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Voyage
to the Planets

By KENNETH F. WEAVER

Assistant Editor

Puintings by LUDEK PESEK

To take us in imagination to the farthest reaches of our solar system, the NATIONAL GEO-
CHAPHIC has teamed its award-winning science writer Kenneth F. Weaver with the noted
Czech painter of astronomical subjects, Ludek Pesek. Their work reflects the knowledge
gained from American and Soviet deep-space probes. It incorporates the latest think-
ing of leading U. 8. authorities on each of the planets, and for their many contributions
to the interest and sccuracy of this presentstion we are deeply grateful.—THE EMTOR

I have reached these lands bul seiply

From an ultimate dim Tinile—

From a wild weird clime that lieth,
crihlime,

Out of Space—aout of Time.

—_FDGAR ALLAN FOE, "DREAMLAND"

5 SHEPHERDS OF QLD watched the
A starry arch of night wheel majestically
overhead, I'.hr:. took cemiort in the ap-
parent constancy of the heavens. Save lor an
occasional meteor whose brilhant  trml
Aashed across the vault, each heavenly lamp
stayed firmly fixed in its niche
Well, not quite all, Amid the thousands of
naked-eve stars, several of the brnghtest
disobeved the usual pattern. Unaccountably
and mysteriousty, they drifted from night to
night across the winking field of lights n
thelr own fashion, coming and going. Some-
times they disappeared {or weeks at a tme.
To some ancient shepherds, who in imag-
nation saw a herdsman in the constellation

Boites, these five mavericks were siray ani-
mals. The Greeks called them planetes, or
wanderers: The Romans gave them nomes of
their gods: Mercury, Yenus, Mars, Jumter,
and Saturn. And from earhiest recorded times,
astrologers ascribed mystical qualities to these
celestial bodies, as well as to the sun and the
moan, teaching that thev affected the destintes
of nations and of Kings,

The Babvlonians, who embraced the no-
tions of astrology, associated the planet Jupi-
ter with the god Marduk, a benign power.
Saturn they linked to Ninuria, the god of war
Murs, whoze ruddy color suggested blood, was
a sign of Nergal, god of the underworld.

A Babvlonian clay tabletof about 700 B.C.
warns: “When Ishiar [Venus] grows dim and
disappears. .. there will be 2 slaughter
When Ishtar appears . . . the crops of the land
will be prosperous.”

Fancies such gs these persisted through
the centuries—in Greece, in Rome, in the
Moslem East, in medieval Europe, and in
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the brightest in the heavens except for the
sune. Chwr wiessages, traoveling @l the speed of
light, take tiwo and a half minutes to veach the
210-foot radio dish al Goldstone, California.

The sun, only 67 million miles away, has
growm a theivd lorger than ot appears from
Farth. Now fwrce as muck solar heal and
light beat down wpon our spacecraft

Ax we curve arpund the planet, the glotwing
crescent rapidly enlarges. Ab closest approach
—alymit 3,700 miles awav—a  hall Venu
neariy fills owr feld of vision, shiming bril-
figitly with a slightly yellowish color. Then
the entore dassling spectacle sweeeps tnto view
as we g on arewnd and head for Meveury,
Venys is more than three times as bright as
Earth if seer from the same distance.

During the flyby, our cameras are toking
pictures of the scene and our instruments are
recarding tempevatures and olfer informa-
lion aboul the planet’s envivonment

Al we can see, howetier, is an expanse of
dense clowds. That is ol any man has ever
seen of Venus. And of may be all any man will
ever see; for what ivks below ot venl 15 an
e some world of wnbearable heat and pres-
awres and of lerrifving distoriions.

Back on Earth, scientists have just begun
1o crack the many mysteries of Venus. By
piecing together evidence from earth-based
raclar, from the Soviet probes (Venera 4 in
(October 1967 and Venern 5 and 6 1in May
1969), and from our own Mariner 2 in

The planetary symbols
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mmany minor planets kwin Jeibeey

National Geographic, August 1970

December 1962 anid Mariner 5 in October
1967, they are beginnming to find out what
makes Venus such a grim place

Key to the matter is a remarkable atmos-
phere, now thought to be aboul 95 percent
carbon dioxide, that exerts n pressure of a
hundred atmospheres (that is, a hundred times
the pressure of Earth's atmosphere). Equiva-
lent to the welght of water more than half a
mile under the sea, this enormously dense
atmosphere is believed to have crushed the
three parachuting Soviet probes like so many
egeshetls: when they were still 15 miles or
more above the surface of Venus.

AYERY OF THICK cLouUps above Venus
reach the astonishing altitude of 35 miles
(On Earth, even the highest clouds seldom go
above ten miles) They may block much of
the sun's light In addition, melecules in the
extremely dense almosphere scatter lght as
does a fog. The result, according to some sci-
entists, may be n murky twilight; others see it
as an eerie whiteout, or like living at the
bottom of a dust storm or a dense smog;

The thick pimosphere that weighs so
appressively on the surface tortures it in
ahother way. It traps the sun’s energy and
helps butld up the most furmacelike heat vet
found on any planet.

At least, this is the theary held by manv
scientists, based on the well-known “green-
house effect.” Solar energy filtering down
through the clouds is absorbed by the sur-
face, then re-radiated as lohger-wavelength
infrared, or heat Much of this heat would
escape to space and thus cool the planet but
for the fact that the atmosphere (like the glass
in a greenhouse) effectively blocks infrared

Some specinlists feel that the greenhouse
effect 15 not sufficient to explain the riddle
of Venus's ultrahigh temperatures: At the
ciquator they are observed to reach as high
as 1,000° F., and, because heat is transferred
<o efficiently by a dense aptmosphere, even the
poles prabably are not much cooler. At such
temperatures lend, tin, and zinc will melt,
and any number of compounds vaporize,

If vou could stand on the surface of Venus,
few obstacles would block the view. Recent
observations with the 120-foot Haystack
radar teléscape (opposite), opeérated by the
Muassachusetts Institute of Technolom's

See "Marmer Soans a Lifeless Venus,” by Frank Sart-
wull, NaTroNat GEDGRAPHIC, May 1963
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Lincoln Laboratory near Hoston, hoave de-
tected a low mountain range, but in general
the surface of Venus 1= thought to be quite
gentle in slope. Bright areas showing up on
raclar pictures at Havetack, and at the Jet
Propulsion Laboratory's Goldstone installa-
tion, are gencrally imterpreted as local rough
spots, not necessarily elevations

But of far greater effect on visibility would
he the thick atmosphere of Venus and its ca-
pacity to bend light ravs sharply, just as a
prism does. Thi= refraction would make it
seem that vou were standing in a bowl, with
the horizon turming up in every direction.

In fact, the light bending is so extreme
that, were it not for the low visibility, if you
shone an enormously  powerful light abead
al vou, the light would go completely around
the planet, hitting you in the back of the
hend. That is the whimsical suggestion of
Ir Von R Eshleman, who has studied the
way light and radio waves act in the atmo-
sphere of Venus. Pul another way, if such
an atmosphere were totally transparent, you
could theoretically see all the wav around
the planet.

N THE LATE 18TH CENTURY, Sir William

Herschel, Britain's Court Astronomer, be-
lieved that life existed on all the planets, ns
well as the sun. What a shock Venus would
be for him todav! Although some terrestrial
organisms can withstand unbelievably hostile
conditions, such as salt lakes and boiling hot
springs, no organisms that we know could live
on the hot surface of Venos. Nor is wiler in
ligquid form thought to be there; and some
houd water seems to be an essentinl for
earthlv life, at least

Ur. Carl Sagan, of Cornell University,
points out, however, that life on another
planet would not in any cise require terres-
trial conditions—that 1 would be adapted
to 1ts own special environment. He suggesis
that microscopic forms ol life may exist at
some level in the clouds, like plankton in
Earth's seas. At the top laver of the Venus
clouds, temperatures have been mensured
about —35° F ., and somewhere between the
irigted cloud tops and the searing surface must
be a “comfortable” temperature

Omnie of the many mysternes about Venus
15 where its water has gone—if, indeed, it
ever had any. Was Venus made from materials
that lacked water? Or did it outgas or exhale

National Geographic, August 1970

witter in large amounts over the ages, just as
has Earth, through volcanoes and (umaroles,
and then somchow lose it?

All we know for sure is that recent obser-
vations of the planet’s infrared absorption
indicate that the amount of water vapor in
the upper atmosphere 15 extremely low—no
more than 1/1,000 the amount in Earth's at-
mosphere, Controversy surrounds the ques-
tion of whether water droplets or ice crystals
could exist in the Venus cloud layvers,

It is an astonishing fact that Earth has
nearly as much carbon dioxide as does Venus,
even though only a small fraction of a per-
cent 15 found n our atmosphere. Most of our
carbon dioxide has dissolved in the oceans,
where it has become locked up in calcium
carbonate, such as in sea shells and lime-
stone. If that lock were picked, Earth would
have a dense carbon-dioxide atmosphere,
very much like that of Venus.

HE ROTATION PERIOD of Venus was for

centuries a matter of dispute. Published
guesses. varied from 22 houars to 365 duvs
But nobody knew for sure, because thew
couldn't see the surface of the planet itseli

Increasingly sensitive radar abservations,
which pierce through the clouds, have set-
Ued the matter. Venus makes o complete ro-
tation on its axis once every 245 davs. To
everyone's astonishment, it turns clockwise,
hackward to the typical motion of the planets.

Because of the combination of this slow
backward rotation and the 225 days it takes
the planét to moke one orbit around the sun,
Venus “sees” the sun come up in the twest
every 117 earth davs.

One of the controversies raging most vig-
orously in planetary astronomy today centers
on the question of what makes up the Venus
cloud=. When | posed the matter to Dr. Dionald
Hunten, of the Kitt Peak National Observas
lory, he commented wryvly, “We gzet many
answers o that gquestion, which means we
just don™ know."”

Some specialists insist that they find ev-
ldence of water droplets or ice crvsials; others
see dust. Among other substances that have
been suggested are compounds of mercary
and a form of iron chlonde which might ex-
plain the vellowish color so characteristic of
Venus: The truth, mast likely, is that the
Venus clouds will prove to contain a mixture
of substances,
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MARS AS SEEN
THROUGH THE CENTURIES

Revealing shadowy features through even early
telescopes, Mars has long challenged astronomers
to map its face. Christiaan Huygens of Holland
identified the vast dark region of Syrtls Major and
sketched in the south polar cap, which he located at
the top because telescopes invert the image.

Tha Italian astronomer Glovanni Schiaparalli saw
Mars as streaked with a web of canali — itallan for
“channals" or “canals.” Many took this to mean
there was intelligent life on Mars. L. 5. Mariner
spacecraft & and 7 in mid-1962 revealed some to be
alignments of craters or patches of dark terrain.

Polar arsas gleam in the third view. Craters ringed

probably by dry ice pit the south polar cap (below),
as seen by Mariner 7 from 3,100 miles away.

FHOUTOGRAPHED BY BO-INCH TELESCOPE AT
CERRD TOLOLD INTER - AMERIC AN
OESERVATORY. CHILE. 160
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catelltes. Phobos (Fear ol Deimos { Terror),
wire namedl lor the war god's atten
Muars, the home planet of Dejah Thorls: Prin
coss of Helium, if my bovhood memory o
reading Edenr Bice Burroughs serves me right

LS

Time: Nouember 14 Tuxl 193 davi
apy our one-lon Mariner spacecrafi left Cape
Kennedy, fropelled by an Abtlds-UCentaur
voioket, 1 i unmanmed, buf el wy imagine
e are abpard. N e (Tr
approqch to Mars, only 1,000 miies aboe tire
rivddy surface. The colors are ornl ocher in

1071

at owr closest

the brivht areas ard g praver ¥ed in the dark,
with none of the greens and bites obserpers

“ser™ in their lelescopes. The bright greens

Miars

SWer Ly

monotony o chaos:
VArVInE  (errain
within 2.200 miles: of the red planet
in 1969, two unmanned United States
spacecralt, Manners f and 7, lashed
hack stremm
Poring over them on Earth. thelled

b ripm
i | ERLLEELT

of television pctures

Mars-wulchers beheld three distind
featiureless

CERiereil relmnme afrl tertaln

Live landscapes A vl
prhaamn
rehtle laleled hacti

Craters ahiand mo the soulh pola
of the planet's more
Pwia craters idubbed
the “Giant’s Footprnnl”™ be near Lhe
dark line of the terminator. Mars hils
ane huge crater 100 miles peross
mNix Oympeca (Snow of CHvimpuess

ared (T, o

ptleel  reEions

Finely crumpled ridges, each & mik
ar wn wide mnd severnl miles long,
wrinkle a chaotic region (FREEL, opper)
photographed hy  Mariner 6 from
1,300 miles The mzgged but almost
craterless made Covers hyundreds- of
Lthousands of sguare milex Pondering
the expanse, some solenlists sugest i
Formed when & subterranean ub
sance such as pertiafrost withrlrew
rausing surface areas to collapss

v\ guarter-tmllion sguare mles ol
featureless termin bl a Marmmer 7 poc-
tgre of the Hellas "desert,” made Trom
2,250 miles away (lower). The two
dark smudges stem (rom Ty cletects
Mars specinhsts believe thal a power-
such as hlanket-
ACTOUNtS

ful erasing process
i by wnd-borne material
for plains ke Hellas

and hliwes are very largely an optical itlusion.

Our cameras ore grecidily recovding the
veene below, This tiste will be no stmple fivhy,
sch s the previons three Mariner Mars
mrsstons. Cur (pacecraft has gone ndo an
arbil thad sl swang owd o g dixtance of
10,3000 mzles and brang wx back to g 1,000-
mitle allifude pust 12 howrs from now. For
the next 90 dayy we will orbil e thas fash
vom, photogrupiinag sivip after strip, mapping
70 perient of the enbive planel

We scan the dark and light areas, search-
iny for familiar oullines. Nix Olywipica { Snou
af Olymprs), a bright-ringed crater 300 miles
arvoss, Hes far to Lhe noviineest. Below us and
to Lhe west 13 Solis Locus (Lake af (e Sun),
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anrd st ahead are the dark regron Awrprae
Sintis (Boay of the Dawn) and the bright re
grons Condor amd Xanthe, What romaniic
names these arve, given af a ime when every
edpcated man was steeped in myvilaloey

Crafers domanate the landscape. We can
see o monwntarn chaims, no podies af walker,
o canals. The almosphere seems clear almost
to e horizon, whire o werrow vime of blyish
hazge, with an occasiondgl bright palch, pives
wiy guickly Lo the blackness of 1pace

And onl am that blackness, 130,060,000
miales aswayv, shines a diminished sun, bce-
Lidveds tds remembyred size. Only half as much
wolir energy 15 falltne on Mars ar on Earth,

Back on Earth, 400 seconds gwoey 48 opy
telemelry signals travel, scienbists af the Jet
Fropulston Labovatory are processing Mari-
ner's TV pictures and information from our
instrinients aboul temperalures, atmosplierie
constibyents, and possibiyv some of Lhe mler-
tals of the suvface.

B Pl B B ESEE E A O B

Recreating a Mars on Earth, Bradford A
smith plots features reported by Mariners & and
7 onto a globe for comparison with abservations
irom Earth. Professor Smith directs planetary
program: at Sew Mexico State University

National Geographic, August 1970

Fen days from now another Maviner exactly
like oury will wrrive, go tnto a somewhnt dif
fevent ortal, and for W0 davs flash back e
Earth findinps abont seasonal changes. Be-
fieeen Miese two Maoviner 1971 missions, we
frofe fo clear wp some of the entgmas aof Mars.

EFORE the Mariner 4 mission m 19465,

when ull we knew of Mar: had been pain-
fully gleaned throueh telescapes, many people
believed that Mars was much like Earth, It
was the only plancet, ol course, whose surface
we could clearly see. 1= solar dav lasted only
about 40 mianutes longer than ours, Uhe Gl
ol It axis with respect 1o Lhe orhit was uJIJ}
aboul two deprees greater than Euarth's,
which gave the two plancts much the =ame
seasonal varations,

Cbservations showed that Mars had o thin
atmosphere. Surface lemperatures, at least g
midday on the equator, were compurahle to
ait temperatures on Earth on a spring day

We could clearly sev polar caps like Earth's,
presumably made of water ice, that waxed
anil The spring
“weve of darkening,” which some observiers
thscerned, sugpested veestation responding
i the advance of g wave of moistare from
the polir regmons

And of course there were the Ycanals. " Ever
since the Itahan astronomer Grovannd Schin-
parelli in 1877 described seeing many drpiehi
lines on Mars, people haed persisted in con

wiatied with the seisons

striing = waord canali ichannels o ¢onalds)
ns suggesting that intelligent beings hod dog
them. Percival Lowell, founder of the Lowell
Observatary in Arizona. pyramiocled Schia-
parelli’s canall into a foll-blown fantisy of
intelligent bemngs on Mars

But the three Marniners (oneé in 1964-65
and two i 1969 have demolished most of
these notions:. From close-up pictures sent
back to Earth, showing some 20 percent o
the Martian surface, and [rom  infrared
and ultraviolet studies, we now see o Mars
that 1s quite different from Eorth amd. in
deed, from anvihing else now known in the
solar systen.

The Martan atmosphere, chiefly carbwon
dhoxide, measures less than 1 percent the
density and pressuré of Earth's You would
have to climb more than 20 miles above the
surface of Earth to find atr so thin, The planet
erjovs hittle protection against the sun's radia
tiong, especially ultraviolet, that would quickly
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kill anv unprotected Earth organisms. 1
there 15 anv life on Mars, it clearly must have
hield or filten

<0 hiave to be able to endore abrup
temperature. At

wyme kind of
[t wil
andd
midday on the equator, a thermometer mighl
ITHE ST h as 807 F
could drop te 15307 below zero
Martinn hfe would vers
along without water;
has ever been detected on the surtace
Mars appears to be much drier than Earth’s
minist

a
eRIrCMme Changes in

as hig bt that might il

likely

have to el mih Digguiail

WALET

artel dederts
thist Mars

permidrost.

reliirs
water m the form of nerhnps
many feet under the In addition
thiere 15 a very small amount ol water vapor
m the atmosphere, Although the thin haze
that seems 1o hang high in the atmosphere

some sotentiste helie

SUTTACE

probably consists of fine particles ol Irozen
carbon dioxide, brichtenings on the disk
chiefly in the equatorial regions; may be

witter-ice foi or clouds, or even surtace frosl

The polar caps all probabiliy are dm
Ire—iroeen SyiHil
WA U in
st lirne. or

dioxide—with o
amount of e Lhis
spring, melt T
evaporate. It's unlikely there is enough water
in any form to support vegetation that might
produce the

carbon
wialer e
thiev o tol

waive of darkemng

w YvT1EW of these hostile conditions, | asied
I De. Norman H 'rofessor ol
Biology al Callech, about prospects ol finding
hie on Mars

“Muriner’s
not improved the chances,
time nothing
disproves the
“If Hie does exist on Mars, it must
thing very primitive, like bactens; the wdea ol
substantial plants or animals 15 oul

Homwitz,

certiinly
al the
finddings
SJLVS

chservalions have
althotieh

Marnne

tv of hie.” he

LI i Hhe

||-|I-_-'.

