 woulid not
be content until Pat OV Kean showed me how
to pan grivel mixed with water. Dexterousiy
he rocked the pan with crcular motions,
ppang it from side to side to ket the gold-
hearing sand work s way 1o the bottom,
"“The secret & in letting the water do the
work.” said Pat “That and patience " Several
tries with the pan without Onding color, and
| began to understund the disappointment
that had sent all bot a hucky few back out
of the Califormia gold country penniless.

“The Chinee were the ones with true pa-
tience,” Pat told me as we sat on the broken-
down stoap of the house in which be had lived
for so much of his life. “The white men al-
wiivs looked for the rich siuff. They took the
cresum and moved on, Then the Chinee woutld

Night music of the outdoors—covotes vapping and crickets chorusing—plays for Mary
and Forest Sheehan, grandparents of smiling Jerry Weirton, when they sleep on this
sugar-pine bed during summees at their isolated ranch near Scales “In the tree branches,”
savs Mr Sheehan, Ywe can see silhoueltes of ludics in hoopekirts, witches, and goblins
How much some people miss hoddied In their lades!™ The Sheehans' 40-pere = 18
gunrded by p fierce black dog called Tattyveoram “Name's from o girl in Dickens's
Littfe Dorvit " Mr. Sheehan explains. *She was subject to fits of bemper,” he adds dryvly.

Sy
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er, hie explained, s pold-country ver learnedd that T and his famidy had inced
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pets 10 crevices and bedrock rddeges along ol o century oOr o ago

Moo SNostalema for the "Good CHd Davs™

sruda divinge | sdded 4 new dimension
wrospecting technlgues. At the ghost cam Crustv Jim Dugan, with the paunt face and
il =rnle : fi Thali| henrded. lone-hnteed (Ol .:!..||'||'-| hril | B viears, haod bién One ol
sasselli, who scabi dives in deep creeks and  those proneer children. Bill Berry and 1 saf
hydrauhic pits (page 3411 When | saw with him on o worn bench bestde o wooden
|.I!'I O FAERE auUutuimn. e Was HiBE 41 i sl walk in Dlowrmeville | e =RIent wil
cahin aod laving in health foods and firs hazy with autumn, and there was the dr
VUEE SEmnsEt the 1mminenl Snnws PRl O GAYINng ives i the al

ar the past three summers my wife and 1 Iim Dagan's grandiather had been among
hive been hving and gold hunting m Lhe the “Gold Lakers™ who had settled the Lost

ireas he smd, “hygt thas vear, we rée moang L werra. His mother hoad rodsed ten children
trv and miakes ol the wWinte: ".'-.ll WO T Aye in Poker Flal, and b {ather nad been an an
dectricity, bul we'si I Kerasene lanterns lurky miner “who just managed (o get along.”™
il that old cast<tron stove,” Pecipili aked upy o my father, though,

[ asked aboat the three children, ranging i Tim said, wagmng his ¢hn sharply. “He was
R IrOm & Yoears 1 rmanths Hl' Lol ITIE |'n_ o BOTL OF [Fred Fid
vl delivered the vouneest child himsell in & ile in Paker Flav If they wuas Cathohc, he
tepee. “Thev| W ordpehit,” e sand “IT th i Y
rirl SR, we il tdst take core i =Tl |T- :"-|l'| Mol ist, e Envi '.I.:I.'II: A "'-r-l '.l -II'.'-[ I.'J'I;r. |-.'_| :

and he buried a lot of peo

them 4 Catholie Tuneral. I they wias

welves, and If necessarv, go for help.” Pausing i afterthoughl, he added, "It wasn’
When T went back to La Porte in winter, T all that easy to bury the dead in winter. We

-




had to dig through 18 feet of snow and O feet
of dirt.”

| made the mistake of remarking nostal-
pically, “Still and all, those must have been
good times to bve 1in."”

Jim Dugan snorted. “1 hear people on the
TV talking about the good old day=." he said
“Well, in the good old davs, vou couldn't hard-
ly make enough to keep a dog alive. Listen,
mister. Every time you wake up in the morn
ing, vou better shake hands. with voursel
for iving now.”

Jim's temper cooled and his eves lighted
up when Bill Berry asked whether he had
known many of the old-time ski racers

“I knew all of them,” Jim Dugan said, “even
Tommy Todd
know, who made the fastest dme of all—a
GO0-vard ron in 13 séconds, and that from
g standing start.”

it interrupted. “That could have been an
all-time speed record over a short run ™

“1 wouldn't doubt it," Jim Dugan said
“These bovs who race now couldn’'t hold a
candle to the long-board riders. And vouw
know the reason why? Short skis, that's why!"

'J'nrnnlj.' wis thée one. voul

Pegging her point, Lynn Wehh
clashes with Earl Hartman dar-
ing Lia Porte's pomunsl cribbngge
tournament (left), convened in
W hen
send summer visilors scurrving,
the town's 20 residents settle o
for the long haul toward spring

A E3aloon WATILET &NDWS

Like the miners of old, they look
to each other lor fnendship and
eniertammen

Part-time barber, retired miner
Rinaldo Danenn of Downmeville
trvms the hadr of Mrs. Viesibaa
Weaver, proprietress of one of
the town’= moteles Mr. Danen
came Tromm Lealy o im 154 ] 10 seek
his fortune. "Once | helped dig o
tunnel 2,70 feet long,” he recalls.
"We lved like moles, but we
foumsd mothing. [n another mine
I found s 37-ounce nugeet |
called the superintendent, and he
damn near fnmted!”

Un my last trip into the Lost Sierra, in
winter, I saw o revival of the old long-board
Hill Berry had offered his treasured
MuUusetilm
long—handerafted ol

racing
alimiost 13 feet
SPTUOE AN 67T
and tempered in boiling water, and saturated
with pine tar

[HECES, SKIE—S0Mmie

bt

The day of the race dawned dazzlingly
clear, and we went into the backcountry be-
whining snowmohiles
Then the vouthful racers—most of them
short-skl competitors—made the long climb
to the top of the hill.

While we were walting beside the red-
flagped fAnish line for the race to bemn, 1
ttlked with Johnny Redstreake (page 343)
and lerrv Burelle, two of the last long-hoard
racers Their racing daye were over, but thes

viond Sterraville on

had volunteered to wax the long skis with the
concoctions that had been
down from the early ski mn

secret handed

LETS
| asked Johnny about the elassic confron-
tation between long-boards and meow

Era skis

in 1941, when he competed with Hannes
schroll, a former U. 5. ¢
“Hannes was & nice man.” be reminisced

| RELR PR RERD



“baut he couldn’t hide a grm when be saw me getting into
my long-boards. I was set to teach him a lesson, and |
went all the way out My skis were rattling ike rifle shats,
and 1 couldn't see two feet in front of me, because, you
know, | was avernging more than 60 mileés an hour. Bul
| had aimed my balance pole like a gun to the big Hags
pt the end of the runout, and | just sighted along that
and kept to the grooved track.” He chuckled. “Hannes
Schroll was one surprised man He told me alterward,
Mever did 1 believe that skis could 2o 50 tast

here was 2 warning shout from the top of the hill,
and two rocers in the first heat pushed off. When they
hurtled between the red flags, they were an unrecogniz
able blur of speed. In trving to brake down with his
wooden balance pole on the runout, one of them fell
'he long-baards sailed off to the side, but the downed
racer performed cartwheels that seemed to have no end
Finallv, he sat up and grinned dazedly, *Boy, those
things move!” he said

When the races finished, | asked voung Don Lemuos-
thenes, a ski racer from Nevada, what if was hke on the
long-boards. “1%s 4 wedrd feeling,” he said. “You have no
control, no turning, no nothing. You just go with your
skis and hope you come oul in one piece.” He paused in
reflection. “It's not only the long skis,” he said. “It's that
wiax they put on That's something!’

| went to see Jerry Buralle in Sierraville just to ask
him about the round cake of wax he had rubbed onto
the long-boards that dan

He took me into a workshop aromatic with chunks of
earlv-dayv ski wax. “"Making ski
a hundred vears ago in the Sierrn,” he sald. “Those
old-time ski riders had 32 many as twenty different secret
recipes to match anv kind of snow, and they would have
shol anvone who tred to pirnte them.'

When 1 asked to see the recipe he had used that day,

|'l|:|1_" WEHS H |‘1l‘||' Sl

he reluctantly opened a ook with a worn black leather
cover and turned to a page of spidery handwriting

I ||:I;r'i|“i'l:'.'|_' 28 I18UF—No, 20
2 0% Spermacet
O drops 04 af spruce
18 drops oil of cedar
) drops coal ol
10 drops oil of hemiock
[ teaspoon I.'upt'.':'rf.'::'
I1{a 03 ¢4 r.rllg"r'.'rrr
COMNIK 45 MINTUTES

Afterward, we talked about the Lost Sterra—its erum-
bling gold camps, and its heritage of strength and kind
ness, the helping hand of good neighbors in Umes of
trouble. “Nobody has much money up here,” said Jerry,
“hut thev're not afrmid of work, and they can always
find an excuse for o zood time. They know how to enjoy
life. T hate to see it all die, but dving it is. What a great

ias lasted this long™ ﬂ

thing that il
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Ghanoe Ripples New Guinea's
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HE LAST WORK CANOES are strag
gling homeward as afternoon wanes, Near
the river, smoke from the cooking fires

nanes ke i fogm i

e hummid heat, shroud-
mg the thatched roofs of Melawel village. In
the Baws fambaran, the spirit house, o man
naged except for alomcloth pounds a staccato
message on & hollowed-log drum: Visitors
hive come

Liéep in the jungle the distant thuds are
heard by barrelchested Gwovap, a villager,
and hic hunting party, hurrving back with the
carcass of awild pig they hove speared. Pros-
ently, in the twilight, Gwoyap strides ap to
our stilted hut and bids my wife, Barbara
and me welcoms

We are aboul to start dinner, so0 Barbars
nvites iim to join us. Hungrly gulping down
i huge plateiwl of corned Deef, Grwovap rnins
gl FNYviouUs & WVET OUr sto | Of 10041 AT
camping supplies,

“Vupela pal mons faktari long Amerika?”
he asks in pidein Enclish. We both il “ A1
pela nogal natimi,” he continues fercely. We
have nothing, he s saving Why do vou Euro
PEANS nave '|-|L'."|-’_- of monev and tunned food:
and outhoard motors, while we have o little?
Why don't vou show us how to build money

Inctories tho, so we can all be rich?
Luropeans Came Early to the Sepik

['his is our third expedition to New Guingsa
in the past five vears. On the two previous
visils Barbara and [ penetrated remote cor-
NETSs Of |

wrile atout tno

Hs huge sland Lo phatograph and
bes that sull practice head
hunting and cannibalism.® But here, on the

I0-miile-long Senptk River, the white man's
presence has bheen felt for vears Now, inex-
orably, it i1s changing the calorful life-stvles of
these primitive people, and the result, more
often than not, i3 confusion and frustration

Lustraha administers Papua New Guines,
the ecastern hall of the island The wester
hilf—West Inan—is part of Indonesia imap,

pige S57). Adstralian patrol officers impose

SIFrange New Ews over Lhe old unwritien ones

iriders create a demand for monev and

goods, or “cargn.” And missioparies trv
'. *The authicn EHCTINE WEsEETT SPW Lsilines e
[ S hunters itn the March 197 Narmmowar GEOCGRA PHT

more Nan A 2 peheration

remaved rom hesdbhuantinge
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stamp out traditional religious ceremonies,
while urging the people to hide their naked-
ness with ill-fitting Europenn clothes

such asetting hinds this wild tropical land’s
once-savage tribesmen on the eve of inde-
pendence. Austrahia increasingty relinguishes
control 1o .|"-1_:-.I.; wew uinea’s House of
Assembly, which has been workmmg for full
self-government since 11s election 1 1972
Linly |ast spring this emerging natlon ook

over direction of its 23, 000-member civil ser-

vice, of which 18,000 are native-born. Inde
pendence 1s expected within a few vears

Ver our friend Gwovap and untold thou
sands more pathetically long for “money
factories.” They believe that the white man

ohtoins his goods, his wealth, through trickery
and bis own peculizr magc, which involves
his church services and Bible studies. Since
the whites will not share their cargo, the
|-|---:|!|- iry to imislale this ik

[his is the purpose of the Peli Assodiation,
i cargo-cull movement lounded by Matias
Yaliwan, a tall. hyvpnotic-looking onetime
Catholic massion worker (page 3621). For
months New Guinea buzzed with ramors that
he had declared himself God's appointed
leader of the country, By studyving the Bible, he

reputedly had unlocked the secret of “power.™
“Flowers'™ Labor in g House of Power

In our Melawer hut Gwovap tells us thal
tomorrow he and his friends will leave for
Marambanja wvillage, headguarters of the
Peli Association. 1n the ..'I-E._'|::-_::-: hills ahove
the river. Matias s holding a rally to show s
fallowers how to use POWED 10 MARe MONEY

LN We OOITie with vou? | ask

But suspicion clouds Gwovap's eves, and |
immediately realize mv mistake. He thinks
wit will trick him out of petting his cargo. We
must reman behind

We soon hear more about Marambanjia
Teams of girls and young men, called Flowers
and Workers, are busy making money ther
at night in a newly built Power House

Al lasi, unable to restrain our cCariosity, wi
decide 1o risg the people’s hostility and go
fHere olrselves We canoe down Lhe ."|'[|i|-. L0
the patrol post at Paswi There we rent a
icle. An unpaved and

four-wheel-dnive ve
dusty road runs {rom Pegwl into the hills
By the ttme we alight from the veticle and
hegin the trek to Marambanja, my throat is
parched and my nostrils are clogeped with dust

Bul our lear ol 3 hostile reception departs

ol '
ok
r

lNight-lipped with pain, boys in Parambe

village undetgo o erueling Initlation nRlo

manhood. 1o which the “mother's blood
deemed inferior, i= cast out to allow them

i form wirle hlood of their own. After

National Geopraphic, September 1974
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Long-nosed mask from the village of Murik
i5- Delleved-—like many ntual and -evervday
ol fects—1to have a soul aof (s own During
sparit-cull rites, tribesmen don such cere-
momal masks and stnde about the village,
Ingnieming women and children

Spectral gallery of spirlt fuces peers from
the upper (acades of haps tambarans in the
Maprk ares (upper right) and al Angoram
"he wood-and-thatch stroctores differ mark
edly [rom tnbe to tnbe When a dilapidated
haus miist ulttmately be replaced, its sacred

sUppott posts gre scometimes left in the ground
(nbove), In former vears human skalls gar-
nered on headhunting  expeditions  were
burted in each posthole

Chten superdDly carved, original house posts
have fetched thousdnds of dollars on the inter-
natiomnnl art market




“Apinun [after
We are escorted
to Jimmy »imbago, & wiry little man with &
broad grin and twinkiing eves, wearing a fel
hat that =eems molded to his scalp, [immy is
the Peli Aszociation’s secretary.

