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This

may be all you need

to keep people

The new

from shouting at you.

Zenith Z-70 hearing aid.

A mild hearing lossisa
nuisance, really, more than
anything else.

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

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, free of
charge. No obligation. He s
listed in the Yellow Pages.

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

Zenith Radio Corp., Dept. 4V
6501 W. Grand Ave., Chicago, 1L 60635

i

i

i

l el
: Zenith's boeklet, "Sound and Hearing,
1 could help vou do something about your
! hearing loss. Send for your free copy pius
additional information about the Z-T0,
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It's easier and cheaper than ever to

get to Iraly.
lmwundmmhlthuham
opened berween the U.S. and lealy and
station-to-station rates have been reduced 25%.
For example, it costs as litde as $6.75
pimm:fnru:hrwnunute 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
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Voyage
to the Planets

By KENNETH F. WEAVER

Assigtant Editor

Paintings by LUDEK PESEK

To take us in imagination to the farthest reaches of our solar system, the NatioxaL Geo-
CHAFHLC has teamed its award-winning science writer Kenneth F. Weaver with the noted
Czech painter of astronomieal subjects. Ludek Pesek. Their work reflects the knowledge
gained from American and Soviet deep-space proabes. It incorporates the latest thLInl-:—
ing of leading U. §. authorities on each of the planets, and for their many contribulions
o the interest and accuracy of this presentation we are deeply grateful =THE EMTOR

I have reached these lands bul newly
From an ultimate dim Thiile—
From a wild weird clime that lieth,
sriblime,
Out of Space—anil of Time.
__EDGAR ALLAN FOE; "DREAMLAND"

S SHEPHERDS OF OLD watched the
A starry arch of night wheel majestically

overhead, they took comiort in the ap-
parent constancy of the heavens. Save lor an
occasional meteor whose brilhant  trai
flashed across the vault, each heavenly lamp
stayed firmly fixed in its niche
Well, not quite all, Amid the thousands of
naked-eve sturs, several of the brightest
dizobeved the usunl pattern. Unaccountably
and mysteriously, they drifted from night to
night across the winking held of hghts n
their own fashion, coming and going Some-
times they dizappeared {or weeks at o ume.
To come ancient shepherds, who in imag-
nation saw a herdsman in the constellution

Boites, these five mavericks were siray ani-
mals The Greeks called them planetes, or
winderers: The Romans gave them nomes of
their pods: Mercary, Venus, Mars, Jupiter,
and Saturn. And from earbiest recorded times,
astrologers ascribed mystical qualities to these
celisstial bodiey, as well as to the sun and the
moan, teaching that they affected the destintes
of nations and of kings

The Babylonians, who embraced the no-
tions of astrology, associated the planet Jupi-
ter with the god Marduk, a benign power.
Saturn they linked to Ninurta, the god of war
Murs, whose ruddv color suggested blood, was
a sipn of Nerszal, god of the underworld.

A Babvionian clay tablet of about 700 8.C.
warns: “When Ishtar [Venus] grows dim and
disappears. .. there will be a slaughter
When Ishtar appears . . . the crops of the land
will be prosperous.”

Fancies such as 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 heovens except for the
sun, Cher messages, troveling @t the speed of
light, take tiwo and a half minutes to reach Lhe
210-foot radio dish at Goldstone, California.

The sun, only 67 million miles away, has
grown a thivd larger than if appears from
Farth. Now. twrce a5 much solar heat and
light beat down wpon our spacecrafl.

Ar we cwrve around the planed, the glowing
crescent vapidly enlaryes. At closest approach
—aliond 3,100 miles awav—a  half Venuy
neariy fills owr feld of wesion, shiming bril-
fhantly with o slightly yellowtsh color. Then
the entere dasziing speciacle seeeps tnto view
as we merng on arewid and head for Meveury;
Vents is move than three times as bright as
Earth of veen from the same distance.

Dyring the flyby, our cameras are taking
prctures of the scene and our tnstyuments are
recarding fempervatures and olher informa-
tion aboul Lhe planet’s envivonmend

Al we can see, Roweper, is an expanse of
dense clotds. That v all any man has ever
soen of Venus. And ¢ may be all any man will
eper see, for what (wvks belowe that vesd 15 an
wwesome world of wnbearable heat and pres-
arres and of terrifving distoriions,

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

The planetary symbols
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National Geographic, August 1970

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

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

AVERS OF THICK cLOUDS above Venus
reach the astonishing altitude of 35 miles.
(O Earth, even the highest clouds seldom go
above ten miles) They may block much of
the sun's light In addition, molecules in the
extremely dense atmosphere scatter leght as
does a fog. The result, according to some sci-
entists, mayv be o murky twilight; others see it
as an. eerie whiteout. or like living at the
bottom of a dust storm or & dense smog:

The thick mtmosphers that weighs so
appressively on the surface tortures it in
another way: It traps the sun’s energy and
heips build up the most lumacelike heat vet
found on any planet.

At least, this is the theory held by many
srientists, bhased on the well-known “green-
house effect” Solar energy fillering down
through the clouds is absorbed by the sur-
face, then re-radiated as longer-wavelength
infrared, or bemt. 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 specialists feel that the greenhouse
effect 15 not sufficient to explain the riddle
of Venus's ultrahigh temperatures: At the
efquator they are observed to reach as high
as 1,000° F., and, because heat is transferred
<o efficiently by a dense ptmosphere, even the
poles proabably are not much cooler. At such
temperatures lead, 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), operated by the
Muassachusetts Institute of Technologmy's

“See “Marmer Soans a Lifeless Venus,”" by Frank Sart-
will, NaTroNAL GEDGRAPHIC, May 1963
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Lincoln Laboratory near Hoston, have e-
lected a low mountan range, but in genernl
the surface of Vepus i= thought to be quite
gontle in slope, Bright areas showing up on
raclar pictures at Havetack, and at the Jet
Propulsion Laboratony's Goldstone installa-
tion, are generally interpreted as local rough
spots, not necessarily elevations.

Hut 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. Thiz refraction would make it
seem that vou were standing in a bowl, with
the hornzon turning up in every direction.

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

N THE LATE 1BTH 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 today! Although some terrestrial
organisms can withstand unbelievably hostile
conditions, such as salt Iakes and hoiling hot
springs, no organisms that we know could live
on the hot surface of Venos. Nor is waler in
liguid form thought to be there: and some
hgud water seems to be an essentinl for
earthly life, at least

L. Carl Sagan, of Cornell University,
points oul, however, that life on another
planet would not in any case regquire terres-
trial conditions—that 1 would be adapted
to its own speclal environment. He sugpests
that microscopic forms of life may exist at
some level in the clouds, like plankton in
Earth's sens. At the top laver of the Venus
clouds, temperatures have been mensured o
about —35° F., and somewhere between the
frigid cloud tops and the searing surface must
be a “comfortable” temperature.

Orie of the many mysteries 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

waler in farge amounis over the ages, just as
has Earth, through volcances and fumaroles,
and then somehow lose it#

All we know for sure is that recent obser-
vations of the planet’s infrared absorption
indicate that the amount of water vapar in
the upper atmosphere s 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 fce crystals
could exist in the Venus cloud lavers

It is an astonishing fact that Earth has
nearly as much carbon dioxide as does Venus,
even though only o small fraction of a per-
cent 15 found in 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-dioxule atmosphere,
very much like that of Venus.

HE ROTATION PERICD of Venus was for

centuries a matter of dispute. Published
guesses varied from 22 hours to 365 dayvs.
But nobody knew for sure, becouse they
couldn’t see the surface of the planet itseli

Increasingly sensitive radar observations,
which pierce through the clouds, have set-
Ued the matter. Venus mnkes 4 complete ro-
tation on its axis once every 245 davs. To
everyone's pstomshment, it torns clockwise,
hackward to the typical motion of the planets.

Becawse of the combination of this slow
bockward rotation and the 225 davs it takes
the planét to make one orbit around the sun,
Venus “sees” the sun come up in bhe soest
every 117 earth days:

One of the controversies raging most vig-
arously in planetary astronomy today centers
on the question of what makes up the Venus
clouds. When | posed the matter to Dr. Donald
Hunten, of the Kitt Peak National Observa-
tory, he commented wryly, "We get many
answers (o that guestion, which means we
just don’t know,"”

Some specialists insist that they find ev-
ldence of water droplets or ice crvsinls; others
see dust. Among other substances that have
been suggestied are compounds of mercury
antd a form of iron chioride which might ex-
plain the vellowish color so characteristic of
Venus. The truth, most likely, is that the
Venus clouds will prove to contain a mixture
of substances,



Vovage to the Planets 161

Vot opr cogmerns andg snilrviimmenty vaoe i
record reformaglton. After years af prepard
Floomt amd 3w mipoHEAE siy fleeid, Lo II-"[T.I (R
Lo II:I."|I' ' they ] tRe cloye-np tafon
wialicn on Mercury e ot wel o (e Oecadd

K rfh .'r-' H:r.'-.-.-u miles behand, st
g pery bright pownt of (tghit fhe sopenlist
[iEi re, df bthie Sl _|I'.|:l|'-.'.-.I ran  Laboralbory e
Pasadena, California, wait fensely for L
informaleon Fromi oy emstridmendy (LRl 7F L
recorders: the signaly fake more an gl
FEPHITEE B P L] |r'_r|!.'.'-|l.'

The sum. now only 43 maliton mtles away,
ippears more than lwiee g WArge a5 wien
FER o .II'.-II'.I-l.'. the solar rodtalson ||--.||:
|I-'-|'-"|'.!.I-'|_ ¥ 1y ."ji-l .'|'.l.'.'|"| Lt IRIENSe 8 i
trikine Earth's atmosphere. If our spacecraft
were trudy designed  for manned fight, o
A :|.r,l' Feglare Wi J.' mre radigtion el
and lemperalire conlrol

The sirface of Merewry flling aor viete i3
1 vare sight, never clearly seen from Barlh
Vow we cam 3ec 3 wln Il'"r'l_'l'-r"" currity,; Mo
atmospheric effects block the wvista, Fe arve

oridv aboit 00 miles From the ssrface, andg o
eves can distinpiah objects ay smail gy 1,700
feel arroes, |'I'.-:.'- I'I.'.',._'n'.l ye we ser evtdence Lhal
this rocky cinder has been cratered |"-_l. it s
yid asterords, andg ¢ 13 wot hard fo imagine

||I.I||I|‘ I| |I IIl ||J|' F :-l-lll III:' I.I'-II Il-l IIi"I';'i'.'I'i'.'I'i'-"H'- ‘:'-Illll

I Gernrd Ruiper (left), Dhiréctor of t
Lunar and Planetary Laboratory of the Uni-
versity of Arizona, explains Mercury's heatedd
past thi=s way: “Early in solar-system history,
I believe. the sun blazed for a shorl Lme,

maavhe ten thousand vears with a luminasits

as much ne thirty times greater than that ol

Yeteran viewer ol the solor «vsten ro LT LT

- , todav. Mercory wias probably twice as mas
oK LHg = has discovered two satellite AR AT NN

b thien 43 10 15 now, Dut the sun ey APOTaTed

iR Miranda, a moon of Urnnas, in |%4s, and ! ; A X

Weolune's Neredd in 1949 Director of the Lonm awny half iis substance. The lighte: | MOre
.|.".-.! Planetary Laboratory of the University ol volatile elements escaped, leaving a neavy
Aeiponn i Tucsan. he gands beside 8 balboor plianet thal is E""Il-l.lll'- ot Sl perceEnt i
rding telescope that recaords ultraviolel radiaton caties, ar rock, and 70 percent metals 11 1

a1 - I ]
5' Dimes as cdense ns wiatel

Foven today dlercury bathes: constantly in

N"h-"l’IEI_LT LUry Catapulted by Venus's  Terocious heat. When the planet s al -'.|l||."5|-|r|.

pridvilalromgi _.'.--..' P the farthermost point from the sun in s
civile #ETFITT DfEMAas LES .|'-.:l.'.I II".'-II' fy IR A pooentre arbad '.I'Il' |.I W ) "II-1"I"II'T'_'.' % |.!"-|-
..'!.' (P e .|-.':|' racer on foward Mercury, the  times as great ac that reaching the vicinity ol
-"'-'.j."- valet 8 iierreost g amiilest _l"!'-.'-'.'ri' E'..:"r_l 1LI'--EII_:i Mercury comes il-jln |l-'FI'II lion

(i Magreh 30, 1874, e PEALn thes seeomd ils ¢losest approach, the searing l-1l|'.:l'||"'|_|.
._lrl-J." Mercury has onlv aboul a thirg the di ten Limes as greal. Temperatures reach 635 I

smeter of Earvth. We approach of so fast and ¢t o the equatar, :|1---|i.:i' they probably drop

L]

1

i P | . { i Ll
looms so swwifily that e aimost feel vertigo during the lomg g g =500 1



Pesolate  cindes e e

R RDUEY CORIFLETES

LR - dRALF CilE AN LS

WO WY YEAN
HUE & e TANTH LA TE
RN R

i T A i-|;'i|.
- .-ll"rr
1]

<&

Anil I AT I LM I'!'|
| Ir o'wn planet enp [T i i
L8 | LTk L | i I i |
|1 i_' l : ir l I T |
§ 1'||| A r:a l | 1 LI |||
A ' ; L art] | NIFEn i eIl i tom i
B R ol sk Pk I :.' 1 iTiE
Merou 1 i i . . e W move L0
the nlpnet rotat TIRRL:
i .! L M | 11 5 T : 1 TE= I = i I||I o Ll ok |||
= | LI | ' I III jhel
L it i | L | L i |I i | -!. i
| 1 . erci Filss | | |
| NLe TNTePesT ol 1 It | I ! I
Lt I | | 1 I i % |
| r | )| gl N LI erl s |
| |.II 1 I 1 I i 1 |II I|
i
I : - ['h li Ly Ly TI0* &1 {11 i
| 1 Ie i i i









| i I f I I I
i | L% || | | l i
11T LE mvivl ook o I |
hat Yl i1 i | [ e 1w
I TR i | 1 I I i
wit 1 | T i ML 1 i1
] FEin [V 51 v Lim I i I !
!.Il HER |'||"|||i|' O L R QA0
Sy vEercurs paAr 15 B8 edrth o
il ] I ! I CHTY 1 L1
. il But lar di hat i
, O £ et ar noor i1
i—i TREL gl i
th (HaETan :
Al t Corm i ned .
T il l it wtl I Cernd
bring=s i | i geuliar elfect |
[T wtion of t LI r Mercury. | !
| [ re LW It | e el
T 01 | LIVE S1T0 6 Ik, | 4
i 8 briefl ti ! ilrop back bel
horizon, ther i E
fecnuse aof thi range phe e
' l broce W, Hapke. of the U 5]
ttshureh, calls Mere ‘the Joshua pla
le el i1 Irse, | I | | I
priphet T el §T Lo stane] st
(il during thi - 11 L
| HT L AMmor]
Id there be Iife on Merc [0 |
fio 1 m oAl orahle, a | i

LN i of (1R
|| LITe ] L i 1 h | Han
Ewvi Vo I s tayvs Lintil i Perin
| L | L= I i i
U have U HAkL l rin
And fallo Ll [+ 11g '
I L1 | i {1k | 't ]
15 | ATl 1 et o
I | 1 CELEL fhie | I
vl L Ll WAL, W batal
| (] S LT i
Paw Huank 1T HITTL,
i legu 1Fixm LN d
| | 1 L
Lo ol i | |-.I:. It i i I
i | frs L 21
I i 1 re| il
ralpred | i | F I
"hio i i
Ll 5t 14 i
i redl i 1 i



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 Syrtis Major and
sketched in the south polar cap, which he located at
the top because telescopes invert the image.

Tha [talian astronomer Glovanni Schiaparelli saw
Mars as streaked with a web of canali — Italian for
“channels” or “canals.”’ Many took this to mean
there was intelligent life on Mars. U. 5. Mariner
spacecraft & and 7 in mid-1968 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 (belaw),
as soen by Mariner 7 from 3,100 miles away.

FHOTOGRAPHED BY S0-INCH TELESCOPE AT
CERRD TOLOLD INTER - AMERSC AN
OESERVATORY. CHILE. e
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catellites. Phobos (Fear) o Deimos { Terror),
were named for the war god’s altendants
Mars, the home planet of Dejah Thorls: Prin
cess of Helium, if my bovhood memory ol
reading Edenar Rice Burroughs servesme right

Time: November 14 1071, Just 193 dayi
apy our one-lon Mariner spacecrafi left Cape
Kennedy, fropelled by an Abtlds-Centaur
voicket, I 1z ummanned, buf (el wd IMagine

e e aoeard. Yoie e gre af

approgeh to Mars, only 1,000 miies aboie thre
ruddy sirface. The colors are burnl pcher in
the brivint areas ard g graver red in the dark,
with none of the greens and  bities obSertery

Froon monotony to chaos: Mars
shows varving lerrain.  Sweeing
within 2.200 miles: of the red plomet
in 1969, two unmanned United States
wpacecraft, Mariners 6 and 7, Hashed
hack stremms of television mctures
Poring over them on Earth, thrlled
Marz-wulchers Neheld three distim
tive landscapes: i vasl featireless
plain, cratered regons, and LecTmn
righily labeled ©liacti

Craters aboond o the south podar
arese (elth one of the |l|-_1'.'||'l & Nnle
patted regione Two craters dubbed
the “CGiant's Footpnnl” lie nénr the
dark Tine of the terminator. Mars his
ane huee crater 300 miles prross
Nix (Hyvmpica (3now of ClvmpLs!