W S0

A few scientists pre less pessimistic. In any
case, o orbiter or Hvby ¢an Answer the ques-
tion, only & landing vehicle. That's why NASA
hopes to send a spucecraft called Viking to
Mars in 1976, landing mstruments 1o scoop
up soil and test for life (puagges 172-30 Eithee
way Lhe answer goes, Iologsis regard it o
of the utmaost importance in helping to ander-
stand life on Earth

“When men hirst
may actually do before the
will finsd
terrman for the most part,

land on Mars—as they
endd ol this cen-
nihterestiinge

tury—1thiy risther

: AW E"rur'u_'-.-.nr

Rabert Leizhton (below), of the California
Institute of Technology, who wis inchoarge of
the Mariner Mars television expenmenls
“Everything in the Mariner pictures inds
gentle dlopes on Mars. 1 here are
ranges. no [aults, no
ive volcanic fields, in fact no evidence
pwetivity. Yoo
(ratier aon Mars ond never know 11— even one
that appears sharp und clear in the pictures.
Mars does indeed have highlands
lands. Using Lincoln Lab's Havelack radar,
Dr. Gordon  Pettengill, Llirecior ol
the Arecibo Ionospheric Observatory, has
found a difference of about cight miles in ele-
vation beltween the highest and lowest poamt
But the changes in elevation
are eracdual and the slopes are pentle as
climbs [raom the lowland basins

CRieEs YETY

ik EOoLn Ly (L g Ac
CXTEns

of vinlemnti could =tand m i

i [

on Lhe planet

e o bthe
highest platenus
S *Mars A New W] 1 kx

SATIONAL LeECHiRATL

||||.|| "Ly Larl sapan
L crndser GT

Man behind the Mars nillurt"-, Dir. Robeert
Leighton, Professor of Physics at the California
Institute of Technology ' Pasadena., hacl charge
ol the successful TV studies ol Mars by Mariners

0 oand 7. as well as by Madiner 4 in 19%64-5
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a misnomer, since all Mars 3 o desert) rep-
resents the third kind of topography of Mars.
It is called featureless because in a lorge
smaoth basing some 1,200 miles across, hardly
any craters cin be seen. Nothing an the moon
leoks like this, hut it does somewhat resemble
the great plains of Earth

By contrast, the dark highland resion to
the west, Hellespontus, is heavily cratered
Lrealogists seratch their heads when you psk
them to explain why, What could allow
meteoroids to fall on Hellespontus but pro-
tect Hellas? Or what could erase the craters
in one remon &nd not in the other?

Professor Robert Sharp, of the Depariment
of Geology at the California Institute of
Technolozy, proposes the most interesting
theorv. He sugpeste that possibly Hellas is
floored with some unusually light, porous
materinl (which he dubs “micro-popearn®).
The Martian winds, perhaps occasionally
reaching 100-mile-an-hour velocities, could
eastly move this matenal, and craters would
quickly be filled In and lost

ROFESSOR Hradford A Smath, IMrector of

the planet-photographing observatory at
New Mexico State University (page 168),
offers a plausible explanation for the evanes-
cent lines called “eanals ™

“Now that we hive seen the Mariner pic-
tires, the ilea of canals should cease to exist.
Some of the clussical lines are discovered to
be chains of dark-floored craters, some are
irregular alignments of dark patches. Most of
the rest will be figments—illusory and miz-
nterpreted.”

Two scientists at the University of Massa-
chusetts, Dir. Wilham T Plummer and Robert
K. Carson, report that the reflection spectrum
of Mars resembles that of an uncommon sub-
stance known s carbon suboxide, a foyl-
smething compound with the formula Cy0,
When ultraviolet radiation hits thissubstance,
it forms polymers, or molecular chains, with
an orange or reddish-brown color. Carbon
suboxide, rather than fron minerals, could
account for the color of Mars, the two scien-
tisiz believe.

This report has aroused substantial con-
troversy. However, a comment by Dr. Leigh-
ton  hecomes quite pertinent: “If vou're
planting to go to Mars, better take a clothes.
pin for vour nose. They tell me it smells
like fermented sweat socks."

National Geographic, August 1970

1 Trme: Midsummer 1072,
AStﬂrﬂl d‘ﬁ The Pioneer F sparecrafl,
which loft Eavth 140 days ago, has long since
cvessed the ovbit of Mars. It i3 125,000,000
miies from Earth, headed for Tupiter, lorgesi
af the planets. To us, as imaginary passengers,
it appears as g mere point af light; its banded
idisk will not be clearly visible for many weeks

Now we are runsing the pantlet of the aster-
otd hele. The wmoment of bruth has arrived, Will
we survive passage thraugh the minor planets
and millions af smaller objects that swivl in
this celestial grinding mackine between Mari
and Jupiter? It will take us some 200 davs fo
crosy the 130,000,000-mile-wide bell,

A particle even the nze of @ pea neoving ol
12 miles a second could completely disable
our spacecraft, What are the odds? Fortunate-
Iy very low, according to the experts planning
the Pioneer flights

We scan the bluckness, hoping to see one
of the minor planets, bul in vain, Calenlo-
tions are thal while btraversing the belt we
might be within wiewing distance of no
mote Lthan one ohject ax large as 450 fept in
diameter. Perhaps 20 bodies oy larpe g 130
Jeet gevoss will come clove enouph to be ide-
tected, but oniy if we are looking i the right
drrection al the right time.

On New Year's Dav in 1801 an Ialian,
Ciuseppe Piazz, discovered a starlike body
tevond the orbit of Mars, where a “missing
planet” was supposed to be located, Named
Ceres, it proved to be the first and largest of
a group of objects called asteroids that cirele
the sun in a wide belt between the orbits of
Mars and Jupiter

Ceres, an airless, lifeless ball 480 miles
dinmeter, is large enough to be termed a
miniature planet, and =0 are a few others,
such as Pallus, Juno, and Vesta. But the great
mujority are irregular chunks no more than a
mile across, and countless numbers fange
down to the size of dust griins Perhaps
100,000 could be detected with the 200-inch
Hale telescope on Palomar Mountain, Cali-
fornin. Only one, Vesty (page 195), is ever
visible to the naked eve. If all were swept up
together, they would be less than a thousandth
the mass of Earth

~Nearly twio thousand asteroids have heen
observed enough to be given numbers and
names. Many bear mythological names Others
honor astranomers {Kepler and Hale), flowers
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(Crocus and Begonia), cities (Yalta and Chi-
cngol, and women (Sheba, Dulcinea, and Mar-
lene—ves;, Marlene Dietrich).

An easy assumpiion would be that the
nsteroids are the debris of a planet that ex-
ploded. But the reverse may well be true

Dr, Tom Gehrels, a long-time student of
these objects at the Lunar and Planetary
Laboratory of the University of Arizona,
regards them as building stones of the solar
svstem. “The asteroids are probably part of
the grizinal record of the nebula, or dust cloud,
from which we believe the sun and planets
condensed some five billion vears ago,” he
says. CAdteroids are dust that haz been com-
pacied—accretion  products—-or  fracments
from collisions of such bodies.”™

While muost of these small bodies stay close
o the asteroid belt, o few have eceentric orbits

Bl mElsd o0 8 GEREAED FoomocadEpry .:_l RS

The voice of Jupiter: Spasmoedically and cryvp-
tically, restless Jupiter buests forth with powerful
radio niodses—emissions once thought peculiar to
Lhi stiars aned gmlaoes. Apparently associmted with
Lhe planet’s magnetic feld, the rndiation is affected
by the position of the satellite o,

Here at a University of Texas radio telescope
near Marfa, Jupiter symbols mark a Jovian radio
storm. Other squiggles are nolse and interference.

National Geographic, August 1970

that invade the inner solar svstem, and some
fly so close to our own planet that they might
e called * Earth-prazers”

loarus, for éexample, swings out 153 million
miles from the sun, but every 309 days; at
perihelion, it comes within 17 million miles of
the sun's raging heat. At such close encounter
s half-mile-thick bulk may become red hot.
Appropnately, it bears the name of the lad in
Greek mythology who came to grief when he
tried to Hy with wax-bound wings and ap-
proached too close to the sun

In June 1968, Tcarus massed Earth by only
4,000,000 miles. Another space rock, Hermes,
only 1,000 feet ncross, came within half a
million miles of us in 1937, barely twice the
disiance to the moon (painting, page 135)

And just a8 vear ago this month, astrono-
meers lonk alm at 4 most unusual Earth-grazer,
Cengraphos, which came within 5.6 million
miles of their telescopes. Discovered in 1951
during the National Geographic Society-
Palomar Observatory Sky Survey, this plan-
etotd was named in honor of the Society. lis
ciutalog mumber is 1620, which leads one
astronomer to refer to it a< "Plymouth Rock "™

When Geographos's light was measured
with a photometer, it showed a peculiar rhvth-
mic fluctuntion in brightness. At periodic
intervals, it seemed to be six times as bright
s at other umes. No other asteroid shows
such extreme variation.

From this and other light measurements,
I3r. Giehrels has recently determined that
Geographos 1s a cigar-shaped body nbout 2%,
miles long and half a mile wide It tumbles
end over end, so that part of the time we spe
reflection from its long side and part of the
time only from an end. This expliains the wide
fluctuation in brighthess (page 175)

H UGE CRATERS an the moon testify to what
happens when the orbits of these Anng
mountams bring them into collision with
other celestinl bodies. Scientizts generally
accept the iden that some meleoroids are
pieces from the asteroid belt, although others
are the debris of comets

Earth’s atmosphere burng up the small
meteoroids. And no one need worry about a
large one striking Earth, Calculations suggest
that it happens no more than once in 30,000
vears in North America, even for a rock only
10K feet across, the stee of the one that blasted
out Anzonn’s Meteor Crater
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farmed 'when vadrooen josin:

nitrogen respectively, have als been  de-
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distortions of Eorth's stmosphers

Ater delivernmng its Joud, the space

chuttle will descend Lo

stk om @ cog

ventonod ranpway, L.aunched from

Cape khennedy, annther shultle sepa

ralies [10mn v Te-iEnhle booster thal

carried it indo sphce

o 1nclude- T

manéayer 1N this jmntrama, artis

Melzer portrivs it at nearly the alti-

tude af thestanon Actually the hooster

will separate at only 47

miles up

e '-_']];J_]I_ aren At o 1i|'_.1|.,' § ITES ||||ir'| I el mosred
nprainst the star backaround in that mterval of
its, 1t would seem Lo jump
Asteroids and spurious images complicatedd
this tedions work. But on Februare 18, 1930,
after seven months” pamstiking inspection ol
wome six million star images, Professor Tom
baugh found his guarry—a yellowish body with
o magnitude of about 15, ondy 14000 as bright
s the faintest star you can see with the naked
eve. It was named Pluto, and the st two lelters

sEveral mg

of the name, which also are Percival Lowell’s
mmitials, became its svmbaol

he outermost planet 15 so0 small and so0 re
mote that 1t 1s excecchingly cithoult o measure
prcuratelyv, Thus we know almost nothing about
it, except that it orhits the sunin 247 earth vears,
rotates in 6.4 davs {known from fluctuntion of its
light), and appears to be no lurger than Mars: 1
15 thought to be sohid and not made of gases, 1
eccentric orhit brings il inside Neptune's orhit
near perthelion; in {act, it comes closer Lo the
sin than Neptune ever does. For this and other
regsons. some nstronomeérs think Pluto is actual
v an escaped satellite of Neptune

Following his discovery, Tombaugh continued

sepirching for other plangts. Fourteen vears of
wiork on 338 pairs of plates with B0 malhon star
imnges left him exhagsted but convinced: “If
anvone wants to oo out and look for more plan
ets, (O K., but he'd better look up what 15 1n
violved,” declares the man who found Pluto
[ronically, the calculations of Uranus's devia-
tons on which Lowell's prsdiction was hased
have since been shown to be in error. So the
discovery of the ninth p

anel, although the re-
sult of the most tedwous svstemalic searching,
wits 10 reality a happy acoident

N MARCH o, 1980, we enmcounier Pluto on
O oty Grand Towur. Al thal Limie bthe Lillie
planet, probably a snew-covered vock, 15 thirty
ftmes as far from the sum as 15 Eavth, and e
solar emergy falling on each sguare mile i3 a
thousandth of thal for Earth

Owr long voyage Lo the plunels i3 ended. The
{rrand Towr spacecraft moves on lo an endless
wandering beyvond the solar system and into the
mazes of the Milky Way, We lgve traveled far-
ther than any man before ws, and have seen such
waonders as ne eyve has ever beheld

With Twmarued Kart, e 18I0-century
philosopher, we may sav: "I have . . . ventured on
a dangevous jowrney, and | already behold the
foothills of new lands. Those who have the
conriage o combinwe the search wili sel Jool

wpen Hhem FHE EXND
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Exploring the Heavens
With the Society’s New Map

space, from as far awday as the most

dizgtant glimmer the eve can see, the
National Geographic’s map The Heavens
brings the magnitude of the celestial canopy
as close as the observer's hackvard

The Society's revised sky map, distributed
with this issue of the magazine,® appears as
the world's attention turns again to the time-
less panorama of the heavens—drawn there
by new adventures in space

Your Society first pubilished a sky chart 51
vears ago, in the pages of the NATIONAL
GEOGRAPHIC MAGAZINE, and distributed the
first wull map of the heavens as a special sup-
plement in 1957, To mest continuing demand,
the map had to be reprinted twice.

Hecause of soaring interest in space, and
because the Society’s membership has grown
greatly, the map has been revised for a sec-
ond distribution with the magazine. The orig:
inal version went to 2,200,000 member-fami-
fies, the new one will reach 6,500,000

Churts Depict the Chunging Show

jERUEE THE SPANGLED CHASM of

The two Yhemispheres™ of the map show
the skies as they appear from the North and
South Poles of Earth. Observers in lower
Intitudes do not see all the stars in one of
these hiemispheres at ganv one time, of course,
or even identical celestial arrangements at
the same hour week after week.

Around the hemispheres, the names of the
months indicate when the stars in each seg-
ment of sky are brought into prominence by
Farth's anmual jourmey around the sun. Our
planet’s daily rotation on its axis also changes
the heavenly picture, obscuring some stors in
sunlight while others parade past by night.
Earth's turning seems to spin the constella-
tions near the poles of the celestial canopvy in
orpits of therr own, while caustng stirs in
lower latitudes to appear to rise and set

The charts on the reverse stde of the map,
designed by Dr. Donald H, Menzel, lormer
Dhrector of the Harvard College Observatory
(<ee "Saolar Eclipse, Nature's Super Spectacu-
lar.” page 222), show the positions of the ma-
Jjor stars and constellations for viewing in
every month, from vanous latitudes.

194

Of course no map could display more than
n fraction of the hundred billion stars of our
gainxy, the Milky Wav—aor the quadriilions
of suns shining in the millions of galaxiesvis-
ible in powerful telescopes. OFf the 6,000 or o
stars the unaided eve can see, the map shows
1,971 of the most apparent, especially those
that form the 88 constellations,

A strip map depicts the consteliations of
the zodiac, that band of sky centered on the
echiptic, the plane of Earth's orbit around the
sue. Above the zodiac, o panel tells where the
plunets visible to the eyve may be =een during
the next three yvears

Artist Aided by Photographs From Space

Hustrator Jay Inge, a member of the Socie-
tv's Cartographic Division, painted the pic-
tures of Earth, Earth’s moon, and the planets
Mars, Jupiter, and Saturn. He used photo-
gruphs transmitted from Marnner spacecrafi
6 and 7 to show the craters of Mars as we
now know them, photographs from the Apallo
missions guided him in painting Earth as our
planet appears from space.

The stargazer who takes out his map.on a
clear night to study the heavens joins a fra-
ternity. of the mind chartered at the dawn of
history, The Chinese, Egvptians, and Baby-
lonians had discerned method in the seeming
celestinl madness more than 2,000 vears
before Christ, establishing astronomy as one
of man's oldest sciepres. Now moon-voyamng
ustronauts and phyvsicists plotting spacecrafi
flights to the planets turn again to wstronomy
to carry ot man’s boldest explorations.

Except for a select few, space travel re
mamnms——in our era—a vicarious mdvientare,
lived through televised images and the cruckle
of voices across the ethereal chasm Still, the
heavens belong to evervane who gazes at their
glittering display and seeks his own answers
to the riddles there. The fraternity of star-
gazers, ancient and honorable order, remains,
as ever, open to all.

“Addiional coples of the map The Heavens, and
other wall maps of the Society, muay be ordered by mai)
[rivim lht}ll_. 61, Natinhal Geographic Society, Washing-
tion, BB €0 20054 Prices inclugle postage and bandling
£1.15 on paper, 5330 on plastic (unfolded)
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“Sunrises and sunsets grow side by side in these woods”

of the chingelul maple, ash, and birch forests

M assuchiasetls
Lhtnbher vista thid

fistpnee. Al

Inciydes a3, 381100l

§ i
EEETIIRET S I'-|!_- {rTEE A

I'll.l.'..-ll Er |I::I-l'|'. iHion Towier on Lhe _"l.tlll:_Ll.l.L i rm |I
Muount Greviock
puctRers timl

werobe Herman Melville

mantling the Berkshire Hills in western

FRIDOS By win
highe=t of th [ AKS, §

{0me (0 (ne Enduring

BerKSMIPes

By CHARLES McCARRY
Photographs by JONATHAN 8. BLAIR

EAR MY HOUSE in the Herkshire Hills
ol Massachusetts 15 4 lovely forest |||.|:=.'
where three hrooks meet. Standing by ong
stream, vou can hear the others ringnge,
4% m i choir loft you can hear the sopa-
['hese cold waters,
cul through gray

rate volces Of Lhe s1mirers
in their ancient

white

LTS

eilfes  and boulders, creating by an

edidy here and there a stone animal face that
a farelock of white [roth

brooks come together at the top of a high clifi

and fall in twin eascades, like the brauds of

an Indian enchantress, into a basin of stom

WATS Finally the

then spall dewnward in vet another waterfall

| Toty

i the spring of my son Caleb's
he and | _
that flows in Caleb's veins has been Berk

e1ghth veas
e Blooad

stood by these brooks

ire hlood for six generations, and settlement
of the hll back little further than that
Laleh asked about the rocks, about the gla-
ciers that left them (and the volcanoes before
the glaciers
waorshiped them
tried to farm among them

S

cabout the Indians who mayv have
ipout  the poneers whao
| Hirs Cnleb observed. “are ki
Lhe mund of the earth, Theyv know evervthine
Lhat ever happened here

| he wild "-r'.-|!_|'._‘. af the Berkshire woodls






was new o Caleb's eves, (or e had spent ns
entire hife il !'|l.|l|_ |F| .-r-rI"n;. [ et ||'||1E'||_'r-~

the first members of our family to be born
outsicde the Berkshires since the

negran o explore

L /LN centur
had just the landscape
mmid the history of these sgncient hills whicl
e, blue as g4 Yonkee eve, between the New
york State border and the Connecticut Raver
in western Massachusetts (map,
writers like Wilkam Cullen
Wadsworth Longfellosw. N
Herman Melville, and
Kichord Wilbur,

MAEE SLRI)
Poels  an
Brvant, Henrn
thaniel Hawthorne

B & .I = - =1 .
Pulitzer Prize-winning poe

I e

who lives on a hilltop above |

IMmiRgELon,

nave all celebrated the Berkshires' lvrn
cquality,™ But 1 confess that as a b

omows 1 o would have loved the Berkshire

III'-'lll'III

soil better if there had been fewer rocks ip il

e wooils were o |||.|| ¢ 1o cut the winter's
fuel, rather than
flowers, For many & Berkshire man—still
his fhelds

i1 ','l.LII B D muse over wild

adding to the stone walls around

with the rocks turned up by the spring plow-

Ine. still fighting the forests that would <oon

i 34
o Ralnd Ny LLLLIIFAITEINT s L]

vlaszarhuspits”
W illliam 1. MNicholas, GiEOG s -] -

Miarch



Bar |.

take his mowings f he neglected them
—the hills are anyvthing but [yrical
“Things don't grow here,” my father used
to =a@y, M Dhey (ust manaee to climg
Stebbins Howes, who works his familv's
farm on the =lopes above the village of Swill
Kiver, lold me. ¥] guess

here as anvwhere, But, by gosh, it keeps vou

stay ahead of nature.”
Az he spioke, Stebbins stood knee-deep in
the late =now, It was the tirst dav ol sygarnng
that brief period in enrly spring when maple
[roIm ':,|_';:1|1l.'lf Irees—anid the

san 15 collected

it's about as [ATELLY

Through a foot of resh snow rides Ka
phoel Howes, making the rounds of his sugar
maples with a five-barrel sap sléd. He and
i Rets: b

his brother Stebbins ¢t out 800 b

micl-March, warm davs amnd {reezine night
have uewally brought on the run. For senera-
Hons the Howes family has managed o dairs
{arn

on Lthe sieep slopes near Cummington

steam of the evaporator i which the sap 15

botled down into syrup (30 to 40 gallons of
sap will yvield one millon of syrup) Delched
from his sugarhouse (paze 201)

[ acked Stebbins if sugaring, with all the
work it involved, was sull worth the effort

“MNo more effort than it ever was,” he re
phed. " And
Lrees fust stand there."