In hizx Western-stvle office he says. “The
l'|!_|-_i-'|r'||__||.,:|=|_"- |'!':'.' | K ] _-rllgl us Irom Fetiing ::'I'I'-.'l. e,
but vou Americans have shown us. You have
more power than Australia, VOUT
meén go o the moon. Now we make money by
hand. Later we will by a machine, like the
one in Washington. Look what the Americans
SENd usl

e ]"'.I.'7|'.-1'7- sofme books across the table

with the friendly greetings,

noon] moaséal Apinun misiy]

bedause

Seven Steps Lo Power and Power i3 Born of

Belief and Great Voodoo Mam of the Bible

and With God All Things Are Poszible
“MNow, because you come @ long wily Lrom

wie make

Amenca, we will show you how

-‘.,i" 1';-:'# '
s

money,” Jimmy continues, beaming. We fol-
low him down a path to asimulated cemetery,
lmid out in small plots with womd markers.

“The Eden Memoral Gardens,” Jimmy
mmforms us, pausing to roll a cparette from
twist tobaceo and newspaper. “wWhen Matias
| Peli Aszociation members come
nere at night to pray.”

tells us. a

Stopping at one “grave,” Jimmy points {ra-
matically and savs, “Une member found hive
thousand dollars™ in a suilcase there!”

We walk on toward two long thatched-
roafl huts, one the Power House, as it is called,
and the other a dormitory for the Flowers
ant the Workers

“T'he people payv many dollars to learn how
o use the power,” Jimmy hints;, coughing
politely. With a nudes from Barbara, I pull

Australiin currency; ane

EOMLAY Cylimes 356 12 T8

*Papuas New Guinen wse

Messiah of money, Mntias Yaliwan—Ileader of a quasi-religious
cargs cull—tells discipies 1n Mundjihuranil village how, by mim-
ieking the white man's ways, they oo can become rich in maternial
poods, or cargo, Cult members believe that whites win their seem-
ingly infinite wealth not by work but by a form of magic, and thit

such maete, as taught by Matins, can work for anvone




out two packets of coins A Flower and a
ire, and we enter the Power
House. The intertor reminds me of a cowshed,
with a central corridor and stal
side. Each stal] contains 8 rough table with a
couple of ennpmel bowls on it

Waorker materia

& an either

Worker Gives a Lesson in Monevmaking

Uhe Worker positions himself in one of the
stalls, and the Flower stands shvly behind
nim, holding his waist. Solemnly the Worker
coins mnto 4 bowl, then begins
nouring them hack and forth from one bowl
to the other (below

“"Watch!” whispers immy excitedly. “They
are playing the dishes They will make plents

eI pLies mYy

of money!”

We watrh. Vers \iter twenty
minutes the Worker stops, perspiring. We
count the change in the bowl

| |1'3.~.:_' v

“How much did I give vours" | ask Hmmy

“Ten dollars.™

“And how much do vou have now?”

“Ten dollars!” answers Jimmy, He makes
no move to return i

“Then vou've made
clmm. “Off gs!™

Jimmy 15 triumphant, and the Worker
modestly shuffles his feet in the dust

From the money factory, we head west to
the government staton of Maprik On a
steaming-hot Friday night we are slaking our
thirsts with chilled beer at the bar of the
Mapnk Hotel. This 1s the watering hole for
the lean young Australian patrol officers, who
gather here each weekend as a respite from
their lonely lives in the bush.

“Big initiation coming up at
llahita,” an officer calls over to us. *Probably
the last such sing-sing there anvone will get

ten dollars! [ ex-

CETLETNOT

=

“*Playving the dishes,” cargo cultists in Marambania “make money”

hy pounng coins Dack and forth Detween bowls Llccasionally
money I “found™ nearby, reinforcing members e
Governmeni officials trv o
members often aban
SITIVINES AlEr Cargo

A stasn ol
el in the efficacy of their efforts
discourase such achwvities, singee cult

don normal occupations in thelr mysti

S0



to photograph. Tell Don Tuzin 1 sent vou.”

Cn Saturday morning we drve to the vl
lage of Ilahtta alomg an mcredibly rough
track, praying that it won't rain. Otherwise
wie might never get our vehicle out. Don Tuzin,
a tall, intense-looking American anthropolo-
rist, meets us at the end of the trail. He has
been living here almost two vears. Don leads
s to the hays tambaran, aroynd which the
activity 1s centered

The ceréemoniil bouse |2 as breathtaking as
anveathedral: o graceful trimngular spire soar-
ing above the coconut palms, with a facade
of paanted bark panels (below, right). "Come
and take a look inside,” invites Lon

We duck throueh a low opening and stand
in the womblike internior. As my eves adjust
to the darkness, I gasp. Aboot a hundred
painted, [arger-than-itle wood
ranged shoulder-to-shoulder along the walls
ipage 3700, garing mutely at another huge
gallery of painted bark strips

Ngtres are

| Aeure it hae taken around ten
thousand man-doys to prepare all this, so
vou can understand why the meén don't repeat
the ceremony often. In fact, they say they
-".'1|‘|'r .,1_1'-]lr.'|'| LD |'|ll i AFiin .[hllrl‘.l'l.'t‘ ||II--1I Lib(i
much money already on their cash crops of
dry rice nnd coflee

“This hays tambaran hps been built for
the spirits to lve o, At might the men play
sprred bamboo flutes to make the women and
children think thev're hearing the spirits’
volres. And those who are being initiated into
the tambaran cult tomorrow believe they are
going to meet the spimts.”

Farlv next mornine men from neighboring
villages carry in valuable carved shells, slung
nn poles. That creates considerable excite-
ment; evervone gathers o admire the shells
before they are taken into the haas tnmbaran
The haus itselfl 15 gunrded by human “spirit
figures,” impassive fs sphinxes and magnif-
cently attired with headdresses, leaves, and

Dan savs, ™

shell ornaments

In the sweltering midday heat, several men
body masks have begn roaming
nround the village frightening the womén

in long

Keeping o respectiul distance, women
pnd children of [lahits guther around a haus
tombaran as their menfolk prepare for ind
tiation tmto the traditional spirdt cult. Color

ful modern dress reflects outside infloemce

L1il

and children. Now they come bounding into
the cleanng befare the spirit house: A chatter
ine stream of women follows thermn, balancing
potz of food and net bags bulging with cooked
vams and sleeping babies. Women have been
harred from thic area for maonths; at last
thev can crush excitedly around the arena to
watch the action

*Male chagvinistz!™ scoffs Barbara, “The
only reazon the women are allowed here now
15 because the men peed them to show off to"

“Look out!™ I crv, as the crowd of women
sutldenly scatters

The initiates, scores of them, are charping
toward the haus tambaran. which 15 guarded
by the imtiators. A furious mock battle ¢n-
sues, and the attackers are repeatedly driven
off with ferocious howls and jabbing spenrs
[pages J68-T)

Finallv the initintes are ordered to crawl
into the havs tambaran Several women begin

L
- i |

- P TR ‘:-l.-rl':_r'




sabbing, and Barbara hurries over to comfor
a small boy who i= screaming hvsterically
“He thinks his
the spints inside,” she reports back
""l.'l.ll'lili cloes 20 0n hE ||| o
“The initiates are doused with ashes and

winter intended o turm

| gquestion Lan

foul-smelling mp
them Into men old enougn o Keep their cult's
secrets. Then theyv're shown the =acred ob
ects, Afterward they'll creep out the back
entrance, 0 the women can't spol them, and

run down to the over o wash."”
Eerie Tones Mouwm a Chiild's Death

Ceremonies over, we return to the Sepik
and flv to Ymbunti. | am

Tascinated by the river, colling ke p eigant

the piatrol post of

Hrown erpent  ACToss the swamo-iringed

plains. At Amboanti our
NiErparuy meets us Immer

Inend and eude

ately we transier

DUF CAmMPINE gear and supplbes into his cano

g motor upsiream o G village of Yambon

INE on. Nogary smil

my tipe recorder, and savs, “Be reads

It i D=t TTMIGmiEnL wWiin 1IN startied

wake by B haunting noise that curdles m
hlood. I

laae. Harbara mullers in

COrEEes 1o -II LA pieE |':||| i thie vil

wer sleep and rolls
over on her air mattress, But 1 am intrio ed: |
URZ1Ip My mosguito net, setting o an excited
whine from the wailting insects. Lighting the
kerosene lamp, I grab my tape recorder and
cameras and stumble down the path towarid
Lie SCHIYCE G

AT it ] g

1S 5 :!.'||'||: i

[ |

ymenow knows | gm coming, {01
fpure appears al my side and
haus tambuaran. 1 seem to
mto Dante's Inferno. The place i
full of smoke, o drive off the mosguitoes

and bv the flickerine firelictt | can see two

FUICS IMe inLo L

|u_ A EITE
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Style makes the man as elders in the spirit
cult don makeup for the long-awaited initin-
tion ritual So infreqguent are these ceremao
nies Lhat many middle-aged men observed
by the author had their first—and perhans
last——chiance 1o participate

Flotsam of the white man's world mungies
with traditional elements in costumes andd
decoration. A paece of red plastic iabove|
nts nicely into a headdress adorned with
cowrle thells, red and vellow earth hues
complete the color scheme Viewing the it
unld through sunglasses, o villger (left) decks
nis Australian hat with bright blooms and
cassowary fedathers A trade-goods mirror
right) prompts a bit of primping by a man
WEEATINE &N ornamential Samibou =r"|-._|_||,-'r_1_-

JhHb National Geographic, September 1973






Mook melee during inltiation rite
A shell pendant pyrales







Dhspensing terror, masked tnibesmen garbed
i costumes of shredoed sngo fronds and collirs
of fruit (right) puard secret rites in the haus
tambaran. These “spirits” often break into
SWaving dances, sendhing guivers through the

watching crowd of swomen and children

Carvings bigger than life line a wall jabove)
it the haus tambaran. Each represents g cull
spirit, winch lives inside i£ Meeting these spirts

and vrewing the sacred futes and droms mark

the high point of initiation rites

Ducking into the unknown, initiates enter
the haovs tambaran throurh a crawlway at
the bpse of the soarme facade, Grave warn-
imeEs of what right betall them if they reviea

iny secrels keep ench inon state of anxiely
After the rite, the men—rinning sheepishly
—{east on pots of food lett by thelr women

who intended thém for the spirite

it .||.|I||'. { 5 pmid Ll |'.'rI|iI .i'l.ll.r'-'l' |'.'.'.|I.'r'.I B _|I







swayving demoniac himres blowing into long
bamboo tubes. At last I understand Thev are
plaving the sacred futes

| sit down, enthralled. No wonder women
and children think these are the volces of the
spirits, It's like sitting in an empty church in
darkness while an invismble presence playvs
Bach on the organ. It stirs me, this incredibly
spiritual experience

“We are plaving because a small grl died
severial moons ago,” whispers Negary., “But
vou must mever tilk about what vou see to-
night

IlI!lll.J LHIT LUSE %Wulll t::l.'i.ll.' [I"l-||F||.|.'I!. |||.]|:
vou must take the muosic back to America. No
oneé n MNew Guinesa must hear it, or we wili
et stok!”

It suddenly occurs to me that the rehgon
IFE A |:I||‘|J:'. -:I.]I'-E el ':|.|U!. -l.hln'
body mayv die eventually under the mpact ol
our Western wavs The music of the soul will
remalin-alive and vibrant, whatever happens

Next morning, MSegary slips furtively into
our hut with his wizened aold uncle, Ndijam,
and fastens the door

“MNdjam wants to listen to the

of thewe |11‘l|i,l-]'|.'

" he breaks

i

off 1o make sure no one can hear us, " .. 1o
the bamboos!'

Wearing a patr of my large earphones and
looking like a wrinkled pnome, Ndjam hstens
intently to the recorded flutes, his head nod-
ding in apparent satisfaction. Presently he
turns and mutters to Nggaru

‘Nldjam asks if vou like to make tape re-
cordings of the garamul drums tomight,”
Mwirrnru transiates. O course we oo,

There are seven &lit drums of varving sizes
in the haus tambaran. As Barbara and I set
up the recording equipment, Ndjam pives
final instructions to the seven men who will
play them. AL last bhe 15 ready, and there 158
hush. He chops the air with his hands, and
the silence is split by the rapid beat of four-
teen pounding drumsticks

MNdjam, normally a taciturn old man, i3
transformed into & bolt of energy. His nrms
gesticulate wildly, his crinkly hair 15 thrown
intlo adark blur, and when someone misses &
beatl, he scowls and shakes his head and paces
menacingly toware the offender

Eventually he cuts the air ¢nsply once




mare with his arms, and the final roll of
thunder softens Lo a heartbeat, then abruptly
ceases. Ndjam's body falls: limp, beads of
swiedat tremble on his brow, and his tinv rib
CHET I"--I'.'-I.'l.'l';u -._'III'I"|"|||'_-'J'|,'|-_'-_'-'

“T feel as though we're at o concert at the
Philharmonic Hall with Leonnrd Bernstein!™
exclaims Barbara The powerful performance
leaves me too moved to reply.

