1—_—- T

———r T

_— — o — - — —\_—--

.___"_'.._I:_;-__::_.__-_-.___ -‘...||I'I

AT =

TR AN

PATAGUHIH

ARGENTINA PROTECTS ITS WILDLIFE THEHSHHE 290
WHERE TWO WORLDS MEET 298

INDIANA'S SELF-RELIANT UPLANDERS 341
CANTERBURY CATHEDRAL 364

SOLAR ENERGY, THE ULTIMATE POWERHOUSE 381
FROST, NATURE'S ICING 398

SICILY, WHERE ALLTHE SONGS ARE SAD 307

icial JoukNaAalL oF THE NATIONAL GEOGRAPHIH

S il

WCTETY

——'*H-.
T 3

). F —
o T
VOL, 13%, &0, 3 %—;ﬁ‘ﬁ ;“’I#—jf "-1=.I-H i 1976
i l_ H .I.|

1l
I
.-




N THIS THE NATION'S 200th WINTER,
with costly fuel combusting in furnaces and
engines at an alarming pace, it may seem odd
to suggest that the United States is not confronted
with an energy shortage. Yet, viewed in longer
perspective, It is true. The shortage i= one of time.

Since our political revolution of 1776, we have
undergone two transformations in the field of
energy: from wood o coal, and from coal to oil
and gas. Dr. Robert C. Seamans; Jr., Administra-
tor of the Energy Research and Development
Administration (ERDA), points out that each tran-
sithon took aboul 60 vears,

Now, with the end of the petroleum era in sight,
we face another energy revolution. This time we
can contemplate fuel supplies as [imitless as the
sun and the sea Inexhaustible solar energy, for
example, waits to be converted into power; author
John L. Wilhe¢lm explores the prospects on page
381 of this issue. The breeder reactor defies lav-
man's lomic by promising to produce more fuel
than it consumes. And in Ume nuclear fusion may
utilize isotopes freely available in seawater.

Such processes promise ample energy. What
we do mat have is 60 yvears to make them work.

It is the task of ERDA to buy time, while wean-
ing us from dangerous dependence on petroleuam.

Recently Dr, Seamans—a member of the Na-
tional Geographic Society's Board of Trustees—
reviewed ERDA's priorties for me. He stressed
conservation of energy in its end use: in automo-
hiles, homes, amnd mdustries, Alsa, more efficient
production of energy, including its extraction
from waste heat and waste materials. Grachually
our energy-supply patterns will alter. .

* From now until 1985 renewed emphasis on
coal (especially conversion to gas and liguid
fuels); expansion of safer, more efficient nuclear
power; search for new oll and gas sources.

* From 19835 1o 2000: accelerated development of
synthetic fuels from coal and shale. More use of
peothermal energy and solar heating and cooling.

& Revond 2000 vigorous pursuit of “inexhaust-
ble” energy sources such as the breeder reactor,
fusion, nnd solar electricity.

No doubt our ingenuity can devise means of
holding down energy consumption and tapping
new sources. But can it do so before petroleum be-
comes too precious to burn? That depends on how
wisely we use our scarcest commodity: time

More power to ERDA—and to us.
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Argentina
Protects
Its Wild hife

Treasures

By WILLIAM G. CONWAY

LEESERAL DRI MW TOERE FOADLEC ] ECIiET Y

Photographs by DES and JEN BARTLETT
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In an ecological wonderlund &
gambaol of guanacos—cousins (o
camels—Inpe along Arpenting's
Patagonian shore. Here, where
parched desert confronts life-
teemning ocean, ive armadillos and
sea fions, dolphins and penguins,
sand<dwelling rodents and
shore-hugging whales. Invaded in
the 15800' by fur-and-oil

hunters who all bl annihilated
soitil speercies, the solated

constal strand lately has pichly
repopulated itsefl Now, its
animal treasures rediscovered,
Patngonia i= striving o preserve
them for future generntions,




OSE TO THE GROUND, snuffling
along among the penguins, the nor-
mally wary armadillo seemed danger-
ously oblivious of its shadower—me

Evidently | was perceived only as ong more
among 4 colony of nearly a million Magel-
lanic penguins

Far all its seeming unawareness, an animal
of a kind that has survived almost unchanged
in Patpeonia for nearly forty-five million
vears merits a biologst's sincerest respect
Yet today that respect is tempered with con
cern, for man i again an increasing and
potentially dangerous presence among Pat-
aronin's unique, sometimes bizarre, and now
abundant wildlife.

Az it happened, the armadiilo ambled
safely away among the penguins with a free
dom ensured, in part, by the remoteness of
Argentina’s far southern region.

Once nearly destroved by overhunting, this
vast natural refuge was slowly restored by &
combination of changng markets and 150la-
tHon, Today Patagonin’s wild breasures are
newly accessible, fascinating but little studied
—and hizhly vulnerable o disturbance and
exploitation. In many ways the coastal cres-
tures have been rediscovered, and this ome
there is some reason to hope that they may
better survive man's renewed interest

More than once a polite listener to my tales
of Patagonia’s wild animals has interrupted
to inquire, “But—just exactly where &5 Pata-
gonia?” The well-publicized visits of Magel-
lan, Drake, and Darwin notwithstanding,
I'ﬂtelgcrniu 1= nol a housshold word. Besudes,
its arbjtrary boundaries have varied both
with the vears and with geographers. Today
most people speaking of Patagonia refer to
that great arid pampa in Argentina that

79}




HAVE TUXES, WILL TRAVEL. Their seagning ll';r.l-#-r}n '
ahead of hem, _.-Hagﬂhmji- e T s gnihnr_ ona
Patagontan share in multitides unknoiwn herp for
mare than a century. Onee sMaughtered for food and
ail. H‘w_' hirds are now \nlrnn:rt‘l':-':dI by provipeial law.






stretches from the Rio Negro in the narth to
Tierra del Fuego in the south, and from the
Andes to the Atlantic Ocean (map, page 297),

From the standpoint of wildlife, the coast
of Chubut Province is Patagonia's heartland.
Except for the Andean region of its far west,
Chubut is mainly a desert. Until very recently
it has been largely uninhabited. It appears
overwhelmingly bleak—wind, skv. dust, and
monotonous miles of broken plateaus thinly
covered with hostile thorny shrubs. Life
clings to a vellow flakv soil that is dominated
by round, timeworn pebbles.

Food-rich Current Sweeps Barren Shore

At the coast Chubut meets a sea of huge
tides with sterile vellowish cliffs, wind-eroded
red rocks, or wide, steep shingle beaches. The
province's frontier with the South Atlantic is
one of the world's mast starkly forbidding
coasthines. Here the desert's bizarre, depaup-
ernte animal community mingles with great
colonies of marine birds and mammals at-
tracted by the rich food supply of the cold
Falkland Current as it brushes the shore on
its way north from Antarctica

Among the land creatures that dwell where
the desert meets the sea, it is s if all extrav-
agance had been muted by the energy re-
quired to survive the extremes of climate.
Ancient, conservative life forms are the rule,
clothed in the brown, grav, and tan colors
familiar to all who study desert fauna. Coast-
al seals; whales, and seabirds add little but
black and white.

It is the strangeness of these creatures,
and their large numbers, and, especially, the
fact that they exist in this harsh environ-
ment at all, that give Patagonia’s wildlife
unique interest The vast penguin rookeries,
groups of somnolent elephant seals and nolsy
“lobos,” or sea lions; on the shingle beach, the
slowly swimming whales—all convey a feel-
ing of timelessness, primeval and undisturbed.
One of the penguin rookeries ranks among
the world's largest. The region’s southern
elephant seal breeding ground is the only
continental colony of its kind on earth. And
Patagonia's southern right whales are the
remnant of an endangered species in its
largest known nursery (see article beginning
on page 322),

In five visits 1o this harsh and beautiful
coast, I have vet to cee the Atlantic horizon

2

smudged by a passing steamer. There can be
few places left where man's hand is so little
in evidence, his existence séemingly of so Jii-
tle comseguence.

The bleak shoreline with it dangerous
weather has provided a mainland refuge for
animals that elsewhere live only on islands:
But the history of the coastal creatures has
been complex and violent.

Early Patagonian Indians ate siant ground
sloths, prehistoric horses, and glvptodonts—
large extinct relatives of the armadillo. All
thre¢ had vanished long before the first
European, Ferdinand Magellan, arrived in
Patagonia in 1520. Later tribes of Indians
must regularly have killed as many nesting
penguins and cormorants, along with seals
and sea lions, as they wished. Beginning in
the 1800's and continuing into the 1950,
Europeans took up the hunt—rselentlessly,

Since Patagonia was devoid of roads and
inhabited by hostile Tehuelche Indians
European sealers approached from the sea
They systematically exterminated many
of the sea lion and elephant seal rookeries
Even the penguins were killed and boiled
down for their oil, while the southern right
whale was so reduced in the waters nearbv
that it verged on extinction. Finally, with
the most accessible anmimals eliminated, the
slaughter let up. Renewed isolation began its
slow, restorative work.

Penguins Retum to Site of Slanghter

Along the Pataponian coast today there
may actually be more bird colonies than there
were a century ago. When British ornithol-
ogst Henry Durnford wrote of his visit to
Chubut's Punta Tombo in 1878, he made no
mention of Magellanic penguins, although
subsequent excavations suggest that they
harl been there earlier. Now nearly a million
Magellanic penguins raise their chicks here
(preceding pages),

Almost every form of life that Magellan
might have seen during his visit in 1520—ex-
cept for the Indian—is still extant in Pata-
gonia and, in some instances, increasing. But
there is one crucial difference: The protective
solation has been shattered forever.

A campaign to open up the Patagonian
“frontier” has resulted in newly improved
roads, new industries, and growing towns
Even 4 casual visitor can now see almost

Nattondal G eographic, March 1976




“Like rabbits wearning miniskirts,” @ one observer described the breed, Patagonian
cavies, or maras, run with a bouncing, stiff-legped gait. Like many solated Patagonian
species, maras have developed unusapl habits: They are rarely known to drink but some-
how derive the moisture thev need from munching the region’s parched vegetation Fhe
i0-inch-long adults apparently never enter hurrows in which the young reside in large
communal litters. A mother simply approaches the mouth of the burrow and cautiously
calls her own voungsters oul with saft maternal squeaks The mother mara here 15 leid
ing ber four voungsters from their nest to 4 nursing site

Argenting Protects {ts Wildlife Treasures
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all of Patagonia’s fascinating wildlife within
vards of his car. There are no dense jungles,
no dangerous diseases, no unpleasant insects.

Onee again the stage is set for an extrant-
dinary wildiife sluughter, though of a tliffer-
ent sort from the past. The threat today is one
of pradual destruction through thoughtless
disturbance and careless development. Yet,
conversely, the stage is also set for a break-
through in the history of man's relationships
with colonial animals.

Which way will Patagonia’s rediscovered
coast go? Will 1ts creatures be wiped out, this
time with the permonence made possible by
modern efficiency? Will the development of
the const be planned with the preservation of
wildhife and scenic yvalues in mind? In most
paces the answers to these guestions would
be depressing. But something strange appears
to be happening in Chubut.

Government Attuned to Wildlife Needs

Far from mtiating a new roand of killing
and exploitation, Chubut's growing accessi-
bility seems to have ushered in an equally
new interest in tourism, In a remarkably
short time the provincial Department of
Tourism and Wildlife, led by a dynamic
director, Antonio Torrejon, has set up a sys-
tem of wildlife reserves and parks.

These reserves are small but effective, pro-
viding not only protection by wardens but
also imterpretive centers, school programs,
and housing for visiting scientists. Indeed,
Chubut’s mix of wildlife research, tourism,
and park development may be the best pos.
sible alternative to destructive exploitation

Today m Pataponia scientists from the
New York Zoological Society, with support
from the National Geographic Society, rub
elbows with Argentine binlogists, Their pres-
ence and their studies may help forestall the
fnte wsually suffered by large concentrations
of wildlife in developing arens.

There 13 a chance, albeit o1 modest one.
What happens on Argentina’s last frontier
coutlel have great influence on the future of
Latin-American wilidlife.

Oine cananly hope that significant numbers
of Patagonii’s brayving penguins, magmnificent
whales, sea lions and elephant weals, curious
rhens and primitive guanacos will continue
to provide perspective and delight to future
menerations of man. 0
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Between two worlds, the Patngonian
cosst of Argenting afords i rich array of
ammal hife a feast-and-famine
environment While land-oriented mammals
eke oul the harest subsistence, marine
rrammals Ioll just offshore in relative e
—Hike the dusky dolptun semersaulting
out of the water (left) Twao reasons for the
unusually fertile oifshore waters: relative
isolation from humen exploiters, and the
cold but plankton-rich Falkland Corrent
sweeping along the Pataganian bittoral
The neariv lnndlocked bay of Golfo San
Jose on wind-pommeled Perinsula

Vildés has been set aside as o marine
sunctuary by Argentina’s Chubut’ Provinice,
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In the morming calm, ostrichlike

PATAGONIAS WILD SHORE

Where 'Two
' Worlds Meet

A PHOTOGRAPHIC PORTFOLIO BY
DES and JEN BARTLETT
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Darwin’s rheas share a freshwater rendezcous with a Patagonian crested duck.

e

N NEARLY 25 YEARS of making films
around the world,” report Des and Jen
Bartlett, a gifted hushand-and-wife photo
eraphic team, “we have not often encourn-
tererd such an amaring variety of wildlife,
hoth above and withan the sef Coastal Paty-
gonid. becpuse of its golation, = n natorml
treasury of countless species either endan-
gered or unknown elsewhere in the world.”
For two vears the Bartletts explored a 200-
mile seement of the Patagonian coast to EHINE
ture on film what had intrigued the great
Hritish naturalist, Charles Darwin Survival
Anglin Lid., producers of natural history

motion pictures, sponsored their expedition

o unusual was the region that Darwin
devoted several pages of his 1839 journal to
clsetyations on its fora and Dwona® So un-
usual does it remain that Argenting has taken
steps o preserve it intact Nature helps Keep
the idly codous away by adding herce, un-
I__lﬂ_"l:li.l_ table winds to the desolate terram
“There is a saving, " remarks Jen Barthett, "that
if vou want to see Patagonia, just sit still long
enongh and 1t will all blow past you”

*That journey was retraced bee Alan Villiers, =In the

Wake of Darwin's Beagple,” for the October 19649 Na-
TIONAL GEOGEAPTTC
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dusky dolphins cavort above
]—1 e surface of Patasonip's

Golfo Han Jose, Traveling in groups
of from six to as many as 200, these
smaller relatives of the hottle-nose
l'El'illlnl:rl excel gt aerial acrobatics

A single dolphin may excite the
whole school,” reports Les Bartlett
“II one berms to breach, others will
follow suil, executing series of grace
ful leaps and somersaults as beaut-
ful 85 anv we have seen among
whales and clolphins.”