The Berkshires are the eroded
loftier mountains that may

|:"I'I'FI.'I.' No s¢ense Wetiing Elhe L[ rie

reriaing ol
TEErTE

have been stand
Even in the late

1600"°s their formidable eastern rampart. rns

ing 460 million years pyo

i an averadee ol 2000 feel, halted settlers, By
then, Maohican Indianc had come 1in from the

A establishend

west an L village in the remon
they knew as Housatonte, “the ploce bevond
the mountan.” (In The Last of the Moliicans,
Tames Fenimore Cooper gave the nome of this

tribe a different spelling which is still pre

ferred by mamy—buat not inthe Berkshires

Lintil the early 1700 the ranee discowr-

aged the westward expansion of those colo
nists long =eitled i the Iyt
Vallev, And another half century passed be

fore they arrmved e ans aizalile numbers

(onnectieul

Yankee Traders Drove a Hard Bargain

A delegation of Massschuseits men met
the Mahican leader, Konkapot, at Westheld
in 1724 and persuaded lm to accept £460,
three barrels of cider, and 30 guarts of Tum
Housatoni [his tract
n fourth of Berkshire
County. In simunr tashion, hese INWariike
and upright Indians lost the rest ol
Berkshire land before

[he

ITILe il

{ iy | || il L FpEr I
1) uad b el -I. L

-.:||lll.i.| whal 1= now
AT R
"II'II].":'
gl very

the end of the
disposses=er] Tndigns an
for Mrs, Polly Pierce, curator of
the Historical Room in the Stockbridge L
brary. James Fenmmore Cooper, she told me
was premature about the dzappearance of
thie Mahicans
Two vears ago, [our descendants of the
Stockbridge Mahicans wvisited
flontinned on pMNve 204 )

1
AR Y

their tribe's

't l\-.'.:” .IIII" pLEEF In LEd I':l-: II'II-II:.-IIIII:'I I i

stephan Greene, NATIONAL GEOGRAFPHIC, Aprl 1934
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Woodlands resplendent in the radiant robes of sutumn ring o country charch in the town of Floridag




Perehed above o ._|r||_j||-|_.||||.-|:||-|_‘|] villev, the clapboard chapel gleams in the brst light of dav.




Preotoos moments ol plav—those last few

AT i Hi Ligl ri 2ol Vi I LA OT

il -||I LI e FOaTn -.'_;ul_lh T 0 e 4 A L

sich smatl schools once spnnkied the s

ol Berkihires, and author McCarmy well
remembers his early vears in one at Plas
feld "Bat mine was

cibls] Tt Bme] ey oamis

nuych larger.” he n

that Inchans  of
Ve in Wisconsin

lost lands, It
Mahican ancestry still
ey W

Pigrce smdd saclly

SHUE TS =OTTEE

s

“hiat they haven't forgotte

lanpuage.”

jorroiten their
the descriptions of Berkshire scenes handed
down from elder o elder 1n their legends

f them, & woanderful old man named
Ldavicls
the group called ‘Pop,’ told me there wax o
story in Ltheir lore about & place on the Howsa-
where it was fasier

E' el '.'-|||-I'- YIOUNEer men |||': - i

tanie Kiver to portase
anoes than to paddle round a big bend.” Mrs
Fierce
ot that we call Horseshoe Bepd, and he was
‘¥Yes," he said, ‘it Is
hnd he gave the

|!I|||'.. 1 5y

ontinued. “"Well, we ook E"|||| iy s

srized with excitement
st ms our legend tells us!’
VOTE a fatherly
Trust the legends!

peopHe if (o =ay,

Berkshire People Decry "Bahstin” Time

For most of Massachusetts, the Berkshirn
150 vears “the place be
mountain® The
PeOfHE CAME 1N Tom Lonneciicul

Vit leys
vond the

Herkshimes'

remalined (Or

malority of Lhe

eastern New York, and the pros
from their
sopth o New

LIE i
tubborn, stony
York City, not

wresled
wient
cast to Boston

Boston attitudes and Boston politics have
never figured much in Berkshire life. The
region may have pad its taxes to Boston and
laws, bul its ife was
Bahstin,

|||||'\| || E¢|=-'||'| 1E= 450 1]

“1 don’t care what time it is 11
L commonwealil
atfcial, “and in Bahstin they don'’t &new what

Frme it 1s

i farmer 1 know once told

mutunl, a: al
w o woikld rather brosl

In Mew Hoampshirg

[he sentiment s cordiall
mas=t amy Bostonian
n Cape Cod or shiver
than drive
will attest
I e

rTl.lIZ'

I|||.|"I. rlll'.'- :I':I.III.I--'I-.
'.'|.'|'|| AN |
Berkzahires

" = 4 B - 3 =
the Berkshire Festival at Thanels

IAregest exception o this
B
hetwiden Hostor .1!III thi

i<l COLrse

wood, near Lenox, Practically every sumimer

since 1937, the Boston Symphony Orchestra

has played there, attracting thousands of mu

i over= (rom all aver the world, meliidin

Maszarhusetls I
he Berkshire ski resorts have also brolken

i
L g
B

EASIErnmost LS | d-15
down Bostonian indifference. Bousquet's in
Mittsficld, the oldest ski slope In Massacho
began drawing the cityfalk t
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Brodie Mountmn
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BULion to mirastate anits

i nren in Assnchusetts [ratigs £ts-13] anil

Iminy Peak at Hancock, an important trai
ng ground [or vounssters who aspire o the

Lo Clympic skiing team
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stock had to be carried half a mile in o wagon.
The water that sloshed on our clothes froze
hefore we reached home, and my mother used
to thaw our buttonholes with a hot fatiron
while we stood, my brother and L spread-
eagled in our frozen jackets and trousers like
cravoned figures in a child’s drawing,

It is still az cold in the Berkshires, but thal
rustic life 15 almost gone: Harry Guyette and
a few others live a version of it, but tractors,
milking machines, and chain saws make
it easler. The passing of the old ways s re-
gretted, vel anderstood, by Thomas T. Pack-
ard, who lives with his brother Harold on
land their great-great-grandfather cleared

“When vou talk about the past,” Tom told
me ane February afternoon, “vou're talking
about folks that loved the future. They came
here tn the 1700 and 1800°s when this was
nothing but woods. They cleared the land,
walled up, planted trees, built to lasi, and
mude a fine future for those who came after
The church, the school, the Gumily, thoese three
things had to be. Todaw, their skills are lor-
potten, their ideas don’t count. All gone.”

When | was-a bov, Tom was a young man
His hair was dark as g Mahican's. Today, al
63, he is still as sinewy ag his wit, but his hair
i« white and he is likelv to mention that the
life lived by six generations of Packards—
Alled with the color of crops and the scent
af hvestock—will end when he and Harold,
bioth bachelors, are gone. Tom 15 chamrman of
the Bouard of Assessors in Plainfield, and, as
president of the historical sockety, knows os

Three stories high, a glunt
power  transformer ander-
goos preparation for a hnal
high-voltage test at the Gen
efal Electric plant o Pilis-
feld, A G E. invention, Lu-
calox hphts bathe the vast
hullding m & golden  glow
The Berkshires' major in
dustrial  complex, G.E. em-
plovs 1], 00K)

Muosked against link, awork-
et spreads finely chopped cot-
Lo roess L o starage rodamn at
Crane & Company in Dalton
Founded tn 1801, the hrm
specializes  in  high-guality
sationery; i also produces
praper wsed for United States
FUTTENCY.

much about our town's pasl ag anyone

| remember well when the Packard tradi
tion of hiving on the farm began to fall apurt
It was 4 winter night in 1946, sometimé after
milking. My brother and 1 saw a red glow in
the sky about three miles away. It was the
Packards' barn burning. By the time we and
miast of the rest of the townspeople got there,
itle could be done to help

*1 got the horses out,” Tom recalls, “but
we o=t <even, eight head of cattle, mavhbe
ten, and twa ot hops—and the barn and the
hay and com m it, of course.”

Tom could never afford to get back into
generid farming He went into potato raising,
and expanded his maple-syrup business

sl L Lo 3,000 buckets at one time,” Tom
siive, “hut T can't do it any more because of
myv health. You can't hire help, because vou
put all your money into wagzes. You can’t
make syrup for less than 57 o gallon, and you
can’t make 8 profit unless vou do it voursel!,"

Farmer Strives to Preserve Old Wavy

The Packards have the best naturnl stand
of high-bush hlueberries for miles around,
and in season they sell picking prvileges (o
all for “<«o much a guart.” Tom bought the
blueberry patch from a neighbor who was
templed to sell it to a3 large polato grower

“1 didn't want to see the bluecberries ripped
out,” Tom savs. “There’s plenty of polato
fields around.”

Tom Packard™s bharn wis once the scene of
a vedrly éornhusking bee where. in Tom's

reldcEETEDE B pisRPHEN & HLAE D =5 8
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Home to the Enduring Berkshires

worids, “Neighbors got together to de a little
work and have a good time. That was a bee "

We yvoung people of the town =at in a circle
on the barn floor between the full havmows,
anil shucked 300 bushels of flint corn by lan-
tern light Finding a red ear entitled vou 1o
kiss any girl (or bov) vou liked Cider and
doughnuts, Inid out in unlimited quantities
on i rough lumber table by Tom™ sister Olive,
were i reward not much less sweet than the
kissing. The husking bee is gone, too.

In winter Tom could be counted on for hay-
rides, when the moon was full and Mainfield
Pond was reacdy for harvesting. Men of the
town clearéd away the snow, cut the ice into
Mocks, and skidded them nshore. Each family
took a share and stored it in sawduost, 1t lasted
all summer, and was used to cool the milk
that most farms sold in bulk.

Before the ice was cut, there would be a
moonlight skating party. We crowded to-
gether under borse blankets on a bed of fra-
grant timothy hay on Tom Packard's sledre.
Tom put bells on hit horses, and the steel
runners of the gledge would squeal over the
cold snow as Tom guided it beneath the arch-
¢s of bare maples to every house m town
where a child hved. Tom always buill a g
bonfire at the edge of the ice. sturting it with
just some twigs and one match.

Tom had told me how, in his bovhood, he
hatd helped his father build o new barn on a
foundation of stones they had collected from
the fields. Mostly it was made of sawed lum-
ber, but Mr. Packard and Tom hewed the
heams by hand, scoring them with & hand ax
andd shaping them with a brogdax. It's an
anclent <kill

“It occurred to me vears later,” Tom saud,
“that he was getting my hand in, teaching
me how to do it so the urt wouldn't be lost.”

It occurs to me now thit Tom did some-
thing like that for a couple of generations of
bovs and girls when he let them husk his corn,
or hauled them to Plunfeld Pond to skate
by the light of a bonfire on ice that was as
clear as the conscience of 4 neighborly man,

Even in the 19th century, the focus of
Berkshire life had begun to shift away from

204

farmers like the Puackards A remarkable
group of industrinlists and inventors lived
in the Herkshire vallevs side by side with
writers like Bryant and Hawthormne and Mel-
ville. Author and entrepreneur were drawn
there for the same reasons: the hills with their
thick woods, the sireams in their downhill
race. Hut where the writers saw God's plory
in the great trees and in the flow of the Hoosic
and Housatonic, the manufacturers saw tim-
ber and witer power,

William Stanley perfected the electrical
transformer that made Great Barrington the
first town in the Nation to use alternating
current commercindly, Allen Wilson invented
a sewing machine in Pittsfield. Fine papers
were made i Dalton, Hinsdale, Le¢, and
Housatonic, Marble gouged from quarries,
aleo located at Lee, was used in the United
States Capitol and for headstones in national
cemeteries. Textiles were woven in at least
a dozen places

Tunnel Proves an Engineering Trinmph

The Berkshires and Boston finally agredd
that some of these goods ought to flow east-
ward, but the Hoosac Range stood in the way,
So it was decided to bore a railroad tunnel
4%, miles long through the mountains.

Construction started in 1851, For 24 vears
the work was plagued with delay—dnlling
difficulties and mounting expenses. Finally,
after the introduction of pneamatic drills and
nitroglveerin, the Hoosac Tunnel (imap, page
100y was completed in 1875, The project had
cost 195 lives Soon trains started rolling
thirowgh, and the Boston & Maine Ratlroad still
travels the dank darkness of what was, when
it opened, the longest tunnel in the world,
after the Frejus that links France and Italy

One of the products still fowing out of the
Berkshires k= literally a money crop, ¢reated
by the Dalton papermuking firm of Crane &
Company (page 207). Every day, most Amer-
wcans touch something that comes from
Crune. For their mills have been manufac-
turing, for almost a century, all but n minute
portion of the paper from which United States
currency is mude.

Helping hund for a newcomer;s On the dairy farm of Dean Morey in Cummington,
Charles Dutelle feeds o calf too weak to stand and suckle. A Berkshire borner—uas
natives call themselve=—Mr Morey, with one hired hand, milks by machine more
than &0 cows twice each day. Lust December, after fire struck thi=s harn and killed 38
animals, friends, working in sub-sero weathef, joingd him in re-roofing the structure.
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pioture window we viewed the resalts Out
side, with a rosh like artillery, ive million
= flasherd from one high tower to nnother
across the groy winter sky

L'iE

“We're learmine o preatl deal about how
Lhese very high voltages behave—ssomething
no one really understinds completely,”™ said
Georee W Alexander, head of the liibomatory
"We're goini to have to understand if we are
o design transmission  systems. that  will
cirry the vollages the Nution needs for the
future’

A quieter but no less determined search
lor knowledege than General Electrics
been going on since 1793 at Willlamstown
Hhame of Willinms College—atter |

P K

5 HSFERE R
the oldest Institution of higheér learning in
Muassachuselts

lIL.'l.i|-i.||‘l'.--_ 15 I|‘||, |r.L-_:'|ri|.r'. ol 11 most re
nowned professor, the Keverend Mark Hop
kins, who was college president from: 15836 1o
187 -I||| -'I'I"||||:.1-i.‘l|'- '-I'|'|-1i| |"|.-:-_-|*- |:III| -'|||_--r_'
student-{eacher reliitions. A Celebrated glum-
nus epitomized his school and teacher “The
bl college 15 Mark Hopkins on one end of
a log and a student on the other.” smd Jamies
A Laarhield o tew yvears: betore he becoime
President of the United States

[..‘llll|:||..|". HI'lll"rll.'lll'rlll‘t l-.-l]-t'd Ilt'l-l.l"ullill

[ wondered what Calvinist Hopkins, wh
=¢1 stern standards for Williams men, would
have thousht of mint-ckirts in the snow. Cin
Lhe campus | had noticed an unusual scent
[or A men's college. Slender voung wotmen
Lheir winter-pinkened face< framed by long
hast. were walking to classes with their books
I hey were some of the 60 girls studyving at
Williams under exchange programs with Vas.
sar, Nlount Holvoke, Smith, YWheaton, and
Lonnecieul Uollege [or Wormes

When [ put the guestion to Dir John E
=awver, Wilhams s twellth  president, e
chuckled, “Mark Hopkins wios interested in
Hutian growth, above all | don’t think the
steht woukld have starthed him Nor would
the scene in September of 1971, when wa be-
mn admitting our own freshmen grls’

Mear the Williams campus. in o marble
butlding, 15 o treasure house of art It 15 the
sterling amndd Franome Clurk Art Institute
Here, along beautifully lghted corradors
hang 30 Renoirs, together with <ome 20X
works by Maonet!, Manel., Pissarro, Degas
Rembrandt, Rubens. Gamsboroogh, Turne
Laovie, Toulouse-Laaulrec, Inness. Kemington

Mers della Francesd ik anr & score of others

1%

W. Kelly bhossty

MW Ashio

f.:i-_‘

Biroadai
SRS 0

“Largest night-skiing area o the world,"” owner
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perfect,

thear

o make hemselves very  neary

Since the Shakers practiced celibac
disappearance, Inckimeg conversions, was only
| 900, Huneock had anly
three agred survivors To save Shaker Village
Nirs. Miller and & group of 33 other cilens
ratsed 5125000 and bought it With the help

of  Toundations

a matter of time By

and prvale donors, the
shaker Commumity, [ni

TLHIMY o Lo

has painstaking
Istail

v restored alistere INEs,

including the [amedd round mosonry barn,

S O vrsitors come 1o

nnd each yenr some

explore and odmire them (lollowing pages)

'he voung curntor of Hancock Shaker Vil
M. Daoddd, leads o bachelor’s life
in i remodeled mom of the great communal
in which the Shaker
lvied

lage, Fuger

“Tirnd i|l|':'- ancl

house
sislgrs”

“We've tried to restore this house so it's
almost us i
Ddocd sabd, ns we inspécted the vast kitchen,
with its bricked bread ovens and enormous
pots and pans in which
menls were cooked

“The Shakers,” sadd Mr. Dodd, "must have
been among the most ingenious peopte wh

was in the last century,” Mr

the communily’'s

ever lived. They had running water in here
more than a hundeed vedrs oo, and they in
1B 10 thar stll

throws more heat than any modern heatoer

vinted & cust-iron stove aboul

'y BeVEF seeh.
Maonkind Benehlts From Shaker Skills

The Shakers are crechited with many 1n-
ventions and improvements, among them o
wishing machine, a crcalar saw, the common
I hen

dwelling place is still 8 cornucoma of efficient

clothespin, and 4 metal-mbbed pen
window fnsteners, eclegantly simple turniture,
and various types of cleverly made tools

|l_||~|.|1:- Wie Doddd showesd mie the austere

irothers
glept, and the dining room m which they ate

rooms tn which the sisters and the
31 '-r'i.luir.l"l: I.||l|l'-

] rl'I]:.J:F:I.I_'IJ Lin ‘_|;1_' ._|_-IJ-:|_"I'|||. -|" |||| L:- i’ AN
ciffe doors. *“1he shakers diddn’t believe in
locks" Mr. Dodd explammed, “but they made
a verv good lock for the front door w