Art Inspired by the Spirnt World

We were introduced to Ndjam and Nggaru
by Douglas Newton, Curator of the Museum
al Primitive Art in New York. Douglas has
made several visits to the Sepik River region
to study and write about its.art and mythol
oEy. As with its soulful music, this inspiration
springs from the people’s deep belief in the
sl world

surprisingly, althougsh Western deaders
and collectors have been scounng the villages
for hall a century, several great masks and
hpures still remain. We dizcuss this one hu-
madl evening with Wayne Heathoote, cooling
ourselves with ice-cold drafis of beer aboard

Leader of a nation-to-be, Michoel
=omare guided the diverse tribes of
his country toward mutual tolerance
seif-government, And ndependence

Behind Papuan New Guinea's Chief . -, I".
Minister hangs the nutional emblem, n ' E .
Bird of paradise perched atop & unidn -
drum and ceremonlal speas : -

"

Lesson in democracy: A woman of
the ek Biver villape of Avatip poinis
t the candidmste of her choice eft) o
1 ballat for delegates to the national
House of Assembly Austraolian and
local midministrative officers pssist

the transiton to self FOYErnment

For the loture, a common lanzuage
A voune member of the © HUntary =t
vice Chierdens—a British version of
the U. 5 Peace | prps—Linda Kogers
leaches ot o Catholie mizgion «chonol
in Kapaimari Here students learn
mnglish, the aofhcal tongae of Fapun
New Guinea. In a land whase people
speak more than 700 lanruaaees, pidain
I- ||-I|i' ' el STV O S A Il-'li._ll.l I FELINiCiE

for decade

Change Ripplea New CGuinea's Nepik River 373



Ceorisly relic of headhunting diss, 4 man's
skull
hizh-
it rowrie shells, and tufts of homan hair

traphy of  some long-forgiitlen o

stares with startled shell eves. Clav,

create o semblance of the onginn {eature

=uch heads were popoilar
gntif  thi artminiziration

dier Waorld War 11

SV EOIES 1
||'1.|I1r" 'I|:|.-|
{ byt

sddr paed expart

the houseboat he operates out of Ambunti
Now dabout 30, Wavne came to New Guines
(rom Aastralia as an  18-vear-old  patrol
afficer, quit to open up o trade store and deal
in crocodile skins, gnd today has cornered a
large slice nf the lucrative tourist business

“These ancient carvings are tremendoush
important, especially to the older peaple,” he
welieve that if thin
sell them, they n=k sickness pnd death. So
the entire clan has n stake in them. But the
vounger peaple bebieve this less and less They
waintl outhoard motors instead
havent a hope of buving on dollar-a-doy

sivs. “The older people

whiclh thes

wares. 5o they negree to sell anold fHece, for &
thousand dollars or more

“However, the government s now lrying
to prevent any material that 15 needed for
Papua New Guinea's principial museam, in
Part Moreshy, lrom being sold abroad. Pro-
lecting the cultural heritnge, thev say.”

wuidl Search for g Lost Carving

several mights later wie make camp down-
dream gt Korogo village Curtains of water
are sweeping over the huls th oA
cloudburst. Flashes of lightning illuminate
e river with dazzling brilliance. Amid thun
fder, we hear i knock a4l the door

Four men stand shivering outside, their
skins shining

trapical

¥
L

n the cold deluge. “Sor Irn,
masfa!” one apologiges a= we invite them in
“ st from America
DUy carving belong mipelo Sow pkinmi @ol

-1|'L‘ .1'|'|i||1'|.-: ]ILil' '|._"'i‘.|' '|'l.'1'-.' ||.-i-'|a: e Hl_' |'|||||'|'~ 1|_||

a1 werk one mists

a bag contaning $250, which they wish to
return for their carving. In their minds, there
15 no obther Wy (o save the sick child.

Chur hearts bleed for them Thev have
paddled severnl miles through the storm
thinking Barbara poght be the person who
bought the piece We trv o reassure them
that the child might recover if they take him
to & medival post. But we know we haven't
convinced them: With distraught (aces thes
turn back into the storm, and begin the
weikrving padedle home

A few weeks lnter we pass througeh their
village, and 1 ask what happened to the child

The village councillor points to a small
boy splashing bappily m the water. “We

sgimihicerd some pigs. and he recovered.”
he explaines
The vartows misswon stations klong the

Sepik River, Catholi¢c and Protestant alike,
are plpying a large role tn chanomg the old

Nuciomtid Geographie, September W73



witys and beliefs, They established a network
of village schoals long before the administra-
tian dicl, and through their numerous church-
= thev preach the power of Christianity
over paganism

“But seon after | came here, | realized my
role was not to convert and baptize as many
people as 1 could. For this reason | am eriti-
cizeidl by many of my older colleagues.™ The
speaker 13 a young Dutch priest named Al-
phonse: Ruijter; who lives at Angoram, an
administrative center some 80 miles from
the mouth of the Sepik. With his shoulder-
length, reddish hair, unconventional ap-
promch, and easvgoing manner, he is one of
the most controversinl figures on the Sepik.

“I think 1t's ndiculoos in this day and age
lo preach sin, Satan, and hell 1o these people,”
he continues, flashing an trreverent grin “'In
fact, when vou come to think of it, we're al-
most as superstitious as they are

“One of the main barriérs to unity and
progress here stems from g man’s duties to
his kin. For example, a man who seéts up a
stare 0 his village soon goes broke—his
relatives remind him of his tribal obligations
to share goods, and strip the shelves bare.

“Another difficulty s the educational sys-
tem. In my opinton, these kids don’t need to
know algebra and geometry; they need to
know how to fix an outboard motor.”™

'mest Hopes to Aid Teen-agers

Pouring tea m his antidy living room, the
priesl, telis us about o project that he hopes
will start o break down these barners

“T'm rasing funds to sét up a vocational
sohool and a community center & couple of
miles north of Angoram, Good grasstand, no
swamps. The administration has bought it
(or us. We're going to attract teen-agers from
different villages: teach them modern methods
of farming, fishing, and carpentry, and en-
courage them to go out in groups and develop
the lund for themselves. Under this sort
of cooperation. village enmities shouald dis-
appenr. And then, of course, the older people
will want to come and live with their
chitdran. .. "

We stroll across Angoram’s airstrip to visit
John Benson. Formerly a teacher with the
Catholic mission, he now <ells new carvings
in the Angoram council house, which be rents
from the local native council. By encouraging
talented young men o carve, and by sharing
the profits with them, he is one of the very

Change Ripples New Guinea's Sepik River

few traders genuinely working with the
natives rather than exploiting them.

“Angoram lpoks peaceful enough on the
surface, doesn't 7" he =avs soflly, gesturing
with his arm at the scene. His rotund fiure
1= ensconced in the shade of his veranda Be-
low us a row of native huts and stores lines
the nver’s edege. A parklike slope leads up
past the stalls of the native market to the
Anporam Hotel, and the cluster of European-
stvle howses around the airstrip.

“Here we are, a small white community of
traders, government officials, and mission-
aries. You'd think we'd all get along famously.
But it's a mimature Pevion Place! All sorts
of hatreds and beated passions boiling under-
neath. It's the perfect place for the local
people to get o really pood look at ys!™

Warfore Yields to Commerce

In their own villages, Sepik people are
congenial, the men scrupuloushy democratic
Dunng debates any man may stod and air
his views, no matter how unpopular A man
rises to leadership by wisdom and power of
speech. Elders are revered as shitesmen.

Not long ago, in the days when warfare
wis common, one could become chaef through
prowess as o warrior. Men spent much of
their time in fighting, prepuring for hghts,
and participating in the endless cvele of cere-
monies. Now that warfare has been stopped
and the ceremonies die oul, they are search-
ing for new roles

Cror guide Nggara 1= turning into an astute
businessman and politician. At mectings of
village councillors in Ambunti, he bolsters his
reputation for aring his views hluntly. e
mikes some money growing coffee, and he
hires oul a couple of wheezing outhoared
motor canoes to ooccasional tounsts: He tells
us that he wants o buy a freezer, to export
fich from the Sepik to protein-poor nativesin
the Highlands,

On the other hand, Yambunamb and his
two sons. who are neighbors of Negeari, are
turning their carving talents into making
crocodile-shaped tables for sale to tournsts
And Taga'pui, once a good friend of Npeary,
is pinning hiz hopes on instant wealth by
attending Matins Yaliwan's cargo-cult meet-
ings. Sincé Npzuru is Aghting to prevent the
cult’s influence from spreading in the village,
the two have become hitter foes

Niljam, Negaru's warmhearted, helpful old
uncle, is inclined to brood on the pasi. He
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4l fish tram=s between a row of bamboo Viavhbe we Europeans hive gol on
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habv, splashine the silty water over the infand she tos=és her hai Well, it's ob |
Bevond her les the Droad sweep al th kKeeps things going in fhey society,.” she retort

ek, Trrneen Dy Che LAt lelicate tracery of 1 e men wouldn 't know what io oo witbhon

pit-pit grass. In the distance nses the faint the women Perhaps that's why they
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attractive dress from <ome materinl we have
bought in Ambunti. I talk to Nggara about
the futore “*Whnt will happen 11 the Aus
tralians should leave#®

His answer & mixed. “Self-governmient is
eood for us,” he replies thoughtfully, " Michae
Somare, our Chiel Minister, savs on the radio
that he wanis the Earopeans to share thed
= not rght that the
white people make so much money, We work

businesses with us

hard, and we eet paid g dollar tor one day, 1
we complain, we get fired

"There i o rich minttg company uf ot the
Voril River. They have hehcopters and Do
and plenty of money. They camp on our peo
nle's land. They cut down trees and dig holes

1 1 | — ] i R ia
n the eround and spoil the hunting, Thes

bring in workers [rom the const, because this
sav. our men will go home when they
tired. And what do our people getf Nothing!
His eves flazh with bitterness

“The white _"L"=|-|| o pot yuncerstand us
Hut thev have bullt cchools and roads and
medical posts for o= We need more. | am
afraid that if the Australians leave, Sggaru
conciuded, "evervihing will fall down, nnd

gur people may start hghting agmn
Wathing [or the Clouds to YVanish

| mm thimking of such Lhings n few davs

gler ol Kopar villaoe, which stands [ike

anelyv sentinel beside the seqa at the Bluster

mouth of the Seplk. Hoaryv-headed Anjom, al
e &0 Lhe oldest man i kopar, gazes oul Lo
sen with us. He clessrs his throat He has a
iory 1o Lell
“Long oo, our orgEnal ancesior-motner
pave birth to a <on. She hid the child in a
coconut shell, along with colorfed paints from
the carth, and put him on an igland that was
Aoating oul O s¢a
Later, Akambep the Sun hatched out ol
the coconul shell, and the sea carmed him to
the land of the white men There he Ltught
them all the magic they now know, how Lo
muke outboard motars, how to he tich
[hen Akambep the Sun climbed up mto

thie sky, wnd painted his ravs with the colors

hs mother had left him He wanted h
brothers anr ssters in hopar Lo sée him, 5o he
could teach them the mamc also

‘But Lthe clouds hid him from us, =0 we
niever found out Only the white man Knows."
Amjom shakes his old head sacly

“HBe patient Barbara tells him softl
Look! Those clouds will soon go away [']

"Muxie of the soul —ihuo e kari

lesrribies the ghostly pipings of o sacred
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Stand for
the
Bighorn

ARTICLE AND PHOTUMGEAPHS BY
JAMES K. MORGAN

HLUNG ON wath mv left hanidl anid

teanerd 1ar outl from the skid af the
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om Lthe rotors 4s 1he ground ape
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laser. I breatherl Nozo!
| Ived headlons fTrom 1 e N
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the highorn would be when 1 artived
I'-"ull' ! 'll:i"*'! Wi o EwW l"i|!|l;.' I, Wwenl
down in a tangle of fiving legs, and tum
Rlenl tnto & Kickine, end-over-end roll
down the steep hillside

Clineing to the strugehng 150-poun
animal, 1 gave pilot Ron Shane th
“alls-well” signal. He grimned. We hacl

proved it possithile o capture o wild

Wilderness monarchs <till roeom
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Realm of the Rocky Mountain highom once
stretched from British Columbia to, New Mexzo
rightl, and the sheep prazed by the hundreds of
thousands. Now, dimintshed by hunters, diseiee,
and competition from domestic foragers, they
survive in only o few pochets of wiltlerness

No one knows how many exisl today, but lewe
siehtines gre reported each vear, as remnant bands
Follow their traditional migranon roules efween
the hiehlimd ranges of stmmer ahd wimlier ™= shel:
vt Towt hille. Author lames B Morean studid
the snimals’ decline m the Salmon River anea
Lnhove)

Shauld this alarming trond continue, Ldisho's
onlv reminders of its once proud herds may be
Indian petroglyvehs (below), rock carving prob
ably (ashioned by tribes that depended on the
shipen Tor meal, cleathing, and tools

3nd
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ROCKY MOUNTAIN |
BIGHORN SHEEP

(Ovis canadenifs canadensis)  ~ e ; L
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Rocky Mountiain bighorn sheep by diving on
it from o helicopter

The mechanical bird swooped] away, head-
ing {or base camp to pick up my assistunts
and the telemetry gear | would need to instru-
ment the bighorn While waiting for it to
return. | held the ewe firmly, calming ber, and
reflected on the century-old series of historical
events that had brought us together on this
windswepl Idaho mountain

There nre e greater thrests to Chrey cana-
derits conadensis than plummeng ol
avists. Vietim of an ever=shrinking habitat,
the Rocky Mountain bighorn sheep-—like
the four other American bighorn rades—is i
danger of becoming extingt

The story begins—and perhaps ends—with
rrass: vast shrub-sprinkled grasslands thal
once carpeted multitudes of high mountatn
villevs gnd slopes of the Rockies

Before the white mun came to the West, a
diversified animal community inhabited those

Nittional CGeograplie, Seprember 1973




oo close for a lone

rams famed by a fellow Inolozist fo

hrhorms

Burrowing animals
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rooted and asoernfecd the =oil FEagles, weasels
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v the Heol-footed

pursueid the burrowers
cottontn s

Flocks of mule swe grouse aeted out thedr
aves on fraditional spring mating
as nncient g3 the

rilual thapl
rrin) nits prasslindz them
splves, senttered bamds of sharp-tailed erogse
danced amadd herds of bison thnt followed the