Beneath the surface the “duskies

]'lflll'l. |.'|'| I.'-|||.Ii'..'|_'. :.fll':ll"-lll'nil.' IIIIIIIII_'_'.
plaved their own version of ‘chicken
with us,” Jen Bartlett adds, “speed
ing stratght ot us hke homing tor-

Ill:"l.:ll'.'.- .mrl '-.-1-=-ria=-,- llrf I-I'||:I.' Al thi

last moment. Nol once did they mis
judge and even graze ys’

III.-- .'l:-.--..::n i |J|._"1I||r|_-l_‘.'._i.|_1_' I__|'|.'i_r
effortless skill, the dolphins from
time to time would poize beside the
nhotographers, then streak out of
sight into the depths

The foursome at left glides past
Jen's camera at a range of less than
51X L, mearky the maximum fou
clear photographs in Golfo San José
On hunting foravs the dolphins
Work I teams, drving schoole of
fish to the surface, where alert gulls
share 1n the feast While feeding, the
dolphins seem to gnore the oc

C st Presence of A shark







Fatagonia' s Wild Yhore
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ard sen viel

& losslls ol dolphims and
whales that have mhabited Patagoniin
waters for mallions of vears. Arrowheads and
other artifocts udentify a pnme hunting
-_'-_'|l'|:|'|~| "| I.l'||' |-'!:I'-'.'|| I'II'_ Ir'l'i|" LTS '.'l.|'| O
ogocupied the now Lueely deserted coast
An outraged male calandra gris, or Patn
gonan mockinebird, berates Jen Bartletd for
her intrusion (ar left) while she phatographs
the female (center) warming her egps
When it caome to myvading onr territory,”
1 savs, “all rales were off The calandrias
mide free with everyvthing, especially [ood,
spatching it neht off our camp e even as
our daughter, Julie, sat there (left) ™
Lhespite a constant deliense iff their nest,
these calandrias raied only one chick to Hy
me age i two seasons. The rest fell victim

Fiy :ll'lu'l: it sl as 10Xes
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NMILE OF CUNNING seems to
lgEft thie face of 4 Patagonian pras
b fox (left) beside o prepuilitn bush

wormmally a hunter of small rodents.
lizards, and birds, the fox in autumn
also feeds on the rid |III._..I::I DErTe
Sharing the [east, a cuis (right
nibbiles a ripe berry. Rumble-seat litter
- wesk-old mdents  (lower might
rowd close to their mother for early-
mOrning wirmth
['he mouse-size murine opossum (be-
low )} freguented the Bartletts' camp at
mighl, loraging for insects, Hzards, and
voung birds. Lhuring periocs of plentiful
fogel the opossum stores {al in its pre

henatle tul to carry it over leaner times.
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UW YOU DONTT see it

NOW Y] -|Il J:II_' LAWY
e thrivited dotterel iabove)
blends with the desert. When it
15 awmEy, nest and eeps lie whol

v exposed bhut almost invisible
arainst the litter ol pehbles
For n more obviows bul no
less pffective |||'f.|"!-l_' the Pata
gOman canastero, or basket
maker (right), constructs a

brstling nest of thorny

——————



IERCE IN STARE and also

name, the tufted tit-tyrant

(below) rinks a5 a heavy-
welght only when compared to the
tiniest humminghirds. In trees and
scruly the minute flveatcher is less
often <een than heard, whirring its
wings and trilhing

Like its North Améercan cousin,
the peludo, or hairy armadillo (bot-
tom), rehes on a portable shield for
protection. A keen nose and power-
ful claws compensate for poor eve-
sight @s it forages for insects, bird
eges, lizards, and carrion.

Spiny symmetry of a Patagomian
cartus (bottom center! adorns the
sand. It traps moisture in a fleshy
buse a few inches underground
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ASKED AND MENACING, a
male southern lapwing (above)
defies the Bartletts to approach
hiz nest. When a senes of aerial sweeps
and piercing cries failed to deter the pho-
tngraphers, the foot-long lapwing landed
and stood s ground. Wing spurs are used
as weapons in duels with other birds
1The lapwing reties on camouflase rath-
er than cover to conceal 1t home "1t took
s a long time to locate the nest,” Des
Bartleit explains. *Only by watehine both
male and female from o distance with
bmtculars could we JIi'.'I]HI-Ir'Ir the site”

PIKY PLUME crowns the splendid

camouflage of the elegant crested-

tinamou (right). Crouched in the
undergrowth, the inamou remaine maotion-
less gt an intruder's approach, exploding
into flight only at the last moment *“The
experience,” =ayvs [Des= Hartlett, “can be
heart-stopping for an unsuspecting human
whose thoughts are miles away,”

A distant relative of the rhea (paoes 208-
), the l6-inch-long tinamou rarely takes
wing except to gscape predators f_}r1|_'n' its
shrill morning and evening whisthing indi-
cates i1s whereabouts in the brush

In a rare reversal of roles, the male
tinamou alone incubates the eges, after one
or more females deposit them in his nest
(below). Jade-green with a bright enamel-
hke fmmzh, the epec lie well concealed
under a shrub

Yational Geopgraphic, March 1976










EGAL MANE of a three-guarter-ton
south American sea bhon bull rivals
that of 2 Alncan namesake. his

patriarch guarrds his harem of females and
their =mall dark pups at a Punta Norte
hreeding colom

\ FILE[R T hed atop a doring netechbor—
a light-tColored female elephant seal below)

rete 4 firm butl gentie brus!







A\TAPULT OF DEATH

L killer whale loft a full-grown

I.'I;I- :"'Il.lll'll'll
flukes ol
o it | ||- TE |.1i14'|".'|_—': 'O 1o 500 [ 1nto LR .:i‘.
tremendous,

COnsidgenng thal the s¢n

of the hlow = (1=

1 he lorce
sarves Des Bartlett,
hon may weigh several
[he Bartletts
serve o stun the sea on, making it easwer o
kill. Local speing Killer
whales repel the periormance se erml times
siumie sed liom, in '
cal toving with a mouse,

caurht this dramati

.|I. |'|.j|'|'_.*. i b |:-:'r||I:-|....-. ]

|'||||]::|".- H

helieve

observers  tell

with the W mAanner ol a

Jen Bartlett LRI THAT

the shoreling

I.l |r|| I'|'I I I II-I II:I ;I..L;.‘I. .l. |_|-I;.r|_'| |-_I|!|_'|- I|'||.|||||!.'-

patrolling slowly back ‘and forth. After an
hour the whales shifted to an area just off the
tip of the peminsula. Moments
erupted and the sea hon came hurtling oul
of the water

towas all over in g maltter of manutes,

AUET UheE Ol ean

'he other whales moved 1, and
with
nothing left but s raps of meal of thi <urface
for the kelp gulls to scavenge.”

A luckier sea Lon .|.I.'ﬂ.' SEEITES LD
through the water with Hippers swept back
\lthouwl

hotir underwater, &ven thiut ~|"."."|

(AR

F

|
HKe i1 19 [ane

a1

1L Cif exXeresl

Sy "
SRLRER s S1d]

A0Es NoL ensure escape
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. 'l{‘-.f COUs CONCLAVI 3
LYy - rowds the tip of a slendes

peninsula bebeved o be the anly
winl nesting site in the world fo
three cormorant spécies—uthe King,
rock, and ruansy

White-throated King cormorants
with a blue ove ringe and ol car
incle above the beak., far outnumbe!
the other two. Guamays; with black
throats and red eve rings, Were ance
thought to nest only on the Pacifi
coast of 2outh Amenca. A more ex-
tensive red mask marks the smaller
maore tmid rock cormorant (below

For all their rrace and skill, cor-
marants occasionially fall victim Lo
Pataronut's wincds, “"Une  stormy
(1 FEPOTLS _]|'|I Bartlett, “the birds
eturni from the ocenn with sea-
weed for nest building. The wind
was coming in powerful gusts and
veerimg  all around the compass
suddenly, rom overheard we heard
a tremendous thud, and a kmg cor
morant fell dead nearby. Another
cormoriant Auttered down a secon
Later. Hog I-l'l| oce or twice, and died

“Odbviously the birds had collided
in midair, ¢ither becnuse of Lthe
iwick-shifting winds or from being
hlinded momentarily by the clumps

if seaweed 1n their beaks.




LTHOUGH BORN TO SWIM, voung Magellanic
penmunns can drown while still in their downy state

_An addult (top) tries to shepherd a bedraggled chick
rom the daneers of 4 Aash food caused by a rare desert
cownpour. Alter mating and the hatching of epes, adulis

witll oul the moluneg season before returminge o sea A

scrubby awning of a tree (above) gives scant shelter
L-tle<igned for land, the penguins bécome the epitomue

of grace and competence in their adopled element, the seq

Wings useless for fight become powerful flippers for
swimming (right); feet are used for steering. For five months
wiogellamic penpuins course the South Atlantic without
touching land. Only the imperative of gnother generation
citlls the hirds back 1o shors []







And God created great whales....

ORTY TONS of ponderous  (right), then on its downward
grace erupt as a southern  course (lop and middle), and,

right whale breaches amvid  finally, in a thunderous reunio

a seli-made storm of spray off  with the sea (bottom). Author
Fatagonia These frames, taken  Pavne belicves the maneaver
in Just over one second, show may be a way of saving, “Here
a whale near the peak of itsleap | am!™ to other whales







At
Home
With
Right
Whales

By ROGER PAYNE. Ph.D.
Photographs by
DES and JEN BARTLETT

In Patagonia

a noted zoologist
and his family
continue research
into the life of these
orants of the seq

4 1HIS PAGE FOLDS oL




Y LATE AFTERNOON intermittent
sqqualls had develaped into a violent
storim. In our research station over-
lonking Argentina’s remote Patagonian

coast we watched the wind whip the ocean
before us into a maelsirom

All seemed secure behind our concrete
block walls until 1 glanced out the wincdow at
the porch roof, With ominous sounds it began
to part company from the house, threatening
tor flv off across the Patagonian desert. Shout
ing for help tomy two colleagues, Christopher
Clark and Bernd Wuersig, 1 dashed outside
and grabbed a loozened rafter. Chris andd
Bernd joined me and for 20 minutes we hung
on for dear life, alternately being lifted off our
feet and set back on the ground as we strug
gled to lash the roof fast,

Fimally we managed to run a rope from the
raof to our truck and secure it. The storm
abuited, and we all trooped back inside

such are the winds of Patagonin For five
vears mv wife, Katy, and [ have survived
them. We make no claim to be winning
merely surviving. Other creatures along the
coast fare considerably better: Often at the
helght of such blows swwe have seen what first
appeared to be seres of explosions offs
sending up gevsers of water thal were
wwiy by the wind

] 5
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Whales Revel in Stormy Scas

These monumental clonds of spray anid
foam are mnde by right whales hreaching

leaping into the alr to crash back into the sea
(foldout, pages 322-324) The creatures that
perform these acrobatics are so large, so alood
from the normal torment and buffetings of
s world that they are, qguite iterally, play-
g with the storm. The same wind that
threatens man and his works with destruction
15 apparently a jovial playmate, a source of
boisterous entertiinment, to a whale

This spectacular combinatinn  of  wild
storms= and wild whales accurs at Peninsula
Valdés, an enormous cape enclosing two
larpe, almost landlocked bavs-in Patazonin
a tablelind wilderness near the southern tip
of Afgenting (map, page 2971 In this 1solated
area evervihing—oplants, animals; and land-
scape alike—is shaped by the fierce and un
predictable wind. To the question, “What
shall we do todav?™ there 15 alwuys the same
answer: “It depends on the wind.”

Shadowing a levisthan, the suthor’s wifi
and an pssistant skim wlongside o piebald
right whale calf (foldout, left) A one-meter
wiite disk on the bow of the boat s used asa

el i aeriial pholographs (0 megsure the
whnle's lengih—in this case about 76 fest
With his wife; Katy (top), the outhor morn
tors whale activity from a clifftop hut above

Crolfo San Jous. Through a long nigh

[above) he uses o dish antenna and battery-
poweTed recorder o myvestigate wiale notses
and their correlation with behavior




Yeternin whale-watchers, the four Pavne children and thetr mother (below) have o
rigrsicle seal an the Golfo San José, where Dree Pione (above) kayoaks near two folling
irht whales. His stody, sporsored by the New York Zoologeal Society and the National
Creogriphic Society, has mode Palagonia a bome away froi home several months o vear
for bz suburban New Eneland family To children on vacation from the cvihized workd
the rueeed environment peesents exciting alterpatives They have the wilds of Pata
ponia Tor therr plavground; whales, penguins, and Rightless rheas for their playmates

What schoo! could offer more " azks Die Pavne

[

wvitional Creorgraphic, March 1976




For five yvears I have come to this wonder
ful peopleless world to observe the rare south-
ern right whales that appear off the coast
Each winter they arrive o mate, calve, and
ratse theirr voung. My interest in studymg
right whales stemmed from hve vedrs of re-

search on humpback whales—particulariy
on their “songs,” those complex and lovely
chains of sounds that are repeated for hours
on end in the spring *

In the =earch for an ideal site to explore
whales' behuvior, we followed up a lead from
the 175 Antarctic Research Vessel fHevs,
and it upon Peninsula Valdes

It was a siroke of extraprdinary luck, an
event that has profoandly ¢
and that of my family. 1 have always taken
Katy and our four children with me on magor
expeditions. During our first full-scale study
at the peninsulp in 1971, John was 9, Holly
A Laura. 7, and Sam, 6,

At Arst we all hved in tents, but later we
built & primitive concrete-block building—
without such luxurmes nps hent, hghting, or
plumbing—in which to work and live. In all
we have made four expeditions, pencrousi
supported by the New York Zoological So
ciety amnd the National Geographic Socety

wuanged my life

A Heowne With Rioht W heales

Our research has [ocased on southern nght
whale anatomy, scoustics, and population
anges, g5 well as behavior

i
Leviathans Have Colossal Birthmarks

One of the things that convinced me right
whales were ideal for study 1= that, alone
among all whales, they are adomed with
series of peculiar growths ca
(following pages and 334-5). On every right
whale the number, size, shape. and place-
ment of callosities are unique, MAakIing 1t pos
sible for us—and presumably the whales too
—1io tell individuals apart on sight