1en they
foundd that the world had a wav of walking
right in"

_"':h ]_llnf:l_ '.'L]:,-'- i- 'l.‘.'r'|'1_ilu|_' A bk .|.|||-I_l|_
Sshaker design, Blled me o on some hstory
*Th forceful
Englishwoman named Mother Ann Lee. She
came with cight followers to Americain 774

“Hancock Village was the countrv’s third

lounider o the sect wWis a

Master of the mopeszine cover, (amed

sormian BRockwell works ot his
hime in Btockbridge. Heee he adds fingsh
g touches to an ol depicting a young an

fWRItTImE A0 Inlerview

(R fiEr

student nervoisit
with an editor. A carved wooden angel with
hrash in hand dangles above the ensel Omn
the wall hang chershed paintings nven o
the artist, including canvases done by M
Rockwell's srampdfather and son. The studin
I5 & converted carmage house, once o parl ol

Lhe estnte of Aaron Buri



shaker community; earlier ones had been founded 1n New
York at Walervhel, oulstde Albany, and New Lebanon A
Lhe hedeht of the Shaker movement, just héfore the Civil Wa
Lhere wore nhoul 6,000 members of the <ect in 18 communiti
rangie as for west as Ohilo and as Tar south a5 Rentuck

M. Dodd produced an old engraving of one of 1he Shaker
sfringe sessinns ol wiorsh In the prcture, the falthful wer
tancing themselves into the shaking fren ram whiech tha
ook their nome [oppaosite)

I here's i RO pECY Al Ylolhicr Ann's I!._.ii [ i ol W |
nave g rebirth when 1ts numibers are reduced to the number
[ her orieinal massion,” Mr Dodd smid “Althouweh | don
nave a comiplete st ol pPleEscil-ildy miemiers | sppstwecd
miayv now be close to that eount on 4 nationwide basis

My mather, whois 79, remembers visiting the Shakers witl
her father, o farmer who lEed to buay their famdons vegetnh
sepils. O therr winy home to West Stockbndee, grondfather
wolld somettmes steer s bugey through Leanox

'We've sgen some plam and honest birids this morhinge
he'd =ayv to his small daughter. “Let's look at the pence
i the nfternoo

| e eieocks” wer? the New Yorkers who were spending
millions around Lenox on mansions and grog CHoss Do iy
in imitation of Edwardian English country life. Their edifice
included O0O-room “cottaces, and even one reprisiaction

the Petit Trianon at Versaill
Muany Estates Now Serve Educational Purmposes

he oreat houses of Lenox nre now Glled mosthy with
sehodl chitlelren, Tor many have bheen taken VET 1% fHe boaro
ing schools for which the Berkshires are well known, Lenos
school, begun in 1926 by the Episcopal Churcel
[ormer Schermerhorn estate and adjacent properties in
setiinge of shady wonds and splendid buatdine

| heanstitution; “a place nsking moderate tuition for bos
moderate means,” has 130 students, taught by a faculty of

"We tov (o instill the 1dea of service in our boyve," David H
Woodd, assisiant headmasters : ' :
proud of our summer projects. Chur groups have spent sum
MErs reaily DeMTiange Gt Lae ol
Canada, Englond, and an American Indian reservation

Une ol the newest of Berkshire's schools. Simon’s Rock
et 11 mues south of L.enox, oo [old of the hills 1o Great
Barrmmgton. The founder, Mra Elizabeth B. Hall | 1
that the =ite was once the home of her FREAT TN Here she |
creating something new In American aducation A [OTIT -V
[T il' |"| il O ! I'I | ||l_'_':|| LIS | £EE ERETRIRERN i I:II AR N
rmpietedd the tenth erade. About 13 NOW SLLES Al 110

Ay areid studente whios toldeenls rut I||'||| [reriorrning nris
find themselves inoa good geographical position for sttmmeer
Lime - extrocurneouwiar studies. §he Herk<hire heater Festival
L= il Stockbricge at the end of that Main Street which restdent
worman Rockwell (preceding pages) has celebrated in one of

his paintinge Since its foundinge in 1966, the festival has pr

ERvantaged i |-|-.|!- Mexaco,

“Shn
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wias Lhe eulmination of & dreeam of the late

. i ™ .
seruve Koyssevitzky, lone-time conductor of

the Boston Svmphony Orchestrn, Part ol his
drenm and |nnd
acape, to create a place where o greal orches-

Wils (O nlierwenve miush
tra could play greatly outddedrs. 1 he obher
houssevitzkv'e dream
Berkshite Music Center for accomplishid
voung musicinns about 1o embark on concert
I'his summer the most famopas of thi
original Tanglewood fellows of 1940 returnes
1= an adviser. His
name is Leonard Bernstein

fepture ol was the

U ET =
1o the Herkstire Festival

Tl |'|_l||111'~h||| nrogrnim hrines carefuliy

Blue hills allvw
frspnred Wallam
“The s Rock

Filibeil andd ancient as the syn—Lih

W

LCTAFAS

II!_!IliI UL R III
i landscap Chal
Cullen Bevant to wnite ol
Vil
puibekmess et ween

soytheest from Whid

Stretching in pensive
Tha=
comb Hill, embrace:s i portion of 645 2-adte
Mohawk  Trafl Stale Forest, In the Berk-
aires “the wild andd tho cultivateod arg ©losc

view, lookeng

ompantons, 0 resident ance wirobe, " phd

wie are happy 1 the companmmshng,

mistitins 1o aneskewoodd

T EETHR 1 8§y

VOIS
cach summer for intensive stidy with mem-

'he stceess of it= vrad

1 archestr

bers of t
gates is impeessive: 1 hey commse 10 percent
of il musicinns in muor American orchiestras
including 13 conductors

| he Tamows and the surely an

pilormment to the Berkshires, bhul the Berk-

aiftit] are

-|._|!'|.-. I!||;'_-, are it 1 hese Bl hsave ;J:---Ju- (*i]
an upright people, different from anv other
They are my mother's great-grandiather, who
with his 11
wilderness, Thev dre my fat
A ||||-

=S |Il|[|Ill'|| A arm ol ol the

iwrs i.:rilr'r'”.'.li'll"_

ami here from the British Isles andd Hived
his life within earshot of the factory clamaod
of the industrinl revolution

'hey are the senerations who SIEL 10
ctent eravevards under names Lthat the roidtis
have wished away, behime stone wadls tum
bled by the Fhev an
the boyvs | with, in o
where Hevant and John Brown stuched: wih
WENL: Lo WIES, s II'II."|'
the Revolution and the
that were oo (ar away from the hills

o tourisis will stap by their houses, buill

g timbers hewn by the broadaxes ol thetr

troEl ol 1wo cenluries

Wwent o s bl FiaIm
forehears had pone L

Caivil War, 10 plisces

great-srandiathers. No straooer, poet or ool
will dunce as they danced on summer gve-
nthigs after the havine, feht as they fouwehi
gver the girls who have mothered thewr ehil-
dren, No wall,

will ¢ount in his mind the rocks torned wp by

outsider, driving by a4 stone

the plow and carried m callused hords o
[ i '.”.!_'Zl' of the el

And t poet that | Bave ever reasd will
know the hills for what thev are as an old
man in Worthineton knows them. He was in
the woodds last spring, as he had been since
bavhopdd, gatheringe sap from nis I'I'|.I.|||'.'.“
st taking the last bucket off a
Rab Cudworth amad, "and getting pretty
tired of it, when' T looked down by my boot in
ani there, by Heaven, was a May-

Rower!” rHE END
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Solar
Eclipse

NATURE'S
SUPER
SPECTACULAR

By DONALD H. MENZEL, Ph.D.

Harvard College Observatory and
amithsonian Astrophysical Observatory

and JAY M. PASACHOFF, Ph.D.
Harvard College Observatory
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BOUT EVERY 18
months, some part
of our world expe-

riences an event that awes
astronomer and lavman
alike. In a remarkable
coincidence of size and
distance, the 2,160-mile
diameter of the moon—
1/400 the size of the sun
but also only 1/400 as {ar
from the earth—blots out
the face of the sun, that
huge ball of glowing gas.
The result: a rather eerie
false might for anvone in
the lunar shadow.

As adedicated observer
of total solar eclipses, 1
have been privileged to
witness 13, perhaps as
many as anvone in the



world, My first occurred
over the Colorado Rock-
ies in 1918, Jav, my col-
league on the latest ex-
pedition, viewed his first
of three total eclipses
in 1959, when he joined
other members of my
freshman seminar at Har-
vard on an eclipse pursuit
by airplane over Boston

Corona Holds the Key

Like most eclipse chas-
€rs, We seize any oppor-
tunity to stand within the
lunar shadow for a brief,
invaluable glimpse into
the secrets of the sun. Our
kev to those secrets is the
incredibly hol corona,
the halo of pearly light

surrounding the eclipsed
sun (above).

Mast scientists believe
the corona's ionized gas-
¢5 stretch all the way
to the earth, enveloping
our planet as well as the
sun. Thus, understanding
the corona i1s relevant to
understanding our own
environment.

Though eclipses occur
reasonably often, oppor-
tunities to examine the
corona arise rarely. The
central dark shadow, or
umbra, has a mostL per-
verse habit of crossing our
globe in inaccessible re-
gions, The umbra touched
down on the broad Pacific
Ocean, for example, in the

Celestial gem: Sunlight
bursting through a lunar valley
produces the “dinmond-ring
effect.” dgnaling the end of the
total eclipse of March 7, 1970,
With support from the
MNational Geographic Society,
the authors led a 1 7-man
expeidition to the village of
Miahuatlan in southern
Mexico to record the dramatic
alignment. Near the emd of
totality (left), astronomers
Menzel, right, and Pasachodl
gnze al the phenomenon,
visible in their coelostat—
a molor-tdriven mirror that
reflects the eclipse into

a spectrograph (next pagel
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eclipse of May 30, 1965, hitting only remote
islands. Om July 10, 1972, the shadow will cut
through inhospitable areas of Russin, Alaska,
and Canada, Defore leaving land at Nova
seotiul The following major eclipse, on June
), 1973, will occeur over the Sahara

Wiazhington, Oregon, lidaho, and Montana
will lie within the umbral shadow on Febm-
ary 26, 1970, The U. S East Coast must wait
until August 21, 2017, lor its-next total eclipse

Fortunately for professional and amatenr
astronomers, the echipse of March 7, 1970
represented a welcome exception to the rule
ol naccessibility. The lnst total solar eclipse
to occur over the easterm United States in
this century cast its shadow ncross the homes
of more than a milhon and a hall peaple from
Mexicn to Newfoundland

Shadow Grozes Edge of North Americn

starting: over the Pacific, the umbra first
touched land i southern Mexico (dineram.
page 232) The wave of mudday darkness
cros=eil the Isthmus of Tehuantepec and
iraversed the Gulf of Mexico belore striking
land again in northern Floride The shadow
streaked up the coast of Georgla, South and
Narth Caroling, and Virginia, then quickly
swept aoross Atlantic waters to blanket Nan
lecket Island and touch Nova Scotla The
three-hour journey ended at sea bevond New
toundland, 8,500 miles from touchdown point

Unidoubtedly more people traveled to see
this eclipse than any other in history, Some
Aty million people Hved within a dayv's diive
of the umbra's path, from 80 to 100 miles
Countless thousands linedd highwave
and beaches during the eclipse, awaiting the

wile

NERE JANUEY @D EUILLINES & kLkE fetmd T N0 5.

two 1o three minutes of totality to watch a
vision of rare beauty, the sun's corona, Totally
or puartinlly, the eclipse could be seen over
nedrly every section of North America

Many interested scientists, however, estab-
lshed observation posts not in the populated
centers of the East but in the mountains and
vitllevs of southern Mexico There we were
promised the clearest weather and lonpest
duration of totality, about 3% minutes,

Clgr 1 5-member expedition, sponsored hy
the Harvard College (Observatory, the Smith-
soniin Astrophysical Observatory, and the
Motional E_}Lﬁn;.frmlhir anciety, chose as s
Base of operations the Indian commimnity of
Mishuntlan® Some 300 miles southwest
of Mexico City, the town lies in the midst of
magnifcent archeologenl remains from the
Zapotec civilization. The state government
al Oaxaca, 50 miles north of Minhuatlin
arranged lor a suitable observation site nnd
headguorters

Chur advance party armved in Mexico on
Fibruary 7, allowing only a month to set up
our complex egquipment. The temporary quir
ters delighted us We had two rooms aned the
courtvard of an old music school, the Escuela
Filarmontca Mumcipal, atop the tallest hill in
town. The school's high adobe walls hlocked
the sweeping winds and dust, and offered
protection {rom frendiy bul curious Miahua-
tlecans who might have unwittingly inter-
tered with our work

Electric hnes, toilets, and running water—

“Addilional soppart, eame from the Ar Force Cam-
bricige Hesgarch Labortories, Zatioml Sclence Foumla-
Hian;  Awustin Stanton Foundation: Duncan L Bead o
Mididlel T ViE MTEm ].lll'lrl I Tt Il"'J ol I:"|j|_'|||uI i .|._'.'|-i|.|_|_J|_
and Videonbes, Lye ol Cambeides, 3 assae hiisetts

Awesome rendezvous of <un and moon
draws villagers to Miahuvatlin's main square
and cathédral roof. Some watch the progress
of the eclipse through smoked elass or Forries
of dense film, BEclipse day nearly doubled the
popiiation of this Indian town of 16,500 the
aren offered astronomers from more than
dixzen nations clear skies and a long pernod of
totnhity—3 minutes, 23 seconds

Awaiting darkness at noon (bef), Doctory
¥enegel, nghi, and Pasachoff check the sofar
mage on the spectrograph that separates it
intd component colors for analvsis A ghost
image of the partal echipse, reflected 1o the
camera lens, appoars beside them






Even & hot showel ] Deen mstalled. We had it o tele
hone, o ranty thereabouts. Our number was easy 1o remem:

ers Miahuatiog
Hob Hamitlton, our archatect, dicected local eraftsmen wha
Corst ey e wood-and-aluminum structare for our delicate
spectrograph. An adjoining patio provided an observation
F nter. 1l

eruvinn astronomers. who loined o
were el by Fer ALTHRL) € r':l'lf'l.-n'l--.. an old frend wl [, ||'|!:'I_'
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lory, darkroom, and storiape spou I'be# other. Gtted with i
stove and electric refngerntor, became our kitchen, dining

ooy, and dormitory. We =0 moved cots and o bed into th
FRCHLT LY ds el unodi :||i||! BEWw sliore of the II_;_._|' T
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We ate most meals at an imorovised restaurant establishied
LFEY LREL] |||'I:|||.' || the sisters of 'l'.lE Illl':l. |I.|':||' |:| : =R TRT ]i||'

nuns provided an indispensabile—albeit somewhat confuse
sprvice Unaceustomaed Lo fussinge over hingry guests, as man

i hefs” in habit bent over the stove smulinnesusly, al
caretully tending the same solitary omelet

Ulbservers from o around the world converted the uwsuall
(il regon nto an intermational community of several hun
red scientisls from more than 4 dozen countries. Compared
WL SOt oL T Recommoddations wer WLEN B3

The Russians, who had o large part of 32 astronoier:
FOUENCO 1T more Ao most on i open plam lour miles awiy
Wind and dust swirled often around their tents; but did not
|| i'-l' [NeEIr srenine or so I.-| ICEIV LS |I:|_l'- Sy e

L he three-week penod of aligning and testing equipment
prepare lor the bre event pos=ed guickly, but with occasional

Jarob e which were not anexpected. An electric motiog
which turned the guidineg mirror to follow the sun LTned
it This caused some anxious moments. Fortunatelv, not i
hour later 4 telephone call from Boston madio stattion WHDH
el ow we were farnne

We explained about the motor gnd how to obtain a replace-
nent in Cambridge. Within 24 hours we ro cived assurance
that a replacement was on its way, as indeed it was

v week before the eclipse. all Minhuptlan Eslmedd & car
ival atmosphere. Perhaps the townspeople found the soien
tthe value of the echipse a hit vague, but they récognized a
lestive occasion, Nighthv hestne etnlivened the zocals, the vil-

e SOLNG, iwnil evervone danced Lo masu :'III I 5.1'| CRLEAE

lost exciline thiog we have seen, . . stresmers extending

i ar from the siun as have ever been photographed,’ a0l
[ir. Menzel, veteran ol LI SRS Films revealed the
COrond-—{he Wihile-tof ek of umenowus gas that 1€ most v
e when the moon hlocks the sus treling far L=
L 311 i N £ TTURLLR Lk ki [Edie ' i
Lhe energy from the ring helps explain the makeup of
EL i el a5 the bhombardme od reipbon that ma
Jisl el ¢ e sTHl emclal pace braveler







Church bells clanged requently and interminably, omd
nerve-shilterning hreworks displays added a4 new dimenston
1o the clamor. The supply of fireworks séemed inexhaustible
Within five blocks of our quarters, no fewer than seven fac-
tortes turned oul elaborate displavs

Though we tried not to think about it, ope recurring situn-
bon bothered us. Each morning the sun shone brilliantly, but
nigh dirmus clowds often drifted over before noone Steter Marin
CGutierer Munoz told us not to warry, this was a crazy month
“Feirerp ey locd,” she sqd, assunme us that March-—and the
day of the echpse—would be Detter, She was right. Of the nine
days immediately preceding the eclipse, seven were excellent

Sky Clears for Fcolipse Day

ising #t dawn on March 7, we saw no clouds anywhere, |
am a specialist in beautitul skies, and 've never seen one more
magnthcent. The color was a deep blue, seldom Seen except
Al much mgher altitodes than mile-high Mighuntlin, Not the
dightest trace ol dust, fog, or cloud marmed the view. It was 1
mist perfect sy T had ever seen

A= Lhe first contact of moon and sun occurred on schedule at
10000 am., the sky remained unbelievably blue. The moon bit

i

Into the sun's disk about an hour and a hall belore totnlity
anid we completed our final tests. The sun became a narrow
crescent and,. qust hefore totality, the shadow bands ripples
it and dirk caused by rrepu

.||.|:|||..|||||'|'-|--—|1;-h|':I over Lhe ground

arities mothe earth s upper

il ||=_:

My voice, counting off the seconds to totality, boomed from
i tape recorder. We had made the recording a few doyvs earlier
<0 that we could devote all our attention to the spectrograph

Onir largest single piece of equipment, the spectroeraph was
designed by Dr. Jumes G, Baker of Harvird, a leading special
15t i optical systems. The instrument, which analvees light by
breaking it down into its component colors, is L0 massive that




The universal urge
to study the sun

HOVIET o P LLEA R L4 L I i
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i, one of th L af more than 40 (e
Minhuntlan Mexica Lil OV T gliaed
Plastic cover protects a battery of telescop ledd
from  dhet. Clowds over the mountmins never ad
vanced to the plain, thin clouds vverhead threatened
for twao dayvs, but did not appear on March 7

In the Harvard camp before “E-DLiay,™ Dir. |

ppens the spectrograph (right), reveading the i

splar color. A dost-free hut housed the 1.5
mslrument: only its first lens protraded

During the eclipse, solar crescents appear i

eft) for TV camerns, used for the hrst tom

ure polprization of coronal lght, Vide
¥l

i: tl N

coerls the tmaves for later study. Screens pefle
pakd, leit,

the dxpedition’s 17 members, Darm iy

. :
and Jeffrey Pitls. manning cameras Degich

f .
Wy g B




arch more than 25,000 miles
ahove the =un's vanishing rim

in the upper photograph, taken
through a six-inch telescope in
Kinston, North Carolina. Sun-
light shines through the moon's
irreguiar lerrain in final gleams
known as Baily's beads

As the moon draws its slow
curtain across the sun's face,
the lower sequence—taken at
Assateague Island, Virginia,
with a i'G-inch telescope—re-
veals sunspats as dark specks,
some larger than the earth.