New green erasses upward o the S ArEIME

ard mule deer roamed the

vallevs to feed upon shirubs shd polden sun

Fronehorn. elk

cured grasses durmnye the cold harsh winters

Livestock Havaeged Pristine Meadows

muning brought the AOrst

whilte men o the western mountains. But the

Irapping. and

rrnss brought the permanent residents. Hug
hirrks of domestie cattle were tratled LEf) the
Missourt Kiver in segarch of the tantalizing
Legends were created and

made as entrepreneurs and their

goldden pastures

lortiunes

Faevd Keand For phi i rdlarn

ens! Biologist-authn

i 1-| 1| a1l !'__'i-_

esenrch purposes. Climasing o fve-vedr study of

Yiorean meels hree

Margan concentrates now on photoeranhy

r
|l.|-'.l|||r. Flapiid Bevid I|||I

wesiern ranpelands
Mountains of Montano to thi
plpine mendows of Colorado

Al first the

with no knowledoe of

from the Judit
arass secmed] [oreves L rmeec)
niant physicdoey, ranch-
ers bebeved that griass alwass rewrvenalesd
prazinge. and any nob ealion by

wksli il ['..-.l Lhi

Esedl [ollowing
livestock was OVET 2T el
orpsses raplidly besan o disappesr. Competd
tion beiween cattle ranchers. and sheepmen
thitenstlecl, sl By the early 1 s gredit herrds
i hvestoek sent dust pluming into the sky as
they moved ncross the nearly denuded land

he mpact of Dvestoek wits catastraphi

to mountian grasslnnds unable to cooe with

the hordes of cattle i sheep. The

arstoctils of the mountains, woer

v oddesteover], allowing the hardy native
sapebrush o sprend relentlessly, Unprotected
sodl washed swav to clog the fAavers below
tiking ‘with 1t the nutrients of nees i the

|l~|.‘:-:'1|'.-.= ol tomorrow




|:'|;||j';| Ihl_' foathills alf Utah’s Wasatch
Range to the remote vidlevs of central Idaho,
the diversity and stability, and much ol the
productivity, of the grasslands had been
tricled for monotonous sagebrush expanses

V'he hison were gone amd the number of
sharp-tailed grouse had beén dronstically re

duced Cousars, covotes, bears, and bobconts
were shot, poisoned, and trapped, lorgely be
canse of their i'!'r"-':lr'l'||'|| threat o iviestoek
Elk were hunted to extinction in the vialleys
leavinge only o few wary mountan bands.
Peonehorn aml sage grouse were confined
to unwnnted comers. Proome dosgs and hawks
wire ruthlessly destroved, Grigeiies vani=hed
from all but o tew inaccessible spots

Rocky Mountain bizghormns, bedause of thelr
dependence on the grosclands as o food
source and their Hmited ability to adapt to
new |_'|j||]|1.'|j|-:-|'-_-- i||_'-r !'l_'.']|'1l L ravases of

overgrazing Agves ol togetherness had shaped
them o almost todal reliance on griws. The
long dependence had cost them Hhe abiity to
switch to pew foods ar Lo colomize noew eas
[hov suffered massive losses i the late 19h
and enrdy 200h centutles

Varket hunting and diseises imtroduced
iy dlomicstic livestook took their toll, hut the
leteriration of the orasslands, | leel, wis
the mojor faclor in reducing the highorns L

scaltered remmant perd
Apency Formed to Contral Land Use

e Bureau of Liamd Manapement, the
arency today charged with the responsibilit
of administering publie lands in 11 Wester
states. nhented o omonumental  probiEem
when it wos formed in 1346, Fertile bottom

ks hadd been homesteaded and heher Lree-
Clothed mountaans =0 asicle ws national
foreste, lenving the bureau in charee of the
intermedinte [oothill lands. All that acreag
Had Sdrendy Deen overgrazed, and S0 percenl

had been taken over by sagebrosh; shrubs,
and weeds And the burean had 50 range ail-
mimistriators (o supervise 180 million acres’

Faced with the need to restore and improve
these pubhie lands, the fledghing agency de
virloped seeding and shrub-elimination pro
rrams Lo correct Ioraging damagie, but i nol
||||'l|'.l.'.I|'!'- recluce srazing. Recovery has heen
oradunl. and even woday about 30 percent of
!i||_ i.||:.|:| r;|_|||_'|_'|_|_'|||_ FermruLns Ti [ condi-
Lipn and suffers from critical erosion. Most 1s
sOWIY 1mproving, bul Bl jeas 5 percent of
the land 15 1n a declining trend

e
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Close -:'i_l-|1|.|:;|i|r|E1ilk*|. when ot in ot rams travel m Fachelor bands doring

most of the vear and nuzele or rul

miare ominant

rean e
il

watching: for - a moment, suddenly
that she was [ree, jumped (o ner leet
hounded off down the mountainsicde
The use of modern lechnguies and equip
emetry and mircraft, greatls

ij|| reasps I'II|-_' amiougant ol -I.I1.I Lhat cun D col

ment, such pe L

lected in n given period. But the means to rénl
understanding of wild nmimals 15 spending
time with them

Bighoms Seck Fire-blackene

Arens

I trekked the winter ranges dadly, trvang G
it occiurred. Bichorn loci
tons, behavior, food habits, and interactions

b w part of all
with other animals were all recorded tnoms
belil
three hase vamps with provistons and trav

notes, During the cummer | stocked
cled from camp (o camp, searching lor the
widlely dispersed highorns or Iollowing them
as they moved from one glaciated basin to
another, The mountains caught me un mn ther
dusky blue splendor, and | enjoved every mo
ment spent there

of the secomd] vesr's study cer-
tmn potterns ol ighorn e were becoming
apparent, The sheep were summenng in the
lelaho  Proimitive Area al wbout 90000 Feet,

| [ . F
spencing mosl ol Ehear Lo b Lhie viciianty ol

Hv the e

high mountan lakes, associated meadows,

and burned-off greas. Burns wiere preferredd

5LH|

glher rams, especially those |preer ganid

Males take no parl in rearing and protecting. the voung

lor feeding
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bernuse fire had removed the

atinn of Lender new erisses, herhs, aned sedees

From the bighorn sheep's viewpoint, fire 14
a constroctive force: to same exten?, Lhe herds
depend on hire for survival If some areas
aren't penocdically barned, the grassland will
dwindle and the bighorn hahitat will shrink
Alsn, on winter ranges fire apparently kills a
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Mouantain and wintered 26 airline males pway,
near Chalhs. The trek was made twice a vear
over muegerd mountains and deep valleys,
along routes followed by bighoms for cen-
turies Dr. Valerius Geist first provided evi-
dence that voung highorns learn traditional
migration routes by following their eldecs; In
some cases a bighorn will learn more than
one route as it hooks up with different bands
during itz vounger vears, before group at-
tachments become fixed

Migrations show a strong tendency to fol-
low ridgelines, and the bighorns often travel
single file when moving from one place to an-
other. T discovered that if 1 sat and watched
the trail along the crest of ane ndge, a group
of bighorns would fle by every dav or so
during the month of October. They seem
more comfortable when in sight of rocky
escape routes

The migration tradition, pased on from
peneration to generation for centuries, bene-
fits both bighorns gnd their limited wintor
ranees. Bighorns become highly susceptible
to disease and parasite infestations when
crowded together. They disperse as the vul-
niérible new grass shoots appear in the spring,
and pare gone during the critical early grow-
ing senson of the prasses. They return in the
fall to graze the leaves of already dormant
grasses that are hittle harmed by grazing.

In a sense, the pattern of highorn migra.
tivn i« more important than the bighorn
itself. If o particular herd becomes extinet,
ane might think that a nocleus herd could be
trapped elsewhere and transplanted to re-
“ock the vacant range But the migration
tradition, once it has been lost with the
original - herd, mayv easily be lost {orever,
crippling the future of bighorns on that
particular range.

Youngsters Hely on Old-timers

Young highomes will follow only adults,
[rom whom they learn the woyv of migration.
Thus animals transported (o unpopulated
regions can neither learn nor teach migration
routes until—uand unless—they develop their
own. Instead, the neweomers often confine
themselves to small areas and suffer losses
from overcrowding and overgrazing 1L is
critically ‘important, theérefore, to preserve
the few surviving migratory berds

Bighorns undergn hormone changes, per-
haps trigeered by the brst cold of fall, that
bring on the breeding urge as they start down

Last Stond for the Bighorn

from the summer rangesin Cctober. The rams
remuin segregated from ewes throughout the
summer and into October. During that month
there is intensified social interaction among
the rams as thev reinforce the dominance
hierarchy, or peck order., and younpg rams
seek to move up the social lndder by challeng-
INE i SUPETIOr.

There is Aghting and scuffling during this
time. The sneak attack, in which the oppanent
is charged from the side or behind when he
least expects it is-a common occurrence. 1
have pever examined a ram skeleton that
didn’t show at least one old riby {racture or
crack from such encounters,

Great, elaborately stvlized head-butting
fights dre also common during October. These
battles determine the dominant ram, who
usually will have greater opportunity to breed
than will the subordinates.

Crack of Heads Signals Mountain Duel

Two rams that haven't settled the peck-
order question may feed 1o within hzhting
distance of each other, apparently unaware of
the other's presence. As if by sipnal, they will
suddenly square off, rear high on theéir hind
lege, run at each other, and butt heads with a
réspunding crock (pages 386-89)

Force from the impact ripples back throush
their bodies and jerks their hind legs off
the ground The rams bounce back and stand
still for a few seconds, dazed by the crash. |
have seen collisions that left both rams stand-
ing with tongues hanging out of their mouths
and their eves rolled up into their sockets.

The two contestants often go back to feed-
ing, seeming 1o ignore each other but in fact
maneuvering for the hest position for the next
attack, Some are adept at getting uphill from
their apponent: necdless to say, o downball
charge 15 most effective

Rocky Mountain bighorn rams have a
double-layvered  skull, interconnected with
hane, that allows them to absorb the tre-
mendous impact of head botting withoot
injury 1o the head or brain. The fighting often
results in other damage, however. 1 have seen
pleces of horn fiy high in the ait as two rams
collide. Not too many rams” harns ever reach
the fuli-curl mark. The humped, or “roman,”
nose <o common on bighorn rams 15 battered
inta Lhatl shape durning iighting, and rams are
often seen with bleeding noses

1 have stood near bighorns when the fight-
ing ritual occurred, but have never been

191




Homed protectress watches over her
weekald vounester (ghove), bom in lab
May, six months alter manng Able to walk
plmost at once, newborn lambs-——usually
anlv ane per ewe—soon follaw therr mothers
b i CTAZEY MUFEEr imeghti, where they wall
be safe from predators. Here they learn to
mbhle tender {olipee, and the Leht ewe
iamb bond gradually gives way o e secur
ity of the groun. Al times, & ewe apparentl
will leive her voune in the core of wnot b

Tetmitle in the bherd
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threatened Onee | narrowly escaped being
hit by a campetitor when his apponent dodged
n smeak attack and left me standing in the
path of the charge. We both scrambled for o
moment to avold g colhision, and the ram was
apparently as relieved as [that comtact did

(il O

In later vears, as 1 worked with bighorns,
i ram did knock me down—uanintentionally
He had approached me very cunously and
shvly to taste a potato chip | held in my hand

side and 1 was

We were on o very steep hi
reaching toward him al 4 sharp upward an-
ele when another ram suddenly butted him
from behind, Knocking him into me The
ensuing melee resulied 1 camera equipment
scattered twenty vards down the hill, and a
hitken hiolomst and fnghtened ram ryving
despierntely (o gol disentangled
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superbly adapled p s pre
s world, Hard, purlnted
loes ching o 1he barest niche.
while feshy pads give trm
tion, "Somelimes sheep seem
o chmb for sheer pleasyre
just o explore,” notes the
auther. And sometimes Lhes
lip, Knocking cach other vver
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{hey usugally recover guickly
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lightlyv taps another with i
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predation since the hrst settler saw the birds
circling over the ¢liffs where bighorns live
From my personal observations on Morgan
Creek, however. I find 1t difficult to believe
that eagles take any significant toll

Bobeats, adept at traveling the rough,
tumbled rock cliffs, miy take an occasional
lamb inthe nursery area, bul they do not seem
predisposed to tangle with an angry ewe, and
probab by have to catch a lumb that hos drifted
away from Its mother.

I have never observed a coyote in the rog-
ged lamb nursery area If they are a threat to
bighorns, it would be out in the more open and
level country where they could chase them.

Conming Covote Outsmuaorted

Umn a backpack trip down the Middle Fork
of the Salmon River, [ once saw a covole chas-
ing three bighorns across a long grassy hill
They led the covote about & quarter of a mile
nway from the main band of seven others
that were standing in a defensive grougp,
watching. then arcled and led the covote
back to the group.

There wns a confused s¢ramble as the baned
dispersed in all directions and the covote
turned from one bighorn to another, trving to
snatch ane, Then two fresh bighorns led the
predator off in a different circle while the
others rested.

When they returned several minutes later,
the group again scattered, By this time the
covolte's tongue was hampong out and the
animal wus clearly slowing down When |
lust saw them, seven well-rested bighorns
were leading o panting covote out of sight
across the hill in an obviously futile chase.

Cougars have long had a local reputation
as bighorn sheep killers. While they may oc-
casionally prev on sheep, the number they
chispatch s insignificant, During my fiive-vear
study in the Morgan Creek aren, | found re-
maind of 11 deer killedd by coupars, but no
bighorn vichims. Later in the study, hunters
began using snowmobtles to transport them-
selvies and their dogs into difficalt areas; the
result was an immediate inerease in the num-
ber of cougars killed

I believe Rilling coupars was a disservice to
the highorn sheepn, because deer were increns-
ing each vear and competing more and more
with bighorns for food. By helping to keep
the deer population down, cougars had heen
alleviating at least some of the competition
problem on the study area

Lase Stand for the Bishors

The Morgan Creek herd exemplifies the
hundred-year losing battle of the bhighorns on
public ranges throughout the Western States,
These herds, which must migriate down to
public grazing lands to winer, are caught in
the pincers of ecological damage and increas-
ing livestock demancs. Today a third of the
public range i< primarily saeebrush. Subtract-
ing rocks, pullies, timberland, and other un-
suitable regions leaves only & fraction of the
range avmlable for highorn grazing

Range analysis in the Challiz area revealed
that only 7 percent of the available winter
range was gquality bighorn habital. The spreac
of =agebrash has beénefited the adaptable
mule deer, which have increased tremen-
dously and added their own measure of com-
petition for crucial winter fornge, The hig-
harns, faced with a shortage of preferred
habitat and unable to adapt to the proliferat-
img sagebrush, nre besieged with dizsesses and
parasites fostered by malnutrition and crowd-
ing on the shrinking range.