(“allosities consist of thickened white skin,
sometimes many inches deep, with a rough
outer surface, The rough surface offers excel-
lent anchorape for creatures such as while
es, and =maller organisms, which

led callosities

Hce, barnn
hitch a ride on the whale and perhaps feed on
what spills from its mouth or on bits of dead
skin finking off

The Inreest callosity appears as 1f perched
on the whale's hearl The old whalers called

*The wuthor described Bis eardy meseanch on et
i the October 1972 NATIGNAL GEDCRAPHIC. His
ol the Humpback Whale" has o
hehied hsieners the work] ovir

w i
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SOITIE ANEles
| fth-centur
el Ao e old-timers
this was the “right™ whale to hunt because i
swims siowly, has gn unusually nich store of
whalebone, and floats when deged

1L thie "||-III|I||'I_“ .-._r||| '.I||]|_'|_'-] irmm
It does ook =omewhat like a

headeear (above) [y

baleen, or

EJE tLhill '||IIEiI""- ll|. 1 -'-”" SIS W ¢ I'.-l II'I."I'FI'!I
an interesting parallel with human beines,
Callosities  hawe

irom  them

o attered
Curiously, rieht

hadrs prowing

1Y |'||-|||_-- |_'||':.'|:

hair grows in the same places that 8 human's

IIIII:'- .'.I|I| ||I'||'. ill !_|j||-.|_ '|||_|_|_|_--' -l-]Lr_' 1.||.-:l__]:r_"-

appear o have what we call mustaches, as
I-'--L'.I Il I."-l.'llrll'l."-:-. Ill.:ill'll:.i-,

Callostties seem (o serve

and even sideburns
lundclions
a sort of splash de
”"' LT :_':'l."'-l.'::.“:lﬂ wakér Irom r_:'.Tl:I:'iJE'.:'_ [e
L low b e

e | e |-|:|:
Lineg of them 15 1o 4t o
whale = COther species of whales
splash-leflecting structures,  bul
arotind

haracter

alsa have
lAarings, or ndges,
different m
from Lhe callosities of rieht whales

In agFeressive
havi

LITESE are usciamlbly

the blowhole, quite
sitiations callositics may

anuther use. Kigh! whides somelimes

\ II. I-II IIIIIII I- I I I. I.-. II.I J.IIIII: III “jll I.II.I -III III IFI .Irll




ruly their hends across a compeiitor's flank
or back. aince 4 whale's skin 18 very soft, even
the slightest brush from a crusty caliosits
could be pamful

several of our right whales have white
spots- on their backs thal, in addition o
callosities, help us keep track of individuals

Y-Spol—or Adele, as we later called her

had & calf mm 1971 and then vanished lor two
VRIS, | thought she had ched, but she re-
turned im 1974 with a new calfl. To us it was
a wonderful reunion. It also tought as that

4t Heome With Riokt Wiales

Wraparound grin and tucked-back eyes
make even more bizarre o face mottled
with callushike growths called oallosities
Uniguely patiernid on each rehit whale, the
Elches make voual dentiffication easier
Central callosaty on upper jaw was called
the “"bonnet by whilers reminded of Ladbes
hats, Whake's left eve = positionéd below
“eviebrow” callosity, for right

Honnet raised. 5 whale surfnces with eves
just beneath the witerline (below), presum-
ably ennbling it to see directly shead. Innioe

mal horizomal position, the crestore may be
hle o see only downwird amd Lo the siles

EET FEENR

the adult's callosity patterns are constant
ovier long penods and that some emales may
breed only once every three vears

=uch a low irthrate would help to explan
the very slow recovery ol one ol the raresl
whale species from two centunes of more ol
mtensive hunting. From a population running
to tens of thoussinds in the past, the southern
right whale today numbers perbaps fewer
than 1500 individun

When vou brst see a whale, it is often the
spont 1

it attracts vour attention, The spout



Like all
mamimals, whales must breathe gir to survive
In the case of the rizht whale the spout ap-

15, of course, the creature’s hreath

pears as a V-shaped cloud of mist. The crea
ture, like most other great whales, has not
one but two blowholes.

Just why the whale's spout 1s so visible has

the subject of much speculation. Wild-
life photographer Des Bartlett's remarkahle
slow-motion film, along with observations

[

of our own, has helped clarify the guestion

Those observations supwest that a visihle
spoul restll= principatly from the atomiza-
ton of water surrounding the nostrils when

the animal exhales sharply, We learned

lurther that mvisible spouts often alternate
with visible ones in the same whale, and that
IMAELNY MIOTre -|!|llj|'- Arts S0 Gl W |II|_'- ':::1}-
than on calm onez The reasom, naturally, 15
that in rougher wenther more waves wash

ovier the whade's blowhole
Bresth Brings Life—and Danger

When right whales are being pursued, thes
often exhale underwater, thus redurme the
time they must be at the surtace. The advan-
Lage 15 Iwolold, since 11 exposes the whle for
Lhe shortest possible me and also makes for
oreater speed. Whales can swim much faster

-I.Ill.'lll'l'-,[L'I_J Ih.|r'| Ll ’.I'-I|_' SUFiHCe

'l'l-.;u' i I'i|'.'|I Lit |.l_|_lg'.".: |'_|'IrI|'|'. 1j||'j|'| il || G




Some observers maintain that whitles have
halitosis. 1 have had many whales breathe

an me at close ranee, hut only once have |
emielled fetid breath.

A whale's breath may give it life, but, alas,

it nlsp betravs the animal, often fatallv. In
many cases it is the spout that announces the
presence ol the whale to the whaler, When-
sver we anw & spout at Peninsula Valdés, we
oo took note, but instead of trying to close m
for a kill, we sat back and watched carefully,
aften for hours or even davs at a time. Slowly
over the veurs, we hegan to leam something
about the fascinating social lives of these

magnihcent ammals

A Home With Righr Whales

Flurry of suitors moils around 4 female
raht whale that foats helly ap left center,
o elude their collective advances, meiuding
thase of o white adolescent, at nght In this
nonmonoEnmeus  sociely, many or all are
likely to win the female’s favor. Gestation
el wl among most whales isaboml one year
The author sjow-tireeding
eputhern nght whale today numisers no
more than 1,500 winrldwide down  from
the tens of thousands that roamed as lords
af the 2ea before man amnd harpoon entererd
the picture

helicves the

Perhaps the most surprising yet persistent
feature of lifée in a herd of nght wha
peacefulness. Although six or more males are
frequently in direct competition for the same
female (left), 1 hive never seen any Squarng
off between individuals In fact, the oniy
behavior among right whales that can possi-
bly be called ageressive consists of occasional
mild pushing, shoving, or rubbing against
ohe another

Likewise, one sees little punishment of
voune. as with co many animals that nip, Kick,
or slap their obstreperous offspring. The
mother whale simply endures the high jinks
of an infant as if her peaceful good nature
were an endless resource from which she—
the call—can draw:. 1 have watched
many a calf boisterously playing about its
resting mother for hours at a time, shding
off her flukes, wrigeling up onto her back,
covering her blowhole with its i, bread hinge
against her repeatedly, butting into her flank

all without perceptible reaction from the
mother. When finally she does respond to the
lorment, it mm b Irll'.':-.' to roll onto her back
and embrace the infant in her armlike flip
RS, holding it until it calms down It i= hard
to think of com sle eguanimaty among
any other mammals, including man.
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{ ‘hildren Leamn in Natume's School

(One of the most rewarding aspects of our
work @t Peninsula Valdés is the rare oppor-
tunity it |"|,,|;- _;I.'I:!-I'll_'llL"IJ OLr hildren

Ihe izolated life we led raised some ques-
tions among our frends and fellow parents
shout whether the children longed for ther
playmates, school, baseball, and television
Of course thev occasionally missed such
things. but not nearly as much as all of us

l'-F_
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Peninsula Valdes
n Massachusetts

W hen our chaldren would o out to play in
f e CESET Y |Il'|l II'I OWUr DOoLUse Or on e enol
flals that
would watch them wll
into the vast Patapoman sky. And 1 would
not fear for their safety, They would encoun

LCF 1

When W are

Miss e Al

II
!'.l.'-!'-.

ot ]

faotis ticlal

it they vanislied

thues, drunk drivers, or drug pushers
surrounded by the mbinite

a million virtually un

peopled coast and desert wilderness

| :in__'. 1.".||ij|_ '.._
virety of ACres ol
all of 1t
Ii'll'.'ll .|||l||I'
ne

=dle,

all ol It 1o |||_- |"'-.'.I|III'-;_'I'_ ||_-.
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|||II:- I'..Illl!.'ll:

At supper the

exhausted. full of stories ahout hunting

COIEe £

!
l12-
ards. stalkine Darwin's rhens, watching
nwbout witnessing—{from be-
1o ertl—the harth of a seq llon. Ther

¥ 1 J fa . 1
loaded with sand dollars,

|'.I:|L'-. o, GInCe

EITITNLTEE

'Il'l -LI.I:--'- .-1|'I'|||II Kt

inasils. bones, dead birds—we learned 1o greet

the children on the |-.-|-?. Aowers, o
hMeals [.':'I'El!'l".|'||-' [ trulv by e |EII.‘_

luckiest children on earth.

dr thie

As o result of their experiences, they seen
MIOFreE  INDresssd nature can do
wilionil naan ;II:I.I' L '-".':'I.'.| man can o with

out nature. And as 'fu'llr!||i1llll1i‘ chilidren's

I.'-.'I'.|| WAt

LOWY ELT those who wouldl threate

Lhicir ||l b |'|i '.'-.I!'!l,':':'ll_'-- ..I|:| ks '.'-.||_|||'- || {-

unfolded, | am struck by the hopelul thought
that mavhe they and therr reneration will be
.|'||| X _;|||._'..__' = "i|_'|'|';_' '||:II W 1n oLl

only dream ghout. We relegnte to

repmers thoughts of moing back to nature

oeneralion
(]

But the children’s approach séems [resh and
they think in terms of poing afread

to npture, And

roomm for s children's eoals, then wi

EHSlITVE

unless our seneration has

b

no future at all

Wilv Females Avoid Suttors

| have menbioned that many male reht

EIrL | | -
'II Il.'"l o

LI same

ILH ;
competes, aoSl gendly, o male wilil

female. Al

Ll Temales s

Peninsula Valdes ws
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gt rid of unwanted suitors. The commonest

Varch 970
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Crusty cetacean: Found only on right whales,
callosities are rajsed patches of rough skin
often several inchex thick. The hairs on a
whale's face (left) appear in much the same
pliaces as those on the face of a human male

Close-up of a callosity (right) revesls 3 seem-
ingly mountainous landscape. “Peaks™ are har-
nacles whose sharp edges may serve 1D scrape
the sensitive skin of 2 rival whale during court-
ship scuffles

hotographer Des Bartlett (middle right)
carefully plucks a whale louse (inset) from a
right whale's lower Hp. Such tiny hitchhikers
may feed off flaked bite of whale skin and also
off snippets of food that the whale loses in its
food-straining process

“The right whale is a very sloppy eater,” savs
Ur. Payne, Une reason may be sheer size of the
vist strainer (below) with which the whale
feeds on diminutive sea organisms. Made of
parallel plates of baleen, or whalebone, that is
fringed on the inside with dense hairlike fibers,
the strainer mechanism catches small shrimp-
like krill, or brit The
whale probably scrapes
the matting with its
iongue o ngest the
captured morsels

To old-time whalers,
this once-abundant but
IEAYLY 'r-.";."f'_"illl'_'l:i.l.‘i K EDWN
as Eultglgena ausiralis
was the "nght™ one to catch because i swims
sbovwily, does not sink when it dies, and has o
particularly rich store of baleen. The tough
Hexible whalebone plates were used for such

thing: zc corsel stavs, umbrella ribs, clck

springs, and riding crops

—
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1= o lie bellv-up at the surface. in which oo

sition the normal posture of mating—the fe-

al the spriace with the

MEH on an ¢ven Kee
malé Deéneath her bolding his breath—is
impossible. When a female 15 in the bellv-ug
posture, the males can be seen swimming
Around her, breathing l:iljil_'l:'._ as thev wait
for her to run out of air. Eventually she must

rodl over to breathe, and when she does so

Lthe males quickly dive, pushing and shovine

to be the brst to get into proper alienment
for mating

Liten one of the males will trv a different
strategy, holding his breath for prodigious
engths of time while lving patiently under
neath the female and waiting for her to roll
12, 1 he longest-
held breath 1 ever timed, 25 minutes, was
oing just this

Another trick a female employs is to go

TET ||--||'. VOW R |'!"| Lo ||.‘|_'_1'_

into water too shallow for males to et
beneath her. 5tll another plov occurs when
the female hangs vertically, head down in the
waler, with ner tianl thrust high n the air. In
order to alhign with her for mating, the male
must put A5 tail in the air too, When he does
that, his propeller—namely his tail—is out of
water and he can't maneuver. All the female

needs to do then s revoive slowly, presenting

B -l | ] . - .- "
I yaL B LDy LR |_.|.|||---= LLETR

Plavful Whales Use Tails for Sails

Unly certain females employ this tail-in
the-air strategy. Troff, 2 mother we grew
ept at this and

cid 1t by the hour. For a period of a couple of

AR TA I_I ik

s EXITETNCLY A

weeks whenever we saw a tall held aloft in

LE |I:I'-. Wi COowdd | Oy IS l|":|;_';.,- ||l|'|_r|5'

that it was Troff Casting an eye, & whale peers inquisitivels
COne form of behavior amone richt whales T S g NN e |

looks similar to mad NEg maneuvers but is SEEITETIL O e D BIThes down around eve

actually g fascinating form of play, OfF all the i “evebrow” cablosity, Approximately the

Lhings we haove so far lramed this afe oo side Ol On orange, a nent wihake s pye swivels

lights me most: Kight whales appear to sail! e ockel i much the same mannes

A5 far a5 we Know, they are the only marine sk ey s

creatures,; other than some jellhviish, that usi

the wind Sor i'r":'-.ii"”"". Rirht whales, e h{'r.'||:i||l_r, sabis o hir 186 I

tver, do il a5 4 game mather right whale gives her offspring a

v hen a whale sals, it vsually does so alone reassuring touch with her tail fluke—not

hove the surfae mlike g human mother reaschineg back her

Phe tail s "=et” straigh L]

ingd at right anrdes to the wind. Sailine is and o make sure jumor 18 ¢lose beland
usually associated with other, more-obvious
lorms of play. When a whale i= carried by the
wind into shallow water so that its head is
LA Naticral (e -_"'|.'|"'|'.': \ F il ||I T8 s







bumping along the bottom, it will return up
wind, circling around for another sail, like an
otter going back up the another
slide. As the whale does 1
galumphs along n
freguentiy obser |'1| "":.'|.|ii.".l.-'.

bank for
his; it rollicks and
a variety ol games we have
15 done in winds

of from five to thirty knots, and can go on for
three or four hours

Noisv Antics Keep Herd Together

When it comes to this sport,
frequently have a lot of trouble attaining the
r.*r- wper set of their tails. What starts as an
apparent effort to sail can degenerate into a
wiid lobtalling session—that 1s. with the
calf throwing its tail into the air and bringing
it back down with a thund ap.