230

Crescents quilt a wall in
Annandale, Virginia (right). as
light leaks through foliage and
projects inveried images of the
eclipse. Stephen Mazzatenta,
four, watches near totality,

On a special Eastern Airlines
flight (left), racing the moon's
shadow over Nantucket Island,
Massachusetts, Dr. Leonard
Carmichael, Chairman of the
Society's Committee for Re-
search and Exploration, peers
through dense film. Flares from
the camera lens seem o foat
across the picture

[NV BY Al dl o, gagavEens | A 68
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annol Feddily b OITVLEeT] SLL LA Ev and
turned o follow the sun. Instead, we butl
brick piers (o support it hormzontally, and o

rotaling mureor, called a4 coelostal, redected

the sun's image mto the lens | hilatd '
Ohur twao and a half ton |.:-|_;:E||r'..._" L
inclhaded four television cameras (page 128

for recording the corona on video tape al
different wavelengths throggh thirning ol
ot flters. Measurine the polifization tells us
(ALt :|l||.| il '.I {1 I;'_'I I W <Py | & | g COITTIfLe
comes from the sun’s upper atmosphere, and
how much 18 sunlieht scattered BY st part
cles between the rarth and the sun

Wi st usedl a apecial eclipse camers
tEleveane o photoeranh the sun through a
POLArTZINE Filbier Fiefntecl A1 I:I-:.l"'l'lll .I_Il -
il we used seven ndditional still camerns

il TWwWi movie cameras (o frecord Lthe corotn
with vainous lenses

Fiir o hanee, we had enougl e[ idd
hancle all this equipment My wile Floreno
who hul often dassisted me at eclipses in th

i B
:l-_-! iil -_ ] _I-l_ III.IlI 11% 'l.l- LYTRE

the camp grew darker. Birds flew aimlessiy
thove us. A distont rooster cowed. Thet
dlence. T he skyv, by now refiedting a pang timnd
'||_|' -I.._. .'|l|r|."|'|'|_ I:I..!.I-I.I_ | 15 11 n -|I||'|': WA R

dapproaching. I grew notceshiy colder, | he

% 3
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1 §

and shivers of light—Ballv's bends—:sparkled

momeéntarly through the vallevs @and crogs ol
the lunar edge. The beads stipped nway, leas-
ing a gquick flash, the “diamond-ring effect
(B E 22590 as the ofOrrona bursl E|'I|- e

Totalitv!™ | shouted., Our proesrams ol
Mcture-taking alreacdy were in molio
ay, using a sheet of black foam rubber,
arted] ms a human shutter Jor the lens of tl
pectrograph, avolding the possibility
nechamoal fatlure, I checked the suiiling of
the solar tmage 10 the coelostat. Others man
amed the camerns and telescopic pea

Time stood still, bul eventually  Hal
Wwards peeked from the other edge of the
moon. With sighs of relief and joy, we threw
our arms arocnd one another

=ome of our most miense work stll les
ghend. Much of the data collected wall i
led Into machines and computers durng the
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“I will darken the earth
In the clear day ™ amos s

F ITEW | & L= A PE LN E. [HH 1 I svTrHEnrma
\ll s EAr Fiit il e Uutto, Boun
E in 1F=l I i LCE & el | Bl
i Ll 1A I irT '!I':'Il li Fay i L
| L el | 2imin on the eartd
' e 1 kil | il MSNewloonodlan
i ki I i 1 1 (e The | l SEMH
(N } m O alil a Cleag ih e af
irt LriErerd ki I
% liim ' | rhth by Lir. Menzel, well-kma
I 1 i HHimp fi crentific doodie
th britali [} i owitl inil Erin
i i=f | Tus ithlie et Wiar liss 1hie
It | wrml Fovhe b pbond
i S Il !!'l ek WE N L kil I A
S 1 - thle lnnel. Strieaking ' 1A=
rire b I Ly Limmed the populous East
il l i L R L | | i
I i l P L Conur

SOLAR ECLIFSE OF MARCH 7, 1970
AS SKETCHED BY DR. MEMIEL
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T'he skyv's extreme clarity enabled usto see
those spikes jutting out at feast hve diameters

§ PO

we¢n In the
nast extended barely two diameters

hese ravs tell us much aboutl the nature
of the corona The streamers’ great lengtl
convinces me that mmterplanetary dusl con-
tributes little to the brighiness of the oute
corona, and that the role of dust has been
great!y overestimaled. This evidence has enor-

the sun. Streamers 1 hai

mous sienificance in our quest to learmm how
mteh
Lhe suns odter atmosphere and how much
results from reflection by particles in space.

'he answer to this guestion, and others,
would have immediate apphcation. For éx-

of I-I1|_' |".|_'|'I Wi sDe Odmas -Iirm 1L |'1l|._"T'-

ample, we must learn what we can about the
solar wind, the outer coronn blowmne by the
earth, Further, if & major biast of protons
irom & solar fore were to stnke an astronnut,

the efect woulldd be much the same as woiilil

be cuused by radiation from an atomic blast
Most important, eclipse studies also help os
to understand the sun 1tsel

Uhie frnal hesta at Minhuatlan, overflowing
with jov and gratitude for completely sucoess
ful expeditions, hing
ponder the test resulls at our observator
Event some of whom

had expressed misgivings aboul

our thoughts as we

N T A

1 peonle of the villags
L enlre
.l.r'lilir—--l'l'l'lll.'ll .'l:'.':.'-'-'.J.'l'll oW Thnt -.IIII Cil=]
Though missionaries had tried
b calm the

hid passed

[or werks [nchianys, many clung
o the belief that the sun and moon would
"hhump and be lost forevel

At least one senjor citizen aclually relished
i |"'.'=|'|'FI1'I'||I' HOWEVEE I'|. .I'rEI:"'.II it colonel
Minhuptlan

Man nj the

mestened 1o Eexnlminen] lates
T

by y PR vl
V1l BLE A Lhal

il wise old
eXCItement,
and wondered 1f yvou couldn't make the eclipse
an annuad affair’

We wish we could

he entovesd the festivaties  an
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Colombia,

more than 60 vare-

I HAL COUNTED

from ties of moth around
a ceiling bulb when
Amazon the bunkhouse began

o resonate to-a throb
(O of helicopter=. 1 ran o

R jain the Trans-Andean

Spanish  pipetine gang on the
- porch,

Maln A hint of equatorial
dawn  sharpened the
skyvline of forest sur-
rounding the jungle camp Far off, red and
ereen navigation lights bobbed through cloud
tendrils that touched the forest crown At
hand, nlong the 2-by-4 porch railing, a few
votive candles sustnined the Immaculate Con-
ception vigil ebserved throughout Colomina
the mght of December 7

Pipeline Men Commute by Helicopler

The column of helicopters blustered into
the compound, blowing the hard hat off a
welder's head, The candles went out

As aircraft skids touched ground, work-
men scrambled on board with lunch boxes
wnd water jugs to begin their dally trip into
primeval wilderness to lay an ol pipeline
from eastern jungle to western ocean.

“Ride shotgun with me,” George Mann, an
American construction superimtendent, shout-
eel in my ear,

We crowded into the chopper from which
mi supervised traffic from Amazon tnnbutaries
to Andean summits, a 35-mile stretch supplied
entirely by mr. A placard on the instrument
panel claimed that the helicopter had a world
record of 14,200 flving hours

“You'll bhe spolled for Aatland Aving,”
George predicted as we hifted toward cloud-
mantled mountains. “And once vou've flown
with Sanchez, no ather pilot will do.”™

Both predictions came true by sunup, Capmt
Alvaro Sanchez, a Guajire Indian born on the
Spanish Main, handled the helicopter as if it
were wired into his nervous svstem. He veered
into @ gorge, sinking almost into the spume of
the rapids. He bored upstream just under low
clod, fanning folinge on both sides.

The pipeline sniaked up the Andes We fol-
lowed it We perched on cliffs to discharge
workmen, AL an ugly shde where five men
had fallen 1,300 feet into the river (page 238),
a clump of trees rumbled down towird us,
riching upright on an avalanche of boulders.
With Red Baron aplomb, Sanchez whisked us

2306

out of danger and cranked steaight up te 9,000
teet, where bmlstones bombarded our hull,

While other helicopters hauled cabins,
bulldozers, and bridges into the rain forest,
we picked pipe off a stockpile. We darted out
of 4 cloudbarst like a hummingbird in 0 wa-
terfall, carrving n our bellvhook a one-ton
tube 43 feet long 1o welders who were cou-
pling sections of the 352,000,000 pipeline, It
runs from the oil wells near Orito to the sea-
port of Tumaco, in Colombia’s southwest
corner (map, page 241)

More than 300 miles northeast, in Bogota,
my wife Sue awaited my return from the oil-
ficlds—one of the few places too rugeed for
her to accompany me during our 18,000 miles
of travel throughout Colombin As 1 flew to
the capital vin Colombia™s Avianca (founded
in 1919 and the oldest civil atrfine in the
Amencas), 1 reflected on aviation's role in
unifving this opce-disjointed country. Bogota,
an admirable base for our forays by car and
plane to all cormers of Colombia, used to be
as speluded ns Samarkand.

The first Ecropean to reach that high
Andean plateau had a ternble trip. Gonzalo
Jimener de Quesardn arrived in 1537 from the
spanish Main with 186 survivors of an 800-
man expedition up the Rio Magsdalena, the
country’s main waterwayv. He was looking for
El Dorado, but failed to track down “the
GCrildded Cne” (page 249) After conquering the
settiements of the Chibeha Indians, Quesada
staked out a town called Santa Fé de Bogota,
He later became marshal of the New King-
dors of Granada, o realm that ultimately ap-
proximated present-day Colombin, Venezuela,
Ecuador, and Panama

Lofty Capital Bristles With Skyscrapers

Beneath my plane the viasi billows of the
Andes Aattened. Strewn at the foot of a final
swell lay Quesada’s town (pages 242-3), now
numbermg two and a half million people,
loitiest ol the world's great cties at 8,660 feet
altitude. Really over 9,000 {eet, 1 thousht, try-
ingin vain to count all the skvscrapers 1 could
see as we banked 1o land Then Eldorado
welcomed me with a free cup of 100 percent
Colombian coffee. “Eldorado™ is the name
given the jet airport.

Whizzing along the freeway into town, |
recalled how Bogota used to depress visttors
with bleak buildings, xemophobic stares, drab
panchos, abandoned children sleeping under
newspapers m downtown doorwavs, and
news stories of romml murder and urban



Leaplrogging the Andes,
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Hut spules, mom-skirts, and the
sheen af prosperity dispelled my outdated
memories O bullding= had been scrublbed
for Pope Paul's visit in 1968, and new con
struction sparkled. Dusty provincinl stores
had vielded to smart shops

[ found Sae at her favorite haunt, the Gold
Museum, looking at @ magmbicent exhilit o
she had talked curator
Luix Barriga mto letting her handle an emer-
idd as big as her hst (page 249).

“This 1,706-carat gem used to be kept in a
sairl Lir Barmga. The current
receplacle s a luxurious hank svault that visi-
lors énter in darknes< Softly a glow beging (o
Hlgminate displavs of the best of some 13,000

Cestraction

pre-Columbian g

cigar box,

gold artifacts that escaped being melted down
DY Spansh Conguerors.

Bank Has Many Interests

['he Gold Museum was built by the Banco
de la Repablicn, surely the world's strungest
bank. The bunk not only 15 the reposifory
for the nation’s currency, butl it also engages
in cultural and philanthropc activities that
afmuadedd (s

“The bank buys period art. prints bhooks
as well o= money, and has helped restore his
torig sites, exploned Dr. Barnga "Its Lus
Angel Arango Library houses an art gnllery
andd concert hall, Unt] thas vear, 1t managed
the nation's salt resources, and thus was cus-
lodian of the enormous Salt Cathedoal, a tem-
ple established in an underground salt mine
at Aipaquirda, near Hogota Its projects in
clude six hundred water wells for nomads in
the desert of the Guaprg Peninsyla™ (map
GppeEle)

He showed us a cast gold feure of g rules
with his entourage on a ceremonial raft (page
1481 “This treasure—we acguired it last year
—siprests that the local Chibehn legend of
El Dorado wasnt simply 4 tale concocted

to cdelude the conquistadors. The Chibchas
dusted their king with gold and rowed him
it on Lake Goatavita, near Bopotia. Then he
submerged himself and rinsed off the
while his subsects threw in offerings of eold

o el

abjects and emerilds as sacrifices to the god
of the lnke.”

The miew Gold Miceum, Banco de la Re
pubbcn, and 38-storv Avianca Bailding (Tank
l'il.F"||.J|.' santander, a monument o Colombin's
first republican statesman and jurist
co de Paula Santander helped organize Simon
Bollvar's successful 1510

Francis-

152 cnmpadpen 1o

free Colombin, Venesuela, and Ecuador fram

Pre-Columbian stone idol slowers in a
park Al san Agusting southwestern Colombin

Mighty mountain spine bisects a land of
bolty platesus,  mver-veined
warm shorelines. The

jungles, and
JTrans-Andean ol
pipeling, n mijor endneerineg fesl, crosses
Lhe mountams near the border with Ecundor

Colombia

]_il..'w‘[i OF COFFEE, ofl, emeralids and gold
South Amenca’s fourth lnrees Countr
—after Braxml, Argentina, and Peru—touchaes
the Pacifhc Ceean, the Canbbean Sen, an
the Amazon Basin

Wrarked for a

decade by banditn

and  endeciared
civil wrar, the fin-
tion adopted i co

ANDION EOvVerTImien
itt 1958 and emwoved a dosen vears of freedom
rom political strife. FEconomic growth of &
percent & veur encouraged foreign invest-
ments. The coplition, however, nnrrow |y es

caped defont in the elections last Aprd 19

AT A A1 T35 gy ou POPULATTON: 20, 10N, (0K
LANCUALE: Spaniah. RELIGEHWS: Romen Cathi
e, FUONOMY: Agroultural. Fapssrts coffee, il
MAJOR CITIES: Bogata

Medellin, manuiactu
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=ranish rale The venerable Plea de Bollvar
Digeer, as hehits the statdre of the Liberator
Haolivar tried to weld the former S punish

Colomnies it i U EEN e |_||--';-:-|.|-|-r LaFiinn 403

lombin. Venezyela and Ecuador gdroppecd oul,

|
Hesis Lot & 10

caving Colombia weakened
attemprs Lo

derous political

entralize authority led o mur
confiict and made a traves
of matonad e Phis and geographical bar
riers abetted the rive of cities—oday a scor
exceed 100000 population—and denied Bo-

aotil the monopoly ol wealth and power pios

by most Latin Amencan capitals

ol until 1886, after six

sirsded
N HEeEs il The
ity hinally  settl N s Current mame
Republic of Colombia—and write Uhe
tution that haz survived (o the present day
|'.'.I'.!:-.: 1 AIVTMOSIEY MY patind ||'.|l.'l'l.: L 1
surrections and civi wars, mciuding the War
of a Thousand Days, from 1899 to 1902, which
fodske 100,000 fives. A period of calm followed
bt underlyving political dissension erupted
main in 1948, when the assassinution of a po
cader dunng a major inter-American

conference in Bogotd incited the bogofizo. m

event with catacivamic sigmbcance in Lalom
;-._| 1'||,||||-

II ST .I:_
HEITIESS (s
provoking an epidemic of carnage. In the

lestroved the

Ertsgn viinge CUTHI e O

PN I
unother deowsly, Whole families, including
were bufchered, Kursl war lords set
i"ll':"'l'

became local folk
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Lhsnossessisd peazsants fed o citles. erend

e sjlums and swelling Colombia’s urban
population to more than 50 percent Count
I nr|-h.||=.-, i b hildren violenoce, ]
side commutting

thitn a decade,

fleath (o more than

SCAvEneed Lown and countd
mindless vendalism. In les
“la violencin broueshl

Hatred Gives Wav to Progress

'or a dozen vears, however, Uolembian hay
had o stable povernment, and 1 traveled b
day and by night without feas
aue &nd 1 ranged north to the spanish Main

o BN .'|Il||' '.|:|||'.1,'-|":

F Firm E:II'.:-I|.!

and west to the Pacifi
thie Andean ranges northeast to Venezuela
ind south o Ecupdor. We flew intd the grass
|nids
trv drained by the Ormnoco River. We canoed
nto the junele of the
v Lhe Amazon

Fnerg

covering the egxstern third of the coun

outhern thard draned

ORce WHSTed Of hate hns been

_':|.'.'._|E| 1 T ECE T L

remarked our old friend Moarvin Weilssman

wha héads the Colombian program of the

United States Agency for International Dy

velopment “Exports are catching up witl

imports Gross national product 15 jumping
b percent a vear,”

In 1958 un elected government replaced th
Cridstivo mnjas Pl

irom £#risly

i I.|'.--'--'r'|3| ol L€
and Colombia moved rapicdly

able achisvemeni -".'-. hat enaliler

chiaos to lxu
the republic o gitiin & dozen vears of peace

| asked Alberto Lleras Camiar-

el progres:
o, twice President of Uolombvn and Dor seves

VEr: recretarv-Lrenernd of the Uirpanizalio
M American Slates, a wnter-editor of 1m
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LHetator of Colombiafrom

X3t 1955, the st il
Mias Wil | fafrceEt Ly
[PEGIESETIE  Jubiks [Anc, cars,
oW Imxes, and more e
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projects in the south. The offer was realized
with astonishing efficiency, like every plan of
dikvear-old Enrigue Pefinlosi, then director
of INCora, the Tuatitute Colombiane de la
Reforma Agravia. Enrique and his deputy,
Carlos Villamil, picked us up at davbrenk.

We watched green mountainsides anroll
beneuth the plane. Enrigue said, “That Kiku-
vil grass wis imported from Kenyw It keeps
ouf =oi] from sluicing down into the Amazon.”
He pointed out a town “That’s EI Paujil,
When iINCoRA went 10 there seven vears ago,
they threatened to lynech us. Now they fete
us The banquels are unbelievable ™

We landed wt Florencia on an Amazon
tributary and jeeped 70 miles to visit new
colonies. The highland population was fow-
i into Jowlands cleared of jungle. INCORA
was. providing facilities and' issuing titles.
Though our stopovers were unannounced,
brass bands came running like volunteer fire
departments. White tablecloths appeared.
Champagne corks popped. Evervone—even
l—made spontanecus speeches lnuding pio-
neer virtoes and seli-help.