The Morgan Creek herd near Challis has
declined froman estimated 2,500 in the 1870
L fewer than 200, Four other herds in the im-
medinte vicinity have dechined to fewer than
50 amimals each, which could be bevond the
paint of no return: Three herds have become
extinet ih the area since 1930, Similar situa-
tons exizt in all the Western States,

Man Aids the Bighoms' Competitors

A praciice that figures heavily in the con-
tinued decline of some remnant highomn
populations on public land is the Bureau of
Land Management's range-improvement pro-
gram. Acrenge with easy acecessihility  and
available water was the first to be used for
hvestock grazing, and bighorns have long
heen extinet on those grasslands. Remnant
bighorn herds have hung on by utilizing the
remote and difficalt-to-graze nooks and cran:
nies. But as range improvement money be-
comes avatlabie, the burego develops ronds,
trails, fences, water holes, and water pipelines
in remote parts of the range to facilitate dis-
persdl of Hvestock., This steady Invasion of
their last winter ranges subjects highomns to
intensified human activity and competition
for preferred forage

A new approach to the problems of over-
grazing on pubhic lands s Yrest-rotation graez-
ing” —resting the grass plants during gt least
one vehr out of three or four. The merits of
rest-rotation grazing under certain conditions
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Wilderness tragedy, a dend vearling foumd by the author nesr

Challis; Irlaho. attests (o the Rockv Mountidn bighom's main
pratdemr—malnutniion, Cattle, sheep, horses. and deer all over
wrareerodlel] foot < Wialidhfe roandservattonists aekine b oef ackeli
pimie redaches that are vital to remaining bighorns face opposition
from cattlemen whose hvelihoods depend on the =ame lanrd
Wiorgan poinls ol that much of the originagl range veestalbi s
isell M mven o chance. One part-time [dabo rancher fended his
pvergried land, allowing the erasses to reappear and Hounsh
mhove rightl, in sharp contrast to pulilic land that continues t

lelerviorale bevond ks lence
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have been proven Buot it also brings prob-
lems. Some studies suggest that rest-rotation
Erasing, uniess accompaneed by o reduclion
el frvesdock wmbery, may somelimes increase
the damage. Streams suffer as heavy livestock
use causes hsh-sheltering bianks to cave off;
lencinge necessary for the rest-rotition pro-
eram is detrimental to wildlife

spending tax
viewed |'I'_'- ARFERRY comservationtsts as g direct
staicly to the relatively few hvestock opera-

monéey for the peogram is

tiors 1t benefits [ They represent only about 3
percent of the forage-fed-livestock indostey
i Lhe countev) In genernl, grazing fees do ot
equal the falr market
Inken, even thoveh much

vl of Lthe fordre

af the Huremnu of

Fint Sitgnd for the Bivliore

Land Management's fund outhavs are used in
direct support of grazing

But the blame cannot simply be put on the
It 5 chorged with adminmstrationsof
public grazing lands. but has lacked pablic
and legislative support to reduce the number
o grazing permits, and has no legal authorits

burena

o apprehend and prosecute those who erae
their <tock illegally

Az one concerned with the Tuture of the
highorn, 1 hope wavs can be found to assist
Hvestock operators to shift from public grae
ing lands o privale operations—at least in
thase areas where ecolomoal damoge is cost-
ing the public lands dearly in so1l, watershed,
wilodlife, wni e reitionni |'|l|||:1'|!i,:|
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I believe we need legislation to guard the total environment of
public lund= The Senate Committees on Interior and Insular
Affairs recently held hearings on two such bills, one sponsored
by U. 5 Senators Henry Jackson, Frank Church, and others

Protection, Preservation, Participation

The Jackson Bill would make it Congressional policy that these
regions be managed ¥ . . under principles of multiple use and sus-
tmined yield in & manner which will, using all practicable means
and measures, protect the environmental quality of such lands to
assure their continued value {or present and future generations,
protect the quality of scientific, scenic, historical, and archeologi-
cal values] preserve and protect certain areas in their natural con-
dition, provide habitot for hsh and wildlife; provide for outdoor
recreation; balance various demands on such lands; assure pay-
ment of fairr market value by users of such lands; and provide
maximum apportunity for the public to participate in decision-
making concerning such lands ™

Such legisiation would help brighten the gloomy butlook for
the Rocky Mountain bighorn in the United States by ultimatels
easing hvestock: pressure on public gracng lands

Thus, as | said earlier, the bighorn story begins—and unhappily
may ent—with grass Plants are the key to the guality of an en-
vironment. They are enerey fixers, sobl builders, holders and pro-
tectors, wuler spinges, and cover producers

Bighorns are amone the most majestic of the creatures that live
at peace with the grass. The decline of these magnificent animals
speiks sad volomes about whiat man is doing to his surroundings

and, ultimately, to himself D

Come winter's i¢y blasts, highorns find meager forage on
windswept [oothills below their summer range (lelL Thick,
heavy coats help them wenther blizzards as thev await the
cauming of y¢l another life-renewing spring
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Prize in the path
of conguest

ISLAND OF CORSICA attractod

seafarers with its stratepic
ports and magnificent pines, which
became masts for their ships.
Gireeks, Carthagnians, Romans,
Vandals, and Byzantines left
their marks: Then came Italimns
from the city-states of Pisa
and Genva. The French won the
ialand in 1709, and today Corsica

efijors Tull politival equality s
o département of Frabce

inuﬁlguilﬂun Fe e
Napotean, launrhes offer
F:Im J R T, FEciirimhy
around the gulf
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today is pleased 1o styvle itself “the Imperial
Chaty.” Stll, Ajaccio remomns whal il s
I'Ii.l'lr'll.‘ II-I."I_'I'I. '|-'||'|'.|‘|.'['| .ﬁlll_Hl]l‘ll‘ll \'l.'il.'l-].ll"ll:'l-': L SLITETRS
and amiible Mediterranean port on Corsica’s
sheltered southwest coast

I roamed the old guarter, with its shuttered
witdows and vellowed walls and shepherd's-
crook lampposts, seeking traces of the citv's
maost 1Hustrious citizen, Napoleon's days 1n
Corsica were brief. At 9 he went to France,
where for six vears he abtended military
sthools at Brienne-le-Chateau and Paris. As
an artillery officer in the French Army, he
came back to Corsica for short periods, but
piter age 25 he never hiverd theére again

The four-story house in which Napoleon

na bwo alike—benr

Portraits in granile
wilness to a skilled prehistone people wha
flourished at Filitosa somie 3 500 vears agn
The awesome sculpiures, =ome rising fen

feet, sland near what appear o be stone
tmbs spacious enough for communmal bur-
ils, o custom practiced by some istanders
untl the 20th cenlury

Sweeny Corvica: French Morcsel in the Mediterranean

wis horn still stands, secluded moo narrow
alleyv facing an intimate fenced garden. The
square thus formed 15 named for Napoleon's
mother, Letizin Ajacciens, even today, refer
e her affectiondtely as “Madame Mére "

I reminded mvsell that in these rooms
sapoleon had lived and plaved as a child
Out that frant door he had been taken at the
age of I, with a newly horn sister, to be
baptized When the priest shook dripping
fingers at him, Napoleon nearly threw him-
selfl out of his podmother's armes, velling
Turiously. It has beensugzested that Napoleon
wanted to baptize himself ns, vears later, he
would crown himself emperor

(Y the school run by the Beguine Sisters
—who received MNapoleon when he was 5,
fopted him bieblliant at arithmetie, and dis-
ciplined him for misconduct—there remuns
only a garden.

Mo oone can know what boyvhood memories
brightened Napoleon's lonely yvears in exile
when he was banished to the island of Saint
Helenn But he recalled the Corsicd he would
never see ngain with deep onging

“Corsica had o thouwsand charms for me
Evervithing there was hetter and more beauti-
tul than anywhere else. By the [ragrance of its
soil alone I would know it with my eves closed ™

Peaks Tower Above a Blanket of Shrubs

My first glimpse of this remarkable island,
the most mountamous n the Mediterranean,
came throueh the trinngalar window of &
Caravelle flving in from Nice. Corsica rises
ot of the sea ke 4 chunk of the Alps that
has broken away from the mainland, a hun-
tdred miles to the north, One hundred and
fourteen milés long by 52 miles wide—a third
the size of Vermont—it numbers upward of
fifty mountain peiks thrusting more than o
mije into the sky

It was July. The gray peaks of Mont Cinto,
almost 9,000 Teot high and still streaked with
sniow, passed] mv window, Below, Ajaccio's
sail-flecked |'.I-|'.-|!I'|.' curverd awayv to the sauth. We
came in to land amid treelescs hills that
seemiedd clothed in fur

Later when I got into it, the “fur,” in hues
[rom violet 1o vellow, revealed itself as dense,
tangled thicket—Corsica's magiers.

This is the island’s herb garden, where
nromatic shrabs flower every spring. andd
where Corsicans string thousands of tiny
homemacde nooses to strangle the dark
thrushes,  called blackbirds, as they dan
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MNapoleon's hometown celebrates A
S, Lhe irtheay of s mnst ameous crtore
In B0 Adaccks  loo<ed g summer-lona
wihirlwrnd of festovies o bonor the T
Fundredth anmversary o e empuwror s
hirthh The French Foretgn Legion, which
fas paosis 0 Lorgica, arades paEast a st

of Bonaparie (below ) From other regtons Gf

Franc ame Tk dancers: two of them

facing page) share an icy trest

alwodtl fecding  on bermes. Patd oe mrils
binckbird paste—egamer Lhan pale de ol
gras—is-i Corsican spec ity

For penerdations, moths sland's turbulent
pakl, bandits by the bondreds seguestered
themselves in the moguis. The ogtlaws wer
myvithicized ns bandils d'onnewr—bandits of
honor—men who  had  Killed lor personal
reasons, Kihing for gain was gdmost unheard
of 1 Corstew. These brigands were not en
Lirely sid ||Ir'-'-|'|| gl Lhie earls LY

You npever refused a bandit o oeal,
svivesine Raffalli, 82, told me at Morosagln
“Wnoen L was 3 hoy, bandits woulel arrive ot
nf nowhere. aiter dark, We gave them food
When we got up o the morning, they wiere
alwayvs rane.

In more recent history the maguis shel
tered heroes. T Was this very siime  ImEcps
that gave 1ts celebrated nome to members of
the French Reststance of World War I, in
which Corstcans plaved g major role. Desnit
Muszalini's allegation that this French island
formed o natural perd of [taly, Corsican geor
Filla eroups, nlong with Free French units
fram MNorth Africa, had dnoven Itolian nnd
Lrerman forces from Whe slandd by Otober
|43, Corsich thus became the first liberatid
.."r'I".I.,':I.'r el --I. ]"I':1'|- & A= sEicn, i corved s i

valuable base for the Alles
The Muaguis Grows as Forests Shrink

A\ Corsiean student home from Nice whom
I had picked up hitchhiking informed m
thatl the Gibled underbrosh was nol alwass
of siich vast extent Nor did he hold an
FOMIINLIC e ll'.. i

“Unhappily,” he smid, “"the maguis 15 on
thiddiciator ol the degradation of our lores1s
They have been destroved, mostly by fire’

Dluring Corsica™s parched summers, i

remain o major menace. In the center of the
isiand, roundimg a curve, | was stopped by
the =<ieht of the hlack and shostly forest neat
Crhisom, burned oul the previous sumimse
since TOS5, larpely as o result of thereased
wurism and a combination of careles<nes
and luck of rain. fearly hall a million acres
af timhier have biscome cinders—30 percenl
i Corsica’s woodland majesty

But spectacular woods remain, such as the
Farel o Attone, where 1 drove quest the tower-
ng trunks of Corsica’s celebrated (aricio
pines. =ome of these mants <oar 1o 130 (e
i are hranchless nearly o thetr tops

[ ! |'r.r.li'!||r'.'r' o NI 41
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Suiisel 3 alervlow bathes the aladel of

Calvi in a peace selcdom enoved dunng 1the

itv's turbulent past. In the [3th century,
Creposese Ailers fortified and colonized Calvi

The bastion endured pttacks by Torks
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Modern Corsica welcomes invaders

POSTANEOLS SINGING vrupts at an oul-
s door cafe in Ajacclo, popular port of catl
LR I"I'r:--_'ll R TR R |.Il_‘|.1 MR RO LN CTiEW
if pther Mediterrateun Beels

Marmmers who =gl the Meditermanean for
depsure anchor their hoats in the Cld Part
i Bastin ibelow left, one of many vachi
harbors nnthe =land. Near the twin-towered

ith-tentury church of 5t Jean-Baptiste

leed narrow streets lead to the modern
part ol HBastia—witl

Wi LT

I iFEEsy  Chly el Lo 1l R W sl

commercial anchorage that lics bevopd

Where summer lpsts from May unt] No-
viember, sun-hronzed bathers on a8 Cnds
bepch (below) pluy pélangue, the Uorsicar
version of lown bowlne Another favorin
pastime of natives as well as visilors: Join
e fBehermen for a maming on the sea and
lanaithe al & ron l._' COVE (D sampde s urchn
and leneoste. Or o simmer a teaditianndl
ey Corsican boutllabalsse. Last vear some
SO0.000 vacabwnists gave @ needed il 10
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The Romans used the pines for masts on
their gilleys—and they used therr galleys o
tike the Corsicans away as siaves. But Straobo
reported 2,000 years ago that the fierce ob-
stinucy of the Corsicans astonished the good
people of Rame

Perhaps it was this obstinacy, still noton-
ous, that angered the gods. Fram the start,
someone clearly had i for Corsica. Even
the jsland's prehistoric relics tell a strange
Lile of violence

In an alive grove in the southwest, near the
tiny hamlet of Filitosi, stand strange tman-
like statues, as tall as ten feet (page 403), The
granite blocks with sculptured heads were
carved by a megalithic people 3,500 vears avo.

I saw them at dawn when the first sun
gently touched the pocked stone, throwing
into Fuint reliel the wasted eves and eroded
mouths Six stand mmiocl, and more than &
dozen others lie smashed—probably by men
whose armed images they represented

It 1= thearized that the Rerce-visaeed
statyes, many of them bearing swords and
dnggers, depict not the megalithic Corsicans
who carved them, but, inexplicably, their
rampaging enemies—seafaring warriors of
mysterious origin who swepl into the country
around 1500 B.C and occupted the southern
part of the island.

Corsica Ruled by a Parade of Masters

But the first recorded settlers ol Corsica
wereg Greeks, around 560 pc. They were
pverwhelmed within a guarter of a century
by o combined Ftruscan-Carthaginian force.
In the third century B.c. the Romans won
LCorsica from Carthage, planted grion along
the easi-coast plain, and used the abundant
tumber a= a source of resmn and charcoal

Roman farming aside, Corslcan history
with rare éxceplions—sich s the mild rule
of the Pisains—has been a binck tale of for-
cign explottation. Romans; Vandals, Goths,
Byzantines, Lombards, Aragonese, Genoese,
Moors, and Barbary pirates all took part in
raviging, enslaving, taxing, and hounding
the Corsican peaple.