A\l other times lobtailing seems to have a
definite function. A= with fipper-slapping
and breaching, it makes a ru.~-:41--1_|'1._- NoSe

Thourh we had

VOUINE WHAES

looked on such behavior as

plaviulness, we armved at a second explana
ton for the surtace
syatematically recording their
b ||.|,.

l- btaliing, we

displavs after

OCCUrrence 1n

1SN

found, begets lobtailing
When ane whale starts lobtailing, or flipper
ing. or breaching, another nearby will follow
suit. Thus, in the most elementary se ns¢, the

actions are a form of communication
There is a curious correlation between an
-!'.II'E"'ll |I-

¢ When the wind

increaseé v wind and an increase 1Tl
ing, lot ;t.:.Ll'rn, and fipperin
hard, there are so manv right
splashing and foam that 1t's
rack of who s who

tllull"ll-:
whales
hard to Keep t

=il

Increased wind also brings increased wave
underwater. In shallow bays it partic-
noise—ihe
greak”

bl ]h-'k |-~ out r..l-_lr VOICES i*
g, fhippering, and

nose
nlarly  Increases !-w.-fn---m-mw
very frequencies at which whales '
.Lr;-J thus probh:

Ay '.'-.':‘:|. that lobta




breaching permit the whales to communicate
with one another and keep together as a herd,
even over the noise of an all-out storm.

The whales are at Peninsula Valdés for
only a few months, roughly from July t
November. As November approaches, the
blooms of plankton begin to increase, and all
the whales except females with newborn
calves depart for the nght whales' unknown
feeding grounds, where the shnimplike crus-
taceans known as krill and minute
forms of marine life are plentiful

We called the following brief interlude the
“time of the mothers and babies."” In our five
vears at Valdés it was alwavs Katv's and my

tavorite time, for the bond between mother

DLOET

and calf is one of the subtlest and most mov-
Ing (es on earth

1The whaling Industry viewed this bond in
a different hight. It was a convenience, for the
mother whale will not abandon her calf, and

since the calf swims slower than its mother,
harpooners would aim for it first, using its
agony s a way to draw the frantic mother
within range

Such vicious tactics, coupled with relent-
less hunting, all but eradicated southern right
whales, which now are being actively pro
tected by a growing number of nations. The
band at Peninsula Valdes mayv be the single
largest population left on earth. This fac
alone makes the area a priceless [reasure for
mankind. In December 1974 the provincial
emslature of the Province of Chubut, where
Peninsula Valdés is located, enacted a his-
toric law for which the whole world can be
prateful. It set azide forever all of Golfo San
Jose, the northernmost of the two bavs en
closed by the pedinsula, as a permanent
sanctuary for right whales

May other nations be equally wise in pre-
serving their irreplaceable resources B

ey
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Flukes and Hippers: Tail flukes some 20 fest
hift skyvward (left) as a whale dives. F

BLTTSS | LEAE] B iy

(above) has five rows of bones sSUpporting

entists’ belief that the whale's distant ancestor

wits g five-toed lond animal






NE WINTER EVENING I stood on a
wooded ridge in southern Indiana and
watched the last orange tint of sunset
dizsolve into lilac-gray twilight. Not an

electric light, a car, a plane anywhere. In the

darkening valleys I could hear an ax biting
into wood, the ring of a hammer on an anvil.

It was one of those hushed moments that
make 3 man wonder about his relation 1o
tme and place.

Most of my adult life 1 have lived in cities,
writing about the complexities and anxieties
of modern society, Now and then 1 need to
return to these old uplands where 1 was born
and raised, because here time seems to pause
and let me think

When I was a boy, Etta Macy, then in her
¢ighties, used to live with other elderly Quak-
érs in a sagging, vine-covered pioneer house
on this ridge. They had almost no income, but
ate well, laughed much, and needed little be-
vond what they grew themselves. Eita was
famed for her recitations of poems, when
townsfolk stopped at the farm to hear her,
she would advise them:

“If thee needs anyvthing and cannot find it,
just come o me and I'll t=ll thee how to get
along without iL"

Etta found contentment in knowing that
she could get by with little and take care of
herself. 1 think this trait runs strong in many
Indiana uplanders because of the kind of
country this 1s.

I turned up my overcoat collar and looked
around. Everv horizon was another long.
level, deep-blue ridge. Most of Indiana, flat-
tened and filled by Ice Age glaciers, is rich
farmland. But the glaciers bypassed the up
lands, leaving a spine of forested sandstone
and <hale hills fanking a limestone plan
haneycombed with caves and sinkholes. The
uplands (map, page 345) are not adapted to
large-scale farming; the gun, ax, and anvil,
as much as the plow, were the survival tools
of settlers.

The peaple who began setthng in the up-
lands about 1BI0 were of English, German,
Scotch, and Irish blood Many were sons or
grandsons of pioneers who had first pushed
westward through Cumberland Gap® They
were true frontiersmen who had learned to
live by their hands and wits. They could hack

*See "The People of Cumberland Gup"” by John
Fetterman, NATIONAL GEOGRAPHIC, MNovember 1971

Indiana’s
Self-reliant
Uplandeps

By JAMES ALEXANDER THOM

Photographs by
J. BRUCE BAUMANN
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Knee-deep in June, Leo Coleman
ranges the hilly helds near his Chwen
County home, searching for ginseng
and mber herbs that can bring more
than $60 & pound. Coleman shiows
the spirit that brought settlers into
this area in the 1800, many of them
by way of the Cumberland Gap, “1
wiis ral=ed on blackberries and
gnoseberries,” he sEvs Y1 don't want
a milbon bucks. There's absolutely
no reason for 1 man o have more
than he’s going to need.”

With the same attitude toward
the soil, uplanders carefully husband
their small plots {overleat), On a
misty moming, o cornfield set
betwetn hardwood hills swerves
around a pocket of marsh
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oul a living in deep woods and on hillsides.
We know the sort of people that kind of life
can forge: Abraham Lincoln lived and worked
m the southern Indinna woodlands from his
eighth to his twenty-second vear.

HE INDIANA HILLS are part of modern
America now, of course, and all of civili-
zation’s trappings ar¢ here, But many
people i this remon still would rather meet
their basic needs as their forebears did They

don't relv much on prodiucers and mddle-
men; they would rather not pav good money
tor work they can perform themselves. They
ke knowing that they could survive if
our technological society failled

When myv mother, Dr, Julia Thom, retired
irom a career as a psvchiatrist, she moved to
the old Mac v land. One of m v brothers de-
stgmier] a house for her; it stands on the site of
the Macy home, utibaing the old sandstone
fireplace. 1 stav there on my visits

About a mile below the ndee lives Estel
Freeman, a descendant of early Ohwen County
seltlers. When 1 hailed him from the rosd
on 4 spring afternoon, Mr. Freeman was rid-
ing in one of his felds, breaking clod= of
freshiv plowed earth with a wooden frame-
like contraption pulled by a pair of big draft
horses (below), Fists full of reins, his slight,
r&vear-old body balanced lightly on the
drag, be looked like & water-skier being towed
slowly across the feld, absorbing the jolts
with flexing knees. Since he was 12 vears ald,
he ha< been working his land just this way

“IMNever had anv want of a tractor,” he said,
taking off his cap and wiping hi= forehead.
“Folks who get started buving tractors and
all, therr trouble 15 they got too involved with
money. They got to depending on "

We talked for a long time while the horses
walted, dark with sweat. | learned just how
Este] Freeman feels about hig horses and his
toals, about crooks and honest men, about his

“I'd loan you anything but my team,” says Estel Freeman af his matched Belgians, Mike
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obligations to God and his fellow man, and reservoir that twists through the valley of
about his two main accomplishments in life: dammed-up Salt Creek (pages 348-9). But
“I've alwavs given at least a dollar’s worth  down the unpaved back roads, in the hills
of work for a dollar of pay.” And, "I'll leave and hollows, native uplanders live out their

my land better than I found 1t" long, uncomplicated bwves, seldom seeing or
Standing in the sun-drenched field with  being seen by students or vacatiomsts.

this tireless plowman, I percetved a sense of Cora >tafford, whose great-grandparents

time measured not by clocks but by the roll-  came to southern Indiana from Kentucky

ing of the seasons. edrly in the 1800, is admired by people in

Mr, Freeman said that he's slacking off the Little Salt Creek area for her indepen-
work as he approaches 80, “Got a friecnd. He  dence. Never marned, now 75, she hives in
brags to me, ‘Estel, I canstill work ns hard as ~ a weathered house (pages 356-7) on about 60
[ did fifty vears ago” [ told kim, ‘Socan L. But  acres of lend a few miles from the reservoir
I don't get near as much done.' ™ Cora lights her home with kerosene lamps,

Chuckling, he gathered up the reins to get  heats it with iron stoves, and draws water by
his horses under way. “Man stopped me one  bucket from a well. A few chickens and one
v, asked how I get such straight furrows. gumea hen chase and fuss about Several
[ said T followed Jesus' advice: Put vour hand  white-faced cows amble among the log out
to the plow and don't look back. Gee-yup!” buildings and graze the sloping lawn.

Thousands are lured to Monroe County When | first saw her she was mending fence
by Indiana University, at Bloomington, and  to keep those cows in. She came along the
by Monroe Lake, a 10,750-acre recreational  barbed wire, a stake in one hand, an ax in the
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and John. They run on feed and affection.
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other. 1 offered to carry the ax as we toiled uphill to the house,
“ope. I'm usin’ it for a cane.”
Cora believes people would get by on less money if they mend-

ed things instead of throwing them away. “Some used to say my
people were stingv, Well, thev weren't stingv. But thev wouldn'
go buy a thing just t'be a-buyin’. Only if thev'd need it"

:'_fl]'ll: FCEIYEs DO |"|'Il_l|:l_‘:|' |-|"ll_l:T'| ||:'II_" .L'_-I_'I'n-'-l_‘|'f'||'|'|l_']'|1 .;jj'l_l_E WIANRLS none
“Shame how folks scheme t'get money out of th' government.
One feller, I told him, *You, v'd rather have 50 cents v'd schemed
tor than a dollar vid earned.” ™

MERICANS COULD ALSO LEARKN from Hebert Deckard,
a 65-yvear-old bachelor who lives near the end of a long, un-
paved valley road Heb has found that the best wav to get
along without worrving about money 1= to do for himseli. He gets
by on a farm of about 40 acres. He was squatting on the floor of
his gariage, repairing the sturter of a mower, on the rainy spring
day when 1 met him. He spoke pure southern Hoosier dinlect:
twangy, lively, and emphatic
“1 trv t'eet out a goor] garden. That's bout half of a livin’, is a
good garden, Fruit's about half my hivin', too. 1 like dried apples
and canned peaches.” As for meat. A man can get it all from th'
woods, if he likes thunt™ But Heb iz particular about game
meat. He doesn't care much for squirrel. As for venison: “Them
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It tvok & heap of houses o realized. "We bauilt this place for

make this home. Paul and Janet  two other reasons.” Paul sawvs
Elliott of Pumpkin Center trucked.  “One was cost. The second: When
in & one-story log cabin and 4 someons walks theough that door
twi-story bam, then joined and  they'll feel at home"” Homey de
snored up and finished them with  mils include spinping wheel and
parts of 11 other buildings. Snug  wood stove A jukebox adds an
outside and m, it is thelr dream offbeat touch




dag-gone deers. . .thev hain't no count. A
feller cut me up a mess of venison last fall;
I didn't ke it a'tull. I told him. said, ‘By
gum, I wouldn't give a half-grown rabbit
I'r th’ whole deer.” Now, v'take rabhits, why,
ves, 1 ke ‘em pretty well”

Heb saves money by heating his home with
firewood He alwo repairs his old tractor and
car. “INow, vtake anvthing into a garage, they
really charge ve. Do it v'self, visave that 1f
vigot th' time. [ got th' tme."”

ANY Indiana University students find
these hills a hiving laboratory for the
natural ways of doing things. In a
Bloomington restaurant or coffee shop vou're
likely tofind adozen students guthered around
Wilham Addison, the locil Pied Piper of or-
ganic farming Fiftvish, with long hair,
grizzled beard, and a dazzling white grin, Ad-
dison is a nonstop teller of outrageously funny
tales and a zealous back-to-earth advocate

About three yvears ago Addison started talk-
ing to a few ecology-conscious adults who
believed that organic matter should be re.
turned to the soil. They became stockholders
of Scarab Compost Company, a small firm
that under his management began converting
large portions of Bloomington’s biodegrad-
able waste into compost

Addison maintains that compost is the
world's best fertilizer. Using the city's annual
accumulation of autumn leaves and virtually
any other organic waste, he and a few part-
time emplovees—sometimes including the
stockholders themselves—<ereate rich, black
compost in 14 days (page 3154) Mechanized
piling and turning i1s scientifically timed.
Thus, the Scarab company solves some muni-
cipal waste-disposal problems while manu-
facturing compost in large quantities. Other
Indiana communities have sought Addison’s
counsel for development of similar plants

S0 far only the soil is getting rich. Scarah’
stockholders say that's their main concern
ANVWAY (Conttmued on page 352)

"And the sunshine and shadder fell sver it
all” Hoosier poet James Whitcomb Riliey's
ol swimmin® hole has been revived on o
grand scale at Monroe Lake, lnrgest in the
state. Recreational facilities help expand
tourism and feed the uplands’ economy.
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With eves for calipers, upland
Taftsmen still fashion art from neerd

in Incdiana imestone, loke Peterson

itop) chisels frechand pieces such as
a model of A 1. Fovt's winning car in
the 1967 Indianapolis 500, One of
the aren’s lost tew master sWOne cary-
ers, Peter=on toms oul stonework
for buildings across the country.

aparks splay from the prinding

wheel of John Foglesong iright)
blacksmith and collector of antique
tools and engines Come autamn.
Foglesong  assembles  like-minded
artisans for a I'|E1:- of talking and do-
ing. Whisking n drmwkmfe across
spiit huckory, Frank Fancher shipes
one of hir specinlbes—an ax handle
amooth as g baby, balanced as a fiy

rod. tousher than store-bouzht

National Geographic, March 1976







Indiana University and the surrounding
uplands enjoy a sort of symbiotic relation-
ship. The university, keenly interested in the
region's culture, arranges for Jocal craftsmen
—wenvers, toolmakers, stone carvers, and
others—to teach their skills to students, And
the hill country has become homie to many
educated young people who have decided
there's no place they'd rather live. Some na-
tives look askance at their bearded free-
thinking new neighbors. But one old-timer
chuckled and told me, “Now, 1'll admit we
could stand to have our minds opened up a
bit And them kids'll do it"

their life here an adventure in self-

reitance: They live in a large, snug log
house they built with their own hands on
three and a half acres of land, Ron. & mus-
cular Z7-year-old with an engaging grin,
studied economics and political science in
college, “1 feel that being self-sufficient brings
us closer to our basic needs,” he 2aid.