Finely crumpled ndges, each & mib

or wy wide mnd <evern]l miles long,

wrinlkle o chaotic recion (AEhL, upperd
phategraphed by Mariner 6 from
1,300 miles The mgged but almost
craterloss maze covers hyndreds- ol
Lhousands of sguaare milex Pondering
the expanse, some soienlists sugeiest i
Formed when a subterranean sub
dance such as perthafrost withrrew
rausing surface areas 1o collupse

v guarter-tmllion square mles ol
featureless tormin Gl & Marmmer 7 poc-
tgre of the Hellns "desert,” maode from
2,350 mles away (lower). The two
dark smudges stem (eom Ty detects
Mars specinhsts believe thatl a pow'er-
ful erasing process—such as hlanket-
ing by wind-borne matertal—ad<ounts
for pilains ke Hellas

aotir loses)

see” i their tclescopes. The bright greens

and hiwes ure very lareely an optical sfinsion,

Oy cameras are preedily recovding the
veene Below, This time swill be wo stmple fivhy,
sch as the previons three Mariner Mars
mrsstons. Cur ipacecraft has gone inlo an
griit that will rwag ot Lo o adixtance of
10,300 werles and bring wx back te a 1,000-
mile allifude yust 12 Nhowrs from mows for
the next 90 days we wall orbil s tlas fash
com, photographing sivip after strap, mapping
70 percent of the enbive planel

We scan the dark and light areas, search-
ing for famibliar outlines, Niv Olymipica ( Snow
of Olympus), a bright-ringed crater 300 wiles
acvosy, Hes far to e novtineesi. Below us and
fo the west ¢4 Solis Lacus (Lake of the dun),
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aned frst ahead are the dark regron Awrprare
Simus (Bay af the Dawn) anid the brigil re
groms Candor and Xanthe, What romuantic
names hese are, piven of a Eme when cvery
edpucated man was steeped in myvthology

Craters dominate the landscape. We can
see no wmonntain chains, nwo bodies af water,
o canals. The atmosphere seemts clear almost
to the horizon, wleree o noerrogwe vome of blaish
hazge, with an occasional bright palch, prves
wiry gueckly bo the blackness of 1pace

And onr m that blackness, 150,000,000
miles aiwav, shines a dimintshed sun, bco-
Hetvids ofs remembered size. Only half as much
solar energy s falltmg on Mars ar on Eavih,

Back on Egrth, 300 seconds away ds oy
lelemetry signals travel, scienfists af the Jel
Fropulston Labovatory are processing Mari-
ner's TV pictures and information from our
instriments aboul lemperalures, almosplieric
constsiyenis, and possiply some of Lhe muiler-
tialy of Lhe surfore.

Recreating a Mars on Earth, Bradiord A
smith plots features reported by Mariners & and
7 onte a globe for comparison with observations
ircen Earth. Professor Smith directs planetars
program: at sew Mexioo State Undversity

National Geographic, August 1970

Fen davs from now anelher Maviner exactly
like oury will arrive, go tnlo a somewhat dif
ferent oviral, and for W0 davs fash bock lo
Eagrth findings abont seasonal changes. Be-
fieen Lhese two Mariner 1971 missions, we
fippe to clear wp some of the enigmuay of Mars.

EFORE the Mariner 4 misston m 1904-65,

when all we knew of Mars had been pain-
fully gleaned through telescopes, many peaple
believed that Mars was much like Earth, It
was the only planet, ol course, whose surface
we coutld clearly see. It= solar dav lasted only
about 40 manutes longer than ours. The bt
ol {ts axis with respect 1o the orbit was only
nboul two deprees pgreater than Earth's,
which gave the two plancks much the same
seasonal variations.

Cibservations showed that Mars had & thin
atmosphere. Surface temperatures, at least jq
micday on the equatar, were comparahle to
it temperatures on Earth on a spring day

We could clearly see polar caps like Earth's,
presumably made of water ice, that waxerd
andd waned with the sensons. The spring
“wave of darkening,” which some observers
diccerned, sugpested vegetation responding
(o the advance of o wave of moistare [rom
the poler regions

And of course there were the Ycanals " Ever
sinve the ltahian astronomer Grovannt Schin-
parelli in 1877 described seeing many «irneh
lines on Mars, people haed persisted in con
struing s waord coanali ichiinnels or ¢annls)
ns supEesting that imtellipent beings had doge
them, Percival Lowell, founder of the Lowell
Observatary in Artzona, pyveimiced Schia-
parelll’s canah into a fall-blown fantasy of
intelligent beings on Mars

But the three Marinerss (one in 196465
and two i 1969 hove demolished most  of
these notions. From close-up pictures sent
hack to Earth, showing some 20 percent o
the Martian surface, and from  infrared
and ultraviolet studies, we now see o Mars
that Is quite different from Enrth amd, in
deed, from anvihing else now known in the
solar system.

The Martian atmosphere, chietfiy carbon
dhoxide, measures less than 1 percent the
density and pressure of Earth’s. You would
have to climb more than 20 miles gbove the
surface of Earth tofind atr s thin. The planet
enjovs hittle protection against the sun’s radia
tione, especially ultraviolet, that would quickly
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kill any unprotected Earth organisms. 1
there is anv life on Mars, it clearly must have
some kind of shield or filte

[t will also have to be able to endore abrum
sl temperature. At
midday on the equator, a thermometer mghl
medsuTe as high ns 8

extreme changes in
F.. hut that mght i
could drop to 1507 helow zero

Finally, Martian life would very likely
have to el along without water; no liguiil
water has ever been detected on the surface
Mars appears to be much drier than Earth's
miosl aried deserts

=ome scientiste helieve that Mars retiains
water in the form of permifrost. perhaps
many feet  wunder the
thiere 5 a very smildl amount of water vapor
m the atmosphere, Although the thin haze
that seems Lo hang high in the atmosphiere
probably consiste of fine particles ol Irozen
hrightenings on the disk
the equatorta]l regions, may  be
witter-ice fow or clouds, or even surtace frost

The: polar caps 1h all rrobabily are dm
carbon diomde—aith o smdl
water fee. As they warm upoin
spring, they do not melt but sublime. o
evaporate. It's unlikely there is enough water
in any form to support vegetabion that might
produce the "wiave of darkening

In nddition
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N VIEW O] these hostile conditions, | ashed
. Norman H. Horowitz, 'rotessor ol
Biology at Caltech, ahout prespects of inding
lifee on Mars
“Alariner’s
not improved the chances, althoupgh at the
aume time nothing in the Manner findings
ST

chservations have certidnls

disproves the possibility of hie,” he
“If e does exist on Mars, it must be some
thing very primitive, like bacten; the idea ol
substantial plants or animals 15 oul

A few scientists nre less pessimistic. In any

case, no orbiter or Hvby ¢on answer the gques-
tion, only i landing vehicle. That's why NARA
hopes to send a spucecraft called Viking to
Mars in 1976, landing mstrumenls 1o scoapn
up soil and test for life (pages 172-30 Fathet
wav the answer goes, blologisis regard it o
of the utmaost importance in helping to ander-
stamdd life on Earth

“When men first land on Mars
may actially do before the end ol this cen-
will fined

e Tl '|I.1‘.'..

—as they

Lury—thi rather uninterestiing

terrman [or §
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Rabert Leizhton (below), of the Cahiforma
Institute of Technology, who wis o charge of
the Mariner Mars television expenments
“Everything in the Manner pictures indi
cates very gentle slopes on Mars. 1 here are
[aults, no
exten=ive volcanic fields, in fact no evidence

ey Mmounian ranges, no  gneal

of voleantc actvity. You could =tand mn u
crater an Mars ond never know 11— eVen one
that appears sharp and clear in the pictures.™

Mirs does indeed have highlands an
lands. Using Lincoln Lab's Havelack radar,
Dr. Gordon  Pettengill, [lirector ol
the Arecibo lonespheric Observalory, has
found a difference of about cight miles in ele-
vation between the highest and lowest point
But the changes in elevabion
gentle s
one climbs [rom the lowland basins 1o the

[ -
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on the planel
are gracdual and the slopes ar
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Man behind the Mars pictures, Dr. Rober
Leighton, Professor of Physies ot the Colifornia
Institute of Technology m Pasadena: hael charge
ol the successful TV studies of Mars by Mariners
i oand 7. a8 well ps by Marmer 4 i6 1 %64-5
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a misnomer, since all Mars = a desert) rep-
resents the third kind of topography of Mars.
It is called featureless berduse in a lurge
smaoth basing some 1,200 miles across, hardly
any craters can be seen Nothing on the moon
leoks like this, hut it does somewhat resembile
the great plains of Earth

By contrast, the dark highland region to
the west, Hellespontus, is heavily cratered
Lrealogists seratch their heads when vou psk
them to explain why, What could allow
meleoroids to fall on Hellespontus but pro-
tect Hellas? Or what could erase the craters
i one remon and not 1n the other?

Professor Rohert Sharp, of the Depariment
of Geology at the California Institute of
Technolomy, proposes the most interesting
theory. He suggests that possihly Hellas is
floored with some unusually light, porous
materind (which he dubs “micro-popeorn™)
The Martian winds, perhaps occasionally
reaching 100-mile-an-hour velocities, could
eastly move this matenial, and craters would
guickly be filledd In and lost

ROFESSOR Hradford A Smith, Director of

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

“Now that wi have seen the Mariner pie-
tieres, the idea of canals should cease to exist.
Some of the classical lines are discovered to
be chains of dark-foored craters, some are
irregular alignments of dark patches, Most of
the rest will be fipments—illusory and mis-
interpreted.”

Two sctentists at the University of Massa-
chusetts, Dir. Wilham T Plummer and Robert
I Carsom, report that the reflection spectrum
of Mars resembles that of an uncommaon sub-
stance known as carbon suboxide, a foul-
smeting compound with the formula Cy0.
When ultraviolet radiation hitsthissubstance,
it forms polvmers, or molecular chains, with
an orange or reddish-brown color. Carbon
suboxide, rather than iron minerals, could
anccount for the color of Mars, the two scien-
tists believe.

This report has aroused substantial con-
troversy. However, a comment by Dr. Leigh-
ton hecomes quite  pertinent Y11 vou're
planning to go to Mars, better take a clothes-
pin for vour nose. They tell me it smells
like fermented sweal socks."

National Geographic, August 1970

1 Time; Midsummer 1072,
A'Stﬂrﬂldﬂ The Pionger F sparecraft,
which lgft Eavth 140 days ago, has long since
cressed the ovbit of Mars. It 13 125,000,000
mues from Eavth, headed for Tupiter, largesi
af the planets. To us, as imaginary passengers,
it appears as g mero poiat of light; its banded
disk will not be clearly visible for many weeks

Now we are running the gantiet of the aster-
oid beft. The moment of bruth has arrived, Will
we survive passage through the minor planets
and millions of smaller objects that swivl in
this celextial prinding machine between Mars
and Jupiter? It will take wus some 200 davs fo
croxs the [30,000,000-mile-wide bell,

A pavticle even the size of o pea moving al
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 bleckness, haping to see one
of the miner planeis, but in vain, Calenlo-
fions are thal while traversing the belt we
maght be withen viewing distance of no
mote than one ohject ax lavge as 450 feel in
diameter. Perhaps 20 bodies oy lnrge as 130
Jeet gevoss will come clove enough to be ide-
tected, but oniy if we are looking i the right
dirvection al the right time.

On New Year's Dayv in 1801 an Ialian,
Oiuseppe Plaza, discovered o starlike by
bevond 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 asterobds that circle
the sun in a wide belt between the orhits of
Mars and Jupiter

Ceres; an airless, lifeless ball 480 miles
dinmeter, is large enough to be termed a
minbuture planet, and =20 #re a few others,
such as Pallus, Juno, and Vesta. But the great
mujority are irregular chunks no more thana
mile across, and countless numbers fange
down to the size of dust groins Perhaps
100,000 could be detected with the 200-inch
Hale telescope on Palomar Mountain, Cali-
fornin. Only one, Vestn (page 105}, 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 been
observed enough to be given numbers and
names. Many bearmythological names (thers
henor astranomers (Kepler and Hale), flowers
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(Crocus and Begonia), cities (Yalta and Chi-
ciago), and women (Sheba, Dulcinea, and Mar-
hene—yves;, Marlene Dietrich).

An easy assumption would be that the
nsteroids nre the debris of a planet that ex
ploded. But the reverse may well be true

Dr, Tom Gehrels, a long-time student of
these objecis at the Lunar and Planetar
Laboratory of the University of Arizona,
regards them as building stones of the solar
system. “The asteroids are probably part of
the origmmal record of the nebula, or dust cloud,
from which we believe the sun and planets
condensed some five billion vears ago,” he
savs. YAsteroids are dust that hag been com-
pacted—aceretion  products—or  fracments
from collistons of such bodies.™

While most of these small bodies stay close
tir the astervid belt, a few have eccentric orbits

| 9
e A
PO mETmd o0 58 QERAED F. mosEory & e

The voice of Jupiter: Spasmoedically and crvp-
tically, restless Jupiter buests forth with powerful
radio nidses—emissions once thought peculiar to
th sturs and galaoes. Apparently associnted with
Lhe planet’s magnetic beld, the radinion i3 affectod
by the position of the satellite To.

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

National Geographic, August 1970

that invade the inner solar system, and some
fy s0 close to our own planet that they might
e called " Earth-prazers”

learus, for example, swings out 183 million
miles from the sun, but every 409 days; at
perihellon, it comes within 17 million miles of
the sun's raging heat. At such close encounter
s hali-mile-thick bulk may become red hot
Approprately, it bears the name of the lad in
Greek mythology who came to grief when he
tried to Hy with wox-bound wings and ap-
proached too close to the sun

In June 1968, Tcarus missed 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
distance to the moon (painting, page 155)

And just a vear ago this month, astrono-
mers ook alm at 4 most unusual Earth-grazer,
Geographos, which came within 5.6 million
miles of their telescopes. Discovered in 1951
during the National Geographic Socigty-
Palomar Observatory Sky Survey, this plan-
etobd was named in honor of the Society, lts
ciatalog number is 1620, which leads one
astronomer Lo refer to it as “Plymouth Rock "

When Geographos’s light was measured
with a photometer, it showed a peculiar rthyvth-
mic fluctuation in brightness. At periodic
intervals, it seemed to be six times as bright
s at other umes. No other asterold shows
<uch extreme variation.

From this and other light measurements,
Prr. Gehrels has recently determined that
Greographos 18 a cigar-shaped body nbout 2%,
miles long and half a mile wide It tumbles
end over end, so that part of the ime we see
reflection from its long side and part of the
time only from an end. This expliins the wide
fAuctuation 1n brighthess (page 175)

H UGE CRATERS on the moon testify to what
happens when the orbits of these Ayvng
mountams bring them into collision with
other celestial bodies. Scientizsts generally
accept the iden that some meteoroids are
pieces {rom 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 Farth, Calculations sugpest
that it happens no more than once in 30,000
vears in MNorth America, even for a rock anly
100 feet across, the size of the one that blasted
oul Arizonu's Meteor Crater
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i ather star and become incandescenl moasphere with spectromelers prclude thiat
Fhoueh Jupiter 15 no more thian a "nean it consists lprgely of hydrogen and helium
cinr,” something most unusuil goes on wiln finding that explains why the planet s density

% el turhbulent atmosphere: T arisl s only a fourth that of Eartl
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than it recelves from the sun—two to thre ro o Jupiter 13 months lnter vill seek to
vmes an much, No one knows why, although  establish  the all-important proportions  of
ravitational contraction has been supvested  hyvdrogen and helium, These two gases, the

NS o Ccpnse. Scoentists suspect thal bemperi- Hghtest anl !I.:il||"'_-li Ul chemacal elements,

tures rise steadily from =200 F. at the cloud  make up 99 percent of the universe, and thewr

tops to as much as 20,0007 at the core ratio will help indicate whether jupiter tru
Anid throueh some mechanism not clearls 15 a living fossil of the solar svsten

mderstiod. the Jovign planet emits randon Methane and nmmonia, simple compounds

hursts of intense rado enerey atl long was formed when hyvdrogen joims with carbon and

lengths (page 1780 I 1%, as radio BSronomers mitrogen. respectively, have als been de-

peroeive I, the most porwertl riudio ob)e L1n tected. Woiul hes ol [3ET Cifl Gy U i

the sky except for the sun. Apparently these  tured; water has often bien sugeestes
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“Crand Tours™: Two unmanned spacecraft mav explore the remote outes planets it
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lernes 1 |y & eabs to Pluto, and | cnrs (o SNeplune on a launci 26 1 L RLer
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Steppingstone to the planets:
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distortions of Earth's stmosphere

After delivermi its loadd, the space

shuttle will descend o

Liatie] omm W Cof

ventonnd rinway, L.aunched from

Cape hennedy, another shuttle sepa

rales from & me-usible booster that

cartied it indo spice

o ioclune the

mantoyer 1 this jamndrama, artes

Meltzer poriravs it at nearly the alt-

tude af thestabon Actounlly the hooster

will separate al only 47

miles up

one small aren ot o timie I Lip ||||ir'| L hael mosvedd
npainst the star backeround in that mterval of
its, 1t would seem to jump
Asterowds and spurious images complicated
this tedious work. But on February 18, 1630,
after seven months’ painstaking inspechion ol
wme six million star imnges, Professor Tom
baugh found his gquarry—a vellowish body with
m magnitude of about 15 ondy 14000 as brght
s the faintest star yvou can see with the naked
eve. It was named Pluto, and 1