To wke but one appalling encounter, in

1428 at the lodified town of Bonifacia,
perched atop chalk chiffs (pages 414-15), the
stege of Alfonso V of Aragon threatened fam-
me. Tradition holds that the desire of the
starving Bonifaciens to conceal their phght
wias s0 desperate that they threw loaves of
[resh bread over the walls, and their women,
who suckled fellow combatants to keep up
their strength, even sent o Alfonso fresh
cheese made from their own milk

An old man of Bonifacks, wearing the tra-
ditional Aat cap and lacking most of hisc
teeth, told me that before the tercible five-
month sicge of Bonifacio was lifted, his an-
cestors were reduced to eating rats and dogs
There was hand-to-hand fighting with soythes
ani torches, and slaked lime was dumped
into the enemy's eves. On that occasion Boni-
facio wns not tonken

Oppressed Islanders Took to the Bush

The most vicious domination of Corsica
was that of the Republic ol Genow From a
foothold gained in the 12th century Genoa
defeated frst the Pisans, then the Aragonese,
amid with but few interruptions ruled Corsica
until the mid-18th century. Massive citadels
and 67 of the original watchtowers erected
by the Geénoese <till stand.

Irring purt of its role, Genoa entrusted
control of Corsica to the Banca di san Giormo,
a poweriul inancal company whose sole aim
proved to be grinding taxes out of Corsicans
To ewape this appression, the islanders were
reduced to o furtive existence.

Thev retreated to their glens, which were
oreamzed mto & derra d Comune. Fach glen
clected councils, who chose caporali, or
¢hiefs, to look after the rights of the people of
all the glens, But under the rule of the bank,
the confederacy of the commumnities fell apart.
lsolated from one another by mountpins,
ving low from tax collectors, the Corsicans
of the glens hitterly confined their lovalties
within & clan syvstem in which bBlood ruled:
lovalty first 1o the head of the family, then o
the chief of the glen

In the abgence of any rule of law, “justice”
was served by the notorous vendeita. It

stripping a living oak tree, o villager near Cisamosza gently pries off the outer bark
without damaging the tender inner laver that will form the next cork haryvest—six to nine
vears hetce Mainland factories process the raw cork, chieflv. as wine-hotile stoppers
Much of the pane, chestnut, and oak thot once canopted the island has fallen victim to
timber cutters, chinrcoal makers, amd fire, leaving only a fourth of Corsica in woodland
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hewin with an insalt answered by 4
Unider th
revenee (vendetla frasversa), if the
himsell could
member of b (amly wotild do, Retaliptions
A\t least one

Corsican historign has reported an inoredi bl

A LEITTE unwritlen oode ol  Ool-

i.1’| ril

eneims not . be reached, any

erhoed down the eenerations

[ ] g 1 I
28,000 murders of vengeance 1y 30 vears

Frimihes wiolid [ITESETVE the bloody «hiirt of

W =lutn father 1o iheite the snon Lo s lerfable

shiligation when he wis old enoueh to handle

o oguny Men conlimmed thermselves to then
homes or id i the muaguis, sometimes for
VEATS, L0 gRCAN |||'i|2-: < hit

Ui o terrace in the hills of the Balagne ih
northwest Corsica. | talked Tiseph
Henucey, i SAASIOCERLC NEUTe Of & TN
He is proprietor of the Hotel Mare ¢ Maonti

Wil

sl it

Pioneer in ai .|:||I:ir|||-|' land. an

plihn, once & granary [or Bome
tHe mountains,

i the lowlands hocam

Harbarian inviasion

- g . 1 -
| irmigation (nstalled later by

it the small village of Feliceto, high above
the coastal plain

“Chir tamily was pearly. waped out by vien
detta in the szl
M. Renucel “But one father had the courape
to urege his sons to fdrop 1t-and leave w0l
Lhetm [ound their way here, hey raased do-
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tewr.  The

And s0 was the mouflon

Fath ventury ol Forrano,”

ITHE S maost certainly Chey weoere

hunters. wild o
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Wild Boars Bemain o Favorite Prey

Dince cecimaled by bunters, mouflon-
wild mountain-dwelling sheegp with large
curved horns—ioare now pristected by Inw. But

s13l| the hatls
roots, wild apples, and chestnuts, and occa

stomally ratding the vinevards for grapes
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“Boar meat.” sagid M. Renuecd, %5 best
when marinated in zalted wine ™

Woe talked beneath a pale awning. Above
us hung carafes of sugared wine to attrpct
bees that otherwise would descend upon the
breakinst jam.

Below, bevand the rosd and the church,
the land fell sharply away in broken terriices,
thick with maguis in the bilazing sun. The
terraces, built so labonously with deyv-stone
walls, were once carelully cultivated. Now
crumbiling, they had been miven over to the
goiats whose bells tinkled distantly among
the ‘olives, which also were abandoned

With s0 many of s sardens withered,
Corsica now rmelies heavilv on 1ts tounst
potential to boost the cconomy ol an island
extremelv. short of exports—asde from o

Frenchmen feeing newly independerd Algerina
m 1902 purchased most of the new farmiand,
whith now procuces the greatest part ol the
island's vegetables; froits, and wines

major exodus of peaple, for which Corsica
|« fEmogs

Every vear several thousand voung men
leave this 1siand that has no industry. They
find jobs an “le continent,™ many with the
military. “The pay is no great thing,” 1 was
msaredd. “bul vou can touch o pension in 15
vears"” In Paris the palice force has trivchitionnl-
Iv hsted Corsicans on s roster

To be sure, not all Corsicans in Pars are
i umiforme One, Achifle Peretty, was Presi-
dent of the French National Assemhlv untl
April of this vear. For Corsicans have also
Irnditionally  playved a vigorous role in the
French Government

Hut as Corsica’s vouths continue to depart,
oleler Corsicans return 1o the family domain
Rotired Corgeans, with their pensione and
relotied soeial benehits, pccount for o third of
Carsica’s income today, Forty percent of the
population, officially tallied ot 200,000, s
pbove 43; more than 16 percent is aver 63

The old men are hardv. 1 encountered them
often, side-sitting their donkeys and chp
clapping along in that windléss hour before
dawn, when the hills were silent and the roads
deserted. Although they were generally ap to
very' fittle, | wus struck by the number whio
mace & point ol telling me thev were free Lo
e anvwhere and to do what they pleased.
Cleariy the memory of those centuries when
[reedom was only a word 1= strong in the
LCorsican conscioysness

Corsica's Don Juun Is Still Remembered

Two old men one morning, in the treeliess
mills above Calvi, said they were off to the
nearby villnee of Montemaegiore—the vil-
lage, they sard, ol Don Juan. | said 1 thought
that Pon Juan had lived gt Seville

“He did,” I was told, “but his family had
nlst lived ot Montemaoggtore. He returned
ance and manpeed to seduce a half sister who
had remained here. He escaped her family's
vengeance by flesing hack to Spain”™ So Don
Joan had bBeen a Corsican? " But certainly,”
my new [riends assured me.

[ lesirned lnter that, indeed; there had héen
a Corsican—one Miguel Manara—whose
lll-lilll'.i.-l.!.:_l:"l'll.L"-i FHHII.'IE'ItiII' I._"'-l'I-I.J-I.;.IIII."'_- I.‘.'II!'III.H'[ IlIIT!I
the nickname and notorety of the famous
hctional libertine of the same era

Watching the two laughing men depart on
thelr donkoy s—hoth men and beases « hearly
well-fed—I1 realized that althousgh primitive
aspects endure, there is litle real poverty in

KNy Corvicag: Frenoh Morsel in the Meditérranédan 4113
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Mediterranean, lay those spectacular and
silent wilds =0 inviting to campers 1 looked
down often on clustered tents g5 I drove the
looping and narrow roads through the shat-
teredd sunlight of Corsica’s forests

More than half the fsland lies above 1,300
feet, with wind-zslanted hirches an the high
cols, snowhound in winter. Pigs roam wild
there, and goats feed on heather. The slopes
sparkle with nearly eight hundred miles of
streams, where troul are plentiful, as are eels.
Corsicans catch the eels by stuffing raw meat
into rough "brooms™ made from brer. The
evls penetrate deeply for the 'meat and are
unabile to hack out.

Chestnuts Boost Diet and Econgmy

Up in the hills 1 would sometimes simply
sit inhaling the stillness in the shude of gian
chestout trees. The unripe chestnuts i their
new shells hung like chartreuse sea urchins

In times past these “potatoes” of Corsica
wore Lhe staple of the diet—chestnuts dried
in the smoke of o fire that also cured hanging
hams from chestmut-fed pigs The charenlerie
corse—ine sausages and smoked hams conted
with pepper—is justly fnmous.

For centuries chestnuts provided the flour
from which Corsican women prepared a
varety of breads and fritters and cakes, But
the chestnut now has been largely replaced
by smported Hours, potntoes, spaghetti, and
commercially baked breasd

Svivestre Raffalli of Morosaglia remem-
bers when chestnuts were a valuable item
of barter. "Come June, I would load a donkey
with chestnuts gnd follow the tralls aver the
mountains, where I traded for cheese”

M. Raffalli’s anerant nights on the trail
are behind him. Now he loaks after the Mai-
son Paoli, birthplace and final resting-place
of Pasquale Pacll, who took Corsici closer 1o
complete independence than any man before
ar since. As we walked through the three-
story rough-stone house, M Raffall told me
of Paolt's difficult life

Inm 1739, at 14, Paohi went into exile at
Nuples with his father, fleeing from the
Grennese. At 16 he entered Naples' armv,
aned ultimately became a second lieutenint.

He also beécame an outspoken patriot, with
a cool head and sound ideas, and the Cor-
sican exiles urged him to return to Corsica
to lead a revolt against Genoa In 1755, a1 30,
Paoli was elected General of the Corsicans.

Hi= achievements are memorable. He
drafted Corsica’s first constitution, rallied his
people Lo put down the vendetin, and inspired
in his soldiers a fAerce, general heroism.

Faoli Sang Paeans to Corsican Cournge

“I 1 should lead into the field an army of
Corsicans ayminst an army double their num-
lver,” the génernl once explained 1o the biog-
riupher Boswell, “let me speak a few words
to the Corsicans, to remind them of the bon-
aour of their country and of their brave fore-
fathers, | do not savithat they would conguer,
but 1 am sure that fot & man of them would
pive way. The Corsicans have a steady reso-
lution that would amapee you. 1 wish you
could see one of them die”

Within nine yvears Paolt and his rough-clad
followers defeated the army of Genoa The
complete man, Paoli is also honored for hav-
ing established at Corte o aniversity with
seven chairs, including those for thealogy,
law, ethics, and phitosophy,

Panli’s Corstcans excited the enthusiasm of
leading philosophers of the Enlightenment.
Voltaird wrote of their "violent enthusinsm
far Hberty.” Rousseau declared, “There is still
one country in Europe capable of lemslation;
it 15 the wsland of Corsica™

In 1768, however, France bought Genoid's
“rights" to the island and attacked the Corsi-
cans, fnally deferting them in May 1769,
Faoli fled to safety at Livarno, Italy, and {rom
there 1o England and 20 vears' exale

Tito Franceschini, a descendant of Paoli's
sister (the weneral never married), lives at
Corbiara in the Balagne “The villagers respect-
fully call him “Gio" (Signor) Tite. AL his lm-
pesing residence: above the village 1 talked
with (rio Tito, who is 72

Paali, he told me, had been recalled from
exile 1o lead Corsica alter the Constituent As-
semhbly in 1789 declared the island 1o bhe a
piri, rather than a possession, of France. But
three vears later the French withdrew their

Windowsill aristoerat survevs the quict mmn street of Campans in the
forested northeast Though of dublouws pedigree, such family pets earn their
e ns guardinne of chicken houses and as trackers of wild boar that village
men Still hant every Sunday i season
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support of Papli’s administration. He then
declared for independence, obtaining British
i for his revolt. Among these who opposed
him in this rebélliousness was  Napoleon
Napoleon prevailed, and Paoh returned to
final exile in England He died in London,
where there is a tablet to his memory in
Westminster Abbey.

Before leaving 1 asked Gio Tito if Corsica
hiad chanped much in his time. “Completely,”
he said “We have abandoned the land. In
my day a man lived from his alives for two
vears, until the next big harvest. We didn't
use money, we paid workmen in produce,
Toduy evervbody works for mongy—so when
they have any, they dont work.” He wis
shaking his head in disgust as [ {eft

New Programs Urge a Beturn to Farming

Corsica’s internal economy—a fine balpnee
ul harter and self-sufhciency-—began to col-
lapse after World War [, as compentively
priced goods, created by a new technology,
Howed tn from outside, The incentive to farm
was severely affected, In 1913 Corsicans
farmed some A5 percent of thelr mountakn-
o island in mvrind small patches. Thirty
veurs after the first World War—in which
more. than 40,000 Corsicans died defending
Franie—/barely 8§ percent was under cultivi-
tipn. Emigraton was in full swing, and
Corsica was importing more than half those
pools she could most easily produce hersell
cerepls, frunts, vegetables;, and meat

In 1957, with disaster in sight, the French
(Grovernment created SOMIVAC—Soriédd ponr
la mize en valewr agricole de la Corse, the
wociely for axricultural development Somi-
vaC's mission: To resorrect Corsican agri-
culture by acquinng land and preparing that
band for modern farming, to build dams and
sypply irrigation, to expedite renting of farms,
wnd o generate technical savvy.

In Bastia, Paul-André Corlottl, soMivac's
Chief of Services, spoke of the vinevards and
orchards on the eastern phun “Untl malara
was wiped out, no one farmed here Today
this plain accounts for 60 percent of Corsica's
wericultaral production. That means 85 per-
vent of our wine production, whose vialue
has nearly doubled these past few vears,
and 73 percent of our citrus production.”