The Nehrigs grow and preserve their own
vegetables, milk a cow named Blossom, and
make almost everything they need, even the
complicated looms upon which Sara weaves
She has mastered intricate patterns, such as a
design of sguares and wavy lines known as
“snail trail and cat track.”

Their house is not rough or primitive. Its
polished floorboards gleam. Through the
picture window Blossom gazes curiously into
the living room. The structure ¥ so tightly
built that the Nehrigs heat the two foors with
a small stove, which Ron often fuels with
chunks, shavings, and sawdust out of his
woodworking shop.

Ron earns most of the little money they
require with his custom-built lamps and fine
hardwood furniture. They tan hides, from
which Sara makes shoes for herself and Ron
and their 3-vear-old blond daughter, Rachel
(opposite). Sara’s cobbling also contributes Lo
their income,

“We've been able to get our expenses down
to just about nothing,” Ron said. “The lurgest
expenditure we have is our property tax.”

HDH AND SARA NEHRIG have made

Brown County, bordering on Maonroe
County, gives most outsiders quaint impres-
sions of Indiana's uplands Attracted by the
stunningly beautiful springs and autumns
and the rustic county seat at Nashville,
tourists leprn of places with such names as
Gnaw Bone, Beanblossom, Needmore, and
Possum Trot Road.

They may find a little village called Pikes
Peak, and they wonder whether their leg is
being pulled when they hear how it got its
name, Old-timers say a covered wagon was
bheaded for Colorado with a sign that said
“Pikes Peak or Bust” Unable to muake it
farther than Brown County, the pioneers just
named the place Pikes Peak, and that took
care of that

Brown County lies in a picturesgue section
of o stream-dissected plateau called the Nor-
man Upland. It has narrow ridges. steep
slopes, and deep, forested, V-shaped vallevs
In spring the profuse redbud and dogwood
blossoms look like plumes of pink and white
smoke among the oak and hickory trees. In
autumn the foliage blazes with colors

But Brown County 1% just one small sec-
tien of the uplands. The hills extend south to
the Ohio River, the southern edge of the state,
and each county claims that its vistas are best.

Between the Norman Ugpland and a par-
allel formation, the Crawford Upland., is the
Mitchell Plain, an area of thick limestone de-
posits riddled with caves, sinkholes, drv val-
leys, and sinking streams. In a single square
mile near Orleans in Orange County, 1,022
sinkholes have been counted. About 1,400
caves have been explored in southern Indi-
ana, the most famous being the Wyandotte,
Marengo, Squire Boone, and Blue Spring
caves with their miles of winding passage-
ways and cathedral-like rooms.

Chuarnes in the Bloomington-Bedford area
produce the famous Indiana limestone, a
choice building material since the early
1800's. Many of the older men in this vicinity
were quarrymen or stone-mill workers some-
time in their lives,

But the advancement of concrete build-
ing techniques stole much of the market

A bouquet for Blossom repays the gifts of milk and butter 1o & child of nature, Rachel
~ehrig. Part of a quiet trend, her college-educated parents have gone back to the basics
of a self-reliant life. Says her mother, “1 plant a seed and nourish myself "
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from the limestone industry, and the quarries
and mills gradually declined.

Twenty-five wears ago my high-school
iriencds and | used to look down into the great
quarry at Romona in Owen County when it
wis full of shouting men and clangorous
machinery, and hazy with white dust. Now it
IS as quiet as a canyon. The mammoth junk
that was its heavy eguipment is ruddy with
rust. The only recent signs of man are a few
spent shotgpun shells and the wailielike tre
tracks of cross-countryv motorcveles.

Jake Peterson of Spencer. a8 37-vear-old
slone carver (page 350), believes that the
secrel of beng independent rests in having a

"
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=kill people will pay vou reasonably for, and
not wanting more than vour earnings will buy

Jake's limestone balusters decorate state
capitols and other buildings as far away as
Califormia and the Carolings, On g lathes in
his shop he turns out balusters for the lime-
stone companies for which he, like his {father,
used 1o work as a stonecutier

“1 do & lot, but 1 do it at my pace,” Jake
zaicd. “What T like best 5 to carve m# some
freehand pieces.” These are limestone gate-
posts, flower boxes, birdbaths, and other or
namental objects, many of which imitate
stumps and tree trunks. ke gets much of his
inspiration from the woods

Mechanical beetle controlled by Bill
Addizon overturns  refuse steaming
with the heat of its own decomposition.
Presidemt of the Scarab Compost
Company in Bloomington, Addizon
produces pumien compost N com
mercial quantities @t record speeds
Frequent, meticulously amed turn
ing accelerates argamic breakdown
Home-grown produce notrished on
scarab compost and canned by Bill's

wife, Terryv (right), stocks their root
cellar. They store two vears' food sup-
ply ns n hedie against crop (ailure

Bloommgton, largest oty o the up-
lands and bome of indians Undver-
ity provides A climate where intellect
and practicality serve each other
Addison's composting. provides good,
cheap fertiizer for city residents and
allevintes o municipal headnche—
unwanted leaves




“It's kinda mee,” he mused, "to Know that caid. The brothers went totheir van. [ thought

wiark T did will still be around after 'm gone,  thev were going to get o rabbit out; instead
ztil]l a-lookin® sond they let out a dog. With puns they disappearedd
CMten Jake's shop is closed on nice days into the woods

Like many of the men in these parts, he goes I'd alwavs thought rabbit hunting had o

out and hshes or hunts to put food on the be part luck, so | began wondering what else

ahle I might fix for supper. But in minutes the
returned to the house with a kitchen-reads
NE DAY before the leaves were on the rabbit. They had bapeed and skinnéed it G3
trees, Kich Brault, a voung hunter, fish- routinely &s one goes o thue -"I!u.-:':ll.'.||-'.-.'l fior
erman, and mechanic from Hobbleville, a chicken
came by to visit His hrother, 8 Manne on cvery Saturday morning from November
leave, was with him. Rich found that | hadnt  through February, piekups, vans, and cars line
had supper vet and asked if 1 hked rabhit Court House square at spencer, laden with
Very much, 1 replied. “T'll get vou one,” he  pelts—muskrat, squirrel, fox, mink, raccoon
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Buyers come, stroll around, bid, and buy. No
one sponsars of runs this CUwen County fur
market; nobodv knows how it started. But it
has been gomg on every winter Saturday
morning for well over a century

Hunting, fishing, and trapping are just a
few of the many things these people do well
The jack-of-all-trades 15 alive and well in the
hills of southern Indiana

John Foglesong of Gyvpsy Hollow near
Uwensburg 15 an exampie. John droves a
school bus, * "Course, yvou can't make a goocd
living at that." Bul the schedule permits him
to gpend the best hours of his days operating
his lucrabive milling, ttmbering, and black-
smithing businesses (page 351)

He admitted that he can make or repair
just about anyvthine. “Growing up during the

National (Feographic, March 1976




Depression, | learned to make things 'cause
we werg poor. You just couldn't find a dollar
S0 we made evervthing we used.” John de-
signed anc built a modern sawmill he can
operate single-handed. At his forge he ham
mers out kmives, cleavers, and tools of tem
pered steel, welds ornamental items, and
restores such archaic tools as hay saws, adzes,
and cradle scvihes

Indiana’s Seif-reliant Uplanderys

O newcomer, no electricity, no bills, and
no nonsense. All describe Cora Stafford wha,
with more than 70 vears on the same {arm,
oks to her own needs from chopping fire
'|'|-T|IZ|I'|. L rm'r:-rhni: ences

His most useful restorptions are the half-
century-oid single-cvlinder gasoline engines
that power his grist mills, blacksmith shop,
and sorghum press. Their rhythmic popping
and chuffing is familiar music at Gyvpsy Hol
low. Stone-ground cormmes
sold in cotton bags, are the main supple-
ments to his income

John is dedicated to '|~'.-:-:':' N As many farm
and home crafts alive as he can, With the
heip of his brother, Carson, and his friend
Ray Baker of Springville, John organizes
intormal fmrs at Gyvpsy Hollow. These gath
erings bring together the region’s many
weavers, punsmiths, l+|_'1:|-;1-_'1_-|1q:1'_~. wiool
workers, home canners, and various collec
lors, who comee to show, tell, and sell

| remember their first fair, on a clear day in
1974, John entertained on the anvil, dem-
onstrating hi= skill. Old engines jigeled and
banged, cormmeal sifted out of the mill, and
scores of visitors prowled among the exhibits

Kay explaned why the fairs have become a
labor of love: “We want people 1o come see
how things used to be done, so they won't be
torgotten: As for me personally, well, I work
in computers over at Crane Naval Weapons
support Center all day. So when 1 get done
there, well, gush, 1 just need to get my hands
onto something real ™

and wheat Aour.

NE OF THE CRAFTSMEN John ad-
mires most 15 Frank Fancher of Grants-
purg, who 15 constdered to be probaliky
the last of the old-time master handle makers.
A Inend and [ drove down to see Frank. a
|.I'.-'_'T'| I'|;|-_l.. L".’l?-li}rl. Ii|.1i|-.|.' I1I_'l|'|'_:'|_'l'i L ru_"|||._:|_'|-.' HX
handles we had broken while cutting hard-
woods for fuel

L'sing a sledpehammer, steel wedpes, a
millet, and a froe, Frank split a hickory log.
Despite 2 severe limp he manhandled the
heavy wood without mterrupting his mono-
logue. “When I was in the eighth grade. |
would've had to walk three and a half miles
100l, 50 I gave that up and started doing
this. That was 47 vears ago.”

T 5

= |
LFi







Frank roughed out the hondles with an old
hroad-hladed hand ax. He meazored anly by
eve and touch. Then he locked one of the
preces of hickory in a sturdy homemade rg
called o shaving horse and pulled his razor-
sharp drawknife toward him along the length
of the piece, pausing only Lo study the grain
of theé wood. 1The knife hissed; long, white
shavings curled and piled up at s feet. Not
a motion was waster (pame 350},

“1 used o shave one of these out in-eight
miniites,” he said, "but 1 don't work that hard
anyvmore,”

In Frank's opinion there are three 1
wrong with the mass-produced ax hondles
normally sold i hardware stores: "“Thevre
sawed out. Thev're kKiln-cried, and that makes
them hrittle so they break easv. And !|'|!_':-'
cost too much.”

Frank sells his handles directly to cus-
tomers who come (o him,
middleman’s share. He has all the orders he
citn Keep up with, and demonstrates his skill
al fairs and expositions.

“I shaved handles at an arts and crafts
he saul “They
hat a trophy. They gave it to me when we

were done. An artist aloneside me said, ‘1

1INE=

ehiminatinge the

festival down in Madison

sure wis after that trophy, Frank.” I told him,
‘Well, I didint even know there wus a trophy.
That's the wav it goes, | suess. If yvou're
working for trophies, vou likely won't get
em. Y vou're working tor the work, maybe
yvoul will”™

Uur handles were finigsheéd. Hiz knife b
iwem so smooth that no sanding was
necessary. | held them together; they were
within an eizhth of an inch of bemng identical
This master craftsman charged us less than

chaved 1

half what we would have pad for store-
boweght handles,
Frank rewarded s labors by hand-rolling

LDavid Ot

niter-t hory

His chickens his clague,

frcledles -t the mellow lieht of
hours defl). “You have to be away from
machinery to fuml a pegcetul exastence,” he
ave, and so the Orls chose a life of no con-
venlences. By mid-May thelr organic ganden
nas already produced o healthy crop for
Cindy to horvest (righti A dam now being
Dult will back ponew lake wowithin g mile
*That's too close,” says Ort, thinking of vet

another spot for seclusion

Tndiana s Self-reliant Uplanders

a rigarette I asked if he had come by his imp
through & wonideutting accident. No, he said,
s e and back were benl by infantile paral-
vais when he wias voung. suddeniy 1 under
(| =y |I.I'E||Ilr IIl'i'l:"'ll i:]li.l:' Lid '.'l.'.l.”-. [}

'-'!--III'I '.'-i'.-_'.
school 47 vears ago. A doctor looked at me
nol Jong agon,” he sadd with a grin. *“Lold e
he didn't see how I'd #ver been abile to do a

dav's work in mwv life”

IKE GENERATIONS of southern Indi-
ana natives, Frank has survived on his
ETTONA :l|'l'::|.':l.' |IT. Wil |'i.|'|"li'.'l.'l"|"lii :.'- ane Iflf

the major respurces of this region, where trees

cover shoumt half of the hand
In Martin County wood proved to be the
_-.,:|i'-.'_|:|lll'| ] | |-|".'|I o R LR I.Il. il IJ:Il,l-'I.E.-I] -

munity called Poadasnaram

1 drove nmlo o




secluded vallev to visit this communal village.
".'l.'!'.'l'r={' .'.'lJ:lllj.‘]L-'_*-' ol logs anil r-cui'=_']|--:|l.'.l'
lumber, dirt streets, bearded men. shiltered
women, and active children suerest those
of an American pioneer town (facing page)
There are no television sets.