SEVEral mg

Uhie ferst U lelters
of the name, which also are Percival Lowell’s
mmitials, became its symbo

he outermost planet 15 so smudl and so re
mote that it 1s excecchngly chithoult to measure

arcurately, Thus we know almost nothing aboud
it, except that it orbits the sunin 247 earth yvears,
rotates in 6.4 davs{known from fuctuntion of its
light), and appears to be no lurger than Mars. It
15 thought to be sohd and not made of gases, s
pccentric orbit brings 10 insidle Neptune's orbit
near perthelion; in {act, it comes closer to th
sun than Neptune ever does. For this and other
regsons, some astronomers think Pluto is actual
v an escaped satellite of Neptune

Following his discovery, Tombangh continued
sepirching for other plingts. Fourteen vears of
wiark on 338 pairs of plates with S0 million star
imagres left him exhaysted but convinced: “If
anvone wants to go out and look for more plan
ets, (LK., 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 prediction was based

have since been shown to be in error. So the
discovery of the ninth planet, although the re-
sult of the most tedious svstemalic searching,
wits 10 reality s happy acodent

N MARCH g, 1980, we encounter Pluto on
O our Crand Tour. Al Ehal fime the Lillie
planet, probably a swow-covered vock, 15 tharty
femes as far from the sum as 15 Eavth, and the
solar energy falling on each sguare mile 13 o
thewsandth af thal for Earth

Our long vovage o the planels 13 ended, The
Orrand Towr spacecraft moves on Lo an endles:
wandering beyond the solar system and into the
mazer of the Mgy Way, We have traveled far-
ther than any man before ws, and have seen such
wanders as no eyve has ever beheld

With Twmmanue! RKant, he 18Lh-contury
philosopher, we may say: "I have . . . ventured on
a dangerous jouwrney, and | already behold the
foothulls of new londs. Those who have the
conritge to combinue bhe search well sed ool
wfrern Lhem o FHE END
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Exploring the Heavens
With the Society’s New Map

space, from a8 far away as the most

diztant 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 hackyvard

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 published a sky chart 51
VEars aga, in Lhe pages of the NATIONAL
GEOGRAPHIC Macanse, and distributed the
first will map of the heavens as a special sup-
plement in 1957, To meet continuing demand,
the map had (o 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 ong-
inal version went to 2, 200,000 member-fami-
fies, the new one will reach 6,800,000

Charts Depict the Changing Show

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

Around the hemispheres, the names of the
monthe indicate when the stars in each seg-
ment of sky are hrought into prominence by
Farth's anmual journey around the sun. Owur
planet's daily rotation on its axis also changes
the heavenly picture, abscuring some stors in
sunlight while others parade past by mght.
Earth's turning seems to spin the constella-
tions near the poles of the celestial canopvy in
orpits of therr own, while caustng stirs 1n
lower latitudes to appear to rise and set

The charts on the reverse side of the map.
designed by Dre. Donald H, Menzel, lormer
[hrector of the Harvard College (bservatory
(2ee "Solar Eclipse, Nature's Super Spectacu-
lar.” page 222}, show the positions of the mi-
jor stars and consteliations for viewing in
every month, from various latitudes.

14.'_" ROSS THE SPANGLED CHASM of
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Of course no map could display more than
n fraction of the hundred billion stars of our
galnxy, the Milky Way—ar the quadnilions
of suns shining in the millions of galaxies vis-
ible in powerful telescopes. OF the 6,000 or o
stars the unaided eve can see, the map shows
1,971 of the most appurent, especially those
that form the 88 constellations,

A strip map depicts the consteliations of
the zodiac, that band of sky centered on the
ecliptic, the plane of Earth's orbil around the
sun. Above the zodiac, 4 panel tells where the
planets visible to the eve mav be seen during
the next three years

Artist Aided by Photographs From Space

Husteator Jay Inge, 8 member of the Socie-
tv's Cartographic Division, painted the pic-
tures of Earth, Earth's moon, and the planets
Mars, Tupiter, and Saturn. He used photo-
graphs transmitted from Marnner spacecrafi
6 and 7 to show the criters of Mars as we
now know them, photogriphs 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, Egyvptians, and Baby-
lonians hal discerned method in the seeming
celestinl madness more than 2,000 vears
before Christ, establishing astronomy as one
of man’s oldest sciepces, Now moon-voyaging
ustronauts and physicists plotting spacecraft
flights to the planets turn again to astronomy
o carry out man's boldest explorations.

Except for n select few, space travel re
mamns—in our era—a vicarious sdventure,
lived through televised images and the crackle
of voices across the ethereal chasm. Still, the
heavens belong to everyvone who gnzes 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.

“AddHional coples of the map The Heavens, and
other wall maps nf the Sociefy, may be ordered by mai)
[rovem lll:}ll.. 61, Natinnal Geographic Society, Washing-
ton, B3 6 2000k Prices include postage dnd handling
21.15 on paper, 5330 on plastic (unfolded)



.!E-ml:. I: ' : - - W
o bt o o My ntaa Byl
| i - K LY s JF -
I‘:." T S R M i TR PR 3
- ":-:-J.l-.: : .|I=T..-|II. el o et .l- ..
"_:.i‘.-" '|IIII:'|:" s Wk l Mgy o ..‘||.': I

S
.l |

ot '-'-_'.'-"'.;.-‘:!.-':r“-; '.—I.'-'. .:. _-.

' i 1-.-_:1.:__:;..' - - .
o N
—

i #

iy el

.-l- -. Y Ly ‘l !
= = 1 [

— -




"Sunrises and sunsets grow side by side in these woods™ wrote Herman Melville

of the chingelul maple, ash, and birch forests mantling the Berkshire Hills in western
Massuchosetts= From an ohservation tower on Lhe Mohawk Tradl, visitors enijov ar

Chctober visth thad inoludes 5,491-foot Mount Greviock, highest of the peaks

istance. AL Tannery Falls imght) picrackers trolic below a 30-foot cascade

fome o (eExdunng
erfshires

By CHARLES McCARRY
Photographs by JONATHAN 5. BLAIR

a8 A choir loft vou can hear the sepa-  of the hills goes

EAR MY HOUSE in the Berkshire Hills In the spring of my son Caleh's eighth veas
of Mas=achusettz 15 4 lovely {orest |||.|:=.' he and 1 stood |_|:. these broaks The bhlood
where three brooks meet. Standing by one that fows in Caleb's veins has been Berk
stream, vou can hear the others ringing, shire hlood for six generations, and settlement

back little further than that

rate voices of the singers. These cold waters, Caleb asked about the rocks. about the

in their ancient courses, cul through gray ciers that left them (and the volcanoes befors

eidores and white boulders. creiting by o the iflaciers) about the Lo

TS §% Ill' My e

eddy here and there a stone animal face that  worshiped them, about the pioneers who

wiears a forelock of white [roth. Finally the tried to farm among them

brooks come toFether at the top of a high clifi | hese rocks,” Caleb observed. “arn

andd fall in twin cascades, like the braids of  the mind of the earth. They know evervthing
an Indian enchantress, into a basin of stone that ever happened here

then spall downward in vet another waterfall 'he wild beauty of the Berkshire woods

| Trfy






was new o Caleb's eves, [or he had spent s
entire hife abroad. He and has three beothers

the hrst members of oud to be born
the Berkshires since the

Larmily
ot =i | Bth contur
gty L0 explore the :_|:||_i__=-|_',_'_|_||-
i the history of these ancient hills whicl
1, blue as & Yankee eve, between the New
york state horder and the Connecticut Biver
?'rl--'-'--Ll E!.:'-l:".l- MAp AL LR
writers like Willlam Cullen
warldswaorth Longfellosw. Mo
Herman Melville, and
wiel Bechord Wilbuar,

in western

Foels A
Hrvant, Henn
thamel Hawthorne
|.|

) T - " ] I
| LT el PLEC-WARIDEITED |

I e

ives on a hilltop above |

Irl|||'
have oll

immington,
celebratedd the Berkshires' lvrh
quality.® But 1 confess that as a b

vomow, | would have loved the Berkshire

Berhanid

sl better if there had been fewer rocks in i

I'he woodls were a |||.|| ¢ 1o cutl the winter's
fuel, rather than
lowers, For many & Berkshire man—still
his helds

1 place to muse over wild

adding to the stone walle around

with the rocks turned up by the spring plow-

ine. sl hehting the {orests that would soon
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take his mowings f he neglected them
—the hills are anvthing but |vrical

“Things don’t grow here,” my [ather used
pa =gy, " hey (st managee to cling.
Stehbnns Howes, who works his familyv's
farm on the

Kiver. woid me

slopes above the villinge of Swill

here s anvwhere, But, by gosh, it keeps you

sy Lo siay ahead of nature

EE --|||'-'r-;_r C=stebhbins stotel Knee IJI"|.'|I in
the late =now, It was the first day ol sugarnng
that brief period in early spring when maple

S 15 |'|||:1_'|_"_I:'-E [rom .5..|,-;:I|'|I_'IE |FI'1_'-—-.-I=||! LIV

*1 euess s about as pretty

Through a foot of Fresh snow rides Ko
phiel Howes, making the rounds of his sugar
muaples with a five-barrel sap sléd. He and
lis brother Stebbins
micl-March, warm days and {reering neght

have u=ually beowght on the run. For senera-

ickets; b

&8 put SO0 b

ians the Howes family bas manaeed a dair

g |-;.||'l|;' ;n;'u_'|- LLET [ T 1'||'||"|||'.._‘.ll'|

steam: of the evaporator i which the sap 15

botled down into syrup (30 to 40 gallons of
sap will vield one millor

from his sugarhouse (paze 201)

b svrup) belched

| asked Stebbins if sugaring, with all the
work it involved, was stll worth the effort

W0 more effort than it ever was,” he re
phed. "And there's no sense letling Lhe mapie
Lritees just stand there."

The Berkshires are the eroded remains ol
loftier mountains that may have been stand
Even in the lote

1600 their formidable eastern rampart, rns

ing 460 million yviears peo

thg an averdee ol 2,000 [eel, halted settlers. By
then, Mahican Indians had come in from the
west and estabilished o villaege in the remon
the place hevond
the mountain.™ (In The Last of the Mohicans,
James Fenimore Cooper gave the name of ths

they Knew as Housatonee,

tribe a different spelling which is still [ilE

ferred by mamyv—>buat not an the Berkshires

Until the early 1700 the ranee discour-

aged the westward expansion of those colo
nists lone =eitled m thi SRR,
Vallev. And another ha nasser he

[T ||I|'_-. ATTIVEE 1IN &S

(L onnecticul

[ century
gizalile numbers

Yankee Traders Drove a Hard Bargain

A delepation of Massachusetls men met
the Mahican leader, Konkapot, at Westheld
m 1724 and persuaded m to accept £460,
three barrels of cider, and 30 gquarts of ram
for “all of Housatonic.” T

fourth of

I_l-|'| |I
Berkshire
Iashaon, these unwarilke

B ] 1
Indinans lost the rest ol

"I-\. rIIIII L R

about o what 12 now
Ln Simis
and uprnght
Berkshire land the end of the
Uhe digpos=zeszed] ITndigns an
e b Mrs. Polly
the Historical Room in the Stockbridge L
yrary. James Fenmore Cooper, she Lol me
was premature about the disappearance of
the Mahicans
Two vears four descendants of the
Stockbridege Mahicans wvisited
fContinnued on pave 204 )
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Woodlands resplendent o the radiant robes of autumn ring o country chureh in the town of F lorida




Perched ahove a cloud-canopied vallev, the elaphoard chapel glenms in the brst light of duay.




Preooos moments of plav—those last few
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sich smatl sehools once sprnkied the fus-
orml Herkihires, ane author MeCarrmy well

remembers his parly vénrs in one at Plan
“But mine was

cidls! Tt el ey roOms

nuch larger.” he

i hid Inchans  of
ive in Wisconsin

laoet lands. Il seemes SOTTH
Mahican ancestry still

--- Il - I .l
hoevve foreotten Lhets

Merce sad sacly

Nrs

“huat they haven't forgotter

lanFnace.”

the descriptions of Berkshire scenes handed
down from elder o elder in their lerenis

“Ulne of them, a4 wonderful old man named
lmer Davicds
the group called “‘Pop.’ told me there waz o
ieir lore about a p

whnere 1L was

W G members of

' 177 it
..||I.|.._|.|

slory in i ace on the Housa-

Lonie  Kivies faster

Loy POrLiee
anoes than to paddle round o big bend.” Mrs
Fierce continued. “Well, we wak Pop to a
ot that we call Horseshoe Bend, and hie was
'‘Yes" he sald, ‘it Is
wnd he gave the

IOK, &8 11 O =AY,

seizod with excitement
st ms our lesend tells us!”
VOUNE a fatherls
Trust the legends!

peopile

Berkshire People Decry "Bahstin” Time

Jerkshir
150 yvears “the place be
mountain.” The
peofie came in Trom L onnecticut

For most of "||~|-h=.||_ 1 NET '_r i
WL s
l"f'|'| LITE

Herkshimes'

femadneod (or

malority of Lhe

ar from enstern New York. and the pros
Lhi from thei
A outh to MNew

LI i
tubborn, stony
Yark City, not

wresled
weni
cast to Boston

roston atbitudes and Hoston politics hnve
never figured much in Berkshire life. The
region may have piod its taxes to Boston and
oheved Boston's laws, but its life was
time it 1= 1n Bahstin,

1E= (W
“1 dlon’t care whal

L commonwealtl
atfcaad, “and in Bahstin they don'’t &now what

Fime it 15

a farmer 1 know once told

mutual, g al
wihio woulel rather brosl

In Mew Hoampshirg

[he sentiment s corchiall
mast amy Bostonian
n Cape Cod or shiver
than drive
will attest

I he
rvile

i< il Colrse,. L.hoe E

'lllll"l. rlll'.'. :I':I.III.I--'I-.
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Berkzhires

erkehire Festival at | nsrly

laregest except

|
between Hoston and thi
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| EVErY SUmimies

near Lenox, Practica

since 1937, the Boston Symphony Orchestra

aved there, attractinge thousands of mu

wiorld,

B
his
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g1 Jovers {rom all aver || liiit1rs

Massarhusetls [HLEES | =15
alzo hroken
wsquet’s in
Pittsheld, the oldest ski slope In Moassachu
Degan drawing Lthe cityviolk to
Laims 11

Rt tEAadn 1n the
skiing in 1935, and one of th
machines in 1956,
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easternmost

Fhe Berkshire ski resorts hav

i
I N
Wi

down Bostontan indifference. |

gl & FTHo -
Having mtroduced the first

e st nlghit

|45
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reeion 1n
first snow

Bousguel s Keeps
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Cher sE) resorts make thoir own contr

ution to mtrastate amity: Brodie Mountmn

in New Ashiord, lareest. newest, and hichest
. ¥lasspchusetts (paves 212-1

ki Arem im L anil

Himiny Peak at Hancock, an important traii
ng ground for vounesters who aspire 1o the
Olympic skiing team

For those who, like myv wife and me pPrerer



L e hi Berkshire | ;
i less pell-mell sport, the Berkshire woods

traversed by hundreds of miles of unplowerd

bhak moads, pre a guiet |I.|F'.||;-:'I it the oros

rountey  skier. Ridme our oarrow, hmiber

hoards. we ghost over drift and crust to plac

-|-||' M e LI 3 sun hriehit Ldecember l:_|_.

the track of our skis intersects the footprints
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when they should be m owinter sleep. Juys

hicker in hirches 1ieweled by an 1oe storem thal
hate coated each twie with ervsial. A partrice
xplodes from the snow at the tip of o ski
el i white-tmled buck whistles and bhounds
vway among the beeches with s does

Harry Cruvetti Tih olod friemd and nerghb

. " ' P - g4 | B Il
1]+ 5T .1|| o hien | =% - 1T SN
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e sav. 1= just geltting throwugh one Winter
and rettine ready for the next’
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s
ompanion, and | can understand » hy Harrs

T
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pes not love the snow. Even mow, when a
g} wanil 12 hlowing [ ran remember winte
e it nsed 1o be on the hill farms. ' We rose al
five to do the chores, and struggled to the
harn 1t the dark throueh ten-foot drfts. 1 he
scuttles that covered the gutter dralns behing
thi stanchioned ws froze and had to b
hopped lnaar before Lthe stalls could be
clenned Milk sometimes [roze in the paid o
ot left it by an apen door, and once a baskel
containing two dozéen new-gathereod ¢ggs wiis
Dlotwhn fram s hand by 4 60-mulie-an-nour

wind as 1 steppéed out of the henhows:

Wiater for the hens the hog e Voung
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stock had to be carried half a mile in o wagon.
The water that sloshed on our clothes frioze
hefore we reached home, and my mother used
to thaw our buttonholes with a hot Aatiron
while we stood, my brother and L, spread-
eamled in our frozen jackets and trousers like
cravoned figures in a child’s drawing.