Backbone of Corsica’s farming venture on
the eastern plain are the so-called pieds noivs,
o black feet. Thesde are Frenchmen (none
I met could explain théir nicknpame with

d21)

certainty)  repatriated by the government
from newly independent Algeria

“More thin a million were ripatriated.”
said M. Carlotti. “Some 20,000 came to
Corsica—French citizens who had lost large
holdings: The government permittecd them
guarantesd, low-interest logns, while Cor-
sicans pund the gomg rate—perhaps Lwice as
much—and scraped together their own col-
lateral ¥Yes" he nodded, "there was bitter-
ness.” But the mpeds noirs are now largely
accepled. With their expertise in modern
farming, developed in North Africa, they
put timely muscle into the SOMIVAC venture.

(O a smoking-hot Aupust afternoon 1
visited Alain Soavet, a 30-year-uld pied noir,
at o furm below the slumbering hills of the
Custugniccia near the sea. He greeted me with
an iron handelasp, and, after 4 quick word in
Arable 1o his Morocecan foreman, showed me
his 53 acres.

He ruses citrus fraits and avocados—and
flowers ander glass, including the exotic
South Abmican MStrelifzfa reginge, or bird-of-
paradise, of which he produces <ome 20,000
yearly. They sell to a cooperalive (or 40 cents
cach, and in Paris may command 53

SOMIVAC also hopes to revamp the pastoral
swene Corsica has more than 1,200 shepherds.
They whistle like birds to their Bocks as they
tend the 120,000 sheep wnd 40,000 goats that
ronm nomadically over the island. Thenr
income derives loreely from therr ewes' milk.
50 percent of which is used in producing
Rogquefort cheese.

Shepherds Aceused of Thoughtlessness

“We are at war with many shepherds over
their fires.” said M. Carlotd. *They burn off
the maguis in reckless fashion so grass will
sprout. With the winds in Corsica, this is in-
credibly dangerous And they overgraee

“We have tried to get them to zettle down
and plant proper forage, like lucerne and
sorghum amd winter pats. This would elimi-
nate their need for fires, and be more nutn-
tious for the flocks. But we can’t even gel
themy to improve the Aocks by kilhng the
feeble and unproductive. Thev say: “God
gave me the beast, | must see that it Hves' "

As the (mrming prograim gathers momen-
tum, the davs of the colorful Corsican shep-
herd, as he lves now, clearly are numbered.
But for the moment the shepherd remans
risgped and [ree, heedless of the organized
2ith century.

Nutional Geograpiic, Seprember 1973



Yz m v tirme v o i fdrew o m i : el v hio rose higl 1 the court of Ki 1
[ th it nf Polsianile i f i " |_ I WETE &#nem FeAT hi elay Bonaparie
LIETi Vo, [Tom necessil | e Ll THATTS BT raniand nzros brolh
v xt E b it s 4311 I , I ' L] roowl o Frinnine against MNapoleon 1
Fapid & their home Corsicoan tenacity and militnry @lection |'he election, which MNapo-
force of mind drove some of them to remark eOT Won largely Gy lorce, promoied tne fulure
nbhle heltghts wihle Corsicans. o The |ast emperor 1o icuicnant codor L AJRCCID
thev managed still to carry on theirr battles MNabonal Guard
with each olhet Pozzo became Paoli’s top adminisirialon

ooy famouz Corsicans were ifelone rivals But shortlv the French Government, armed

Napoleon, Corsica’s most spectacuiar ex with depuncintions by Lucen Honaparte,
eiirt, and Coont Carlo Andrea Pozzo o1 Borgo nidicted Paoll and Pozzo as traitor

'|.||1.|'1-.:|r|:'~ Bl l"I‘I1' PRI ERIETIN

Rorgs (lett) and Napoleon Bonaparte 1a Ihe diplomat’s descendant
i e 1 | | | i L bbied 11 flisail HrEE AT
& i, 1 f%et riei (ailie o' Ajace: ith i thie | el
l i mEcHEEL Tl ey | . Al wre—Haris hom [ Mapole il
) ki T8 e werrhew of the | T e WO, 1
RGN i D | i i gt estiire of i TRIFLY [l Horgo
I B, As Mo n i 0 LT 1 Lh il portraits m the
I errigire, | 10 i Kl Lariping] = in ol th AL




Tenavtons ax the Corsicans themselees, the braonguil cillage of

el his French troops against
Paonlh's Lbnceios The attack fajled.,
and Napeileon fledh The Paolists condemined
the Beonaparte family to “perpeigal execrs-
tton and infomy,” drove Madame Mere
bt tHe gl

|'I:.'II||"-I'I| .1"'-.-.1.'.u||'. IIII'- I ITH

Seapienn
firtress it

anil

wviuneer children to il

1""-:il-,'-"l|.'.'llll tried
bitil

CATRTIIY

1 =|_--|'||I||:- .|_1_I_._|:._|-: hw sen this Lhma LREY
repulsed Lthe

Lescuwinge his family where they huddied on

ST

b citoilel s el

shiore hislow i, he fled 1o Foulog

LK
1[1:'|"|1.|'1I'I|-1_:_ Power Fuels Mutual Dishike

wWhlle Napoleon's caregr was angied up
'l.'.'.l_l'J,I ki ’|'.|" SLAars i.'ll_-'.-'_ll-- WO .I.II'.:|I'I| N X{E-
F;Illl_'- 1 || [I ||' FALF H:II""H."'“ I I"'l'._ i | x: AT

II"ll'

‘-
willre

the sume moment thiat Napoleon took
crown From the hands of Mgs VI
Dame Cathedral and trowned himself emper

or. Poxzo offervd bis services g8 peesonal -

viser 1o Alexander L Czar of Russia

Delutid  Lhi

never abia

||||'||'|| llli- |"T||||- D PFesLOre (HaTE |t|.|.|'|||||||. Fii

Parroa Tuniebione

wcenes throughout Europe
the throne of Fronce. E I|J.L||_"-' HNCERSINE WETE

‘|:|' .|-1'1||:-r x 0l

"'-..'_|'||||:_+_u|"| S SECTEY [HHICE 1O |.'L_-
hands on the elusive nobleman

Victory was Pozzo's, With Napoleon's de
fiitld .|.-.||.'I'|||i-|l'|l| it Waterloo, Louis X V1L
wis safely on the throne, anc

Faris with him

Pozrzo rode into

It <tanils Lhi
biigrlt by

A fac
Ponil

Vosclaiy o hall behitnd

elegant UChateny de Lo v

Pozen of Boreo fumily from slones ppee pirl

[T's

|l-|i.|| o | s

Thi

Malace
£

Prus<itan YWas

Tuileries
Pyeprriiedd

i ""'-|I|.l‘-'|l."-!.
Fraris

the Commune after

11
the Franc
had toppled the Second Empire of the Boni-
partes  Poereo's hetrs, delleghted o nssembl
Boughl
In

i 1AIONAn |'ll'-'lleI_'. L ATTIMELGDN

riimns

Lhie stones and shipped them o Cor=ica

the words

_.'|.|I||"||I!||'I r_|, .l._'l'.l'l'_lll_'l'. I'||_ |I-II‘! II||I|| I _IIIII II|




o
=1

= todday as "a memorial to the

L Orl II L

il =ICADN Yén
i | |
LY s

L
I'-l 1 'II1-. |

Corsica Calls Her Peaple Home
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ARTICLE AND PHOTOGRAPHS BY WALTER MEAYERS EDWARILDS

Desert Land

] 1 TIMMERING

maniligrhil i .
L slope zlows with lupine
nnd the silve 'S spines of chaol
la cactes (lefl)

My wife, Mary, and | are
crunching along the winding
tritdls of Anzona's COrgan Ppe
Cnctus Natonal Monumend
where such eve-stopping
swittches of color appeiar on
slope after slope: In the mos)
spoctaculir spring show o
recent A ] hrittlebu=h
Blooims vellow near neloverdi
trees: deep-pink owl clover
FroWSs 1IN roadside gardens
and orunge popples wave
from foothills and gullies.

Helving the popular imae
of our great southwestern
dryvlands—n dedad and dusty
redlm—ihe Sonoran  Deser
SUDTHITLE AN amazing melanoe
of life. Kit foxes, jackrabbats,
arl amull  rodents by
thousands prowl the
scurrving from an occaso
hobeal, Dawn finds rare des-
ert highorn cheep grazsing chf
Lop pastures, the golden cagl
and its mate talkiing to vihrant
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Frants-—spring
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desert preserve.

The nattonal monument
wis sel aswde i 1937 o pro-
feCt A sepment of Tthis CUMous
ard arnd land. Fach vear some
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ering clumps of organ-pipe
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' PINY STRONGHOILLIS and prickly
1
h rintrees pitract the desert's featherend
< homeseekers This Harris's hawk {1le

'I"Iul""'."'l'--u
bielt 1ts nest alop A rosdside saguaro, Ura

dled o the towerine hranches, the thorm

ronst protects s and young lrom hiecarm

thg o mieal for other creature
Perforatied by busy beaks, an
dead branch (aboye) provides a lunchtime
wrch [or a Gila wosddpecker: The dirmini-
nve “ladder back™ drlls in search ol bhéetles
il rrubis By excavating fist-size holes in
ving cactuses, the pugnacious bicds buaild
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IUMPED AT ME
lalme as she dislodees a cho
wxint from hor hiking bool
At the slightest touch of mas
amimal, the jumping cholla:
b b wranches, orowing ke
links, hreak off and stick to un
specting  victimis,. When
mtchhikers ultimately tal
thieev rool where they land and an
other cholla bemns to grow
A Dear refauve of the jumping
cholla sprouts pluomp clusters that
parn it tha Fipall teclidy Do
right). Near the center of this
stand, a lone orpan-pipe makes it
VOUNE sapuaros rinse Lhiel
ranchless trunks bevond

15 apecies of cactus, inciud-

six-thch-hleh s .|!;-|-||-. i

lourtsh in the mopument
-|.r|||_|'







NACTUS COWP EE with a ten<gallon hat
(_,’I (facing page), a saguaro with misshapen

" bhranches seems to reach for itz six-gun. An
other (below) looks like the bullet-niddled loser
LTV & [Ih:u'.1|||'n shoot-out, (ther [FITT ushson gildities
resemble n manl, not-so-lucky przefighter with o
bulbous nose and swollen eves fright), and a gro
tesque  neck-craning  dinosaur (haottom right)
king of American cactuses, saguaros gErow s tnll
as 50 feet. draw up water by the ton, and
hve for two centuries. Long alter death, cactus
hulks grant haven to scorpions, termites, and the
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Y TEAIGHT AS RAMROLIS, &
i' rerimenl ol vounge sagruaros

= puards the route of Indians
conguistadors,
dits, and prospectors who wrote the
early historv of Arizona Mear the
pageed Ao mountains, backeround

missionares, ban

live Papaga Indinns, whose ances
LS Fosmied] Lhe dedert centuries asa
anil harvested the sweet fruit of the
Sararc .'|1'|l| nr.:_l!l-;,'l||1' CACLLUSES

Loronado s men i 1530 pene-
syri-pare hedd

bl o hadl :.l'.I:_."

irnled the E'.:ll,“:...'

wirrld. A century
Jesmit mssionary Evsebio Francs-
co kano browgeght Catholicism 1o the
land], Father Ko charted @ trail
throusrh the brothne wilderness thal

cime to e known as kBl Caminho
del Diablo—The Devil's Highway
Fortv-niners on their wav o Cali
fornia m search of zold strugeled
along the spme route—and manmy
diei] for lack ol wiater

Ulhe earby 1900's saw Pancho Vil
In's Mexican bandidos: eekine rel
uge from the lnw m the Ajos, while

peneath the heights  cattlemen
strove to sustiaon their herds on the
CESETE 8 SpArse grassiss

Loday, despite the 20th century's
steamrolling urban growth acrioss
the southwest, Chrean Pipe Chctus
Natiopnl  Monument remains o

SOCTEETY ol Dature 1o oa r!:"lgl--['.I

fragtle world EI

Nattenal Geographic, September 1973
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u've got
rite slide

TRHANSPARENCY

It
a

you can get a beautiful
color print made from it.

Color slides can be really great, sharp and clear, and
shown big as life. But maybe you'd like to share that scene
with a far-off friend, or have a print for your own album.
No trouble—and the cost is less than you might think.
Just take the slides you like to a photo dealer. He’ll take
it from there, Prints-from-slides service is available
from Kodak and other photofinishers.

A message from Eastman Kodak Company on behalf of
photo dealers and finishers.
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In search ol
the hiving Ine:

{ OMPUTERST of string,
bridges of grass—{romsuch
[ranl stuft did the Incas fashion
the ligaments of one of s
lOry's greal empires
[his December, author
photographer Loren Melntyre
will take readers into the
'-.11.||i*.!5 warld of the Sons of
the Sun, who forped an em-
pire. nearly as [ar-reaching
1% Rome's.
Secking vestiges of Inca
civilization, Mr. Mcintyre
found o Peruvian who stil
lallies crop wvields on &
knotted-strimg counter called
A quipu (top). Incns of old
used the device to record st
lstics—Counts of resources
pnd of subject peoples.
Mr. Melntvre also discov
ered the only known remain
ng keshwa-chaca (below )—a
hanging  brdpe  of  Dwasted-
grass fiber. ke those crossed
by Inca armies marching to
remote reaches of the Andes

Such discovenes make ev-
ery 1ssue of NATIONAL GED-
GRAPHIC u resder's dehght
and @ collectonr’s Keepsake
Why not share this bounty by
noarminating a mend for mem-
bership on the form below’
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Tha entirg worid, From the North
Cape 1o the Cape of Good Hope,
' trom the Benng 5éa o the Banda
Sea. from Mykonos to Mazatian
I Moorea lo Mombass, All ours.,

And yours. Because you're inviled
o j0in us aboard the Royal Viking Star, Royal Viking
Sky. or Hoyal Viking Sea Ships of Norwegian regisiry
And spint Ships: sparkhing new and first ¢lass
throughout Ships that capture all the things you go
lo sea lor. Because we bulld them spacious and airy
as the sea dsall. We design them 1o give 94% of
our passengers outside views. We sialt them with
threa Continental crew members for every five
passengers. Angd we saill them evernywhere

Northemn Europe. In summer 74 live 14-day
Naorth Cape cruises explore Norway's fjords: Three
ld-gay Fussa/Europe crgises circla the Ballic 1o
Leningrad. And theee 28-day cruises combing both
ifgtaties Another tours ' the Baltlc and
Meditarranean in 25 days And 55-day Cenlral
Amerca/ Russqay Ewrope/ North Cape and 35-day
Caribbean/ turope eruises leave lrom the LS