Farigque carved a slice of meat Trom a
corn-stuffed whole roast pig “INCORA titles
revert Lo the state il farmers quit thelr land.”
he told us. “That thwarts lnnd seizure by
terrorism, once a cause of rural violence in
overpopulated regions”

Un we flew to the mugey Pacific const,
where maost of the people are black. Our pilol
poked through overcast so sodden that wen
uned sky wnd the coastal rain forest seemed Lo
merge. He rangerd up and down o mangrove
maze and hnally found Guapt amid a net-
work of nvers and salt estuaries

Exploding Population Requires Land

We boated 20 miles upriver to visil INCORA-
sponsored homesteader Victoriano Cuero and
family, who dwelt in a makeshift tent in a
tangle of mangrove roots. They had no house!
Victoriuno’s first efforts hoad been to digdrain-
age ditches and plant coconuts and vucea to
amortize his INCORA loan. At night the family
stept in the rain under sheets of pastel plostic,

“Such hardships may seem absurd,” said

National Geographic, August 1970

Enngue. “But we've got to salvage every
nere 1o stave off mass starvation—at least
until the birth rate jevels off Public health
medasures ciaused a4 gant population inerease
before nericulture was geared to nourish so
many people.”

Carlos added, “You may doubt it when vou
see w0 much empty land, but the population
explosion 1= our number-one national prob-
lem. Today we have 21,100,000 people—
aboyl as many as Canada on 17 percent of
itz uren. In 80 vesrs we'll have as many ns
the United States has now. By 2070 there will
be 300 million Colombians—if the current
rate of increase isn't slowed down.”

In Tumaco I broke away (rom our group to
do a little exploring on my own. I'd long
wanted to visit Isla’ del Gallo—Izle of the
Rooster—scene of Pizarro’s bold decision in
1527 to press on with the invasion of the Inca
emire, The sland hid m the mist offshore.
Along the mangrove coast some siuid the is-
lnnd’s sole inhabitant wias a <orceress,

Jovita Deals Two Whaeks to Remember

I npvigated a dugout across 12 miles of rip-
tides, beached it and approached a solitary
dwelling perched on stilts in a coconut grove,
Suddenly a barefool white-haired Negro
woman jumped out of a thicket and whacked
the seat of my pants with the flut of o machete.

| gasped, dumbfounded. The old lady drew
back and laughed.

“Now  vou'll never forget Jovita" She
squinled al my cameras. “5o0 vou've come 1o
tnke pctures. Good. There’s not much tine
left. T'm 84. I'm going to dic next vear.™

I followed dutifully as Jovita led me along
black beaches and white beaches, past pat-
terned drftwood, through humid jungle, and
inta secret caves. [ asked if she was really a
sorceress. she admitted to a knack for cures.

Until 1906, she told me, there was a village
on the island, Then a tidal wave swept it
away. She was ane of the Tew survivors.

Jovita run into the surf until the Pacific
Ocean lapped at her skirts “Here Pizarro
landed!™ She strode ashore, brandishing ber
machete (oppositel; re-enacting her own

“Here Pizarro landed,” shouts Jovita de Mosqueri brandishing o machete ke o Spean-
tard’s sword. Sole inhabitant of the Isla del Gallo, she portrays the conquistador who
bere In 1527 determined o pursue his search for gold. Drawing a line on the sand, Fran-
cisco Pizarro challenged his men to cros< it to the fabled riches of Peru Within six vears
his band had crashed the mighty Inca empire, which reached north to southern Colomhbin
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version of the historic moment, and announc-
ing, 1 take possession of this land in the name
of the King of Spain!”

AL her house a woodsman from the main-
land lay in a hammock recovering from a
snake bite. Jovita had been treating him.

sShe revealed two neatly folded flags that
explamed her awareness of igland history.
One Colombian, one Peruvian, the Aags had
been hoisted over a small monument erected
to Pizarro during a bi-national visit of war-
ships in 1965, Jovita, as the island’s only resi-
dent, had been left in charge of the flags

she hid the flags to prevent theft by beach-
combers, but kept a seaward watch, ready to
run out and hoist the colors when the vessels
returned. 1 wondered who would guard the
flags if Jovita died at age 83, according to plan.

The tide had gone out. When I bent to
lnunch myv canoe, Jovita belted me on the
rear again with the flat of her machete.

“Bemember mel™ She waved.

President Logs Back-country Mileage

Soon after our return to Bopotd, | came to
know President Carlos Lleras Restrepo, who
told me his most profound wish was “that
all Colombians—not just pressure groups—
participate in decisions affecting theirdestiny "

He was bound for Monteria, near the Cir-
ibbean, to put his wish to work. I joined him
aboard the presidential plane as he and sev-
eral cabinet officers headed north to innugu-
rite & cattlemen’s convention, then tour the
countryside by helicopter. The president
averaged 25 trips a yvear to outlving districts,

“Perhaps my visits help make people aware
of their citizenship and ease the harshness of
their lives,” said President Lleras. He pointed
out the window. “Those new roads will bring
many into the mainstream. I hope they lead
not anly to prosperous markets but also to
equality under a just government.”

Back in Bogota, Sue and 1 decided to make
a month-long swing along the eastern high-
wavs to the mountains and seashore of the
Caritbbeian coast, over the western Andes
through Medellin to the coffee zone, then
hack to the capital imap, page 241),

We began by lollowing a progression of
market days deep into the Department of
Bovach. These social, commerciul, drinking
occasions fall on different davs of the week in
Tunja, Chiquinguirg, Paipa, and neighboring
mountain towns. We bargained for tov tops
of wood, for a guitar-like Colombian tiple,
and for miniature chess sets carved of palm
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nuts. In Kaguira we bought ceramics portray-
ing artisans making ceramics. Sue tried oy a
rieare, the Colombian poncho,

Boyaca's paved highways follow the cam-
paugn trail of Simaon Bolivar, whose winning
streak began in 1819 at the Bridge of Bovnca,
near Tunje Side roads lead to towns which
are virtual museums of colonial Colombin
Major film producers use Leiva, lor example,
for colonial sets just ns it is. Its hotel is a re-
moxicled 400-vear-old mill where breakfast
begins with cream-of-herbs soup served by
chapped-cheeked Indian maidens

Zigragring northward, Sue and [ rolled
into helplessly hot Valledupar, one of the
fastest-grawing cities in Colombia. There we
joined my Ecuadorean mountmin climbing
companion, Rémulo Pazmifio,* who had ar-
ranged to accompany me in an attempt to set
foot on the highest ground in Colombia

Sue drove on alone 133 miles 1o spe the
annual Sea Festival at Santa Marta, Colom-
bia's oldest city. Romulo and T jeeped to n
foothill village, Atanguez, and hired a pair of
miules to lug our gear into the Sierra Nevada
de Santa Marta. The range rises in isolation
from the Andean chain, bounded by scorched
plions and the Caribbean Sea. The only way
to reach the Jakes and snows of this largest of
Colombia’s nationn! parks—half the size of
Delaware—is on fool or on mule.

The valley sizzled onder the sun. Thirst
tormented us. Luckily, a few rivulets crossed
the trail. Higher up, weé showered under wa-
terfnlls, The screech of wooden sears from an
unseen sugar-cane mill baunted our ascent
from the Guatapuri River to the crest of a
6,700-foo ridee. Birdealls beckoned us down
the other side to the Donachui River Valley
where the trail was littered with ripe man-
goes and hundreds of hig buttery avocados.

Tribute Demanded by Indians

At Donachul, a cluster of mud huts, Ar-
huaco Indian braves—dressed in robes and
tall hempen caps—scowled as we pitched
camp. Their red-dyed and curled hair fell
below their shoulders (page 255), and they
carried narcotics kits of coca leaves and Hme.,

In the morning, Arhuaco chief Apolinar
Torres, machete in hand, demanded tribute
before we could proceed to the Ysacred”™ snows.
Mindful that the summits, first climbed in
1939, hard been scaled only half a dozen times

*5ee "Fcuador—Low and Lafiy Land Astrde the
Equator.” by Loren Mclutire, NATIONAL GEDORAPHIC,
February 1968



since, Romule guened, “What do vou do for
money when no climbers pass by here?

Apolinar pointed his machete at an ox be
ing loaded with maneoes and avecndos, “We
aell those fruits in Valledupar:™

A week's trovel on oxback to and from
markel, “For how much?”

“Fifty pesos a thousand.”

Three lor a for giant
worth a fat cum in U, 5 murkets! T paid trib

[reny Avorachos

ute egqual Lo 3,000 avociidos

Through dense forests nnd cold ram, we
climbed to Meollacn, htghest village of the
pigmy-size hogt Indians. The populace HDed
at our approach. Offers of medical aid lured
ame back. The triibn
chaltér in return for our promise Lo stay Away
[rom Lhe totem lodee.

Above the timber b vonid
el ows bardered by talus, our trand ended mt
n necklace of glacinl lakes higher than the
Mutterhorn, While we made base camp, alti-
tuide nausea  and
leveled both of us

medicine man PUVE LIS

ine =PoOngE

stk ness headar hirs—

Snowstorm Catches Clmbers at Summil

Next day Romule scaled o numeless pin
nacle 1o map our route up Cristobal Colon
|{Christopher Columbus), 185,947 feet high
Heartened by gramite far safer than the ash of
his native volcanoes, he declired we could
redch the summit in one day without making
a high camp—a risky tactle in the September
radns . snows,

(O September 10 we started up the talus

., reaching ice by davbhreak. A condor
spiraled up for 4 look at us. Hour after hour
we roped up the sputheast face of Colon
Twice we were blocked by neck-dech dnits
that had to be clegared so we could chop foot
holds 1in onderlyving we. We marked crevasses
with flnes and worred about avalanches

A aidden snowstorm blotted the sky. A
enle drove us to our knees as we cliwed
toward the highest point. At 4 pom. we drove
ot ice axes into the summit of Cristobal
Colon, highest point in Colombia, just 22
miles from sunny Caribbean shores

Wind erased our tracks We followed our
figs down in utter darkness and 10 inches of
new snow. We stoppeid and huddled under a
poncho to wait for the full moon to show us
our way. Within two hours, violent shaivenng
gave wav 1o drowsiness. Romulp and 1 quick
ened to the danger of freezing to death and
roped on down with failing Rashlights

A midnight moon broke through, unveiling

In tune with a carelree doay, Loaurn Olire
gon sunbathe= on a sthooner designed by
her father, a Bogotda architect. The (amily

anils off Chartagena, resort center of Colom-
hia's fb0-mile coasthne on the Caribbean

satarEmnml | ueni ik PAETE - AAH SEDACHALIWL BF LONES WIWTERg 15 # a8

Hadianee of an ancient god, according to
the Incas. a rainbow ends near the church «f
Cajlea tollowing pages). Most Colombiana
ate Roman  Cathobes, bt =ome  Indians
chme to aborugitail belels
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Lo announce that Romulo and 1 had crowned
Christopher Columbus and The Queen.

My next trip took me into the Guadira
desert of northernmost Colombia, beyond
the Sierrn Nevada. My rented jeep bucked
through sand and worub, wias saddened by
the remains ol o harvest of great sea turtles at
Riohachn This coastal town, plundered by
Drake and Hawkins, sull seemed smitten, 1
heard Riohacha mothers discipline their ¢hil-
dren with a 400-vear-old threat, “Be quiet or
Dirake will eat vou!"

Forty-four thousand prood aborigines
wander the peninsula with tents and live-
stock, the only desert nomads in South Amer-
icn. The few Guajiros 1 met turmed away
when they saw my camera.

Sult Hurvesters Work by Moonlight

Caked with dust, T oreived after dark at
Manaure, where the Banco de la Repiblica
until this vear managed 4 vast expanse of
maritime salt pans. The night sparkled with
camphres, as If an armry had encamped in the
surrounding sands,

“Thousands of families have come in from
the desert with hammock and tent,” explained
manager Luis Carrea, as he escorted me to the
gutesthouse. "Thev harvest salt twice a vear,”

At 4 am. Dr, Corren wakened me. Camp-
fires had died, but the moon glistened on zalt
pans as far as | could see. Like fishermen on
ian ice floe, thousands of Guajiras were sprin.
kled upon two 100-acre cakes of salt where
they hnd scratched out claims in the conl of
the night. They harvested in ghostly silence
(pages 270-711. Women 1n unbelted calico
eowns broke the crust with iron-tipped shatts.
Tall barelegeed men with pompons hohbing
about their hips shoveled the ervstals into
piles and sacks. Now and then two men hoist-
ed a sack onto a4 woman’s back | hefted o
sack: About 130 pounds, | reckoned.

The east glowed amber with the dawn.
Cantgires began to shoulder their shovels and
head for their hammocks, Dr. Correa spoke.
“You are watching one of the hinal petrform-
ances. Except for these two pans, our ¢ntire
operation, from sea water to soda plant in
Cartagena, is antomated. Manual harvesting
15 six hundred times more costhy,. We must

find better wavs for Guajiros o earn money.”

I thought of another Guajro, Captam San-
cher of the TransAndean Pipeline. “Teach
them to fly helicopters,” I said.

Diriving to the northwestern tip of the
Gungirn Peninsuly, I sped over hard sand,
picking whatever tracks suited my fancy, or
making my own. Veering left 1o follow the
Caribbean shore, | passed beached dugouts, o

wizened himlet, then nuthing but occasional
heaps of ovstérshell. Inland, a column of

women on donkevhack trudeed through veils
of dust, bearing wuter jars, thelr voluminous
robes flapping: They vamshed like 4 vision
of the Flyeng Dhutchman,

At Cabo de la Yels, a promontory domi-
nates the land’s end. 1 climbed to the light-
house. Trades rippes] the green Caribbean,
clutched at my elothes, and whined past mv
ears. A fagless schooner rounded the cape,
vawing before a quartering sea. As | watcherd,
it revesserd] course. A smuggler?

Tawny haze shrouded the shore, The sun
burned down on an empty sea, bright with a
sheon ol unreality. Cabo de In Vela. ke the
summit of Cristobal Colon, was an exposed
and vet secret place

Drake Pillaged Cartagena

Afler two weeks of extreme exertion on
wilderness trails, I was famished. Visions of
Juicy steaks danced in my head. Santn Marta
lay 173 lomely miles down the Spanish Main
I made it in a day

With Sue a= puide, [ switched o a bon vi-
vant role, sampling caizines of 18 beach hotels
ond restagrants. When | had repained tén
pounds, we headed southwest

COur next stop along the Emerald Coast
wie Cartigena, Pearl of the Indies, one of the
brightest gems in the Carithbean tourist crown
(pages 202-3) Cartagenn used o dread for-
ergners. Frencheorsair Robert Baal sacked the
town in [5435-44, just as the treasure fleet as-
sembled tosall forSpain. Martin Cote was next,
followed in 1586 by history’s most audacious
seq raider, Sir Francis Drake, who started to
burn the port, block by block, untll mnsom
was paid, French Baron de Points led 9,000
buccaneers to loot Cartagena in 1647,

Spain amassed ramparts of coral and 29

Winter retgns in the Sierra Nevada de Santa Muarta, just 22 miles from the sunny Car-
thbean. Roaming the length and breaclth of Colombia Tor this article, the author became

ine of the few men ever o climb 1R,

}71-foot La Reina, the conspicucus peak on the sky-

lipe atl center, and 18,947-fool Cnstabal Colon, 1he country’s nghest pealk, o its rght

antd nearer the ciimers
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We picked up the Pan Ameérnican Highway
ggain in the Andean Department of Antio-
guia. In western Colombia, town after ridge-
top town twists along a single main street,
with short cross strects delivering rain, wastes,
and the unwary into an abvss on either side.

Nearing Medellin, we persunded & campe-
sino o let us list the contents of hs carrief,
bhadge of the Antioguens—an accordion-
pleated bag shung from left shoaideér to right
hip. The carriel contained cash, dice, playving
cards, love letter, lock of hair, tobaceo, flint-
and-wick lighter, candle, handkerchief,
straight razor, comb, string, patent medicine,
jazuar-tooth amulet, lucky beans. S5t Chris-
topher medal, picture of Jesus, booklel of
supplications, almanac, and a notebook of
jottings about debts, addresses, jokes, prov-
erbs, and good businesses to try.

Antinguenos Lead Nation's Progress

The Basques who came to mine gold in the
north-central Andes of Antioguin encoun-
tered few aborigines. They made up for the
lack of an indigenous labor foree by producing
enormous families and living to great age.
Their regional culture wias strong on enter-
prige, and Antioquefing have spearheaded
Colombia's modernmization.

A city of 170,000 only 30 vears ago,
Medellin now has a population of more than
one million. Orchids bloom colorfully in many
homes and gardens (pige 2610 Breezes fresh-
en the mile-high valley. The ¢limate control
stavs set on springtime.

From Medellin, Sue and 1 headed south
toward hilltop Manizales, coffee capital of
Colombia. With Dr. Hernan Uribe, director
of the Development and Diversification Fund
of the Coffee Zone, we toured carefully
cultivated countryside and prosperous towns
of the mountainous region west of Bogota

“Colfee supports a third of all Calombians,
but none get rich,” Dr. Urbe told us. “The
300,000 growers are smallholders |pages 258-
9], Farms average eight acres, There are no
esiptes; the largest farm s 600 acres.

*Coffee earms more than half our foreign
exchange. We must diversify to escape catia-
strophic price fluctuations. Thus we steer

National Geographic, August 1970

marginal growers into cotlon, yucci, caceo,
sugar cane, polatoes, bananas, or Hvestock
World quotnas restrict our share of the coffes
markel, so we grow better coffee amd et
hetter prices.”

“"Why is Colombinn coffee better?™ T asked
A campesing at an experimental farm. “We
pick:only the ripe cherry,” he rephed. “We
never strip the buash.” His hingers darted
along the stems, pinching clumps of red coffee
cherries into a basket at his waist, leaving
green clusters for as many as 30 subsequent
pickings. “Besides, we raise legltimo rafé
de montong—authentic mountain  coffee”

Dir. Uribe explamed. “Geogruphy gives us
a4 long lead over competitors. Our mountains
provide a choice of climates, determined by
altitude, Many places are favored by the
reqiuired 59 inches of annunl rainfall. while
the slopes ensure proper runoff.”

The mountains also obliged the paved high-
way 1o contort all the way back (o Bogoti
We were giad to put the car away for a while
and take out our map to study the eastern
Iwo-thirds of Colombia, where mircraft andd
canoes are more useful than autos.

People Flow Into Empty East

Eastern Colombin holds anly 2 percent of
the nation’s people. Not surprisingly, mi-
grants from overpopulated highlands are
moving into the grasslands and jungle. Many
descend the eastern slope of the Andes from
Bogota 1o Villavicencio, “gateway to the
llanos iplainsi” A seal in a bus cosis 84 cents,
in a taxi 31.70, in a plane 33,
® They can seitle within sight of the Andes
on farms, on ranches, or in pew towns with
mames  fin  tramslation) ke Peanuls  and
The Hope, Vortex and Whirlpool, The Tiger,
The Crocodile, and The Future. Most towns
have doubled in population in the past
four years.