It is still az cold in the Berkshires, but that
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 easier. The passing of the old ways is re-
gretied, vel understood, by Thomas T. Pack-
ard., who lives with his brother Harold on
lanel their great-great-grandfather cleared

“When vou tulk about the past,” Fom told
me ape February afternoon, “vou're talking
about folks that loved the future. They came
here in the 1700°% and 18O0'4 when this was
nothing but woods. They cleared the land,
walled up, planted trees, buidt to last, and
murde a fine future for those who came after
The church, the school, the amily, thase three
things had to be. Todaw, their skills are lor-
potten, their ideas don’ count. All gone.”™

When | was a bov, Tom was a young man
His hair was dark ss a Mahican™s. Today, at
68, he s still as sinewy as his wit, but his hair
i« white and he i= 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 gane. Tom 15 chairman of
the Board of Assessars in Plainfield, and, as
president of the historical society, knows os

Three stories high, a wlunt
power  transfprmer  under-
gocs prepacation for a Anal
high-voltase test at the Cn
eral Electric plant in Puis-
held, A G E, invention, Lu-
calox [phts bathe the wvast
building n & golden - glow
The Berkshires' major in
dustrial complex, G em-
ploys 11,00)

Muasked against lint, awork-
ef -rufti.uLw fimels -I'hﬂ[-rni‘-li. Cil -
o Fopss 1 O sTorage rodan at
Crane & Company in Dalton
Founded in (BOL, the hrm
specinlizes in high-guality
duthonery: 1t atso produces
praper wsed for United States
FUTTENCY.

much about our lown's pasl o anyone

| remember well when the Packard tradi-
tion of living on the farm began to full apert
It was 4 winter night in 1946, sometimé aiter
milking. My brother and 1 saw a red glow in
the skv about three miles away. It was the
Packards' barn burning. By the time we andd
miost of the rest of the townspeople got there,
htle could be done 1o help

“1 got the horses out,” Tom recalls, "but
we lost <even, eight head of cattle, mavhe
tem, aned two fat hops—-and the barn and the
hay and corm m 1t, of course.”

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

a0t up Lo 3,000 buckets at one time,” Tom
siivs, "hut T can't do it dany more because of
my health. You can't hire help, because vou
put all your money into wages. You can’l
make syrup for less than 37 o gallon, and you
can't make a profit unless vou do it vourselt,"

Farmer Strives to Preserve Old Wavs

The Packiards have the best natural stand
of high-bush blusherries for miles - around,
and in season they sell picking privileges o
all for “<o much a guart.” Tom bought the
blueberry paich from a néighbor who was
ternpted to sell it to a large polato grower

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

Tom Packard’s harn wis once the scene of
a vedarlv cornhusking bee where, in Tom's

ridcEETEDE e pisRPHEN & HLAE [T =5 0
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Home to the Enduring Berkshires

wurils, “Neighbors got together to do a little
work and have a good time. That was a bee.”

We voung people of the town sat in a cirele
on the barn floor hetween the full havmows,
anid shucked 300 bushels of flint corn by lan-
tern light Finding a red ear entitled you to
kiss anv girl {or bov) vou liked Cider and
doughnuts, Inid oul in anlimited gquantities
on i rough lumber table by Tom's sister Olive,
were o reward not much less sweet than the
kissing. The husking bee is gone, too.

In winter Tom could be counted on Tor hay-
rides, when the moon was full and Plainfield
Pond was reacy for harvesting Men of the
town cleared awny the snow, cut the ice into
Wocks. and skidded them nghore. Each famaly
took a share and stored it in sawdust. 1t lasted
all summer, and was wsed to cool the milk
that most farms sold in bulk.

Before the jce was cut, there would be a
moonlight skating party. We crowded to-
gether under borse blankets on & bed of fra-
grant timothy hav on Tom Packard's sledge.
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 o every house m town
where a child hved. Tom nlways built o big
bonfire at the edge of the e, sturting it with
just some twigs and one match.

Tom had told me how, in his bovhood, he
had helped his father build o hew 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 & hiand ax
and shaping them with a broadax. It's an
ancient <kall

“1t occurred to me yvears later,” Tom said,
“thot he was getting my hand in, teaching
me how to do it so the art wouldn't be lost.”

It oceurs to me now that 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 Plainfield Pond 1o skate
by the light of a bonfire on jce that was as
clear as the conscience of & neighborly man.

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

204

farmers like the Packards A remarkable
group of industriafists and inventors lived
in the Berkshire vallevs side by side with
writers like Bryant and Hawthomne and Mel-
ville. Author and entreprencur were drawn
there for the same reasons: the hills with their
thick woods, the streams in their downhill
race. But where the writers saw God's plorey
i the great trees and in the fow of the Hoosic
and Housatonic, the manufacturers saw tim-
ber and water power.

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

Tunnel Proves an Engineering Triumph

The Berkshires nnd Boston finally agreed
that some of these goods ought to Gow 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 years
the work was plagued with delay—drnilling
difficulties and mounting expenses. Finally,
after the introduction of pneamatic drills and
nitroglyeerin, the Hoosac Tunnel (map, page
100y was completed in 1875, The project had
cost 195 lives Soon trains started rolling
througrh, and the Bostan & Maine Raslroad still
travels the dank darkness of what was, when
it opened, the longest tunnel in the world,
after the Fréjus that links France and Italy

(e of the products still flowing out of the
Berkshires i literally a money crop, created
by the Dalton papermuking firm of Crane &
Company (page 207). Every day, most Amer-
wans touch something that comes from
Crune. For their mills have béen manufac-
turing, for almost a century, all but » minute
portion of the paper from which United States
currency is made.

Helping hund for a newcomer: On the dairy farm of Dean Morey in Cummington,
Charles Dutelle foeds o calf too weak to siand and suckle. A Berkshire borner—uas
natives coll themselve=—Mr Muorey, with one hired hand, milks by machine more
than &0 cows twice each rlay. Last December, after fire struck this harn and killed 38
animals, friends, working in sub-zero weather, joingd him in re-roofing the structure

Lt gy I B A5
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picture window we viewed the resalts Out
side, with a crosh like artillery, five million
= flashed from one high tower to nnother
across the gray winler sky

L'TH

“We're learmimme a ereal deal about how
Lhese very high voltages behave—something
no one ceally understands completely,”™ said
(reorpe W, Alexander, head of the libomatory
"We're going to have to understoand if we Gre
1o design transmmission systems. that  will
carry the voltages the Nition needs [or th
futite

A quieter but no less determined search
lor knowledge than Generidd Electric’
been going on since 17038 at Williamstown
Home of Wilhnms College—atter |

1als

AT
the oldest institution of higher learning in
Muassachuselts

lILill.i|-i.||‘l'.--_ LE ||'II_ |r.l-_;'|ri|.r'. ol 11 mMostl e
nowned prolessor, the Keverend Marg Hop
kins, who was college president from 1836 10
187 2. 5l ||| .-rr1|||:.1-5.'-.-- '-I'|'|-1i| r'|.-:-_-| = |=III| -'|||_--r_'
studentteacher relitions. A Celebrated] alum-
nus epitomized s school and leacher; “The
Iteil college 1a Mark Hopkins om one end of
a log and a student on the other.” smd James
A Larfield o few years belore he becnme
President of the United States

lr..'||||||:|u'-. ||l-*ulﬁrll.'u-r|||“|. '.--H-t'tj Liw s i

[ wondered what Calvinist Hopkins, wha
=¢1 stern standards for Willlams men, would
have thought of mint-skirts in the snow. (n
the campus | had noticed an unusual scens
[or 0 men's college. Slender vouneg women
their winter-pinkened face< fromed by long
. were walking to classes wilth their books
Lhey were some of the 60 girls studyving ai
Williams under exchange programs with Vas.
sar, Xlount Holvole, Smith, YWheaton, and
Loannectieygl College for Wormes

When | ||I_iI I He ||II|."-!I|II'| iy e lahin E
sawver, Wilbhamss twelltd
chuckled, “Mark Hopkins wios mmlerested in
Hutiian growth, above all 1 don't think the

president, ot

sl woirld have startled m. Nor o would
the scene m September of 1971, when we he-
pin admitting our own freshmen grls’

Mear the Williams camipus. in o marble
bullding, 5 o treasure house of art It 15 the
sterling and Francine Clirk Art Institule
Here;, along beautifully lghted corridors
hang 30 Renoirs, together with <ome 200
works biv Monet, Manel Fissarro, |egas
RKembrandt, Kubens. Gainsbhoroogh, Turner
Covig, Touwlogse-famtrec, Inness. Kemington

P SELATE O ( '!|:|'.'I 1

[Lll'-'l'l ':IL'I-.I ]'1.1I|I1"-'. ik, .'.Ill'i

“Largest night-skiing arca in the world."” swer

[amies W. Kellv boesty of his Brodhie Mountain
resort o Ssew Ashifond Last seasan durng 158
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o make themselves vory perfect,”

Since the Shakers practiced celibacy, ther

|!l".:||f-

disappearance, wekimg conversions, wis only
|90, Hancock hac anly
I'!IEr_'l_' ._|;l_'|,'|'| SUrviviors T
Nirs, Niller and & group of 33 other cldens
ratsed] 125,000 and bought it With the help
0l r--n.n-I,Lll--w

a matter of time By
ave Shaker Village

At -I--m-r-. it
shaker Commuonity, Dng

THIImY o Lk

[irps e

hias painstaking

v restored aistere butldines,

iacluding the amed rowund mosonry barn,

i HTE = THM) vIsitors come 1o

3 Yelr

kRl e

explore and admire them (lollowing pages)

'he voung cutator of Hancock Shaker Vil
ML Daoddd, leacds o bachelor’s Tife
in i remodeled moom of the great communal
which the Shaker and
lvied

lage, Fugen
house in “hirothers
sistErs

“We've tried to restore this house so it's
almost s il
Dok sabdl, ns we inapécted the vast kitchen,
with its bricked bread ovens and enormous
pots mivl pans in which
meals were coake

“The Shakers," spdd Mr. Dodd, "must have
been among the most ingenious people wh
They had runmning waler in here

was m the last century.” Mr

the communily’'s

ever v '.E
more than a hundred vears aeo, ool they In
PR 1O thar st

Lhan any modern heater

viented o ocust-iron stove ghout
throws more heat

P'e BViIEEr seen.
Muankind Benehts From Shaker Skills

The Shakers are creclited with many 1n-
ventions and improvements, among them o
'l.||'i|_--|"||II:._' ['I'!.Il.'I!IE['H'. A I'ITI'II.:iIT =% ':ll.l" CEETITNEAEDT
T hiern

dwelling place is still 8 cornucopiy of efficient

clithesnin, amd 8 metal-mbbed pen
window tnsleners, clegantly simple turniture,
and various types ol cleverly mide toals

Upstarrs, Mre. Dodd showed me the austers

rothers
glept, and the dining room e which they ate

roiOmsE 1 Wi I; rll'i' =151l -IE||| 1|||'
dal separali Litlalees

] r|'|'|:.J:F:-.|_'|J in ‘_|;1_' |_I_-|J-:I_"|'|l|._ ol L |-.:- 1 AN
sicle doors. “The Shakers dudnt believe in
locks."” Mr. Dodd explained, “but they made
a verv good lock for the front door w

wn thev
found thiat the world had a wav of walkmmg
right in”

Mr. Dodd,
Sshaker dessgn, lled me 10 on some stor
*“The forceful
Englishwoman named Mother Ann Lee. She
came with mght fallowers (o America mn i 74

“Hancock Village was the coumtr’s thare

'.'L]:_-'- i- 'u.'rrtim_' A bk .|.|||-I_II_

lounider of the sect wis a

Master of the muopgazine cover, (amed

sorman Mockwell works af  his
hime h Sckbridege. Heee he adds finich
g touches to an ol depicting a young art

stucleni

(e pter

pervousty awmtinge an interview
with an editor. A carved wooden angel with
hrush in hand dangles above the easel On
¢ hierisne HEntngEs nven e

Lhe arti=t, including canvases done by My
I'he studin

the wall hang

Rockwell's sramifather and som
5 a converted carmage house, once o parl ol

Lhe esinle Oof Aaron Buri



shaker commumtyv; earlier ones had been founded 1n New
york at YWalervhel, oulstde Albany, and New Lebanm L}

[ | > 1
Lhe hietehl of the shiaker movement, st helore the Cimvil Wa
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sIFAnEe sessifins ol Wirsh In the preture, the faithful swer ks ' ' L

1 | 1 I' 1
tancing thems vies nto the shpking i rorm whitch thi I 7 '
| 1 I I' Fii
LEEs -I Caf LAY ELE |||II= (AEitirl I : I
i | I 1 i -- i
There's & prophecy of Molher Ann's that the secl wil g , , vl rhirivs

nave a rebirth when its numbers ore reduce: _ [
her ornging mission,” Mr, Dodd saad “Althouegh I don't opine @n exiensve sardensse

iave a camiplete st o present-day members, | suspect the retniese, T WIety  Trernredd
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My mother, whois 79 remembers sisatine the Shokers witl sl KRS tn orphans: the

g i i i i _:-. =l ol 13 it LY i TR
lher father. o farmer who hEed to Buy their fomaons vegetnll kshire o i L
i " i 1 1 |! = 1i 1F 3l
seprls. O thetr winy home to West Stockbndee; grondiather . :
i _'! i B ! 1 i ITEET]
wiolld sometimes steer s boeey throuegh Leanox .
: ! LEki (tig {*IN0 ' i | =]
‘We've seen some plion and honest bivdds this morniog thi cludes the circu 1%
wd =ayv toe his small daughter. *Let's ook at the peace o sty il e gt
im the oftersioos e lling (B low

| |r LrLE DM I wWereE e Ill."llll l‘ i -|I'I WEere Syt ndInge
millions around Lenox on mansions and grandiose bospitalit
i imitation of Edwardian Enghsh country life. Thelr edifices
included 100-room “cattares,” wnd even one reproduction

the Petit Trianon at Versall
Muany Estates Now Serve Edueational Purposes

Lhe great houses of Lenox nre now flled mosthe with
s« il chilrlren, for many have been taken over by the board
ing schools for which the Berkshires are well known, Lenos
school, begun in 1926 by the Episcopal Church. ecoupies thi
[ormier Schermerhorn estate and adjacent properties in
setiing of shaly wandds an nlenchid bwatdine

o

L he institution,; “a plice nsking moderaie tuition for bovs of

moderite means,” has 180 students, taught by a faculty of 23
"We trv (o imstill the idea of service in our boye," David H
Wood, asststanl headmaster, sard, "and we're particolarl

proud of our summer projects. Cur groups have spent sum
|

. = . .
Mers reafly Deiping ol

Loe diEmrivantaged in |-|-.|!' Mexico,
anada, kngiand, and an Amencan Indian reservation.

Une ol the newest of Herkshire's schools. Simon's Rock
e Ll mules south of Lenox, & [old of the hills in (ereat
Barmgton. The founder, Mra Elizabeth B, Hall |
that the =ite was once the home of her parents. Here she |
creaiing something new In Ameriean avlucation A [OTr-Yem
L s¢ il' |.-| il P it | |-| |I||,'_':|| LI's 10 SIELfLEIT '.~.|;|| NI
compieted the tenth grade. Abouot 130 now stods at Simon's
Rock, which eracduated its hirst class this vear

Any aren students whose tolents ron to Lh [rErLOrTrihgE nrs

_','I||5|'I|!-|'|.|"- 154 Kl '_'__||||::l'lu_:_'_:||!|| | In-- l 1O SUTDMIET

Lime -extrocurnewiar studies. | he Herkshiee | heater Festival
L il Stockbriclee at the end of that Main Street which restilent
worman Rockwell (preceding patges) has celebrated i one of

hi: pamtinge Since its foundive in 1966, the festival has pro

vicleed o AN &7 Mk |||..-- awrn from thi I.=|.||..|.-| %_!ul

i |
errfical pressures of Hrogdwao
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- the mudlern dance 4 shawn | ] LI [ TigN | mcerts By same ol

[he sumimer event for wl Lennx anid ml g [ Eugas 214-151 The Music Shel
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was the culmination of a dream of the late

. mil ™ 1ol
serve Kousseviteky, loneg-time conductor of

the Boston Svmphony Crechestrn, Part of s
dream and lnnd
scape, to create o piace W here o great orches-

WiLls [0 nlefwenyve miiEsh
tra could play greatly outdoors. The other
houssevitzkyv's dream
Berkshite Music Center {or accomplishid
voung musicians about 1o embark on concert
I'his summer the most tamoas of thi
orignal Tanglewood fellows of
1+ an advizer, His

fepnture ol wan< Lhe

L HTERT=
| 940 returns
to the Berkshure Festival

name |2 Leonard Bernstein

The I'Lllum'-uh||| nrogrem hrines caredully

Blue hills billovw
fnspnred YWillmm
“The nlls Rock

it and ancient as the sun—Lh

Wopw s

LCTARAS

M WwWave il
a land=cape tha
Cullen Beyvant to write ol
1
Strefchini in peasive gquictaess between

Thas ok e frogm Wy hid
coinle Hill, embrgeee g portion of & 45 2-4¢pp
Mohawk Trafl Stale Foiest. In the Berk-
aires “the wild and the cuitbivated arg ©lose

VEEERY

compantons, u resident onde wrobe, " and

wie are hppy m the companiomsng,.