The Black Sea and Mediterranean, Qur [hras
13-0ay Black Sea/Greek lsiands cruses go 10 placas
ke Yalta ang Istenbul in September 74, A 24-day
wersron adds places like Naples and Majorca, And a
4d-day version adds the Caribbean and Mexico
Otrar. Medilerranean cruises: the 11-day in Augus
and 14-day in Dolober

Africa and the Atantic. Eahia, Hio, Caps Town
plus teén other portg are on our 50-day Alfrica/ South
America cruise in October from the East Coast, In
August a l4-day Allanlc islangs/ Alvican Coast
cruise visits Spain, Partugal. and Moarceo

The Americas, The year begins with our 13-day
Mexico cruise in January, followed by nine

ROYAL VIKING LINE 23~

1974 AD.
AVIKING ALEET CAPTURES THE WORLD.

Caribbean/ Mexico )/ Trans-Canal trips. Eastbound
Wesibound. or both, of 12 to 34 days through 74
Firlly, happy holidays: two thres weak Central
AmaricalChnsimas/ New Year crurses, ona from gach
endas!, and 13 days (o Mexico from the West Coast

The Pacilic and Orienl. The Vikings cover the
biggest ocaan trom bottom to lop. Oor four 6-weak
south Seas winler and lall cruises visil Palynesa
Ausiralia, and New Zestand (including Milford Sound).
YOou can see Japan at Charry Blossom lime on the
lirst Of cur two B8-day Spring Circle Pacitic cruises
Cur 51 -day Alaska/Orenl cruise in Jung circles
e Northarn hall of the Pacilic, and there are two
d-week crurses, Mexico/ Tahiti/Hawah in May
and Canada/Hawai /Mekico in August

Around the World. We do it Eastbound in
January 74, on @ crutse you can board lrom eldher
coasl. We doil Westbound vig the South Seas from
the Eagl Coast on January B, 1875, And an the
samé day, we do i Eastbound from the Weast Coast.
94 10 100 days Take your pick: nobody does it
kg the Vikings

Worltwide crueging 7 Tho Yikengs wrote the
book. A B2-page full oolar book On a8l our crulses
Tour travel agent has it (a8 wall as exper halp in
piRnmng your cruisa). S0 do we: BO0-227-4246 1ol
tree (M. Cal & Can., 415-398-B000 collact:
o Cal 213-B27-1365 colleat)
To: Cruise Consultant

Hoyal Viking Line, Dapl, D-63

Dne Embarcadero Centar,
san Francisco, CA G111

Flegse send mea your worldwide crulse Hook
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“Let anyone who quits striving
for excellence move over
tor those who will not.”

One of the most satishy 111 things about high j:.,';'l,._lll[:; standards
s what happens when vou achieve them. In reaching ours, evervone gained.
You gained the ability to charter luxury air travel to nearly
anywhere in the world at a price vou ¢an afford. We pained Lthe largest
all-jet fleet in the charter industry, manmed by 100 Hight crews
and over 400 flight attendants, all specinlly
trained to serve charter groups
[hroushout a quarter of a century,
al no time have our standards varied
And they never will.

& World Airways



Grﬂmng “hr-ur lirst grade teacher who showed vou how words turn

into stories. Your high school teacher who helped vou solve the

up 15 mysteny of planets. The moon. Stars
never [here are s -rr1.-=.-|5,' mare you remember. Good teachers
g becomee., . voursell
Eﬂsy L"rrlllnl-. |||-= SO |

1 the INai ||.||ﬁ| Fducation Association s wo King hard

But ﬂu [T 55T llll.:l-'- rl R |"-.-_ Hor |: 1 |||' 25 dfl I.] Eigh |:.|_.--...._I-, I“,I'l SETh ":Irl'l' :l-‘-.
hﬂd ﬂts [|--'-'-J:If_1. iLll |.IL’1.’-..|-L._HI ] suster

| hatswhat todays teaching is :—.I| about. . finding new ways

ﬂf hElp.. to help vour child -'_-||-.nw L

national education association

heiping teachers teach
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Hello o so many ploces for so hittle
nick up the phomne

rmuch less
luring the
business day when rates are sometimes

| he rates above (excluding

|{LT'Li 156 VO CEnycalt 1o
than vou mav think. Even

a hittle mghe
tax ) are [or threesminute station-to
station calls placed from the LLS. during
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normal

World.
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At ot her times

these countries are even lower — chieck

the infernational operator for mght and
Sunday rates,
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0.1 vou have somethine Fou

rates fo ot her countres,
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If your child hasn’t taken these 6
inoculations, his health 1s in danger.

N

g

These 6 diseases aren't a thaing of the past

| heyTe still very muoch around. Thke a look at the
lntest annual statisncs above, and yvou'll see

We think vou should know what is happening, be-
couse 10 wall serve as i reminder o see that your ciuld
|5 TmmunEed

With all the things a parent has to
ITMIMUnIEEi0n s casy o lorge!

Many of these diseases require several
[he surcst way (0 see be gets Them 1s (o keep a record.

Feriembet

Bowiers,

L
6 be certain, check with vour doctor, Your childb

Diphtheria

| 124 Cinirs reported)

future could depend on it
I voud like more iflormation aboit these child-

hood diseases, wrile for our free booklet, “Immuna-
ration. [t has o complete immurization schedule 1o
grinde yviou

Write: “Immunisation. Metropalitan Lile, One
Madison Avenuve, New York, NY, 10010, Or call Vs
local Metropolitan office

52 Metropolitan Life

Where the {ulure 15 now



“A subway’s

the only way

. to fix this mess.”
¥
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*No subway’ll
oet me from
Rail nelan {epialt e o where I live
BART st e 2 gy where I work?”

| here are no
simple solutions.
Only
intelligent
choices.

B CATERPILLAR




Mazola100%
golden Corn Oil-

It dresses salads right!

Mazola s pure cormn oil. From sunsripened
ciorm, el of natural goodness.

Which means that Mazola Com Ol has
more pafural polyansaturates, and is natuareally
liwpier in saluralied Lits, than most other odls,
Becauser most oflver ods are nol corm ol

And there's nothing beller than puare oom
pil to bring out the flavor of all the summer
virgetables in our Medilerranean salad dinner.
Specially since you know that every bite will
asle delicious,

AHer all, who Enows moee absoul ©om ol

than Mazolaf !,f'"

T prackage (9 o e
green baanm :F- _
:_.: fup Magole ¢ rH'.rI - -." T3 Sty i YT "
rugn ped wine vwnmgan .o AN H AT [l ek o
fl | Edijiodan suifdf . l‘ e "J.;.'- -'1:""-'-' -~ g
n leaapisar sall 1 m-ﬂﬂ#‘ ¥ i
Y e aspin pepper

.Ll || I' i B f 155 ]
1 medium red onion, thinly siteed  Zhaad Fﬂfﬂ-ﬂ

3 St

[LE"y o vt 1rFs

Courk beans; deabn and place in l-qurl'!twﬂhﬂ Hﬂﬂ.ﬂi ﬂm

yinggar, sigar, sall and pepper into jar. Cover tightly and shakiv wi

Poud bali of dresdng over green heans; o Cover and chil

To serve, place sy in salad bowl, Add. opipn Som
v, luna mﬂ.hﬂ?-ui e slices; tove, Carlaly o

H P ﬂm-l-hn: - ldﬂ-mn; VT uhd, -..1-

Besl Foods,



What makes it beautiful is where it goes.

'. /l inl:e rn.ﬁ t.'mnnl Travelall
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In the Nation's Capital

VISIT
EXPLORERS
HALL

prehistoric dogs get their
daily vitamign?s!.;’
Naturally.

Til FHIS VERY DAy, striking sumlarities
renunn between the dog and his wild
ancestors. Especially in earing habirsind
basw taste preferences

Ancestral dogs devoured their kills
ety —a prictice wine hawtomatical-
v gave them o nataral sourée of viGimins
and minerals. Modern dog orhiets lacking
this primitive appeal make For dull eat:
mE, and that's only the beginning of the
problem!

Foday's camine lilesivie puts the re-
sponsibality Ton ||-r1||||q-|r TRVIRR A1 III LY
vortl. Your dog won'v find everstliing he
veeds an his dish unless vou pa i there
AebedpuTe VI ns and minerals are

eaviential Tor the best o Beali

— =
| FIE CiANT STOMNE HEAD ol thie lissd

1 III'I'!'i VI FEALEEN R :_'_i||||| & I .'|I'-|_l|_'|

I-\. .I|I|||.-I R ) F | B Lr" 'II
Bediause vould velerimarsin s an i g i b globema '

Fhor ity o ail ASpRELT S of amimal healih, tattered LY. 5. tlag that accompanied Pearsy

i korws the viataimin iine I-|| I |;'||ﬂ. il on his Polar Lo NS IR P baallewan
vt dog better than anvone else. Ask goncola that held o manresd- 1 g

hum aboutchewahle. tasty, easy- 10 = feerd ahitude record Tor 21 vicad the |areost
VicSuriiis. They provide the extra unmounied globe in the word, and othee

Tl el s & '.'.I.II L !_|||II|I f s I TR e l"l|'|||'| t¢ of Natlon II Cenaranhi

health lI|I||| ey e farmau Firérare hiva amd prxnlorations. | o ldeiare Edall
el with VP |||||-:.|| s open every day but Christmas at th

By e e NATIONAL GEOGRAPHIC SOCIETY
For your dog. naturally, [ 7th & M Strests MW Washineton, . C
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Movies without movie lights.

Four things Kodak did to
make them possible.

Kodak XL movie cameras have four special features

that let up to six times more light reach the film

than cameras without them. 1. An extra-fast

(/1.2 Ektar lens. 2. An enlarged shutter opening.

3. Anexposure control that doesn't block the light.

4, A viewhnder that doesn't steal the hight.

Just drop in a cartndge of Kodak Ektachrome 16(0)

—— mavie film and vou're ready to take good

| maovies without movie lights
hodak XL cameras start at less than
$120. The X155 (shown) with
power zoom 1s less than $215.

Kodak XL movie cameras. Kodak Ektachrome 160 movie film. {4




Minolta helps you
celebrate the morning.

You can find the wonder in a new day with 2 camera that doesn't hold you
back, a camera fast enough to catch the fiesting "I’Il!',‘l’r"F-I'IT

From the moment you pick it up, you're comfortable with 3 Minolta SR-T
I his is the 35mm refiex camera that lets vou concentrate on mood and insight.
The viewhinder gives you all the information needed for correct exposure and
Tocusing. Because you never have to look away from the finder to adjust a Minolta
aR-T, you re ready to catch the one photograph that could never be taken again

And when subjects call for a different perspective, Minolta SRE-T cameras
accept a complete system of Interchangeable lenses, from “'fisheye' wide angle
10 super-tetephoto.

MNext tome you're up with the dawn, be ready with a Minolta SR-T. For more
information, see your photo dealer
or write Minolta Corporation, 200
Park Avenue South, New York
N.Y. 10003. in Canada: Anglo-
photo Ltd., P.Q

Minolta SR-T 101/Minolta SR-T 102

When identified by a factory-sesfed “'M" fag. Minolta 38mm reflex cameras are warranted by Minolta
Corp, against defects 0 workmanship and malterisls for twe vears from date of purchase, saicluding
user-inflicted damage. The camera will be serviced af no charge provided if i returned within the wa:
ranty penod, posifand, securely packaged, incivdmg $2.00 for mailing, handling and insurance,



is not for everyone

But if you happen to be one of
the vanguard who blaze a wide trail
to the summit of lite, read on,

Only a few are willing to reach out and
grub all that life can promise. The exhibara-
tion of compention. The excitement of
truvel, Doing o thousand things othdrs
never even dream of. Doing them because
they are there to do. Making an adventure
out of business and a business of adventure
Nepotinting a contract and o cascading
nver on the same tnp:
Celebrating & sale by
stalking big game on
the high slopes.

It mkes a special
kind of man 1o put
this all topether. And
a few years ago,
Beech Aarcraft imtro-
duced the mirplane
designed for this man.
To help him put 11 all
tagether, A classic
atrplane for the c¢las-
sic  American enire-
preneur. The mag-
nificent Beecheraft
Duke.

A Duke s much like the man il appeals
o, Al first glance. vou'd think it was born
and radsed in & metropolitan terminal. But
it roams the wild country like a native.
Rugeed and ready for unimproved. fields,
mountam sinps. and over-water., over-
weather activities that are not meant for
less hardy types. 11's a pilot’s arplane lor
a man's man. Penthouse sophistication in
a rugged frame. Tireless energy o roam
the continent. And the most handsome
profile in the sky.

Il adventure turns you on, tFy [lurming on
twin engmes and let 760 horsepower hifi
you o new heights in pressunzed, wir con-
ditioned comfort. If vou gt a charge out of
being in ocontrol, get your hands on the
controls of a Beecheraft Duke. Almost 60%
of all Dukes are owner-flown by business
and professional men. Men who expect
maore oul of hife. And get il

This adventure classic

See your Beecheraft Dealer now. Tell
him the Duke sounds like it mght be your
kind of wurplane. But you want proof. Make
him show vou why 11 15 truly an adventure
classic. One of the vanguard.

If you can't get to your Beecheraft Dealer
richt now. vou can al least take the first
step by sending for the free Beechorafl
Adventure Kit we have for vou. Just use
the un-coupon below.,

its sort al an un-coppen. M o el & crime n
cul up a page in National Gesgraphic, i1 ought o be!

Howessr, we have 3 dandy get! for you, and we'd
[ike yau to send for (1. Now!

SEND FOR YOUR FREE ADVENTURE RIT. You'l
get ene ot the most fascinating mags of the USA
yau've ewer seen  Anywhess Really a tun and
adventure chart to st you Irée -from the dull rou-
tine. A special Calevlator in the kil shows you how
close each adventure is in pleasant houts of Beech-
crift flhight Everything you want to bnow [#imast)
about Tlying is answered i this interesting gift Kit
lor readers of Mational Geasgraphic. WRITE ON YOUR

|_-.———————————————_I

LETTERHEAD TO: Baech Alrcraft Corporation, Depart-
ment A, Wichita, Kansas 67200 Ask lor the Beech- |
craft Adventure Kil I
CAVE U% yaur name, -~ Ty |
address. occupation. |'H-) e ey . W |
Bilot? Aircraft I 1"“_ echcraf t;.' |
awner? Thank youl = —r I
I
B . _ __ |
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