* [f they want to go it alone, migrants may
canoe southeastward down Amazon triba-
taries, portaging frequent rapids. They
may tie up in Whiskey, El Refugio, or Abi-
sinin or hack a clearing in the jungle 20 miles
from their nearest neighbor. Few care to face
the biological hazards—not beasts, but insects:

“It makes me teel like o man,” saad this young cowherd in porthern Colombia, re-
ferring to his razor-sharp macheté Thus bhe exhibits the mackismo, or aepressive man-
liness, encouraged by Latn Amencan cultures. Such campesinos are handicapped

by lack of land, by backward farming methods, and by distance from markeis
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musijiitoes, ants, amnd mamta bdlanca, the
dreaded “white vell,” minute sticky bues in
cdense swarms that are awful when inadvert-
ently inhialed

® Nigrants may join the homestenders mi-
grating to the northeastern grasslands of the
upper Cirinoco drainage basin. There, today
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Toward Veneeueln, herds thin out

and humans are scarce. Just o few cowhowvs
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minutes away by air. When we buzeed the
Catholic  mission school, Indian  children
streamed out like startled ants, We landed
The voungsters lined up at the wirstrip and
shook hands firmly instead of offéring limp
fingertips or turning oway without touching
as their jungle-dwelling fathers would have
done. Most of the 160 children from seven
tribes had even given up painting their faces
toy ward off evil, measles, hunger, fatigue, beat,
and sunburn. Antiogueno priests and nuns
provided other means of survival

Chiel s Son Speculates on Spoace

In Sunday uniforms, the youngsters slaged
a dugout regatta on the Paca River in our
honor, girls racing bovs down the rapids
All the canoes foundered; nobody won. Hap-
piness was swimmng 1 full umiorm.

That night linguist missionanes Betty
Welch and Birdie West served us banana pie
with candles and sang, “Happy wedding
anniversary to vow," while Indians stood in
a circle moving their lips. Betty and Birdie's
informant, son of & Tucano Indian leader,
emptied Sue's purse, studving each item,
petrticularly the credit cards, then put every-
thing back Afterwards, we walked in the
night with him.

The chiefs son pointed to Venus, almost
hunz on the horns of the moon. “After the
moon, do vou think we will ever land on
Vienus?" he asked In Spanish.

Astonished at the “we” as much as the
enlightenedd  specalation, 1 replied, “No,
but we may reach Mors™

“1 hope so," said the chief's son. “The
outer planets are too big and cold.”

On & Rio Negro tributary near Brazil an
Indinn told George DeVouculla and me that
he was building o big dougout canoe A
good  picture,” suogpested (eorge. “Lets
shoot it and get out before rain grounds our
plane. Francisco, whete's vour canoers"”

“Upriver." Frincisco shoved off in a tiny
dugout. George and 1 paddled hotly behind,
enveloped in a ¢loud of butterflies. The
brown river poured over sand bars like tea
over sugar. After 20 minutes we yelled, “How
mtich farthers”

“Dhiez vueltas del rio—ten hends of the
river. Francisco spread the fingers of both
hands. The clouds bluckened. Ten curves
later we paused.

“About herer™ No, Only halfway. To Fran-
cigco, # "vuelta” was an Scurve. We could
hear the rnin approaching,
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Finally Francisco beached his dugout amd
led us to & newly felled tree. “My canoe”

“This i a canoe? It still has branches!
When did vou start to build (4"

*“Yesterdny,”

The rain roared down,

Sue and T wanted to-go next to Leticin
“olombin’s port on the Amazon River. only
325 miles due south. Direct flight was impos-
sible for lack of gasoline Owverland travel

was unthinkable. River travel would require
almost 2,000 miles of hoating down the Rio
Negro to Manmus, Branl, and back up the
Amnzon. So, like sensible Colombians; we
doubled back to Bogotd anid Mew Avianca
to Leticia—a mere 1,100 miles

The settlement looked forlorn against the
immensity of jungle and a river that is two
miles wide even: here, 1,700 miles from its
mouth (map, page 241).

Loo Harhors “lInvisible” Wildlife

We were melt by my old friend Mike
T=alickis, animal collector, zoo-keeper, safar
muide, river-fleet operator, hotel manager,
airline promoter, steamship agent, philan-
thropist, town mediator, =ocinl worker, and
ance U, S consular agent. Mike installed us in
n hotel room Tull of fresh froit and cold drinks,
then took us in tow as he doctored the fester-
ing leg of a Yagua Indian, gave her a bar ol
soap 1o wash her baby, bought a batch of
blowguns from & Brarilian canoeist, and
checked on patients at the hospital.

“My father used to dive lor sponges, like
mast of the Flordda Greeks,” Mike told Sue as
we wialked through the wards. “I've collected
ammals ever gince | was & kid in Tarpon
Springs. | worked south from the Everglades,
and 17 vears npo 1 hit Leticia But it was
nowhere till I got air travel going.”

| agreed. Leticia i= ten times bigeer and
livelier than it was two decades npo when |
hrst went there. It's still the best place 1o hind
wild animals in the entire Amazon Basin,

Compared to African wildlife, the Amazon’s
is relatively invisible. Fiarly explorers perizhed
for lack of game. But at Mike's home and zoo
| saw more animals in five minutes than ['ve
ever seen in the bush Several hundred native
trappers bring him anacondas, pumas, rare
birds, porpaises, manalees, monkevs, marmao-
sets, and other animals. Most of the primiates
are sold for medical research.

One night on Mike's island in mid-Amazon,

which he stocks with monkeys and banana
trees, a squirrel monkey rode gut of the jungle
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the kind of bottom it has, the streams that
enter or leave it, the plants and animals that
live in it.”

The ponds that Bill and the rest of us
know best range over a 600-mile stretch of
the Northeast, from Marviand te northern
Maine and Quebec. Yet we always return to
our home pond in Delaware with anticipa-
tion of learning more of its secrets.

When we first came to 5t Andrew’s, my
wife Catherine, observing the pond's size,
asked me, “Why 150t Noxontown a lake?
What is & pond anyway?”

There are no set rules: Most hmnologisis
agree that a pond is o small, completely
enclosed body of water, shallow enough to
encourage aquatic  vegeciation.  Lakes are
usually larger, deeper, and older,

NE OF THE NICE THINGS about
a pond 15 its accessibility. Nearly

evervone lives close to some kind of
pond. Scattered peross the United States are
more than a million man-made ponds serving
as watering holes, swimming pools, ur sources
of water for fire protection. They harbor
aquatic plants and animals, and sometimes
game fish, too: Together with countless nat-
ural ponds, they form an aguatic chain inhab-
iteed by thousands of species of living things.
Many ponds also provide resting and feeding
stops on u flyway svstem. Thousands of water-
fowl, including the great Canado goose, visit
Noxontown Pond each yvenr.

Often the children and T walk to the pond
and pause on its bank, where our gaze spans
almost its entire length, Onece Julie spotied a
bent stick half in and hall out of the witter.
Momentary excitement erupted when the
stick turned into a banded water snake that
swam gracefully out of reach into the lily pads.

As the chatter of the children recedes in my
consciousness, the davs 1 have spent here
begin to blend in a kaleidoscopic fusion of
passing scasons and vears |

Un a day in early fall, n handful of my
stuclents are following the intricate territorial
fights of dragonflies

Now, it i midwinter. The roology class
and I brave the bitter cold to cut holes in the
ice through which we lower a generator-
driven pump to obtain plankton.

With spring upon us, my familv and I enter
a lilychoked cove aboard our collecting
barge. Son Bobby shouts excitedly, and some-
what inaccuratelv, “Look! A hald-headed
eagle, a bald-headed eagle!” And there, sure
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enough, n bald eagle hovers directly above
us, diving repeatedly only 50 vards away
until it snatches a fish trapped in the shallows

Toward the end of whool, two students
and [ listen one night to a mixed chorus of
frog voices: the guttering of the pickerel frog;
banjo plunks from green frogs; the clicks of
chorus frogs; the sonorous roar of a bullfrog.
A sudden splash and a shrill seream, abruptly
terminated, muark the end of a frog life and a
meal for a snapping turtle or pickerel. .

Whenever our family travels about the
country, the children watch for ponds in
various stages of development Each pond,
they understand, is a living entity in itself. A
pond has a birth, a slow period of growth,
and a long maturity, before it declines into
senescence and finally disappears.

Not long ago Howard Schmolze, a faculty
colleague at St Andrew's, invited me to look
al & pond he had dug a few months earlier
He seemed puzzled that his pond could sup-
port o much activity 3o seon.

“How did these water plants get here? he
asked, “and where did all the diving bugs
come from#”

Hiz mintature shoreline already was crowd-
edd with spike rush, and the water teemed
with back swimmers, water boatmen. diving
beetles, water striders, and other insects

A new pond, I explained, 1s invaded quick-
iy by ploneer plants, such as the spike rush,
which take root along the shore and grow
outward into the water. Within hours after
flocding, aguatic insects mav arrve on the
wing, drawn by light reflections. Bactenia,
ilgae, and protozoans break out of resting
spores and cvsts to become active once more

If the pond is stream-fed, fish soon take
up quarters there Ducks and other water
hirds transport on their feet additional cvsts,
spores, seeds, and egus. Soon the pond, voung
ns it s, supports a teeming papulation that
grows richer with time (painting, pages 2900-
921 Unly six- months after the Schmolze pond
wiis filled with water, it had become o thriv-
ing agualic commumy.

Noxontown Pond is much older; of course.
Omiginally a marsh, dammed in 1736 to serve
the gristmill of Thomas Noxon, the pond still
s watched over today by his descendant,
Mrz. William ¥. Ellison, who lives near the
ald mill, The pond is now at the height of its
productivity, as measured by the plants and
animals it supports. Someday, if nature has
its way, sediment will aceumulate, the shore-
line will advance, and water will begin to



For a deprived midge,
blood runs red










disappear

The underwatler plant and animal
papiulation will dwindle then vanish, And where
~oxontown Pond now stands, o stream will cul
through the center of a small, fertile valles
fringed with invading trees
A pond’s hastory can be read moits hottom
deposits. There the evenis that have gone hefore
lie recorded in the sequence of organtc contrbu-
tions made during dilferent seasons. When stu
rents look closely into the three-foot-long cores
brought up from the bottom of Noxontown Pond,
thev fiind, ondy six inches down, evidence of
Thomas Noxon's world

Lower lavers tell of
parlier centyries, for the sichiments reveal whal
thi passing vears were
ton prew

ke, even what vegetn
n netghboring helds. The history is
all there for an expert to read

NE DAY, standing high on a poant above

thie water, the children and I pand heed

it ].._mr[-:. [rixst bt Loy 31 |.|_-|1.,1_.|.||__

We looked over a sun-swept cove and took note
of the distinct zones of hfe nlong the shore
We recognized our

tavorne
prounds ameong the sha

irog-catchinge
low-water

Emergent
nlants, such is eattails and reed grass. Farther
oual, in the zone of Aoating-leaved plantz, tiny
animals, we knew, were chinging (o the under:
<jeles and stalks of v padds
of watermenl

[he undersurfaces
the world's smallest seed plant—
and duckweed provide attachment points 1or a
whole community o

iving things
Whenever we come oul here, our voungest

clhuldren, Abson and Babby, ke 10 hang over

the edee of 2 wharf that projects into the cove
hey sgquint thelr eves

rippling water

and study the soltly -
Fhe molecules of water at the —
surface creale an elastic hlm =20 tough that N --'-u'f r ! Mew Forka
agquatic insects and spiders dan skalte fcross . At orwers m
i. They mav dimple it with their weight, but : T ':L.I___ )
they seldom break through (page 2706 T ) r-:.a
[{ the children reach out to touch a nearbs i~ : - -
whirligiz beetle or a ishing spider, however, the =) “f-.u BT T ¥
creature may pencirate the surface film and dive BEW JERLEY
lo salely, carrving air with i (page 294) = - *Wilmington
Even smaller amimnls live on the under - =
surface of the him, where they hang down o ETR Ny "ir’;"..:, P¥ter i, |
creep across it from beneath. Some are the 4 o (2 allaliimgre (8 '.":;rt:.tl otk E
familiar snails and hydras. A few of the smallest . k. - ool =
crusiaceans, such as water fleas, may swim so " ¥ E'ﬁ_-'"'lr""n’- = r: L ¥ '_:'-'-‘._-,H
close (o the film that suddenly they find them- Vot < s
;1_-|~.-.|--. |_'¢|-_|g|'|| IT 1l T'E'||; i On Ihl,' ||I.|'i-|'1 sHriace ol
the pond the upper parts of their curved, shelled
hodies glisten in the sun

TLAWAHE
The surfuce tension 1= 50 great that the little

cristaceans can be caupht there tna |_I:*.|I'|11I'.'1:|-

o Fretferickaboro
However. if thev are in the process of molling
o i

Vifrendie {horien
"G allabiry
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Free-loading leeches

EERENCE

) pelintivrs el pargasites, leeches feed an i
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vl gray leeches attack them

Fhese Moodsuckers "I.'.'.s_' by sucHon RS | R

Coindad fim of o pumpkinseed sunfish (rghr)
arreiey a couple of leecher along for the ride

AMiviess Lt ferid a.'l'-l.'?.'l Ture ghrove |

Viatex, oy about hall a dozen oneck themyelves

LM some forty feech species n the Usiled

fev Frigericters. NMany ar pParastiic on fsh, friovgs

nd furtles., and some feast on soails

K

DS EFS '-'|'II||r"" cerlored w HiTRE, fhre

they may escape by slipping out of thedr
sikeletal covernings. which adhere 1o [ e
surface, and dropping back into the water
world below. Their new outer skeletons
quickly harden

Through the next lower zone of life
—the mass the pond’s water—swim
leeches, mites, iishes, turtles, frogs, newts,
chving ducks, insects, muskrats. and, on
rire occasians, an otter, In the most dense
v inhabited zone, hidden from our eves us
we stand on the shore, the fmermented
aorgamce matter and mud of the bottom
provide o home for scavengers—craviish,

worms, itnsect larvae, and snails. and many
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MICT SOOI
naturalists pONS  micra-
cosms. In a general sense this 1s true, but we
alsg know that no Hvine commumiy 18 ¢com-
solated from the world around # A
pond is influenced by
by contabutions from streams,

||||"|' i
atmaspheric changes,
ind by runot
from surrounding fields. A small pond, which
is especially vulnerable, can be suddenly anil
often drastically polluted by many subsiances
from both domestic and agricultural sources
chunges have
thken place so far here at Noxontown Pondd
and the water remains heavily populated
we spend countless and rewarding

Fortunately:, onlv minor

tddving the habits and customs of 1ts gen
izens, nke, for example, the wavs in which
they miove aboi!
Many people think a lish

means of a ftail An mast of 18 pro-
pulsive power comes from aliernating wnves
[r51 One sioe,
other. The fish bends 1in

pctunliy
M MUsCUiar contractions, oowl
then thi S 1 UOLES
CUrves, credling pressure potnts thal push
against the water, much the way a =kate
thrasts oul with blades 1o sKim Across 10

Swimiming leeches also mowi
muscular ripples that pas
but they undulate up and down, not from side

it I-Illlllll-llllllrr.'ll frn ..J"Jilr
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Snorkeling scorpion

Beetle with built-




Teeming Life of a Pond

1o side. Turtles derive most of their swimming
power from their webbed hind feet, their
clawed front feet are used primarily for shred-
ding food and walking on land.

A dragonfly nymph, on the other hand, can
employ a totally different method of move-
ment. It can take off from a standing start by
ewcting spurts of water from an abdominal
cavity—a form of true jet propulsion.

All the manufactured devices we use inour
studies—mnsks. snorkels, and swimm ns—
have natural equivalents in the pond world.
Humans need a {aceplate to see well under-
water, but whirligig beetles have eves with
twio hemispheres—one focused for vision In
water, the other for vision in air (page 294).

5 FOR SPEELY SWIMMING, many

% ! waler animals enjoy n natural form of

flipper or paddle. Some crustaceans,
such ps water fleas, swun with elongated,
branched antennae or by rapidly moving legs.
Water boatmen and back swimmers, two in-
se¢l species that spend much time underwa-
ter, row through the pond with carlike legs.

The legs of diving beetles have either fold-
ing plates or hairs that increase the sarface
irea on the power stroke, then fold and affer
little water reésistance when the leg is brought
forward.

A snorkel, too, 1s a device commaon to mony
of the pond’s air breathers With elongated
nostrils, for example, snapping turtles and
musk turiles can reach through the surface
without revealing the rest of their heads.

Many aquatic insects come armed with
long breathing tubes tipped with water-
repellent hairs When these insects nise to the
surface, the hairs quickly penetrate the film
and anchor the animals in place. At the same
time, the hairs prevent water from entering
the insects’ breathing tubes (page 293),

Similar hairs cover large fishing spiders,
which also enjov still another invaluable
piece of equipment—an air tank. When one
of these spiders submerges, air trapped inits
dense hair forms a silvery bubhle that con-
tains enough oxvgen for an hour underwater:

In some cases the bubble of air that accom-
panies a submerpng animal—like the whirli-
g beetle (page 294 )—provides more than a
reservoir it can draw upon. The bubble's
sturface acts as a @l membriane that allows
oxveen o pass from the water to the insect
g carbon dioxide from the insect to the

PAGE 292 FOLDS OUT
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water. Thus, the insect can remain submerged
for gs long as several houars. Nitrogen, which
makes up most of the bubble's size, slowly
escapes into the water and the sac collapses.
At this point, the insect must rise again to the
surface to capture a new air supply.

When we take our family to the pond,
Catherine brings plenty of {ood. Sometimes
we suspect that our children get hungry sim-
ply watching the constant—and often bizarre
—feeding activities of our pond’s inhabitants,
All of us have watched with fascination, for
example, as 4 dragonfly nymph, with its long
hinged underlip tipped witha pair of pincers,
grabs its prey (page 278).

Fiercest and largest predator in the pond
world remains the snapping turtle, which is
capable of amputating a small child's inger
with a single bite.® A few vears ago two of
my students brought back a 48-pound snap-
per they had found in o net 1 had no place to
keep such a formidable beast in the labora-
tory, so 1 gave it temporary quarters in our
bathtub. That proved to be a mistake,

The snapper barely had time to settle down
in Its new home before it greeted an unex-
pected guest—a visiting Chinese bishop who
il not know that the bathroom was occu-
pied. After n shocked silence, the hishop
emerged quickly, lapsing momentarly into
his notive tongoe. Explanations were difficult

The next morning, at Catherine's prompt-
ing, I went to get the turtle and transfer it to
more suitable quarters. [ walked in and found
my two-year-old son leaning over the tub,
tenderly stroking the reptile’s armored back,
and crooning, *Nice turtle, nice turtle.”

Unlike snapping turtles, some large diving
heetles make good pets: 1 recall when Steve
ran into the house, erving, "1 [ound a mon-
ster, Dad!™ His cuppeéd hands held a two-inch
water beetle that had blundered agninst the
lighted screen door during its migration from
one pond to another. We kept the “monster”
for a yvear, feeding it bits of meat and an oc-
castong] earthworm until it died from an
undetermmed cause

Numérous large oval water beetles became
special pets of our doughter Alison when she
was younger. One day she and | chanced upon
a big recl-bellied turtle on the bank, preparing
to lay eges. The turtle’s foot-long back still
glistened with moisture, Seeing us, she quickly

"see “Nattre's Tonk, the Turtle,” by Dot M. Uoch-
e, NATTONAL GEOGRAPHIC, Muy 1852



pulled in her bead and legs o that only the
convex shell was evident

Alitson shrilled, “Look. Daddy! Look at the
big, big bug!" As we watched, her big bhug
gradually turned back into a turtle and, ig-
noring us, went about the important business
of lnving égps.