AT EETHE misteuihs o 18 '_'_II."'.'l |ll-|'l|

YOLUNE
eaich summer for intensive stady with mem-

I'he suceess of 1t= erad

bere of the archestra
gates is impecssive: 1 hisy compriss 10 peErcent
of sl musicinns i mauor American orc eslrs
including 13 conductors

he Tamous dnd the surely an

I:'i||l'l:._'.

aiftisi]l are

adarnment to the Berkshires, but the
hlres Lhey are nied hese Bills hive i.l-.'ll'Jl.Il il
an upright people, different from any other
They are my mother's great-grandiather, who

with his 11 i |||I[I;||'|| A farm out ol |:r||-
wildernesa, Thev tire my fal

i by

=d b)) =

iwrs -,:rnr‘.*!t.xliu-‘_

ame here from the British 1sles and Hved
his life within earshot of the factory clamor
of the Industrinl revolution

'hey are the senerations who sleep inoan

ctent eravevards under namos thatl the roirs
have wished away, behindg stone walls tum
Bliedd By Chi hev an
the bovs | with, in o

where Brvant and John Brown stuchieod: win

trost ol two centuries

went to schaol FiWaIm
went to wors, as their forebears had gone 1
the Revolution and the Civil War, in plisces
that were oo far away Trom the hills

™0 tourist= will
W15 I,il'-E]n = |Ir_".'. his

Lia]s by Ltheir hogses, bt
Lhe bhroadaxes ol their
great-srandiathers. No stranoer;, poet or nol
will dunce as thoy danced on summer eve-
ntrigs after the havine, fivht as they fousht
gver the grlzs who have mothered their chil-
-|'i'|'|| .'1III|

will count in his mind the rocks torned wp by

dtsiler, driving by 3 stont '|-'.-I.“.

the plow and carried m callused hanos 1o
the edze of the Dield

And no poet that | have ever
hills for what thevy are as an old
muan in Worthington knows thom. He

the woodds last spring, a5 he had Deen since

sl will

know Lh

WIS 10

bay'hood, gathering sap from nis I'I'|.I.|||'.'.“

st ta Bucket off a

Rl Cudworth amd, “and getting pretty

tired of it, when T Iooked down by my boot in
and there, by Heaven, was a M-

flower!"” rHE END

ong: the last
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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

EnThCHupuey BT GLRENT B AVAY (L] S8 5, AND (BN ARFRRE OO P Eeva TR -
EEE P THADROAR ACTROFEFSICAL DFIIFSATORE RRTVER L SaTaddPeil woXiEtr Tavpmrign

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 onlv 1/400 as {ar
from the earth—Dblots out
the face of the sun, that
huge ball of glowing gas.
The result: a rather eerie
false night for anvone in
the lunar shadow.

As a dedicated observer
of total solar eclipses, 1
have been privileged to
witness 13, perhaps as
many as anyone in the



world. My hrst occurred
over the Colorado Rock-
ies in 1918, Jayv, 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 echpse pursuit
by airplane over Boston

Coronan Holds the Key

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

surrounding the eclipsed
sun (above).

Maost 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 is relevant to
understanding our own
environment.

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

Celestinl gem: Sunlight
bursting through a lunar valley
produces the “dinmond-ring
effect,” dgnaling the end af the
total eclipse of March 7, 1970,
With support from the
National Geographic Society,
the authors led a 1 7-man
expedition to the village of
Miahuntlan in southern
Mexico to record the dramatic
alignment. Near the end of
totality (lefu), astronnmers
Menzel, right, and Pasachofl
gnze al the phenomenon,
visible in their coelostat—
a molor-driven mirror that
reflects the eclipse into

a spectrograph (next, page).
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114 National Geographic, August 1970

eclipse of May 30, 1965, hitiing anly remote
islands. On July 10, 1972, the shadow will cut
through inbospitable areas of Russia, Alaska,
and Coanula, Defore leaving Innd at Nova
st The following major eclipse, on June
), 1973 will oecur over the Sahara

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

Fortunately for professional and amateur
astronomers, the eclipse of March 7, 1970
represented a welcome exception to the rule
ol inaccessibility. The Inst totnl solar eclipse
o occur over the eastern United States in
this century cast its shadow ncross the homes
of more than a milbon and a hall peaple from
Mexico to Newfoundland

Shadow Grozes Edge of North Americs

starting over the Pacific, the umbra first
touched land m southern Mexico (dineram.
page 232) The wave of midday darkness
cros=ed the I[sthmus of Tehuantepes
iraversed the Gulf of Mexico belore striking
and again in northern Floride The shadow
streaked up the coast of Georgla, South and
North Caroling, and Vieginia, then guickly
swept aoross Atlantic waters to blanket Nan
tuckel I=lond and touch Nova Scotia The
three-hour journey ended at sea bevond New
1IZIIJfll'l|:lI'|I1.i"i.."'-““l‘IlHa.':f!'ul'l's’[ul.ﬂ']‘:fh.-'.ll.r:pninl

Undoubtedly more people traveled to see
this eclipse than any other in history, Some
fifty million people Hived within o dayv's drive
of the umbra's path, from 80 to 100 miles
Countless thousands lined highwavs
and beaches during the eclipse, awaiting the

kil

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

Many interested scientists, however, estab-
lished observation posts not in the populated
centers of the East hut in the mountains and
vallevs of southern Mexico There we were
promised the ¢learest weather and lonpest
duration of totnlity, ahout 3% minutes.

Clar 17-member expedition, sponsored by
the Harvard College Observatory, the Smith-
aoniin Astrophysical Clbservatory, and the
Noational [}Lﬁr;.frmlhir society, chose as its
base of operations the Indian community of
Miahuatlan® Some 300 miles southwest
of Mexico City, the town Ties in the midst of
magnificent archeologien] remains from the
Zapotec civilization. The state government
al Oaxaca, 50 miles north of Miahuatlan,
arranged (or a sutabile observation site and
headguoriers

thr advance party arrived in Mexico on
Fibruary 7, allowing only a month to set up
our complex equipment. The temporary guer
ters delighted e We had two rooms and the
courtvard of an old music school, the Escuela
Filarmonica Mumcipal; atop the tallest hill in
town, The school's high adobe walls Blocked
the sweeping winds and dust, and offered
protection {rom friendly but curious Miahua-
tiecnuns who might have unwittingly inter-
tered with our work

Electric hines, tonlets, and runmne water—

“Addiiicnal suppant eame from e Adr Force Cam-
bridge Hewarch Labormtories, Mationa! Selence Foumnla-
Hisn;  Austin stanton Foundation; Duncan 11 Read od
wlicditlwl AT, Vir i pih™ ].lll'lrl | Tt Il"'J o P'ljl_'|||lal s .|._'.'|-i|.|_|_J|_
i Videonbes, Tne . of Cambeidge, Massar husetts

Awesome rendervous of sun and moon
draws villagers to Miahvatlin's main square
and cathedral roof. Some watch the progress
of the eclipse through smoked elass or Forries
of dense film, Eclipse day nearly doubled the
popiiation of this Indian town af 16,500 the
aren offered astronomers from more than &
dezen natlons clear skies and a long period of
totality—3 minutes, 23 seconds

Awaiting diarknezs at moon (eft), Doctors
Menzel, neht, and Pasachoff check the solar
mmage an e spectrograph thal separates it
ko compoment colors for analvsis A ghost
mage of the partial -eclipse, reflected 10 the
camera lens, appears beside them







Even a8 hot showel ] Deen rnstalled. We had our own tirli
home, a ranty thereabouts. Clur number was easy to remem:

er: Miahuathin
Hob Hamtlton, our architect, directed local craftsmen who
constricted o wood-and-aluminum strycture for our delicate
spectrograph. An adjoining patio provided an observation
f nter. 1he

were el by Fernando de Romana, an old frend who! durts

e 10T 1w PIUVINRD BSironamers. wi I'-I':-.'l !

Lhe echpse of 1987, was the first person o photograph thi

1 I.-lll_'||I '.'. I'l |I|| !-Ili|' !ll II'I'.

LIrse rodoiim .|,|:|;| i a1 hiool ||'|:E .:|| iF SerLy = iiir I.-||.|'-
fory, darkroom, and storige spa I'he other, ftted with i
SEO -||"i CICLCATIC TEeITIEETRLO DECERme our Kil 11T 'l.El:||:

room, and dormitory. We dso moved cots and o bed 1into th
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Cooks in Nuns' Habits Help Astronomers

We nte most meals at an imorovised restaurnnt established
LR LR |||'I:.||.. || [hie sisters ol 'I'.lE Illl':l, |I,|':||' || : =T SERTN] ]i||'

(LTS JHOLYY HEREE EI -I-'IZ'-'-l'Il-.!!l|l' —lleit somew |'.|_' COTIELLSE

y I y 1 . - 1
SRV Fral LSOl L FUSSINE OVeEr DuneEry suesls, as man

[is hefs” in habit bent over the stove ssmultnneously, al
corefully tending the same solitary omelet

Coservers from around the world converted the uwsualls
[t regon into an international commu LSS severnd hun
Iredd scientisis from more than 4 dozen countries. Cor ared
WL SOfrpet 5L I T RCCGmMMmModdalinns wer [HELASE

The Russians, who had o large part of 32 astronomers
FOUENDCO 1L Tore Inan most on i open plam [our miles awny
Wind and dust swirled often around their tents; but did not
inhibit thewr scientific or so it metivit PAfEs S0~

Lhe three-week penod of aligning and testing EQUIDIENT i

prepare 1or he Dig évent passed guickly But with occasional

probler which were not unexpected. An electric moliog
which turned the guidineg mirror to follow the sun—burnesd
mit. This caused some anxious moments. Fortunately, not an
hour later & telephone call from Boston radio station WHDH
I erl bow we were farnne

Wi |"iil|-r.i| ed about the motor gnd how to abtain a EERHALE-
nent in Cambridee. Within 24 hours we red cived assurarnce
that a replacement was on its wiy, as indeed it was

v week Defore the echipse, all Yhahuoathan assumed o car

VAl atmosphére. Perhaps the townspeople found the scien

| |
tihie vl F th COpse a4 il vasue hut they recomizsed a
lestive occasion. MNightlv hestne enlivened the zdcals, the vil-

age sauare, and evervone danced to muosie and Indian chant

| ar rom tn BTV 85 N over D ot oErnphed il
[ 7 vienrel vEters | Tr =it 11 reveddod th
corond—{he white-not habo of [tmmenous | kit psl v
lale when the moon hlock | 1 bzl | {hrue
ing spik ' I ¢ mlbon mikes mio space d .
Lhe energy from the ring helps explain the makeup of
Ll 1 el as the bhombar IITaR ol rachiabon | i T
FEsl el Con Mt il el pace traveler







Church bells clanged frequently amd interminably, ood

nerve-shilltering hreworks displavs added a new dimenston
o the clamaor. The supply of ireworks seemed inexhaustible
Within five blocks of our quarters, no fewer than seven fae-
tortes turned oul elaborate displavs

Though we tried pot to think about 1t, one recurring situa-
ton bothered us. Each morning the sun shone brillinntly, but
nigh crras clowds olten drifted over before noone Stster Maria
Culierer Muntz told us not to warry, this was a crazy month
“Fedprevo ex loco,” she smd, assurine us that March-—and the
it. Of the nine
days immediately preceding the eclipse, seven were excellent

day of the echipse—would be better. She was rig

bky Clears for Eclipse Day

ising ob dawn on March 7, we saw no clouds anywhere, |
am a specialist in beautiful skies, and 've never seen one maore
magnihcent. The color was a deep blie, seldom seen except
al much hgher altitudes than mile-high Mighuntlin, Not the
dghtest trice of dust, {og, or cloud marred the view. It was the
mist perfect sky T had ever seen

A= Lhe first ¢ontact of moon and sun ocourred on schedule at
ue. The mibon bit
Into the sun's disk about an hour and a hall before totnlity
anid we completed our final tests. The sun became o narrow
crescent and, just before totality, the shadow bands—ripples
it and ditrk caused by rrrepularities mothe earth’s upper

.||.|:|||..|||||'|'-|--—|1;-h|':I aver the ground

10007 wm., the sy remained unbelies ||:|.l|_' Iy

il ||=_:

My vaice, counting off the secands to totnlity, boomed from
i tape recorder. We had made the recording a few davs earlier
0 that we could devote all our attention to the spectrograph

Uhdr largest single piece of equipment, the spectrograph was
designed by Dr. Jumes G, Baker of Harvird, a leading special
15t in optical systems. The instrument, whi
breaking it down into its component colors, 1s 20 mas<ive that

yoanalvees light by




The universal urge
to study the sun

HAOVIET o P LEA R L1 V. ¥ i i
5 Escl L1 ' b sl § il
= |} I i | af thi N LS
LTI e Ol T L of 1 I £ i
Miphuntlan, Mexica thtl Soviet n ragd|
Plastic cover protects a batiery of felescop le=ft
from et Clowds over the mountins never ad

vanced to the plain, thin clouds overhend threatem

SENE O |i__'. e il it (AT Ol I.'ll"l

In the Harvard camp before “E-Diay,” Dir, |

ppens the spectrograph (rightl), reveading the i

solar color. A dost-free hut housed the 1.5
mslrutment only its nrst lens protruded

During the eclipse, solar crescents appear in mon
eft) for TV camerns, dsed for the hrst time b
measure polarization of coronal light., Video tape 1
cords the tmages for later study. Screens reflect two o

the dxpedition’s 17 members, Darrell e

y "
mvl _||:'|'-' Pitts. manning Comerns egic

ke, lefl,




arch more than 25,000 miles
above 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
irregular terrain in final gleams
known az: Baily's beads

As the moon draws its slow
curtsin across the sun's face,
the lower sequence—taken at
Assateague Island, Virginia,
with a 3%-inch telescope—re-
veals sunspots as dark specks,
some larger than the earth

230

Crescents quilt a wall in
Annandale, Virginia (right), as
light leaks through foliage and
projecis inveried images of the
eclipse. Stephen Mazzatenta,
four, walches 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 Commitlee for Re-
search and Exploration, peers
through dense film. Flares from
the camera lens seem to Aoat
across the picture

[NICENEEE BY ddelEl W, GagyyEwas | § 6.8
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turned o follow the sun. Instead, we Dutl

'||- [HTCTS | -:Z|l_'lll'| It DOFTEONL

MOLalIng mi Y -.-.||I"| il Lasediestidi, TEIRECR]

the sun's imase nto the lens | Vilad '
LIur Lwio -_|||| |.'|._ !" M |.:-|_;:E||r'..._" 1

included four television cameras (page 128
il ecording the coronm on video | e dl
different wavelengths through turming Polas
ot flters. Measuring the polafization tells gs
(AR LAt :||||.| il '.I i I;'_'l' PR SEN L& | ¢ COITTIE
comes from the sun's upper atmosphere, nnd
how much 18 sanlight scattered BY oust part
cles between the earth and the sun

Wi Is0 tsetl a apecial eclipse camera
teleseone to photoeranh the sun through o
pnolarizing Alter oriented . at different angles
ind we used seven ndditional still AITHET L.

Wl TwWi movie cameras (o fécorad the corfotn
with vanous lenses

For a chanee, we had enougl [ aad
handle all this equipment My wile Plorenc
who hwl often assisted me at eclipses i the

:l-_-! |I|.-'.I.-I-I- III.IlI 1% ll.l- |||_
Wave of Night Sweeps Over the Camp

As we tended to our different assignments
the camp grew darker. Birde: flew aimless
ithove us. A distant rooster crowed Ther
dlence. T he sks L by fnow refiectinge a ik L1
{rom 'I'-_ horizon. e | as if o storm were

PPN OEL TR E 1 grew noticesehly coloder, 1 he

1 .

.||!__! ] |-'!-_ '-'I!I.'-.I 1 FEEERTA TS |'|| ) 17 MaaEN
1 i

el slivers of Livhi Batlv's e b Lo ]

momeéntarily through the valle nil cTagEs ol

the lunar edge. The beads siippod nway, leay-
ing a gquick flash, the “tiamond-ring efdect
| jRELLNE 11, as the corona burst into view

e sk

I shouted., Uhar programs ol

Mclure-taking already were in molio)

P | ¥
ad%, USINE e I Diack loam rubier,

acted as a human shulter for the lens of tl
PECLIOETADN LM ll:l L -I ' CESIEELITS
FILITE I checked the suidinge ol
the solar tmage 1n the coelostat. Uthers man
aged the camerns and telescopic pea

Time stood still, bul eventually $ail
walds peeked from the other edge of the
moon. With sighs of relief and jov, we threw
our arms around one another

some of our most intense work still hes
ahend. Much of the data collected will I
[ed Into machines and computers durnng the

miang months mVen LOLS R TILEFdelT



“I will darken the earth
In the clear day ™ amos s

FIEW FROM A NASA SATELLITE, poaseal 1o SV 0 rod
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SOLAR ECLIPSE OF MARCH 7, 1970
AS SKETCHED BY DR. MEMIEL
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T'he skv's extreme clarity enabiled us to see
those spikes juttime out at feast hive diameters

had zeen in the
nast extended barely two diameters
Fhese ravs tell us mgeh about the nature

from the sun. Slreamers J

dreamers great lengtl
convinces me that mterplanetary dust con-
irtbutes little to the brighiness of the oute
corona, and that the role of dust has been
preatly overestimated. §his evidence has enor-

of the corona. The

muous sipnificance in our quest to learm how
mitch
Lhe sun's outer atmosphere and how moach
results from reflection by particles in space.

he answer to thos guestion; and others,
would have immediate appheation. For ex-

of I-I1|_' |".|_'|'I WE sDe COmes -Iirm AL |'1l|._"T'-

ample, we must learn what we can about the
solar wind, the outer corona hlowme by the
earth. Further, if & major biast of protons
irom a solar Aore were to stnke an nstronnut,

thie edect would bhe much the same as wouitldd

b Crgsedd |;_~. radiation from an atomic blast
Most important, eclipse studies also help us
to understand the sun itsed

Uhe frnal hesta atl Minhuatlan, overflowine
v completely success
ful expeditions, hingers in
ponder the test résulls at our observator
Even the people of the villape—some of whom

|':1|| -""l-|-rl';--l_'-!_'! TSR]l VTS Lhir entre

with jov and gratitude fi
:

our thoughts is we

LREIREEL
.l.r'lllir—--l'l'l':ll.'ll .'l:'.':.'-'-'.l.'l'll pow thnt -.|III LEls]

hiud passed. Though missionaries had tried

for weerks Lo calm the Inchians, many cluhe
o the belief that the sun and moon would
"hump and be lost forevel

At least one senior citizen actuslly relished
Lhe experience, however L Mexican calonel
Minhumtlan

"Thi wise old

exnlined  lates

peciened to

mMan i the '-L'il: LErY _.'.Ili L8l
EXCILeTTIETL,
and wondered 1f yvou couldn’t make the eclipse
an annual aliairr

We wish we couled

he entoved the festivities  and
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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 helicopters. 1 ran 1o

P jain the Trans-Andean

Spanish  Bipetine gang on the
- porch.