Yet Padanaram roars with modern tech-
nalogy. Larpe diesel-powered forklifts charge
around the log vard, grabbing up hardwood
logs. From the tin-roofed sawmill come rum
blings, rattles and thumps, the metallic whine
of lmgh-speed saws, the velld and whistles of
busy men, a yellow plume of sawdust, and
stacks of graded lumber

An independent logger, waiting while his
tratler e was uniouded, shook his hend in
acdmiration and said, “Tt's about the cuttin®est
mil I know of"

HE MILLION-DOLLAR-A-YEAR saw-

mill and the village i supports are Lhe

inspirations of 37-vear-old Daniel Wright,
whio had been an fnernnt e |'|1'r thelow
Che ideal of a self-sufficient utopian so ety is
the motivation of Padanaram’s 140 citizens,
and the closest thing to a common relioion.
hey speak fervently of their unicue brother-
hood and their freedom from the “inegjuali-
lies™ of the outside worlid

“1 can't imagme myvsell ever leaving here.™

|1--|-|—'.i|.-—. d Young dcarpenter,

Fazing over the green villev, “It's ke it's
T T _:ILI.J'J ’

Llantel Wright
Lod's plan: I

s Larn

= certain that Padenaram s
1906, alter interpreting a

-

94 |

Daniel todedd to
G Dl 1R COAMMLine Ir||_'r:' (1 =O
T e followers,. Months of
weather and crop failures ensuerd

"lhen" Daniel said, *for the first time we
remdly saw the timber we had here, and we
o butld a sawmill" The mill made
=4, 000 in its first yvear. Padanaram now owns
about a thousand acres Of MmortEaee-1ree
umberlands and fields, in which all aduli
males have equal shares.

LThe people of Padanaram have faced the
hastility and suspicion of neighbors, politi

W LS ' JHES

my=ticsl

suUstain an

S O

with 11 Ly

clecid e

cians, and some newspapers eritical of com-
mimal living. Some voiced alarm because the
commune was adjacent to the Crane Naval
Weapons Support Center

Little by little those attitudes have choanged
L he commune is open to visitors on Sundavs
and by specinl mvitation, and the settlement

5 now tolerated by most and admired by

IMANA
mrls sometimes are placed in the care of the
commune b local authorities
he settlement, namies
tioned in the Book of Genesis, 18 like an Ol
Testament patriarchy. “The men do the hard
work and make (the here,™
[raniel. “The wives serve their men. cook and
wash, and bear and tend babies”
1ldren hiay ¢ been bern
usually by natural childbirth

with mitdwives and hushands o attendancs

diUET A FreEan men-

P
ST IS0 S -:Iill

More than forty ¢

Padanaram

Lrrwinge LI clide 1o nature and |'.;Lr-=_ '.1.'1'-1'|-'_,

HMadiinaram voungsters mivht be seen ouiet

7

Patriarch of Padangram, a self
wificient community e founded n
V6, Danw] Wrieht (left
the =éttioment of

Tt res
Huili
Hilllll'.L'

ey

I_"ll :.I:._._IIII.

e deaped

un peridciples  thal
strictures. socinlism, and ths
"He tha
wan b oeat™), the settlement thrives

Wrizhi, that

ErTLImiE

pracrical won't  worl

o0 well, acvcormhng U
"our bigeest problem s
pecpie to #to) working!”
stacked three mooms hieh, the
schoalhouse (Hght) looks like [un
L lnsses are often hel I outdoars, asnd
tudents come and go as they wish
v S e et Steven ['||.--'|._ 1 v Tre
Ul active amd bright bechuse we

o L try Lo sabelue them'

"-..'.".'-'-'.'.'-u" (r --'.”..-I:'J."'u / II-.!'.'.Il. it TUTH







Earth mother, once a suburbanite, Shirle
I:-':- Fudiet P B [HTH y-faline

ishing or herb-gatherine. or runnine aboui
with therr arms extended forward, imitating

:
[ left P, danaram after a few davs [T headd
full of unusual mpressions, bul one 1Imags
capecuilly, sticks in my mind

1 B | I .- 3
]'li.]l K |l|.' il LT jJonnson, eariy in L

- om

morning of a two-shift waork:
his fiew AT MomeEnts Ior a4 special project
standing in the children's play vard, he was
WICHIINE A snariing, smoking chan saw o
=l lll["' A hobbvhorse out af a lop

To me, this contrast of rugredness and

Il-.lll:l --!I___ III' 1._ '| . I“'.'I-Ill = ||I E X

WELLERS IN PADANARAM. I think

leel secure bhecause fl'e'_k e part of 34
brotherhood ol l.|||_|i e o :I||' | sensed

that kind of security one dnzzlv winter Wes
nescaay i a valley below the country home of
Wle >telfen Lkahl, as I helped put fence post
gndd barbed wire around a by estiock [ RO §
wis strenuous work in cold, ankle-deep mud
but i good company, and our little group of
fence builders fimished the day with food and
brandy in front of Ole's fireplace

A Danish-bom master violin maker wh
practices his art in a shop near Indiana Um
versity, (e is one of a group of friends who
get together on Wednesdavs to pitch in on
work projecis that one PErsOn or another
cant easily do mlone. Une week they might
dig i root cellar, the next. harvest a field

|'ll"--'::'- AVINE Tmoney, they ||- T Dractical

skills from each other, and their friendships

=1V ) Il" % | i'|.-||| il PISUINA l_'ll 'hjl_"l ¥ie
member, “We just share the load
Iill.' NDIONEETs Knitw LITal '!'-. !:Ii-;w---:l. CAan

relv on are tl o=e who rely on themselvies |
magine it was reassuring, when a settle
stood on a wooded ridege on a winter evening
early in the last century, to hear the sounds of
A gun, an ax. and an anvil, and know that

il people were nearby in the wilderness

just in case they maght be needed [j







“ourely the Lord 1s
In thisplace” .....

Canterbu
Cathedra

By KENNETH MaclEISH

Photographs by THOMAS NEBRIA

HERE ARE ONLY A FEW of them left.

sitedl 1IN the old nerve centers of the Western

World, Immense creations of superlative

besuty and porwver, they combnne In their form
and function expressions of genius in every aspect of
art. In the force of their impact upon the human
'II.'I|I| and] heirl and soul, they are among the g b W
of human achiwevements,

MNo nalaces, these A |'"'-|i'-- e 15 made for man. Herp
are houses of God: cathedrals, those few renowned
cathedrals that served as stages for history

In our ttme some of the sacred structures have
been allowed to stand derehct, guietly rotiing in the
face of indifference. Still, a few of these medieval
miriicles remain as symbols of all that is best o us

High on this hallowed list i Canterbury Cathedral.
hearl of the English Church and a work of art on a
siageerine scale, It s Lhere [or the speime. Al we
need do s look at it with a little undestanding, =0
that we may appreciate what we are privileged to see

[ was privileged to see the Cathedral Church of

Lasting testament to the faith of its madioyval
budlders, the Cathedral Church of Chelst stinids
= the spared crown of Canterbury town. T h
cathedral rematis the spiritual bome of Anpelica
Christins all over the world
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Christ in Canterbury on many occasions and
in its many moods. Massive masonry though
it is, the cathedral responds to the world
around it. The soft, silvery stone catches hght
and glows, It seems; according to 1ts whim,
Jovously, majestically, awesomely, Once—
just once—I saw it in its entirety from the
anly place to offer that entrancing view: the
top of Bell Harrv Tower, the “queentiest in
Christendom,” whose turrets rise 235 feet
above the church's floor

Why Bell Harrv? Tim Brasier, the vesturer,
explains: “On the tower’s tap there is a bell
that rings rather a lot, and her name s Harrv
That's right: her name. Bells are girls. No
ane 15 sure who the original Harry was”

The stone spiral by which we ascend winds
within s circular shaft. Each step is a pie
wedee; foot-worn, rough-faced. Before our
eves the pattern is unchanging: straight lines,

Christinnity cume 1o the
“stronghold of the men of
Rent,”"  Cantwaraburh, in
AT 5597, when mis<onaries
from Komie converted Ethel-
bert, the King of Kent The
ruler helped  estublish the
first cathedral of Canterbury

Kovaped twice by fire
arsl twice rebuailt, the cathe-
dral and 2 Benedictine
monastery assumed much
of their presenl form in the
1 2th century, ot shown in
an engineer’s sketch (left)
that depicts the buildings”
water svstem i red, brown,
and green. Good sanitation
due to the exeellent water
supply discouraged rats and
thits  helped the monks
rmerge relatively unscathed
fromn the “Great Pestilence,”
of Black Death—scourme of
l4th-century Europe.

In an Elizabethan draw-

curved lines, in identical array around the
centtal column...a hypnotic sameness in
which we wind without apparent progress
through svimmetrical surroundings.

suddenly, a break. A door. We step out of
our exercise in architectural efficiency into
clear pray light and a wild wet wind. In the
distance stretches green, gracious Kent, gently
dimwrraved. Below us huddle the red roofs
and winding lanes of Canterbury, where the
mystic soul of England took form.

Canterbury Predates Christionity

The town, part of it still walled, rests
upon the ruins of a town spread upon another
that overhies another still. Canterbury came
into existence a few centuries before the hirth
of Christ for a goord and simple reason—a
reason we could see, if the dnven clouds
would let us. Here the bed of the River Stour

(’AN TER BVRY
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i

ing (right), the cathedral : Pl
dotminates o town girded by ; £ 5%, Hfﬂ"

& Jortified wall whose V. F rmnehot Flare E e offpaty e Kaee i
Homan foundabons  date i ‘-‘hﬁ' 5. £ awiheed.

from the third century
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formeed] a shallow ford, the miost convenient
¢ whereby travelers in <southern En-

ginmd could reach

LSS
the Chuannel copst a few
The Celtic Britons built a little
fortthed commumity beside 11, Before long the

rmiles HWERY

Romans came, saw, and conquered it, along
with the rest of England

[hey stayed 400 vears They built o great
central England from the
Durovernum they called
||:|l'_'.J|:'Ll.I' And sa, because of her reogranhieal
situntion, Canterbar
vader from across the Channel. She became
an important outpost, then a king's capital,
then the seat of the English Church

And she acquired a cathedral Not the
‘-|':':'!'-||i'1: medievil edifice on whose tallest
T but only the first of

several bullt, destroved, and rebuilt on this

Pkl 1RO

Liantiacorum, as

wits o face every in-

LOWWETr WYy -.'.|.'II|

same spol. here was no such building i the

neally planned Roman town, with its stradeht.

rnsht-nneled streets ere was none in the
primiuve namlbet built upon the Romun ruins
by the »axons, Jutes, and Angles who came
swarming out of Germany after the legons
WEeTE nome to shore up

LOIEMNE emping

arcleredod Rosrmie's

Vionks Take Over Pagan Castle

For a couple of centuries, in fact, nothing
much happened ly the ford
miross the River Stour. Then, in A, 360, a

Ethelbert
headguarters. The event was so modest that
It couwld bardly have been heralded in the
echmng halls of history by more than the toot

I §
to the villaen

Jutish king named made it his

of a flute Yet within his reiim, Durovernum
Canttacorum, rechristened in plain Anglo-
saxon “stronghold of the
became the frst city of En
elish Chritencom
macy, the first cathedral in England, began o
tnke form
built for his own use

ntwarghurh
IMER Ol |'-.-|_'|'|-"
And the badge of its pn
Fven Ethelbert's castle, newls
became the residince
Il Homan monks

“How dhd monks get ho
I psked Jim Brasier

Well, it was all because of a Pope's
LeIegony, 1t wias, San

d of his castle?f”

LT

beautiful, fmir-

haired boys up for salé at the Roman slave
He said, “What are thoser SOMenne
sere Angles ‘Not Angles, but

angels,” quipped Gregors

=FITIE

-.:ill I-'I|__'.

*He decided to zend missionaries to the

{ iRy IIIl'Jl L | |-!:I I-||' ||'I|.|'|'|-

fored of

land of the Angles <o that these angelic types
would pet mto heaven, where they belonged
Augustine led the partv. He made friends
with Ethelbert, who not only zot baptized,
DU Zav

Augustine land, his castle, and other

uildings, and went to live elsewhere
*Aumustine and

ciathedral nearty, Probably meht on t

15 people established ther

| | ‘-]IIIT

where our cathedral stands today.™
Augustine did more than convert Ethel

pert’s gift mto a church and monastery: he

started an abbev outside the oty walls. Chris

bipser oof

Solemn footfalls punctuate the

ceremanics (lacing paged enthroning Fred
erick Donald Cogean (above) a5 the one
nundred amnd bret Archbishop of Canter

bury on lanuary 24, 19575

\mong the Archbhishop™s predecessors

whiose relgns diate pack nearly 1400 vears
werr men who forged Enghish  histor
Thomas Cranmer annulled Kineg Henesy

stenhen
nrim from

VII':s marriuse o Anne Bolesn
Lancton hedped wan the Magnn o
Bing john

death by refusing to compromise with King

1 homas Becket, who courted

Henry 11, enrmed 8 martyr’s crown.

LIAAY
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Church was his administrative seat ag Arch-
bishop of Canterbury. The abbev wns a
sanctuary in which monks lived apart from
the world, praving and contemplating With-
in the slowly coagulating country of England,
the cathedral knew no peer.

Things were looking up in Cantwaraburh
It< zecular ruler, Ethelbert, had extended his
control throughout the southern part of En-
gland, and its pair of ecclesiastical communi-
ties surrounded it with a double-distilled
odor of sanctity. Wrote the Ventrable Bede,
“Happier times than these never were since
the English came into Britain. .. ."

Italian Restored Church's Greatness

The hidden sun sank behind a curtain of
roiling cloud. As we wound down to reenter
the 20th century, it struck me that the somber
svene we'd left evoked the dismal davs that
followed Bede's cheery declaration. Just =0
had troubled darkness swept over this pleas-
ant land, bringing with it plague, corruption
m Church and State, political chaos, Danish
raiders and, 67 years after the millennium, the
destruction by fire of Augustine's cathedral.

It was time for 4 new era. The new ern
came with William and his Norman con-
querors, and with the new Archbishop of
Canterbury he brought from Notmindy, a
brilliant Ttalian churchman named Lanfrane

Lanfranc was a cleric and & lawver. This
duality of his nature brought about in En-
gland an awareness of the relationship be-
tween Church and State that has been basic
to British and British-related societies to this
duy. Lanfranc felt that temporal affairs
should be the concern of State, spiritual
affairs that of the Church., Thanks to Wil-
liam's success at Hastings, the State was in
good shape; but with the Cathedral Church
of Christ in scorched ruins and the monks
and brothers of abbey and cathedral at
petulant odds with one another, the Church
was in dismal straits

With genuine piety, legal skill, and a cer-
tun number of well-forged documents.
Lanfranc restored the first See of England to
its proper level of authority and prosperity.
He stitched back into the wvast and varied
cloak of the cathedral's real properties many
seements ripped off by compulsive baronial
thieves, both Saxon and Norman,

In accomplishing this he left, according to

370

a contemporary report, nothing to chance! he
renewed “all the liberties of his church and all
its customs, Socn, Saca, Toll, Team, Flymena-
tyrmthe, Grithbrece, Foresteal, Haimfare, In-
fangentheof, with all other customs equal
to these or inferior to these on land and water,
in woods, ways, and meadows, and i all
other things, within and without cities and
burgs, and in all other places.™

You get the picture, if not the precise
meaning. The Archhishop's gale of verbiage
ledd to the return of all church properties, and
perhaps a few others besides.