On another day, as the sun began to warm
us, our barge drifted far up the pond and into
a small cove. | watched as Bill, deftly swineg-
ing a dip net, captured a voung bluegill, The
ather children gathered around and admired
his catch. Bobby studied the fish ¢lasely and
curiously, then asked me, “What are all thase
hittle black dots on the fins™

“Clams,” 1 replied, to the children's com-
plete dishelief

Lirge fresh-water clams release many mi-
nute embryvonic voung. Each of them bears
stout teeth along the edges of its shell and a
long filament that foats upward in the water.
Whenever something moves nearby, the dis-
turbance sends these tiny clams swirling
Their toothed shells spap wildly and must
fasten to a fish fin or @il if they are to com-
plete their life cycle, The clams then become
embedded in the fish's tissues and undergo
gradual development, later emerging and
dropping to the bottom to grow to full size,
as much as s1x inches long

The reproductive behavior of pond ani-
mals like the clam often is a fascinating ex-
ample of adaptation. Some leeches, for ex-
amjpe, brood their defenseless vounyg beneath
their bodies, This protects the progeny against
would-be predators. At times, however, other
leeches may maneuver themselves under the
female’s body and attack the young anyway
(page 288)

We moored the barge to the trunk of an
aoverhanging beech, and the children scat-
tereed in search of treasures. The hrst 1o re-
turn, Alison, offered a prize lind—tadpoles
she had discovered skittering in the shallows
among arrowhead stalks (pages 282-3). 1 ad-
mired her new pets and teld her that, as

hY

frogs, they would spend all their lives along
the shoreline, especially in weedv coves. Each
kind of frog has its own special place where
it litys s epes, and its own time of laving,
from late winter into summer.

When the other children returned, we sat
on the barge and quietly watched and fis-
tened, A gremt blue heron alighted on an
overhanging branch only 30 feet away, A
resplendent wood duck and its mate paddled
out of the thickets of water willow, feeding
among the mats of duckweed and watermeal
covering the surface. Startled by our pres-
ence, a large pickerel made a sudden rush
through the surrounding pond liles; causing
them to bend and sway.

We stretched out on the barge and leaned
over the edge until our noses practically
touched the water. Water striders, both pred.
ators and scavengers, skated across Lhe sur-
face n search of dying and dead animals
caught in the tension of the water (paze 276).

“Watch this,” Bobby called. Aware that
wiler striders are astiracted to anv lght-
colored debris on the water, he tossed oot
bits of bread. As quickly as a morsel touched
the suriace, a strider would dart over and
grasp iL with nimble front legs

1GHT TIME on Noxontown Pond
offers a whole new set of experiences.
It was evening when we next boarded
the barge and put out from shore, soon to be-
come enveloped in another frensy of activity
and new dimensions of beauty.

We moved only a short distance, then sat
silentlv listening to the mmsistent hoots of a
barred owl from a tree leaning over the pond
Soon it was fully dark, and [ turned on my
headlamp, Here and there the light was re-
flected in pinpoints of green brilliance, reveal-
ing the eight blezing eves of a great fishing
spider resting on a lly pad

Scores of small pond dwellers, seldom
noticed during the dayv, came to life under
the bright beam of my light. We watched the

All body, no head

Clhnrﬂ of nature, the red water mite Hydrachna cortes with big eves
st in o melon-shaped body and four pales of hair-fringed legs
thur propel it helter-shelter through the warer. Here, a specimen

rests on o sprip of stonewert. Related to the spider. mites

dare year-round life infhe pond, even in tce-covered winter.
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voung hsh darted in and odt of the bean v hén 1 Hicked the lig .
Bullhead cathizh groped about 1in now deliber alled with insects, palled out of the dark by

ate. now trenoed fashion, then odived lor ancontrollable reactions. They alighted on
Cover Deneath i LEITi ] M adene as the heht ny hepd, crawled across my LBCE,  ana |r|r
picked them out. Small lreches, busily waving rowed under my shirt

phoul for & passing hsh victim, wil Imong | apain turned off the light, and almaost at
these same clusters nee | fell o pentle Taoning breeze that cami

We noticed that the aleae and surroundine and went with U meres! sugdestion of lareer
npnlants were | eredl with tiny oval ocrasti wings. Un went the light—to reveal the rapid

Cemns, astracodds, so abundant that theyv lend ekiiliu] Might of bats 55 thev rushed out af

e Freen niments 1 Oringe® cast Some the blackness to inture moths anly inches
ewam aboul it most fed quietly on <mall from my fac

- 3 1 n ] | ] i ¥ . 1 & L | ' ] - - - | - 1 -
[ormes of plant s diatoms, which coated th Ag we strolled home through the darkness

plant statks and pebbles of the bottom. As | ther sounds told uUs of Many More Creatiures

pent close 1o the waters surface, | saw minute  the might cancealed. A guolation by Thomns
specks twisting and swimming abot Fil Huxley came to mind: “To & person unin
Inzoans and rotifers, (oo small to clnssify with structed in natoral astory, his country or sea
Wialld:'Wi EVE il stirofl e il k 'h'lHLuL |.;||l‘1 e
Lanapped off the light The counds of mght,  with wonderful works of art. nine-tenths of
dominated 0V & chorus of countiess 1roes whtch have therr faces turned | he wall

echoed across the pond, Holding our hreath, woxontown Pond, though =0 small & sep-
wi listened o g contrastine rhythm: the soft ment of the vast universe, help: me tarn

rureles  md t i Lhose heauties 1o the hehi
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Don't lose vitality while watching your weight. Live right,
gal right. Get vitamins and iron from 'TOTAL'. Now "TOTAL'
has more vitamins than any other cereal. A one-ounce
bowliul gives you 100% of the minimum dailly adull vita-
min and iron requirements—plus a delicious crunchy tasie.

"TOTAL watc
your vitam ﬁg

while you watch
your weight
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hi-performance glass is here. It earns its keep, function-  alsa reduce glare, while doing 2 great job for oulward
! mpie, [hermopane™  appearances, And Vitrolux® spandre glass complements

I-Tran® reflective coating  the over-all effect. = Aesthetically there's L-0-F's heayy
Improves working conditions in modern buildings. duly glass for large expanses it 'Z-.::-'_:..ﬁ ind SHoOWrooms.
iaRie with polden or silvery lones, Van-Tran softens = Then, for safelv’'s sake. thera's Tul-flex® temperad
Ky brighiness and rejects up to 82 of the solar heal glass for doors and sidelights. = 30 there if 5. L-0-F
= [his reflects sigmficantly o :'-; halance '-'!'ii-'_' in th f | ' Owens-Ford

iorm of reguced heating and g costs. = Farallel Company, T edo. Ohio 43624
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T-||- INFINITELY VAST AND DISTANT and the infimitely small and
near NATIONAL GEOGRAPHIC this month focuses on Lthese

Probing our

universe, v and 2 ush,
MagnZinc CXpOrcs ol solar svstem and the gilaxies ol creatures
[1‘””1 ]‘1111!]“_"['&,‘_ that mhabil an ordinary pond

Assistant Editor Kenneth F. Weaver takes vou on an epic jour-
to plankton

extremes. With telescope, microscope, and artist's brush, the

ev for o close-up look at the planets. Czech artist Lodek Pesek

upper left) dramatically portrays them from a viewpoint man has
vel [0 expenence: crescent Mars
AD0ve ]l 1o0Dms over s .".-I|.'|:_'l.|
satelhte Phobos

|‘|Z|l|-.l':;:'-l Willilam H. Amos 1n
troduces us o the marvels of a
rural pond. He lectures (left) on
Lthe tactics of a diving beetie. diars
O @R unseen '.'-'.IIII.|. | 5rertaneiid
dintoms—0640 tumes hife-size—urill
in hgud limbo (nght)

Invite vour friends to share in
wonders larege and small by nom
matmg them on the form below
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Aciual size.

This

may be all you need

to keep people

The new

from shouting at you.

Zenith Z-70 hearing aid.

A mild hearing lossis a
nuisance, really, more than
anything else.

But your friends do have
to shout. Which may be more
embarrassing for them than it
is for you.

The new Zenith Z-70
hearing aid may be all you need
to quiet things down. Tiny,
inconspicuous, easy to wear, it's
the most advanced hearing
aid of its tvpe Zenith has ever
made.

It fits entirely in the ear.
No bulky case or cords. It costs
about Y2 cent an hour to operate.

Your Zenith Hearing
Aid Dealer will be glad to
demonstrate it for you, ree of
charge. No obligation. Hes
listed in the Yellow Pages.

Then decide for yourseli
if being without a hearing
aid is worth all the shouting.

Zenith Radio Corp., Dept. 4V
6501 W. Grand Ave., Chicago, l1L. 60635

Zenith's booklet, "Sound and Hearing,
could help vou do something about your
hearing loss. Send for your free copy plus
additional information about the Z-70,

e e

N ame

AGLTERN

e - s A . S I

Cits Stite Lip

1 NITH

: Hearing Aids
|

1
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It's easier and cheaper than ever o

get to lraly.

.‘Imwundmmhlthuham
opened between the U.S. and lealy and
station-to-station rates have been reduced 25%.

For example, it costs as litrle as $6.75
pimm:fnruthrw:mnute daytime call

[f you call at night or on Sunday it's
only $5.10 plus tax.

Long Distance is the next best thing
to being there —and the cheapest way to

get there. @m

[TALY

‘6" ROUND TRIP



SEE SOUTH AFRICA
INSIDE OUT.

There are nearly 500 TraveLodges in the
U.5. and Canada. This little directory tells
vou where they are, what Facilities they
have, what rates to expect. Carry it with
vou. And get a pood nignt’s sleep,

no matter where you are,

Lentlemen: Please send me vour
free directory

?"z" VEfppgrE |

Box M8, El Cajon, California 92022 .
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Diet hint:

=
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_-. .
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- — "....izﬁ-
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Have a soft drink before vour mam meal.

Sugar just might be the
willpower you need
to curb vour appetlte

| hen whon mealtime eomes,

Wi know it sounds odd—hut 1t
|.'.-.:'.r!-.. i're les *-.I|||. OV ETCAT.
Spoil vour appetite by enting 'ln"n ilipower never r-|_~..-|-.! S PO
sormeththg wi rI SUUAr, YMURF . omdy 18 calarrey Pl
mudar works f I: «r fhian any feashoan, ana it's wll eneves

Lher lood o turn your sppetite

IFT N
dotrn, vour energy wp
Sugar Information
hoe Box 94, New York, N.Y . 10003]
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In three weeks he may be dead.
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When farge numbers of these crab-like pests
ntteck 5 hestrhy viung deer, he cannot Jive for moe
thnn o few weeks

A st dedr clut ore affected, T
ArTnCK virtually any land anomal or
hold of
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fwill food harm animals, birds,
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program to help save our oo vironmens

all running

We ve batked our commucment with millions of dollars
vt 1n the war against pallution

WD T MOVINE 4% FEST 48 W& Cs

Because, like the fawn, we'y

| CRTTIA

o




s

Want to get hack aes !
mthe young side?

It takes sensible exercise
' and a balanced diet.
Kellogg® Product 19

Delicious Product 19 cereal
| gives you 1009 of the officially
 established minimum daily adult
requirements for Vitamins and
 Iron in every one-ounce serving.
' That's high potency!
Get back on the young side,
‘ starting with Product 19.




You are bright,

resourceful,alert,cool,
collected, sociable,

reliable, bubbly,
confident and pretty.
That gives yo
1 chance in 2
of becoming a
Delta Air Lines
stewardess. !
Like Kris

\

Deltaisready . -
whenyouare. ,

QS —




TO ASSIST YOUR SOCIETY in gliving
prompr and etficient sorvice. please include
in corespondence. where applicable, the
mailing {abel from your Mational Geagraphic,
Sehoal Bulletin, or Pulslicat o,

MANY nguirtes are amwered by telephone
Megse write vour ared code and telephone
number below:

AREA CODE
PHEVNE
Address All Inquiries To;
National Geagraphic Society
Washington, D. €. 20036
WHEN CHANGING ADDRESS, ploase
atiach & Geographic mailing label and PRINT

iy addsms hilow Pip code included Sx |
weeks advance notice should be given
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Hinld StempeEd 08 Fiace
(Add 158 aain fof wrders sutvide U.SA
MONEY REFAUNDED IF NOT SATISFIED

LEARN ASTRONOMY AT HOME!

Two complete home-study courses are
now available for Amateur Astronomers

#fr VISUAL ASTRONDMY FOR BEGIMNNTRS
ir TELESCOPIC ASTRONCMY
FOR ADVANCED STUDENTS

This axciting twenty-gight [esson program is dedigraed
o infroduce and teach &y pamonalized methads, the
concoptd and lachnigques ol aatronomy 10 tha madarn
sy wWintehe
Sand today for our Frege school brochure

Coast Namgation School

SOHDOL OF ASTROMNOMY . Faot, &594.0
418 E Canon Perdido, Sante Barbara, Calil. 283101

= Accrediled by tha Mational Home Study Gouncl —

why accept an
imitation of fall
in Colorado?

because it's FREE
and we know you'll love it!

State of Celorade, Divisian of Commerce B De-
valopmant, 501 State Capital Building, Denwver,
Colorado BQ203, Pinase send FREE yveur hig 51-page
color imitation ef Coleruda. if pot completaly watisfind,
| understand | may keep (T and enjoy the real thing this
fall. Alss z=nd siatewide awents list, highway map
{older, kotel, motel, dade raoch and resort imisthaton,
with prices.
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And you can guote us on thal nojogy went miny e endgine than inio any
Actually, the reason we say ‘more of iher production engine in our hislory

less" 1= that we're still testing the Vega 230K} Basipally, it's a 140-cubic-inch 90
and can't be sure -_: the Hoal mileage tgures horsepower over head-cam lour-cvlinde:

ut we can lell you that it's going angine. The block is dig-cast alummum-—a
pratty dam good so lar high-stlicon aluminum thal allows the pistons
II | Il W [ ik wRER 5 Fs [iin 1 - | el
il sip, not guzzle. run up and down withoul he iron sleey
r ot dte b e hat were needed up until now
,*-. L .-' CYUT THESTy 1IN W B RS LLok Wil
:_r:..:_.r__-__-_l.l_|_|;_|;| I.!'. I l“'_' |l_'|_':!_._.-.-_ 'l-.-]' Al Irlr 103 [J_'lll Tl'llEII‘l'ﬂE'E.'I‘IﬂI.I‘IE'H"HIl’EDUH
Then again, some havea gotten 22, But that's &all technical. What {t means
It depend=s a lol on the test imply, s 4 nice lightweight engine thal ia

i)}

conditions, And, ol course, on how ]--_._1 ymazingly powerful and responsive in addi-
E i iy o l 3
vou drive. No matter how wou look al T, tion to being hig r!r' soonomical
it. though, Vena's gas mileage will be E'ﬁ_i' Also. il revss lowly al crutsing speeds, which
o

el

the: same nsighborhood as the bes L5 meane that ii's guisl. Besides. with

ol the curmrent crop of sconcmy cars

the parts moving slowar, lthey
' aut as fast. The
engine has open-design com-
tion chambsars, to help the
fual burn more completaly
And that in turn reduces

poallutanis in the exhaust
The overhead cam means one

third fewor moving parts in
the walve train. Fewer parts

and thal's a very nice nemghborhood o'l weal

]'_ g [_'-J_TI,.'_ '_|:-:|'_:'.: Nice '.--.'.Inr'-?: oL COT-
sider that unlike some liftle cars, ours will
step tight oul when you step on the gas
Which iz reassuring when you wani fo
climb a stesp hill or merge onlo & [reaway

This happy combination of eton-
sy and performance is due mainly to a

|

Breaklihrough in enging

140 CID-OHC 4 & other mystenes.

In all modesty, we can trulhb-
fnily zay that more research, maore
angineering know-how, and more tech

|_I|| 1
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The engine isn't the only
1 T

thing that makes Vega greal. Bul
that's another story
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) /4 Firestone Supreme
/4 Radial Wide Oval Tires:

"I-+ -I
-.r

j/ They should last as long

=/ as you own your new car.

I & And that's only part

Muore and more car buvers are asking for

Firestone Supreme Radial rires on their new cars.

You'll probably never need to buy another set of
Ures is Jnn._;; as yiou K [ {he car.

S Hpreme Radial tires are enginecred to ﬁi%‘t‘
you up to 1207 more mileage than “Tlli.l]._ir_'r
hias-ply tires—one ol the many reasons Wiy
Supreme Rodial tires make o much sense.

Security is another factor, Supreme Radml
rires have two doubile belts under the tread lor
incredihle impact resistance, And the radial
construction creates superior handling, tractien,
corniering and stopping. I1’s comlaruing to know
that Firestune also adds 4 puncture sealant inner-
liner 1o the Supreme Iadial tire to help prevent
air loss even il you pick up a nail.

If vou're considering a new ¢ar ur plan on
keeping vour present one for aTew more years

of their story.

there's no hetter investment in tires than a set

of Firestone Supreme Radial Wide Owal tires,
Ak vour Firestone Dealer or Store aboun

ithe _»Lu-.:mll: Supreme Radial tire guarantee and

personal registration—incloding free tire rotation

and wheel balancing every 5,000 mules.

wWibgC YOWaL -

FREE! Firestone™s Consumer Tire Guide.
Geer it at Firestone Dwealers and Stores or write:
Firestone, Akron, Ohio 44317

irestone

Thie Milenge Specialist




How would you like 16 vacation in a ghost
town, on a8 ranch, a larm, or an incian reser-
vation? Toput on scuba gearfor the lirst time
and discover an underwater paradise? To
explore a winler wonderdand in &8 Snowmo-
bile? To houseboat on the Miss:ssigpl, or
hiurtle down wild-river ragids in a raft? Weill,
you Il do gl this —and much, much more—in
VACATIONLAND WS A And, while discovsr-

ing yoursell, you'll discover your country — ils
great centers of indusiry, science, and gov-
gmment, its festivals and fairs, it cosmo
politan cities. Never balore has National
EEEI;IFHIB-"H‘E FII.Ftl*!ﬁhE'I.T E DOOK as IIIEITE-I_‘ITIE-IH'
rewarding as this one a book you and
your family will use together for many years
o come, Use the form below (o ordear your
first-edition copy today

[ A .

- on approval

"W#ﬁﬁﬂﬂusa

at 595 sach plus
stage and handling

Bill me at time

e

——_—. I S S

e e e e e e B

THE NATIONAL GEOGRAPHIC SOCIETY
Dept. 60 Washington, D.C. 20036




Guaranteed loss-proof,
theﬁ:-pro of and moth-prooﬁ
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Lost cash is a lost vacation. But lose vour Bank of America
Travelers Cheques and vou get a quick retund. Anywhere
in the world. And for the full amount. This money-back
guarantee comes with every purchase—together with the
promise that vou can cash them wherever you travel. Money-
bhack money is sold by leading banks everywhere and it's
backed by the world's largest bank. Ask for it by name:
Bank of America Travelers Cheques.
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