M'ﬂln A hint of equatorial
diwn  sharpened the
tkvline of forest sur-
rounding the jungle camp. Far off, red and
erecn navigation Hehts bobbed through cloud
tendrils that touched the forest crown At
hand, slong the 2-by-4 porch railing, a lew
votive candles sustnined the Immaculate Con-
ception vigil observed throughout Colombia
the night of December 7

Pipeline Men Commute by Helicopter

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

As aircraft skids touched ground, work-
men scrambled on board with lunch boxes
wnd water jugs to begin thelr dally trip into
primeval wilderness to lay an ol pipeline
from eastern jungle 1o western ocean,

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

We crowded mmto the chopper from which
e supervised traffic from Amazon trnbutaries
to Andean summits, a 35-mile stretch supplied
entirely by air A placard on the instrument
panel ¢laimed that the helicopter had a world
record of 14,206 fiving hours

“You'll be spotled for Aatleand fving”
George predicted as we lifted toward cloud-
mantled mountains. “And once vou've flown
with Sanchez, no other pilot will do.™

Both predictions came true by sunup, Capt
Alvare Sanchez, a1 Guajire Indian boern 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
cloud, fanning foliage on both sides.

The pipeline snaked up the Andes We fol-
lowed it We perched on ¢liffs to discharge
workmon, At an ugly shde where five men
had fallen 1,300 feet into the river (page 238),
a clump of trees rumbled down toward us,
ricing upright on an avalanche of boulders.
With Red Baron aplomb, Sanchez whizked us
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out of danger and cranked steaight up to 9,000
feet, where hailstones 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 cloodbuorst ke a hummingbird in 0 wa-
terfall, carrving in our bellvhook & one-ton
tube 43 feet long to walders who were cou-
pling sections of the 552,000,000 pipeline. It
runs from the oil wells near Orito to the sea-
port of Tumaco, in Colombias southwest
corner (map, page I41)

AMore than 300 miles northeast. i Bogota,
my wife Sue awaited my return from the oil-
fields—one of the few places oo rugeed for
her 1o accompany me during our 18,000 mijes
of travel throughouwt Colombin As 1 flew to
the capital vin Colombia’s Avianca (founded
in 1919 and the oldest civil airfine in the
Amencas), | reflected on aviation's role in
unifving this once-disjointed country. Bogota,
an admirable base for our foradys by car and
plane (o all corners of Colombia, used to be
as spcluded ns Samarkand.

The first European too reach that high
Andean plateau had a ternible trip. Gonzalo
Jimeénes de Quesadn arrived in 1537 from the
Spanish Main with 166 survivors of an 800-
mun expedition up the Rio Maedalena, the
country's main waterwav. He was looking for
El Dorado, but faled to track down “the
Crileled One" (page 249) After conguering the
settlements of the Chibcha Indians, Quesada
staker out a town called Santa Fé de Bogota,
He later became marshal of the New King-
dom of Granada, a realm that ultiimately ap-
proximated present-day Colombin, Venezuela,
Ecuador, and Panama

Lofty Capital Bristles With Skyscrapers

Beneath my plane the vast billows of the
Andles Anttened. Strewn at the foot of a final
swell lay Quesada’s town {pages 742-3), now
numberimg two and a balf million people,
loftiest of the world’s great cities at 8,660 feet
altitade. Really over 9,000 feet, § thought, try-
ing in vain to count all the skvscrapers [ oould
see as we banked to land Then Eldorado
welcomed me with a free cap 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 visitors
with bieak buildings, xenophobic stares, drab
ponchos, abandoned children sleeping under
newspapers i downtown doorwavs, and
news stories of rural murder and  urban
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Hut smiles, mim-skirts, and the
sheen af prasperity dispelled my outdated
memories (d bullding= had been scrubbed
for Pope Poul’s visit in 1968, and new con
struction sparkled. Dusty provincinl stores
had vielded o smart shops

| found Sue at her favorite hpunt, the Go
Museum, looking a4t a magmbcent exhilnt ol
pre-Columbian art. She had talked curator
Luis Barriga into letting her handle an emer-
il s bag s her st (page 249).

“This 1,796-carat gem used to be kept in a
cigar box,” sad Lir Bamga The corrent
receplacle Is a luxurious hank svault that vist-
tor= énter in darknes<, Softly a glow begins to
o minnte cisplavs of the best of some 13,000

ClEsiruCien

i

gold nrtitacts that escaped being melted down
Dy Spanish Conguenors.

Bank Has Many Interests

'he Gold Museum was built by the Banco
de la Repablicn, surelv the world's stringest
bank. The bank not only 15 the repository
O r||.‘|' ||:H|||r|':- LRI W, I'III.| 1 .'II-J'I CREALENES
in cultural and philanthropic activities that
amaredl s

“The bank buys period art, prants books
a5 well as money, and has helped restore his-
toric sites,  exploned Dr. Baroga YIts Lus
Angel Arango Library houses an art gallery
and concert hall. Untdl thas vear, it manased
the nation's salt restuirces, and thus was eus-
lochian of the epormous Sa
ple established in an underground salt mine
at Aipaguird, near Hogoti [ts projects in
clude six hundred water wells for nomads in
the desert of the Guaprd Peninsula™ (map
appeELe)

He showed us a cast gold fgure of a ruler
with his entourage on o ceremonial raft (page
14%). “This treasure—we acqguired it lust year
—sipgerests that the local Chibeha legend of
El Dorado wasn't simply o tale concocted

L Unithed ol & tem-

to delude the conguistadors. The Chibchas
dusted their king with gold and rowed him
it on Lake Guatavila, near Bopoti Then he
submerged himself and rinsed off the gold
while his subjects threw in offerings of eold
abjects and emernlds as sacrifices to the eod
of Lhe |.Lk1' il

The new Gold Miceum, Banceo de la Re
publica, and 38-story Avianca Building lank
Fargue santander, a monument to Colombin's
juris
it rantander helped organize Simon

first republican statesman an Francis-
co de Pau

Bolivar's succesasful
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park al san Agusting southwestern Colombia

Mighty mountain spine bisects & land of
bolty platesus, over-veined jungles. and
warm shorclines The Trans-Andean  oil
pipeline, & mijor enrineerineg fesl, crosses
Lhe mountans near the horder with Ecundon

Colombia

_I_,an OF COFFEE, b, emerald=, and gold
South Ameniea’s fourth Lreesd Countrs
—after Brazl, Argentina, and Peru—touches
the Pacific Cveean, the Carnthbean Sen, and
the Amazon Basin

Wracrked for n

decade by banditn

and andeciared
civil wit, the nn-
tion adopited & o

Altion governmen
i 1958 and emyoved o dozen vears of freedom
from political strife. FEconomic growth of &
percent a yeir encouraged foreign mvest-
ments. The conlition, however, narraw |y g5

capod defcnt in the elections last Aprd 19

AT A A0 TES sy o POPULATTON: 20, 106, 00K
LANGUALKE: Spaniah. RELDGHMS: Roun Ot
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=ranish rale The venerable Pliea de Bollvar remiarked our old mend Morvin Wetssmian
bigeer, a8 hehts the stature of the Liberator wha hends the Colombian progrum of the
Holivar tned to weld the former Spapish  United States Agency for Internutional D

colomies mto 4 union he chrstened Gran Co velopment “Exports are catching up witl

lombin Veneruycla and Eouador dropped out, imports Gross pational product 15 jumping

leaving Colombia weakened Resistance to 6 percent a vea

attempts o centralize authorily led o mur In 1G58 an elected government rieplaced th

derous political confiict and made a travest dictntor=hip of Gen (rustavo Eojas Pinlla

Of nabioncl e 1his and '.'|II'.:r|jl|'|I Al bar and Colomhbia moved rapidly from ensly
riers abetted the rse ol cities—today i srorm rhiios to laudable achievement W kat enzaliledd

exceed 100000 populatio and denled Bo- the repubie too attain & dozen vears of peace
aotn the monopaly ol wealth ol [HOWET s g progress? | asked Alberto Lleras C:simar-
spsded by most Latin American capitsls ro. twice President of Colombin and Tor sever
wol until 1886, after six changes, did the yeirs secretarv-Lrenernd of the CUrpanizalio)
retticy Nirdly  settl 0 s CUrrmetnit name il American Stati =. L wnier-2clitor of 1m
Rephlic of Colombia—and write the consti mEnse nrestire throuthott the Americos

tution that has survived o the present day
|'.'.I'.!:-.: I ANMOSILY W fatind ||'.|II'I'I.: il
surrections and Clvil wWiars, incloding the Ywar
of a T howsand | bavs, Trom 1899 to 1902, which
Pk 100,000 Fives. A period of calm followed

s = e | | . . 1
bl underlyving political dissension erupted

mEmin in 1948, when the assassiniation of a po
Hical leader dunng a4 major inter- Américan
conference in Bogold incited the LN L

event with catacivamic sienmheance 1 Calom

fha Yohs ||'-|!'ll'-|'I| Lthe LDiuasiness Zii.‘-|i: L
provoking an epicddemic of carmage. In the
provinde parttsan villages eliminated one

another hideouwsiv, Whole families. includme

mtants, were buichered, Kornl war lords: s

AL ”"lri"'“'i"" EOVETRIMENLS lerrorisis
ke Tiro Fijo (sure Shot) became local folk
heraes to some, {olk horrors 1o mos
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g slumes and swelling Colombig’s urban lex fimger dipped In indel
population to more than 50 percent Count ble red ink prevents-a citizen
lé=s orphans, cilled hilelren violence,” PROIY WHINE morne LA Onde

sEAVEnEed town and countryEnde commuittiing

-

] 1

mihdless vpndilism, In less thin a decnde.

. . " | . 1 E residtnial eleclion  shoges
“"la violencin” brought death to more than ' : .
e || 1 i FiFr= §
. . i the [ac L) o
[CKLOCX) c1lizens :

supporier of Len. Lastav
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had o stable povernment md 1 troveled b his daughter, whis manaeed
day and by night without fear. From Bogots his campaips

atie gnd 1 ranged north to the Spanish Main DHetator of Colombiafrom
and west to the Pacihce shores. We Tollowed 33 to ] 957, the = AT L
the Andéan ranges northeast to Venezuela rojas  goined support by
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projects in the south. The offer was realized
with astonishing efficiency, like every plan of
dikvear-old Enrique Pefinlosa, then director
of INCoRA, the fnstituto Colombiane de la
Reforma Agravio. Enrigue and his deputy,
Carlos Villamil, picked us up at dovbrenk

We watched green mountainsides onroll
bencath the plane. Enrigue said, “That Kiku-
vil grass wins imported from Kenva It keeps
our soil from sluicing down into the Amuzon.”
He pointed owt a town “That’s ElI Paujil.
When iINcorA went in there seven vears ngo,
they threatened to lynch us. Now they fete
us The banguels are unbelievable.”

We landed ot Florencia on an Amazon
tributary and jeeped 70 miles to visit new
colonies. The highlund population was flow-
g inte lowlands 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 appenred.
Champagne corks popped. Evervone—even
l—made spontanecus speeches louding pio-
neer virtoes and sell-help.

Eargue carved a slice of meat from a
corn-stuffed whole roast pig. “INCORA titles
revert to the state Il farmers quit their land.”
he told us “That thwarts lnnd seizure by
terrorism, opce a cause of raral vielence in
overpopulated regions"

Un owe flew to the mugey Pacific coast,
where most of the people are black. Our pilot
poked through overcast =o sodden that sen
and sky and the coastal rain forest seemed to
merge. He ranged up and down a mangrove
maze and hnally found Guapl amid a net-
work of rivers and salt estuaries

Exploding Population Requires Land

We boated 20 miles upriver to visit INCORA-
sponsared homesteader Victortano Cuero and
family, who dwelt in a makeshift tent in a
tangle of mangrove roots. They had no house!
Victorinno's first efforts hod been to dig drain-
age ditches and plant coconuts and vucea to
amortize his INCORA loan. At night the family
slhept in the rain under sheets of pastel plostic,

“Such hardships may seem absurd,” said

National Geographic, August 1970

Ennque. “But we've got to salvage every
nere 1o stave ofl mass starvation—at least
until the birth rate jevels off Public health
meisures caused & gant population ineresise
hefore nericulture was geared (o nourish o
many people.”

Carlos added, “You may doubt it when vou
see %0 much empty land, but the population
exploston s our number-one national prob-
lem. Today we have 21,100,000 people—
abouwt as many as Canadn on 17 percent of
its aren. In 80 vesrs we'll have ns many s
the United States hus now. By 2070 there will
be 300 million Colombians—if the current
rate of increase isn't slowed down.”

In Tumaco T 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
Kooster—scene of Plzarro’s bold decision in
1527 to press on with the invasion of the Inca
empire; The island hid in the mist offshore.
Along the mangrove coast some =siuid the is-
land’s sole inhabitant was a <arcerpss,

Jovita Dweals Two Whaceks to Remember

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

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

“Now  vou'll never forget Jovita" She
suinted al my cameras. “5o vou've come 1o
tnke pietores. Good. There's not much time
left. T'm 84. I'm going to die next vear.”

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

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

Jovita rah into the surf until the Pacific
Ceean lapped at her skirts “Here Pizarre
landed!™ She strode ashore, brandishing her
machete (opposile), Te-enacting  her own

“Here Pizarro landed,” shouts Jovita de Mosquera brandishing o machete like o Span-
tard's sword. Sole inhabitant of the Isla del Gallo, she portrays the conguistador who
here In 1527 determined lo pursue his search for gold. Drawing & fine on the sand, Fran-
cisco Pizarro challenged his men to crosc it to the fubled riches of Peru. Within six vears
hees hamdl had crashed the mighty Inca empire, which reached north to southern Colombin
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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!”

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

She revealed two neatly folded flags that
explammed her awareness of igland history,
One Colombian, one Peruvian, the fags had
been hoisted over a small monument erected
to Pizarro during a bi-national visit of war-
ships in 1963, 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. 1T wondered who would guard the
flags if Jovita died at age 83, according to plan,

The tide had gone out. When I bent to
launch my canoe, Jovita belted me on the
rear again with the fiat of her machete.

“Remember mel” She waved.

President Logs Back-country Mileage

Soon after our return to Bogotd, | 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 their destiny.”

He was bound for Monteria, near the Cur-
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-
rate & cattlemen’s convention, then tour the
countryside by  helicopter. The president
averaged 25 trips a year to outlving districts,

“Perhaps my visits help muake people aware
of their citizenship and case the harshnesz of
their lives,” said President Lleras. He pointed
out the window. “Those new roads will bring
many into the mainstream. [ hope they lead
not only to prosperous markets but also to
¢quality under a just government.”

Back in Bogota, Sue and [ decided to make
a month-long swing along the eastern high-
wayvs 1o the mountains and scashore of the
Caribbean coast, over the western Andes
through Medellin to the coffee zone, then
back to the capital imap, page 241),

We began by following a progréssion of
market days deep into the Department of
Bovach. These soctal, commercinl, drinking
occasions fall on different dayvs of the week in
Tunja, Chiguingquiri, Paipa, and neighboring
mountain towns. We bargained for toy 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 on o
rieany, the Colombian poncho,

Bovaca's paved highways follow the cam-
pagn trail of Simon Bolivar, whose winning
streak began in 1819 at the Bridge of Bovaca,
near Tunju Side roads lead to towns which
are virtual museume of colonial Colombia
Major film producers use Leiva, for example,
for colonial sets just ns it is. Its hotel s 4 re-
moxieled 400-vear-old mill where breakfast
begins with cream-of-herbs soup served by
chapped -cheeked Indian maidens

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

Sue drove on alone 1535 miles 1o see the
annual Sea Festival at Santa Marta, Colom-
bia's oldest city. Romulo and T jeeped to o
foothill village, Atanquez, and hired a pair of
mules to lug our gear into the Sierra Nevada
de Santa Marta The range rises in isolation
from the Andean chain, bounded by scorched
plains and the Caribbean Sea. The only way
to reach the lakes and snows of this largest of
Colombia’s nationn] parks—half the size of
Delaware—is on foot or on mule.

The valley sizzled under the sun. Thirst
tormented us Luckily, & few rivulets crossed
the trail. Higher up, we showered under wa-
terfalls, The screech of wooden gears from an
unseen sugar-cane mill baunted our ascent
from the Guatapurl River to the crest of a
6, 700-foot ridge. Birdealls heckoned 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-
husco 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 253), and they
carried narcotics kits of coca leavesand ime.

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

*See "Fouador—Low and Lafiy Land Astode the
Equator,” by Loren Mclutire, NATIONAL GEOGRAPHIC,
Febritary 1968



since, Romule quenied, “What do vou do for
money when no climbers pass by heres”

Apolinar pointed his machete &t an ox be
ing loaded with maneoes and avocndos, “We
apll thpse fruits in Valledupar™

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

“Fifty pesos a thousand.'

Three for a pennv—ior gant
worth a fat sum in U5 muackets! T paid trib
ute egual to 3,000 avocndos

Through dense forests and cold ram, we
climbed to Meollacn, highest village of the
pigmy-size Kot Indians. The populace Ded
at our approach. Offers of medica
cime back. The tribal medicine man giave us
cheltér in return for our priomise 1o stay Lwas

dvoachies

aiel lured

[rom the tolem lodee.