Lanfranc abtained from William a precious
bit of vellum, now known as the Accord of

Winchester, that reaffirmed the primocy

of Canterbury in. the English Church—
specifically over York, whoase Archbishop.
Thomas, signed with the grudzing comment,
“Conceda™ (1 concede), instead of the “Sub-
seripst™ (1 subscribed) of the other bishops.

And Lanfranc constructed another cathe-
dral, the second house of God on this spot, to
replace the charred and gutted runs of
Augustine’s church, This the Archbishop did
between 1070 and 1077,

But neither was it Lanfrane’s church with-
in whose massive walls we spirnléd down-
ward in dusty dusk. Less than seventy vears
after it was completed, that noble edifice
stood transformed.

Its arews had doubled. Its choir, particularly,
had grown greatly in size and masnificence
Even the old Norman ervpl was extenderd and
heightened to give the church its most charac-
teristic and specinl aspect: that of rising by
broad Hights of steps from nave to choir and
choir to apse.

Choirbovs Huve Tamished Halos

This immense renovation of the cathedral
so soon after 1ts completion savs something
fundamental about medieval man and his
Church—something that is hird for us, living
in a ime when religion seems to meiun so
little to s0 many, to understand. The Church
of the Middle Ages was a vital part of every
person’s life; the source of charity, education,
and protection, and the wav to an afterlife as
real as life on earth. Nothing was too sood—
or good enough—Ior a monument raised to
the glory of Cod.

Jim was ratthing at another door. “Follow
me,” he said. “We're below the level of the

Nutional Geographic, Mureh 1976




arches now. We'll eo out on the WILLK Wity
INCHT '_Iu' '1'.'.|1||||'.1..- .:!|.| o :|:1' INLETLOT
lrom aphowy

He led the way out of the maelstrom of

miasnnry anc ab NE NArTow ledees rom which

Wi |--:|-: =OE LIE TEAVE, CHOIT, iAnidl apse |..ir
wlow o white-and-purple  caternillar erept
into th hoar: choirbovs asembhling for
Vespers. “Angelic little fellows, aren’t theve™
Jim  asked, then answered himsell. “Not
alwavs, thevre not. Heaven knows what
deviltry resis in their little hearts

He turned and motioned toward a low
dark doorway., jnghng a hstfud of keys
\imost everything that stands today 1s 13th
century or later. Bul here He openiéd the
or “. .. 15 one small segment of the church
thiat remaims exactly ac Lanfranc built it b
lore Lhe end of the 11t] CEniury. A starwins
e must often have used. Careful! The stone's

iy Wort
Cathedrul Ravoged by Blare

1'.".-' _-:||:=.-_!|_|| CHWT L METryeE 10 I:’||-_-:n|:
where, a lew days after Christmas in the year
| 170, murder dehled the cathedral; A murder
that wits to alter the balance of Church and

state, and. incidentally, change 1h PVEICH
torm of the cathedral

"Uver there Archbishop Thomas Becket
died,” Jmm said. *That i3 the very place where
e fell and bilecd hese stmirs and o few
srtions of wall are all that remmin of th

church that 'Thomas knew '

Us a marvel (a miracle?) thot anvthing
elt, consmdering the mitensity of the great

hire that broke out in 1174, four vears after

Beckets death, on just such a day

Wil
Aautumnal winds

'he monk Gervase, an evewitness, tells us
that sparks from the burnine thatches of
nearbyv houses 1odl hedd off the heavy bemms
benoath the cathedral’s leaden roof, Within

hours the “glorious choir™ lay “contemptibh
n the ashes of the fire” The brothers held
WEvices 1n the unbumt nave, where thes
“howled rather than sane” their divotions

The choir had to be rebuilt; 3 murdered
vrchbizhop, whose soul was credited with
pertormung muracles, had to be housed in a
siirine worthhy ol 1ls ol LI frai ||'| i DT

NIF OO s .-.!||l||'_||,_;|'||-|| |||'_i|-;' 1Tt vl |-

cism and even magie, relics—the best

'-.'u:I!'.l WETE '_I;l, | il |:._-. i Il_l_||- O LI |||| |_-__

Mendmg time s rents, masons seal cracks
i the cellinge of the Dean's Chapel inhowie
Restorers puinstakingly cut clear glass (be-
il;u'l.'-- O teinforce parkts oo 12t CelEury
window. To Bnpoece 1he casth FEpaIrs, o
Eleeckral oifficsails ber Eppetaled for donations
H A3 mullon pounds—more than seven




And specially from ecery shires el
LM Engelond to Cantertnary Cheyg wenide,
Fhe hooly Olteful marter for o seke., |

Thus were pilemms drawn in Chaoees
lime, and o they are woday (abhove)l, ever
thoush Heney VT durine the Beformatio

fEmuantled thie =0rne 1o St [ Thirine

Bocket—the “holy blissful martyr™—and
shuipiped it te Londdo

Az [Chaneellor of England. Becket had
been Henry [I's loval friendd Mode Arch
Bishon of Canterbury, he later found Heney's

policies unacceptabile, Becket had th choos

ard he chose the Church. Four of Henms
kmiehiz murdered him o in the cathedrn

tncing page, ot top), December 29, 117

of saints—were properttes that brought fame
the faithiul, and, hence, money o the great

FENEHNS NCHSES

Uhe acquisition of Becket's body gave Can
terbury, already superior in rank to other
tnglish churches, clear supremacy in sanctity
ns well, LR v amoneg those lusty ot
mists, the pligrims of Chaucer's Canterbunry
fale:s

city and seee than Becket abive and mtem

Becket deud was worth more o his

perate A great golden shnine was planned
lor the mungled body, just enst of the choar
and the whole form of the cathedral’s eastern
end was altered to make possible the most
splendid presentation of this, the nehest reli

ol them all
Muartvred Becket Loval to God

Who was Becket, before death broughi
im eéven greater honors than those he'd
mnown in e A London-born Norman of
ereat wit and charm, he became the trusted
friend of the temperamental Henry 11, and
lorof Eneland Henrv pushed Bec ket

Eks 2 ey B, | i ' § L
into the arcnbishopric agmnst nis will and

L hanoco

gver his stern warning. As the king's friend he
was the King s man. As Archbishon he was, to
i great extent, God's man—and, 1o some ex-
tent, s own, He dressed elegantly, but under

s embroidered stk often wore coarse hadr

ity and  louse-
infested. Arrogance and humility  shared

SIS OoF DUFIAD 1Unics, J

Heckel's soul. But he was always a fizhter,
and tought to defend the role and realm that
har been forced on hin

Beckel had o die. “Are there no catiff=
who eal at my tehle who will ridd me of this
low-harn clerk?” roared Henry in a fit of
Angevin pigue. Four knights in his company
decided that the word “caitift™ (coswnrd) did

i e | =
I'. IJ'.I.!.'.: I.:I.J '\-I'[ LB I'.'

I nroperiy oesen

Lanterbury todo the Ring's apparent bicding
W hit happened then has made books and

plavs nned filme and nothing of

can fully describe it. In briet

TSP SO0

e four killers came into Canterbury on
A dank December dayv, picking up & few af

]
':l" i':'.'l & IER .|| CRemies On |'|=r' L A .'lII.”."| s |

[

lempestuous meeting  witl Recket in his
padace they Jeft, shouting “To arms!™ A litth

later, Thomas and hiz atendants entered
the cathedral for Vespers
Mi= companions tried (o close the door,

but Becket siopped them. “The Church o







(el 15 not o be made into a lortress h
said. 1 he murderers came calling for Becket

iraitor to' the king.”™ And he answered his
enemres, “Here am I; no traitor butl a priest

o] Lo

L he killers shuffled and clanked, for g
moment subdued by the dimness of the ereat
interior. Then, with rouised swords, thes
crowded m upon thetr victim, Thomas stood

firm, feariess, disdainful, “I am readv.™ he

said. ¥l die for my Lord. that in mv blood

the Church may obtain libertv and [eace.”

The first stroke sliced through his scalp,

but still be praved. Three more blows, and b
fa silenl. Une of his enemies reached down
with a sword point and spilled his brains onto
the stone floor, saying, *He will nse no more.”

svor did he. But Christendom did, in horror
and fury. Unly the lords of the Church stoord
Detween the peaple of Europe and the kings

wused them. In

and barons who so often a
their éves one of the greatest of the Lard's
servants had been cot down near Gocd's altar,

lor protecting the Church that protected them
Guilt Humbled Murderous King

L homas became a martvr—in Chaocer’s
words the “holy blissful martyr.” King Henry
knelt in repentance and had himself beaten
in atonement. He huddled alone by his
friend’s tomb in the echoine darkness of
the cathedral's greal crypt where powerful
Norman columns stand like a forest of stone,
holding the choir and apse above them highe
woward heaven. Surely, in the still and
haunted
words repeating: “A pretty saint yvou would
give (o that great bishopric,” and, *You are
indeed my Lord, but Almighty God 1= VOUr

Lord as well as mine.™

Wnurs, e heard Thomas's sardoni

"""n-ll saint wiis JJII.-I'I-_I'T 111 ||:- il';:'!;:'_'u_' I"*Zi: L4

saanl he bhecame, less Lhan three vears after his
midrder. And pilgrims, humble, nob

roval, came o beg blessings of his bones, Hos

I- =% .-I'
M !

eis and almshouses sprang up in Canterbury,

fpaw hecorme one of f|-L' ITILESR in‘-[:ur1.-.|.r LW N-

in the Christian world

. Lanterbury's period of greatest strength
We re a church, not a museum.” savs Dean pARAETOHLY -5 of greatest strength

lan White-Thomson, wt haome with his wife
Werid While the dean ministers o tha
farthdul, the Archinshop, Primate of All of the rehc of relics) and the Reformation i
the 1530Fs, mwhich Henry V1 “punfied” the
Canterbury anly on ceremonial ocoasions Lhurch by becaming its head, and drove all

saints, with Thomas in the van, from the

was probably that between Becket's death in

1170 {and, through his death, the poouisition

England, lives in London and comes to

: varwonal Geographic, March 1976




English heavens. He had the martyr's remains
burned and his images destroved. The shrine’s
treasure was carried away to London in 26
warons, and its grealest gem, the Régale de
France, spon graced Henry's fat thumb.

The age of pilgrimages ended. The Abbey
of Saint Augustine was dissolved, as were all
others in England. The cathedral establish-
ment, with its prior and monks, became and
still i= a chapter, consisting of canons to ad-
minister the see pnd a dean to take ultimote
responsibility. The Archbishop, being Primate
of All England, made a home in London (as
he still does) and wvisited Canterbury as a
puest of the dean. Having destroved o much,
Henry made one creative move: He founded
the King's School, in honor of himself.

Church Stands the Test of Time

I sat enchanted through the vesper service,
then joined the present dean for tea at the
deanery, a warm and wonderful old mansion
within the Precincts. The Very Reverend lan
White-Thomson is a tall, spare man, gentle
but direct and keen.

“Chur pastoral responsibility is great,” he
tokd me. “After all, we're not a museum. Our
church was built for the glorv of God, for His
worship. It exists for that, not for the interest
of tourists—who, nevertheless, we most
warmly welcome. We'll go on with this living
church regardless of what happens in the
world, and pass it on to the next generabion.
Because it 15 God's house

“We can't begin to take care of this vast
place alone. So we've launched an appeal for
three and a half million pounds [about seven
million dollars]. Sounds a lot, doesn't it? But

.. he ran leng ingers through thinninge gray
hair ¥, , . well, I'm just thinking of hearing an
American woman sayv: “When 1 came into the
cathedral, 1 felt as if I'd died and gone to heav-
en. And, vou know, if only a few can feel that
way, then evervithing that has been done or
ever will be done here is justified.

“Why did people build this cathedral, and
the one hefore that? For GGod. Time was no
object. Money was no object. Tt was ‘Let’s
do the best we can' And it's in the stone
The stone speaks.”

That eloquent man! [ dudn't hear his charm-
ing wife, Wendy, come in with tea and cakes.
She, unnssuming, did not interrupt. The dean
leaned back and spoke softly:

Coanterbury Cathiedral

“In the sanctuary today, as I turned toward
the congregation, 1 caught a glimpse of the
lovely clock that hangz on the north side of
the cathedral. You've seen it? 1 looked at it
through the stone screen that encloses the
choir. The pendulum was swingmng, ticking,
ticking awayv the seconds of my life—and
indeed of evervone else's life. Time against
the timelessness of the Immutable stone. We
move on. The church stands.™

It stands, and will continue to stand, even
though the stone and glass of its fabric are
not literally immutable. They seem so to the
human mind, and thus give greatl comiort.
Cathedrals are built for the centunes, but
centuries can melt the most massive masonry.

Said Peter Marsh, the cathedral architect
and Survevor to the Fabric: *A building like
this can be made immortal by the constant re-
placement of its worn-out parts. Some might
argue that if you replace evervthing, vou have
& new building. But that's false reasoning
This maintenance 15 a conlinUIng process, as
15 the replacement of cells in the human
body. A man’s skin restores itself, bul that
doesn't make him a new man.”

Cruftsmen Preserve Ageless Structure

1 went out of town to see Brian Le Mar at
the Cathedral Restoration Centre, where re-
placement stones are shaped.

“We're working on the southwest trans-
cept’s gable end just now,” he told us. YIt's
pretty far gone. If we let it alooe, it would
eventually collapse. You've seen the scaffold-
ing covering its greal windows? We go up
and tnke measurements, from which we pro-
duce drawings, [rom which in turn we shape
#ine templates to guide our stonecutlers

“Tt'll take a vear to work the stones, one
and a hall o set them, Before we do that, all
the glass must come out for safekeeping ™

In the dust-whitened shop hall a dozen
apprentices, 43 long-haired as their medieval
forerunners, cut up five-ton blocks of lime-
stone with an electric saw, worked the pieces
into shape with power tools, and finished the
elaborate sections with mallet and chisel

“When this gahle end i3 in place,” Brian
smid, it will look different from the old one.
It'll look the way the old one did when it was
new. The way it was supposed to look.”