\hove the timber
mieadows bordered by talus, our tricl ended at
i necklace of glacinl lnkes higher than the
MViatterhorn, While we made base camp, alti-
tuide mitisea and
leveled both of us

Hne, bevond spong

headie hes—

stk ness

Snowstorm Catches Climbers at Summit

Next day Romulo scialed a nameless pin
nacle 1o map our routle up Cristobal Colon
|Christopher Columbus), 18,947 feet high
Heartened bv granite Tar safer than the ash of
his native volcanoes, he declired we could
reach the summit in one day without making
a high camp—a risky tactie in the September
Fad s and. snows.

O September 10 we started up the talus

wm,, reaching ice by daybreak. A contdor
spiraled up for o look at us. Hour after hour
we roped up the southeast face of Colon
Twice we were blocked by neck-dech dnfts
that had to be cleared so we could chop foot
holds in onderiving we. We marked crevasses
with fluges and worned about avalanches

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

Wind erased our tracks. We [ollowed our
flngs down in utter darkness and 10 inches of
new snow. We stopped and hoddled under a
noncho to wait for the full moon lo show us
our wav. Within two hours, violent shivenng
gave wav to drowsiness. Romulo and 1 quick
ened to the danger of freezing to death and
raped on down with failing Aashlights

A midnight moon broke through, unveiling

In tune with a carelree dov, Lavura Olire
pon sunbathes on a schooner designed by
her father, a Bogota architect. he [l
aafls ‘aff Chartagena, resirt center of Colam.
hia's 660-mile coasthne on the Caribbean

Wil BAETE - AN BEDACHALIWT BF LORES WWTIRE G ® 4 8

Radianee of an ancient god, according to
the Incas. a rainbow ends near the church of
Cajlea tfollowing papes). Most Colombians
ate Roman  Cathobes, but =ome  Indians
climg to aborngimal belels
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Lo announce that Romulo and 1 had crowned
Christophier Columbus and The Queen.

My next tnip took me into the (uajira
desert of northernmost Colombia, beyvond
the Sierra Nevada. My rented jeep bucked
through tand and scrub. was saddened by
the rematns ol o horvest of great sea turtles at
Riohacha. This coastal town, plundered by
Drake and Hawkins, stll seemed smitten, |
heard Riohacha mothers discipline their ¢hil-
dren with a 400-year-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 T met turned away
when they saw my cameris

Sult Hurvesters Work by Moonlight

Caked with dust, 1 arriverd after dark m
Manaure, where the Banco de ln Repablica
until this vear munaged & vast expanse of
maritime salt pans. The night sparkled with
camphres, as if an army 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
guesthouse. "They harvest salt twice a vear.”

AL 4 a.m. Dr, Correa wakened me. Camp-
nres had died, but the moon glistened on zall
pans as far as | could see. Like fishermen on
ian ice floe, thousands of Guajiros were sprin:
kled upon two 100-acre cakes of salt where
they hnd scratched out claims in the cool of
the nighl. They harvested i ghosily silence
(pages 270-711 Women 1n unbelted calico
eowns broke the crust with iron-tipped shatts.
Tall barelegged men with pompons hobhing
about their hips shoveled, the crvstals into
piles and sacks. Now and then two men hoist-
erd & sack onto o woman's back [ hefted o
sack: About 130 pounds, I reckoned.

The east glowed amber with the dawn
Cnestjires began o shoulder their shovels and
head for their hammocks, Dr. Correa spoke.
“You are watching one of the hnal perform:-
ances. Except for these two pans, our ¢ntire
operation, from sea water to sodo plant in
Cartagena, s agtomated. Manual harvesting
15 six hundred times more costly, We must

find better wavs for Guajiros o earn money.”

I thought of another Guajiro, Captain San-
cher nf the Trans-Andean Pipeline. “Teach
them to fly helicopters,” I said.

Diriving to the northwestern tip of the
Gunjira. 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 hamlet, then nothing but occasional
heaps of ovstérshell Inland, a column of

women on donkevhack trudeed through veils
of dust, bearing water jurs, thelr voluminous
robes flapping: They vamished like o viston
of the Flyong Dudchman,

At Cabo de la Yelit, a promontory domi-
natee the land's end 1 climbed 1o the light-
house. Trades rippaesd the green Caribbean,
clutched ar my clothes, and whibed past my
ears. A fagless schooner rounded the cape,
vawing before a quartering sea As | watched,
it reversed course. A smuggler?

Tawny haze shrouded the shoee, The sun
burnee down on an emply sea, beight with a
sheen of dnreality. Cabo de In Vela, ke the
summit of Cristobal Colon, was an exposed
and vet secret place

Drake Pillaged Cartagena

Alter two weeks of extreme exertion on
wilderness trails, T was famished Visions of
Juacy steaks danced in my head. Santh Mart
lav 173 lonely miles down the Spanish Main
I made it in a day

With Sue ne pulde, | switeched to a bon vi-
vant rale, sampling cuizines of 15 beach hotels
and restagromnts. When [ hod reeained ten
pounds. we headed southwest

Cur next <top along the Emerald Coast
wiae Cartngena, Pearl of the Indies, one of the
birightest pemes in the Caribbean tourist crown
(pagtes 202-3) Cartagenn used Lo dread for-
eigners, French corsair Kobert Baal sacked the
town in 154544, just as the trepsure flect as-
sembled to sail forSpain. Martin Cote was next,
followed in 15386 by history’s most audacious
s¢q taider, Sir Francis Deake, who started Lo
burn the port, block by block, until ransom
wias paid, French Baron de Pointis led 9,000
buccaneers to loot Cartagena in 1697,

Spain amassed ramparts of coral and 29

Winter reigns in the Sterra Nevada de Santa Marta, just 22 miales from the sunny Car-
thbean. Roaming the length andd breacth of Colombia Tor this artcle, the author became

ine af the few men ever o climb 13,

171 -foot La Beina, the conspicuous peak on the sky-

line al center, and 18,947-fool Unstobal Colon, 1he country's highest peak, o its right

and nesrer the camers
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Morning rafflic on the 1sland
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We picked up the Pan Améncan Highway
again in the Andean Department of Antio-
guia. In western Colombia, town after ridge-
top town twists along a single main street,
with short croes streets delivering rain, wastes,
and the unwary into an abvss on either side.

Nearing Medellin, we pérsunded & cumpe-
sino o let us list the contents of his carrief,
badge of the Antiogqueno—an aceordion-
pleated bag slung from left shouldér o right
hip. The carriel contained cash, dice, plaving
curdes, love letter, lock of hair, tobaceo, flint-
and-wick lighter, candle, handkerchief,
straight razor, comb, string, patent medicine,
jaruar-tooth amulet, lucky beans. 5t Chris-
topher medal, picture of Jesus, booklet of
supplications, almanac, and a notebook of
jottings about debts, addresses, jokes, prov-
erbs, and good businesses to try.

Antioguenos Lead Noation's Progress

The Basgques who came to mine gold in the
north-central Andes of Antioquin encoun-
tered few aborigines. They made up for the
lack of an indigenous labor force by producing
enormous famikes and living to great age.
Their régional culture was strong on enter-
prige, and Antioquenos: have spearheaded
Colombia's modernization,

A city of 170,000 only 30 vears agn,
Medellin now has a population of more than
one million. Orrchids bloom colorfully in many
homes and gardens (page 261). Breezes fresh-
en the mile-high valley. The ¢limate control
stavs set on springtine.

From Medellin, Sue and 1 headed south
toward hilltop Manizales, coffee capital of
LColombia. With Dr, Herndn Uribe, director
of the Development and Diverafication Fund
of the Coffee Zone, we toured carefully
cultivated countryvside and prosperous towns
of the mountainous remon west of Bogola

“Coffee supports a third of all Colomhbians,
but none get rich," Dr. Urbe told us. “The
300,000 growers are smallholders [ pages 258-
9], Farms average eight acres, There are no
estates; the largest farm 15 600 acres.

*Coffee earns more than half our foreign
exchange. We must diversify to escape cata-
strophic price fludtuations. Thus we steer

National Geographic, August 1970

marginal prowers into collon, yvucc, cacao,
sugar cane, potatoes, bananas, or lvestock
World quotas restrict our share of the coffee
murket, so0 we grow better coffee amd get
hetter prices.”

“Why is Colombinn coffee better? I asked
A campesing al an experimental farm. “We
pick: only the ripe cherry,” he rephed. “We
never strip the bush™ His hingers darted
along the stems, pinehing clumps of red coflec
cherries into a basket at his waist, leaving
green clusters for as many as 30 subsequeént
pickings. “Besides, we raise legltimo café
de montang—authentic mountain  coffee.”

Dir. Uribe explained. “Geography gives us
a long lead over competitors. Our mountains
provide a choice ol climates, determined by
altitude, Many places are favored by the
regiuired 20 inches of annual rainfall, while
the slopes ensure proper runoff.”

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

Poople Flow Into Empty East

Eastern Colombin holds anlv 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
llancs (plains)." A seal In a bus costs 84 cents,
in a taxi $1.70, in a plane $3.
¢ They can settle within sizht of the Andes
on farms, on ranches, or in pew towns with
mimes (in translation) like Peanuls  and
The Hope, Vortex and Whirlpoal, The Tiger,
The Crocodile, and The Future, Most towns
have doubled in population in the past
four years
® |{ they want to go it alone, migrants may
canoe southeastward down Amarzon tribu-
taries, portaging frequent rapids. They
may tie up in Whiskey, El Refugio, or Abi-
sinige or hack a clearing in the jungle 20 miles
from their nearest neighbor. Few care to face
the blological hazards—not beasts, but insects:

“1t makes me teel ike a man,” saad this young cowherd in porthern Colombia, re-
ferring to his razor-sharp macheté Thus he exhibits the mackismo, or aggressive man-
liness, encouraged by Latn Amencan coltures. Such campesinos: are handicapped

by lack of land, by backward farming methods, and by distance from markets
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musditiitoes, ants, and manta Slanca, the
dreaded “white vell,” minute sticky bups in
cdense swarms that are awful when inadvert-
ently inhaled

® Migrants oy join the homestenders -
grating to the northeastern grasslands of the
upper Crmoce drainage basin. There, today
A8 tn eodonial bmes, the chief pursuit = cattle
Toward Venezueln, herds thin out

and humans are scarce. Just o few cowbovs
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and Indians ride the plains (pages 234-5)
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minutes away by air. When we buzied the
Catholic mission school, Indian children
streamed out like startled ants, We landed
The voungsters lned up at the wirstrip and
shook hands firmly instepd of ofering limp
fingertips or turning oway without touching
as their jungle-dwelling fathers would have
done. Most of the 160 childeen from seven
tribes had even given up painting their faces
toy ward off evil, measles, hunger, fatigue, heat,
and sunburn. Antiogqueno priesis and nuns
provided other means of survival

Chief s Son Speculates on Spoce

In Sunday uniforms, the voungsters staged
a dugout regatta on the Paca River in our
hanor, girls racing bovs down the rapids
All the canoes foundered.; nobody wan. Hap-
piness waus swimmng in full uniform.

That night linguist missionarnes Betty
Welch and Birdie West served us banana pie
with candles and sang, “"Happy wedding
anniversary to vouw,” while Indians stood in
a circle moving their lips. Betty und 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 chief’s son pointed to Venus, almost
hunz on the horns of the moon. “After the
moon, da vou think we will ever land on
Vienus?" he askedd In Spanish

Astonizshed at the “we” as much as the
enlightened  speculation, 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 g Rio Negro tributary near Brazil an
Indian told George DeVoucalla and me that
he was bullding a big dogout canoe “A
good  picture,” sogpested Oreorge. “Let's
shoot it and get out before run grounds our
plane. Francisco, where's vour canoer”

“Upriver " Francisco shoved off in a tiny
dugoul. George and | paddled hotly behind,
envelopeéd in a c¢loud of butterflies. The
brown river poured over sand bars like tea
over sugar. After 20 minutes we yelled, “How
much farthers"

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

“About here™ No, Only halfway, To Fran-
cizco, & “wvuelta” was an S«curve. We could
hear the min approaching,

172

Finally Francisco beached his dugout amd
led ws to & newly felled tree. "My canoe”™

“This 15 a canoe? It still has branches!
When did vou start to build (t?"

*“Yesterdav.”

The rain roared down.

Sue and I wanted to-go next to Leticix
Colombia's port on the Amazon River, only
325 miles due south, Direct flight was impos-
sible for lack of gasoline Overland travel
was unthinkable. Kiver travel would require
almost 2,000 miles of hoating down the Rio
Negro to Mononus, Branl, and back up the
Amnzon. So, like sensible Colombians, we
doubled hack to Bogotd and Hew Avianca
to Leticia—a mere 1,100 miles

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

Loo Harbors “Invisible” Wildlife

We were mel by my old friend Mike
T=alickiz, animal collector, zoo-keeper, safari
guide, river-fleet operator, hotel manager,
airline promoter, steamship agent, philan-
thropist, town mediator, social worker, aned
ance T, S consular agent. Mike tnstalled us in
n hotel roam full 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 wiash her haby, bought a batch of
hlowguns from 8 Brarilian canoeist, and
checked on patients at the hospital,

"My father used to dive for sponpges, like
most of the Flonda Greeks,” Mike told Sue as
we wilked through the wards. “I've collected
ammals ever since | was & kid in Tarpon
Springs. | worked south from the Everglades,
and 17 yvears npo 1 hit Leticia. But it was
nowhere till I got air travel going.”

| agreed. Leticia is ten tmes bigger and
livelier than it was two decades apo when |
hrst went there 1t's still the best place to find
wild animals in the entire Amazon Basin,

Compared to African wildlife, the Amazon's
is relativelv invisible. Early explorers perizshed
for lack of game. Butr at Mike's home and zoo
| saw maore animals in five minutes than ['ve
ever seen in the bush Several hundred native
trappers bring him anacondas, pumas, rare
birds, porpoises, manalees, monkeys, marmao-
sets, and other animals. Most of the primates
are sold for medical research.

One might on Mike's island in mid-Amazon,
which he stocks with monkevs and banana
trees, 4 squirrel monkey rode out of the jungle
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over, bul wants to play with cats mnd dogs
she smiles at plump ladies and [nughs ot hip
el She pesks over my shoulder os [ tvpe
'-|_|_' brealh tekles my ea |'=| FEAN shinws
wionder, hewllclerment, 104 Ut rn st
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[ am that biologist and mv life witl
woxontown Pond soes back miore than

two decades. to the vear when [ 1ioined the
FACuiTy | 2L Andrew s School near Nid
lletown, Delaware (maps, pages J84-5
Lhe school Dorders most of the pot
fwo-mile-lone streteh of water with mu
wooded coves and a remuprkable concen
tration of hiving creature

Un still summer mornings; 1 often walk
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leirie o vhen | ventured once aran into thi: IMpEx com
miunity of Noxontown Pond Face mask, snorkel. swim fin
nd underwater camera adl m place, | slowly submerged beneath
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refiiad ranes ol Dlgdaorwort, with bulbous deathtraps
waltting small orpanismes, rose from the pond s hottom |Ii_'='.- i
Mimute plankton nimals, (Huminated | unlight from anl
lanced i L i hike dust motes in the m

HThS lodds of minnows omersy fromm behiimd a lorest of
(ENFREat s 1 et T iomentari CUTINE MYy vision
Hundreds swarmed within three feet of my mask, rem Lt
it il least movemen

A piant water bue, more than three inchi g, FOEe amane U

P Fidaihrs 1l { | i 4 i -.I siew ol | - | l.in 1
PARERALAL’ and sculled o the suriice. where il exchn il LAY SRR
£ E | - - " - i il

Ld sl LrE s R I ET 4L Thiee s 1D WOeT 11 Wl COYERS

When the cool water hecame uncomfortable. 1 waded ashare

As [ walked ile the pond, peelinge wel ledavies and weeds fron
Yy e and <houlders, | was metl by mvy son Steve, who haed comi
bt ¢nll me to break fost Fhe Creature from the Black Lasoon!”
e laughed, as he helped untangle weeds from myv hait

sieve (page 274 il [is older brother Bill dhsoovered th
xcitement ol pond-e) I on tnps we ha en all throuzh

Hill thought for a moment before renlvino

la 1y g ki 1 i
L ot of things e <ziel Teradls 1K imate, the pond LiFY
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the kind of bottom it has, the streams thal
enter or leave it, the plants and animals that
live n it.”

The ponds that Bill and the rest of us
know best range over a 600-mile stretch of
the Northeast, from Marvland to 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 1n't Noxontown a lnke?
What is & pond anyway?"

There are no set rules: Most imnologists
agree that a pond is o small, completely
enclosed body of water, shallow enough 1o
encourage aguatic vegetation.  Lakes are
usually larger, deeper, and older,

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

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

Often the children and 1T walk to the pond
and pause on its bank, where our gaze spans
almost its entire Jength, Onee Julie spotted a
bent stick half in and hall out of the witer.
Momentary excitement erupted when the
stick turned into a banded water snake that
swam gracefully out of reach into the lilv 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 seasons and vears . .

Un a day in early fall, a handfel of my
stuclents are following the intricate territorial
fight= of dragonflics

Now, it i« midwinter. The roology class
and 1 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 lily-choked cove aboard our collecting
barge. Son Bohby shouts excitedly, and some-
what inaccurately, “Look! A bald-headed
eagle, a bald-headed eagle!” And there, stire
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enough, o bald eagle hovers directly above
us, diving repeatedly only 50 vards away
until it snatches afish trapped in the shallows

Towird the end of school, two students
and [ listen one night 1o 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 scream, abruptly
terminated, miark the end of a frog life and a
meal for a snapping turtle or pickerel. .

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

Not long seo Howard Schmolze, a faculty
colleague at St Andrew’'s, invited me 1o look
il a pond he had dug a few months earlier
He seemed puzzled that his pond could sup-
port 0 much activity so soon.

“How did these water plants get hers?" he
asked, “and where did all the diving bugs
come from*

Hiz miniature shoreline already was crowd-
cid with spike rush, and the water teemed
with back swimimers, water boatmen, diving
beetles, water striders, and other insects

A new pond, 1 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
flosding, aguatic insects may arrive on the
wing, drawn by light reflections. Bacterin,
ilgae, and protozoans break out of resting
spares and cvsts to become active once more

If the pond is stream-fed, fish soon take
up guarters there. Ducks mnd other water
hirds transport on their feet additional cvsts,
spores. seeds, and exus. Soon the pond, voung
ns it is, supports & teeming population that
grows richer with time (painting, pages 290-
921 Unly six months after the Schmolzée pond
was filled with water, it had hecome n thriv-
g agualic community.

Noxontown Pond is much older; of course.
Originally a marsh, dammed in 1736 to serve
the gristmill of Thomas Noxon, the pond still
ts walched over today by his descendant,
Mrs. Wilham ¥. Ellison, who lives near the
old mill, The pond is now at the height of its
productivity, as measured by the plants and
animals it supports, Someday, if nuture 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 underwnter plant and animal
praplation will ewindle then vanish, And where
Noxontown Pond now stands, o stream will cul

through the center of a small, fertile valles
fringed with invading trees

A pond's hstory can be read mm oits hottom
deposits: There the events |

iat have gone hefore
lie recorded 1in the sequence of organic conlrbu-
tions made during dilferent seasons. When stu
rlents look closely into the three-foot-long cores

brought up from the bottom of Noxontown Fond,

wv fnd, ondly six inches down, evidence of
Thomas MNoxon's world

Lower lavers
parlier centures, for the sichiments reveal whal
the passing vears were

tell of
Hon grew. o

ke, even what vegeta
n netghboring felds The history is
all there for an expert to read

NE DAY, standing high on a point above
ik

thie witer, the children and I pad heed
II| i

e pond’s past but o its present.
We looked over o sun-swepl cove and [ook note
of the distinct zones of hife elong the shore
We recopmized our lavorite rog-catching
;._'_r-|1|1|r|- among the shallow-water emerzent
plants, =uch is cattails and reed grass. Farther

cal, 0 the zone of foating-leaved plants, tiny
animals, we knew, were clinging (o the under-
icles-and stalks of vy padds
of watermmel

e WoOr

[he undersuriaces
fd's smallest seed plant—
and duckweed provide attachment points for a
whole community of hivinge things

Whenever we come oul here, our voungest
children, Allson and Bobbv, 1ke 10 hang over
the edee of a wharf that projects into the cove

hey sgquint thesr eves
rippling water

and study the satltiy -
Fhe molecules of water at the .
surface create an elastic film =0 tough that g RmERsaitif ARl | Mew Forka
aquatic insects gnd spiders ¢an skate across - Mlluntowe o
They mav dimple it with their weight, | < 1
1 HH. ¥} i |_11-|_: It with |-ILl|-_'l."|-I.J_|"I . Dt R I RA -
they seldom break through (page 276) _ o Hlarrhibises gl
[i the chaldren reach out to touch a nearbs : ’ = |
whirligie beetle or o ishing -||I:[1'| : {I:Iq'. Byver. the ) “f-.u. e ol
creature may pencirate the surface film ancd dive BEW JERLEY
Lo salety, carrving air with it (page 294) = *Wilmingtan
Even smaller anmimnls live on the under - <
Fr i o4 !-.J- ] I: 1 L] .- |
syrince of the him, where they hang down ol Lmmiae PRI TS Atlartic City
: : = SN Rxonlown -
creep across i from beneath. Some are the B b= sllajibrre (@0 £F. oo
| . S . o
familiar snaile and hydras. A few of the smallest i i i
. : { Annapals 4 . =7
crustaceans, such as water fleas, may swim so = - 4y T
. = ; = LT i, DUE - =
close 1o the film that suddenly they find them-
selves caught nit. There on the guietl surface of - HELANATS ; S
33 = { tirerfde Lsorenr
the pond the upper parts of their curved, shelled E =+ :
el . R = .
I-r-_-l.|=-= glisten in the sun | ) iy b o liabisry
The surface tension = so great that the little -
-
crustaceans can be caught there in a deathtrap ¥
However, if they are in the process of motling
= Thh

=
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Free-loading leeches
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Fhede Mopdsuekers fing By suction cups (on

) viliilirs g parasites, leeches feed an Dt
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nall gray leechey allack them
Cotedal fim of o pampkiniecd sunhsh (righe)
ey a couple of leeches along For the ride

shown af top of pictiire above |

Sarex, omnly abour hall a dogen orech themselves

il

LM some forty leech species in the Unifed

iriairicieis . Many an parasciic on fush, friops

vl turtles, and some feast on srails

o

they may escape by slipping ot of thedr
-.I-.I.'ll.'t_:| L OVETTIINES 1.'.'."|'|'|" ..'.J'IITII:'H' LD |il'||'
surface, and dropping back into the waters
world below. Their new outer skeletons
quickly harden

Through the next lower zone of life
—the mnass the pond’s water—swim
leeches, miles, fishes, turtles, frogs, newts,
chving ducks, insects, muskrats, and, on
rire gccasions, an olter, In the most diense
v inhahited zone, hidden from our eves is
we stand on the shore, the fmemented
argamc matter and mud of the botlom
provide o home {or scavengers—craviish,

wiorms, insect larvae, and snails. and manv
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Snorkeling scorpion




Teeming Life of a Pond

to 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
ejecting spurts of water from an abdominal
cavilty—a form of true jet propulsion

All the manufactured devices we use inoar
studive—munsks. snorkels, and swim fins—
have natural equivalents in the pond world.
Humans need a faceplate to see well dnder-
water, but whirlimig beetles have eves with
two hemispheres—one focused for vision in
water, the other for vision in wir (page 294).

5 FOR SPEEDY SWIMMING, many
waler animals enjoy o naturdl form of

flipper or paddle. Some crustaceans,
such ps water fleas, swiun with elongated,
branched antennae or by rapidly moving legs.
Water boatmen and back swimmers, two in-
se0l spocies 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 surface
area on the power stroke, then fold and affer
little water resistance when the leg is brought
forward.

A snorkel, too, 15 o device common Lo many
of the pond's air breathers. With elongated
nostrils, for example, snapping turtles aml
musk turtles 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 rise to the
surface, the hairs quickly penetrate the film
and anchor the animils in place. At the same
time, the hairs prevent water from entering
the insects’ breathing tubes (page 293),

Similar hairs cover large fiching spiders,
which also enjoy still another invaluable
piece of equipment—an air tank. When one
of these spiders submerges, air trapped in its
dense hair forms a silvery bubble that con-
tnins enough oxveen for an hour underwater:

In some cases the bubble of air that accom:
panies a submerging animal—like the whirli-
iz beetle (page 294)—provides more than a
reservoir it can draw upon. The bubble's
sturface acts as a gll membrane that allows
oxyvgen to 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 remauin subimerged
for a5 long as severnl hours. Nitrogen, which
makes up most of the bubble's size, slowly
escapes into the water and the sac collapses.
At this paint, the insect must rise again lo the
surface to captore a new air supply.

When we tnke our family to the pond,
Cuatherine brings plenty of [ood. Sometimes
we suspect that our children get hungry sim-
ply watching the constant—and often izarre
—feeding activities of our pond’s inhabitants,
All of us have watched with fascimation, for
example, as o 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 ol 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 1ts new home before it greeted an unex-
pected guest—a visiting Chinese bishop who
it not know that the bathroom was occu-
pied. After a =shocked silence, the bishop
emerged quickly, lapsing momentarly into
his notive tongue. Explanations were difficalt

The next morning, at Catherine's prompt-
ing, I went to get the turtle and transler it to
more suitable guarters. | walked in and found
my two-vear-ald son leaning over the tub,
tenderly stroking the reptile’s armored back,
and crooning, “Nice turtle, nice turtle.

Unlike snapping turtles, some larpe diving
beetles make good pets: 1 recall when Steve
ran into the house, crving, "1 found a mon-
ster, Dad!"™ His cupped 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™
{or a vear, feeding it bits of meat and an oo-
casionpl earthworm until it died from an
undetermmed cause

Numerous large oval water beetles became
special pets of our doughter Alison when she
was younger, One day she and | chanced upon
i hig rec-bellied turtle on the bank, preparing
to lay eggs. The turtle’s foot-long back stiil
glistened with moisture, Seeingus, she quickly

*Sec “Natire's Tank, the Turile,” by Dorls M. Coch-
rart, NATTONAL GEDGRATHIC, My 1952



pulled in her hend wnd legs so that only the
convex shell was evident

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

On another dayv, as the sun began to warm
us, our barge drifted far up the pond and into
a small cove | watched as Bill, deftly swing-
ing a dip net, captured s voung bluegill, The
ather children gathered around and admired
his caich. Bobby studied the fish closely and
curtously, then asked me, “What are all thosze
little black dots on the fins?"

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

Large fresh-water clams release many mi-
nute embryonic young. Each of them bears
stout teeth along the edges af its shell and a
long filament that floats upward in the water.
Whenever something moves nearby, the dis-
turbance sence these tiny clams swirling
Their toothed shells snap 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-
ample, brood their defenseless voung beneath
their bodies, This protects the progeny against
would-be predators At times, however, other
leeches may mancuver themselves under the
female’s body and attack the young anyway
(page 1688)

We moored the barge to the trunk of an
overhanging beech, and the children scat-
tereedd in search of trepsures. The bOrst Lo re-
turn, Alison, offered a prize find—iadpoles
she had discovered skittering in the shallows
among arrowheuad stalks (pages 282-3). 1 ad-
mired her new petz and told her that, as

1GHT TIME
offers a4 whale new set of experiences.

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

When the other children returned, we sat
on the barge and quictly watched and lis-
tened, A great blue heron alighted on an
overhanging branch only 30 feet awav, A
resplendent wood duck and its maute paddled
out of the thickets of wuter willow, feeding
among Lthe mats of duckweed and watermeal
covering the surface. Sdartled by our pres-
ence, 4 large pickerel made a sudden rush
through the surrounding pond libes;, cousing
them to bend and sway.

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

“Watch this,” Bobby called. Aware that
waler striders are attracted to any light-
colored debris on the water, he tossed out
bits of bread. As quickly as a morsel touched
the surface, a strider would dart over and
giasp il with mimble {ront legs

on Noxontown  Pond

It was evening when we next hoarded

the barge and put out from shore, soon to he-

come enveloped in another frensy of activity
and new dimensions of beauty.

We moved only a short distance, then sat
silently listening to the msistent 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 licht was re-
flected in pinpoints of green brilliance, reveal-
ing the ecight blaring eves of a great fishing
spider resting on a lilyv pad

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

All body, no head

Chm‘u of nature, the red water mite Hydrachni comes with g eves
set in a melon-shaped body and four paies of hair-fringed legs
that propel it helter-shelter through the water. Here, a specimen

resty on o sprig of stoneworl. Related to the spider, mitey

dare year-ronnd life (5 the pond, eveén in fce~covered winter.
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LEARN ASTRONOMY AT HOME!

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

#r VISUAL ASTRONOMY FOR BEGINNTRS
ir TELESCOPIC ASTRONCIMY
FOR ADVANCED STUDENTS

This axciling twenly-eight [esson program s desigrad
o infreduce and teach by pemonalized methads, e
concopts and lochnigques ol aatronomy 1o the modarn
sy waiche
sand today for our Frede school brochure

Coast Namgation School

SOHDOL OF ASTRONOMY . [Faat, 694
418 E Canon Perdido. Sanle Barkara. Calil. 83301

= Accrediied by the National Mome Study Louncil —

why accept an
imitation of fall
in Colorado?

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

State of Celorado, Divisiem of Commerce & De-
valopmant, 501 State Capital Building, Denver,
Colorado BQ203. Pinase send FREE your hig bl-page
color imitation ef Colersda. [T ot completely satinfind,
| understand | may keep it and enjoy the real thing this
fall. Also s=nd siatewide avents lisf, highway map
{older, kotal, motal, dade ranch and resort inlatthation,
with proces.
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The mysterious stone heads of LaVenta. How
did they get there? TheOlmecs moved these

lic heads through swamp and jungle without benefitof MDD
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from IS jus! one of the mysteries of this oldest known
culture in Mexico. There are others. Come explore the
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And you can quole us aon thal nology went into this engine than into any
Actually, the reason we say more of ther proauction engine in our hislory

less" 15 thalt wa're still testing the Vega 230K, Basically, it's a 140-cubic-inch 90

and can't be sure of the linal mileage higures harsepower overhead-cam four-cylhinde!

ut we can lell you thal it's guing sngine. The block s die-cast alymmum —a

pratty dam good so far high-stlicon aliminum thal allows the pistons

k1l EIFI,ﬂﬂl'gUIﬂ-E {0 Tun up and down withouat the iron slesve:

ek e i e e that were needed up untl now
bmon _.-.._|.|_|_|:.|;| I b A2 milas per gal I 1 foal 11“‘ Im‘h’ E"g:“w 'H"ﬂfﬁﬂ-l.l'ld

Then again, some have gotten 22, Butl that's all technical. What {1l means

It depend=s & lol on the test L umply, s a nice ligl |'4'-'-'!-'I‘I’ enging thal i
conditions. And, ol course, on how opih amazingly powerlul and responsive in addi-
you drive. o matter how you look al : e tion to being highly economical

L]}

it, though, Vega's gas mileage will he et Also il revs slowly al cruising speeds, which
in the same neighborhood as the best 1| ] meoeane thil il's guiel. Besides, with

ol the current © r-.q.- ol economy cars
and thal s a very :'|:':" netyhborhood
it 5 par I_ cularly nice when you con-
sider thal unlike some liftle cars, ours will
step right oul when you step on the gas
Which iz reassuring when you want fo
cliimb a stesp hill or menge onle 4 [reaway
This happy combination of econ-
sy and performance is due mainly 1o a
breakihrough in engine design
140 CID-OHC 4 & other mystenes.
In all modesty, we can truih-
fully say that more ressarch, maore
gnginesering know-how, and more tech

the part=s moving slower, they
jon’'t wear out as fast, The
engine has open-design com-
bustion chambars, to help the
fual burn more completaly
And that in turm reduces
poliutanis in the exhansl
The averheard cam means ane
or moving parte in
o valve train. Fewer paris
less trouble
Ihe engine isn't the only
thing that makes Vega greal. But
that's another story




[ Firestone Supreme
W\ /4 Radial Wide Oval Tires:

‘-l-* _-I
=

_’,/ They should last as long

=/ as you OWn your new car.

I| .:':'r-. -‘-- 1
", s K

Y ¢ B ,u, And thats only part

Muoreand more car buvers are asking for
Firestone Supreme Radial rires on their new cars.
Yon'll probably never need to buy another set of
Ures 45 Jnn_;; as yiou b [ e car.

Sapreme Radiol nres are '-'“2-'-”""""”"_':[ Lo give
you up to 120 more mileage than urdu]._ar_'r
h'iii""-['ll:i nres—one ol the MLANY redasols Wy
Supreme Rodial tires make 5o much sense,

Security is annther factor, Supreme Hadml
rires have two double belts under the tread lor
incredible impact resistance, And the radial
canstructon creates superior handling, wtractinn,
corniering and stopping. I comiarting to know
that Firestune also adds a puncture sealant inner-
liner 1o the Supreme Radial tire to help prevent
air loss even if vou pick up a nail.

If vou're considering a new ¢ar or plan an
keeping vour present one for 3 few more years

of their story.

there's no better investment in tires than a2 set

of Firestone Supreme Radial Wide Owal tires.
Ask your Firestone Dealer or Store abow

ithe _-|:||;_-|_":|.jt Slpreme Radial tire guaranice and

personal registration—inclndmg free tire rotation

and wheel balincing every 5,000 mules.

wibEd FOWAL -

FREE! Firestone's Consumer Tire Guide.
Gt 1t at Firestone Dealers and Sores or write:
Firestone, Akron, Ohio 44317

irestone

The Mileage Specialist




How would you like 16 vacation in a ghost
town, on 8 ranch, a larm, or an indian reses-
vation? To put on scuba gear for the lirst time
and discover an underwater paradise? To
explaore 8 winlet wonderand in & Snowmo-
Bile? To housebbat on the MISESESIDEI, Or
hurtle down wild-river ragids in a raf1? Well,
you Il do gl this—and much, much moara—in
VACATIONLAND W5 A And. while discovear-

ing yoursell, you'll discover your country —its
greal centers of indusiry, science, and gov-
ermment, its festivals and fairs, its cosmo
politan cities. Never bafore has National
(zeographic published & book as personally
rewarding as this one...a book you and
your family will use together for many years
10 come, Usa the form below (o ordear your
first-edition Copy today

e bt vk
~on approval

m‘-‘l‘?ﬂm USA
at $5.95 sach plus

stage and handling

Bill me at time

~of shipmant.

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




Guaranteed loss-proof,
theﬁ:-proof 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 vou travel. Money-
back 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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nt to getbackon
a.the young side?

" It takes sensible exercise
" and a balanced diet.

. Start with the

" high potency cereal,
Kellogg’s 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 h.iEh Wteﬂf}'!
Get back on the young side,
‘ starting with P 10,

e Company 4 LB ey B e