(slass, too, needs special care, particularty
when it's as old as Canterbury’s. Many of the
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'.'._i|_|||_||.'._|,- are gone. YViciims OF LAl ugiest ol
human emotions—Ifanabic zéal. But a treasur

of great panels remouns todav, most of them

dating from the 12th and 13th centures
trederick Cole has charpe of these master
pieces and sees to their well-being i a studin
in the Precinet

"We ot throush the wir without damaes

e -llll "“The '-.'.'I||||ll.'|.- Wi -‘fl_:'l_"l in $lu
crypl, and despite bomb damage to buildings
very near the cathedral, the church neves
ook @ chirect hat, Almost maraculous; 150’ i

"But tme—tme and weather—there's
something else. Urlass does corrode. The nir is
polluted by fumes from industnies, and mols-
ture, oo, 15 4 lactor, |he irome thing 1s thid
stained plass 15 most beautiful while decom
posing, while being destroved. The corrosion
rhins the surface and scatters the hight so
that =ach bit glows

“People ask us why we can'l make as goodd
rlass as wias made in the Middl ATes. Wi

can Bul we can't make age
Cathedrul Doubles as School Chapel

EEF' |'||I"":l'l': CHIL &L |IFI| I'Il."_-‘- tETnent Lo
L wiest wiandow depicting Adam, driven
[rom den, working the soil

*“This 15 almost worn through in places. We
must strengthen and protect i, Une way Lo do

d of cach sprment pnd

that s to make 4 mo
cust o malching piece of cienr glass to rein
force 1 We're experimenting with resins and
plastics. We could even seal old glass into
sandwiches of new glass to protect them
arainst chemicals and sudden temperature
changes. We could, if we could get enough
maneyv. Unee, no price would have been oo
hierh, But now?

['he Preécinct=s

thedral, contains several domains other than

the walled world of the ca

CIWCEEl 1 MASTET ClUriloers |;|.,.|_' .Ill,.l:' |-__||||I | Hie

hing's School, with it< 530 King's Scholars and
650 Commoners. 15 the largest and liveliest of
 hiese Ml [HELE el forest of academe, the
place combines a physical mellowness ol an-
tguity with the freshness of skeptical but

searching voung minds. 1 shared meals with

the bays an therr diming halls, where incredi-

e amount= of conver=ation and consumyg
tion oceurred stmultaneous!y in lunch “houars”

'I:.IE ladten] only MiltnLuLEs
“Feople ask il we're a church school—if wi

g sl =l g hovs for ecclesinstical cares H F il




Conon [P, Newell, the headmaster. "W [ chmbed m darkness up to the ringing

don't. Cur bovs needn't b ANl Ans, | hamber in the woathwest tower om nigl
[ "histinnes (oF that matier. St we care abott when the band h wl gathered for [ICHC LI I
BIIEON, AnNd We Uuse our chnam L rathiel recilled an ancient warnine addressed to pro
prand one—the cathedral) ofte pectve bell ringers: “All vou that do intend

A line [rom a new bov's first letter hom o ring, vou undertake a dangerous thing.

oives an ides of the student's-eve view of th Why dangerous? A band member exXplained

hool-cathedral relationshap: ™ Fhen W suceinetl If vou're not careful. msteard
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n Canterbury. Now a supnly store for the King's School founded by Henry VITI
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sounding in sequence, then began to practice
that traditional English art, the ringing of
changes. Nothing in campanology (bell ring-
ing) is more complex. Grossly oversimplified,
ringing changes means altering, according to
fixed pattern, the order in which the bells are
rung. This is done by “rope-sight,” wherein
tach ringer watches the rope of the bell Jris
bell is to foliow, and pulls his rope accordingly
To give you an idea of the campanologist’s
problems, before fleeing from the mind-
bending subject: Twelve bells can be rung
479,001,600 different ways.

But the results of these efforts are defined
in wondrous words. One “double,” played on
five bells, is called *Superlative Surprise
Major." Who could resist that? And consicer
the black humaor of the miserably married
man who ordered at his death *a grand Bob
Major and merry mirthful peals” to celebrate
hiz escape from mantal strife!

Canterbury does not end at the Precincts
wall. Nor does anyvone in that enchanted
world wish it did. As itz civic officials rightly
insist, Canterbury town would be there any-
wav. Iy location on what is still a2 major
route from Europe to central England would
assure that.

Modem Pilgrims Flock to Canterbury

But Canterbury was and i= a pilgrim town.
Its two-and-a-half-million annual visitors
are pilgrims of a sort. Like their predecessors
of Chaucer’s day they prayv in the cathedral,
buy souvenirs in the shops, and explore the
winding ways. I followed this time-honored
pattern with Frank Higenbotiam, a gentle,
warmhearted man, full of wit and wisdom,
who had just retired from 35 vears as chiel of
the city hibrary.

We wandered around West Gate, a twin-
towered entry through the western wall of the
wown where buses came m with millimeters
to spare. Near there the River Stour splits in
two to How around and through the town,
and peaceful old buildings of hand-knapped
flint stand along itz banks.

The overhanging houses seem oo pictur-
esquely timbered and plastered to be real, but
they are as real as they were when Charles
Dickens saw and wrole of them, and they
were old then. Some were homes of Walloons
and Huguenots who brought weaving to the
city in the 16th and 17th centuries, when they

Camterbury Cathedral

sought sanctuary from religmous persecution
in their own countries. Outside the walls
modest little Saint Martin's broods away the
centuries among gnarled vew trees; the least
pretentious and, at some 1,400 vears, probably
the oldest church in all England,

Cathedral Casts a Speciul Spell

Frank drove to s snug home on the edge
of town. Furmiure bulked large and cushiony
in the little rooms, but the place held a sense
of =erenity as dwellings of kind and happy
folk often do, His wife, Phyll, made beautiful
sandwiches and put me at ease with her seli-
less good nature, Frank proudly displayved
his new stody, built out back, full of books
and windows and pleasant pipe smells

“I'm well set up here,” he said. “Quiet. No
comings and goings. Down across the mead-
ow there 1s the Stour, where we bathe in the
summer and fish too. Oh my, ves. Big sen
trout come up here. And if I'm lonely T've
only got to go down to the corner. That's my
pub there, and there'll be a few of the old boys
for a pint or a game or i natter. Cr all three.
You know, really, a man cant ask for much
more, can hef”

No, he can't. At a certain time in any hu-
man being's life, serenity becomes the most
precious of conditions. And, just as Frank's
cory home gives him that priceless satisfac-
tion of spirit, 0 does Chrst Church bestow
its special blessing on those who come to it in
satiness or despair.

The cathedral is old and worn, seme of 1ts
once-glorious windows now hlind and gray.
It is imperfect, for the mind of man, whose
creative genius brought it nto being, is im-
perfect. But it is all the more lovable for that.
It iz not soul-chilling in superhuman size and
symmetry, but warm, attempting the best of
beauty. Tt iz forever a medieval cathedral.
And the medieval cathedral s the greatest
communil work of art that ever exasted, be-
cause it is the most inspired.

Canterbury Cathedral was made and re-
made to the glory of God by inspired men.
The old rain-melted walls still stand in ther
miraculous eonfiguration, a heart-lifting song
in stone for those who will listen—who trv to
hear. Those who do come swiftly and with an
intensity that is overwhelming to the soul-
stirring realization that God hears too—that
“Surely the Lord is in this place.™ ]
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oolan Enengy
the Ultimate
Powerhouse

By JOHN L. WILHELM
Photographs by EMORY KRISTOF
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The heat of the untverse 13 produced by the sun,
—LEnsAanINy DA VINCT

(L ADDY, TT's 50 HOT," cries my 4-vear-old son,
snapping his hand back from the small magnifving
rlaze. ‘He has grown impatient with burning holes in
dead leaves by focusing ravs of the sun through the

magniher. Brushing warmngs aside, he tries concentrating
the miniature beam directly onto his hand. Immediately
he learns the sssence of Leonardo's dictum

Thiz experiment should be mandatory in every classroom
in the country, insists Dr. AL Mlavsky, executive vice-
president of the Mobil Tveo Solar Energy Corporation near
Boston, Dr. Mlavsky urgently believes thit people must
become aware of the =un’s enormous potentzal to help solve
the threstened energy shortage,

“If we want to have solar energy in our society by the
vear 2000, we've pot to teach energy technology, energy
eoonomics, energy mopagement—and wie've gol to begmn
todday: otherwise we'll never have n solar revolution.”

=mince the legendary Prometheus first stole the fire of
heaven, virtunlly all energy consumed by man has been
tathered by the sun Coal, o1l, and gas are residues of plants
and animals once fired to life by the warm rays of our near
est star, Solar heat also drives the earth’s raun cvele, power-
mg modern hyvdroelectric generators. Windmills that pump
water or produce electricity (Continued on page 355)

Lighting a lnomp agsinst a1 dark tomorrow, a

“power tower taps the earth's first, lnst, and cleanest
energy source: the sun. In thas prototype near Genoa,
[taly, mirrors (ocus sunlight into a receiver, glowing

like n streetlipght, where water s vaporized into |,022° F,
steam—poweriul enough o drive o generator
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turn because of solar-heated currents of air.®

Even the wood with which T stoke my fire-
place is a form of solar energy. Like oil and
coal, wood 15 merely solar power captured in
convenient packaging.

But the earth is fast running out of these
precious reserves of “stored sunshine™ At
our current pace, we will cansume in the next
25 years alone an amount equal to all the
energy wsed by man in recorded history, If
such consumption continues, obviously alter-
native sources must be found. And the magor-
ity of experts with whom I have talked agree
that mankind must Ipok to the sun to help
solve our energy needs

Sun's Energy 1s Boundless

“The solar energy that fulls upon the Ara.
binn Peninsula in one year i greater than
twice Lhe oil reserves of this entire globe,”
declares Dr. George C. Szego of InterTech-
nology Corporation in Warrenton, Virgina
Put another way, the sunshine falling onto
Connecticut roughly equals the total energy
used in all 30 states. Harvesting this diffuse
energy is clearly possible, but doing it eco-
nomically remains the major problem.

As Dr. Robert C. Seamans, Ir., head of the
Energy Research and Development Adminiz-
tration (ERDA), spvs: "Solar energy is, in many
ways, the *‘white hat' of energy sources, clean
and boundless. We're accelerating its develop-
ment, n all its many forms. But to make
solar energy economically competitive will
require peod, hard-nosed engineering.”

This vear a record 90 million dollars or
more will be spent seeking ways to convert
sunshine into economical energy, By the end
of this century solar technolozy could fill
about 10 percent of the United States’ energy
needs. I this seems a distant prospect, con-
Sider that it has been 30 vears since the en-
thusiasts of nuclear energy promised utopian
solutions through the power of the atom. Yet
atomic energy today accounts for only about
2 percert of U5, electrical consumption

Already the sun's energy is being put to
limited use in homes and buildings around
the world. The most common examples are
roaftop solar heaters that provide cheap hot
water for washing and bathing Estimates
vary, butl certainly more than a million of
these simple heaters are now in use world-
wide, 1in such countrices as the Soviet Undon,

Scrlar Energy, the Ultimate Powerhouse

Israel, Japan, and Australin. and in such
stntes 845 Florida and California

In the United States alone, more than 200
houses and buildings are, or soon will be,
partially heated (and some partially cooled)
by solar energy. Solar-heated povernment
buildings and schools are being bult in half
a dogen states; sun-heated condominiums
are going up in Vermont and Colorado,

During the winter in Florida, T tested one
of the several thousand solar-heated swin-
ming pools in this country. Even though a
chill norther was rattling the palms, the water
was warm. Electric heating for the same
pool would be prohibitive in cost

Today the sun's roaring hyvdrogen-fueled
furnace powers educational-television sets
in Africa, offshore Coast Guard buovs, and
navigation hghts on Gulf of Mexico ofl rigs.
Even the crucial warming bell and light= of
Creorgia railroad crossing relv on the sun to
power them. So do emergency call boxes on
the Washington, D. C., beltway. And nearly
every spacecraft that has ever rocketed sky-
ward has depended on purple-blise panels of
solar cells

By the vear 2000 today's dawning solar
technologles may have become a 25-billion-
dollar-g-vear industry (roughly equivalent to
the size of today’s electrical-machinery in-
dustry in the United States), This iz the pre-
diction of Walter Morrow, associate director
of the Lincoln Laboratory of the Massachu-
setts Institute of Technology.

New Interest Fosters New Firms

No wonder that a solar conference 1 attend-
ed was jammed with scientists from as far
away as Austrulia, Japan, India, and lsrael,
Basement tinkerers traded schemes with
corporation executives, while 4 host of newly
formed entreprencurial firms with catchy
names like Solaron and Solarex recruited
cager ecologically minded engineers who, in
previous vears, would have signed on with
MULIOT ACTOSPACce Companies.

“Solar energy 15 where the action 15" de-
clared one bearded applicant

Indeed And here are some wavs scientists
hope to switch on to the solar powerhouse;

“Soe "Clhn Wi Harness the Wind# by Roger Hamil-
sy i the Detcember 1975 NATIONAL GEOGRAFC, amd
henmieth F. Weavers "The Search for “Tonormow's Pay-
er’ In thie November 1972 bspe
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Clean machine of a century ago (above) was
ofe of severa! solir engmmes bult |_l:l. wwreclisl-
American inventor John Ercsson, This device
usetl 6 reflector trained on the sun to heat the
clnsed end of a cvlinder, Expanding hot air drove
i piston, powermng a fvwheel that turmed 400
tiTnes 1 mirite
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Satlors petting the hotfoat on the ron decks
i the Momitor, famed Crvil War Y"cheesebox
on a raft” desiened by Ericsson (above) T
have influenced him 1o v o harness the san
From the [860° (o the late 18805, he estab
lished many of the principtes wsed in capturing
wolar energy todday. Painting behind him
depicts the duel between the Monitor and the
Virgtnia—the renamed Merrimtack,

Sharpening the sun's eve, a special plasti
leris concentrites sunbeams on a solar ||_-||.
nspected by o technioian at Sandia Labora
tories in New Mexico (left). The magnifier
ncreases o hundredfold the electricity the

sificon cell produces directly from sunlight

Fiomeer of the power lower (ges 350-51)
Frofessor Giovanni Francia (right) stands be

hind another of his solar devices. a plastic grid
designed to be mounted atop o flat-plate solar
collector to boost its efficency. The honey

comb retians more than the usual amount of
heat from infrored rays by reflecting them
among s cells







Sun-heated surface
water at about 80"
flows through

FRIN g O SILLILM

Hot sun, cold sea: Their difference could
vield entrgy o drive ocean power piants of
the future. In this design by Lockheed
Ocksn Systems ol sunmvvale, California,
sun-heated  Galf  Stream  surfme  water
woidld vaponze a volatile fluid, =ueh as
ammaontis The vapor (dashed arrow) would
drive turbines to penerale s miigch as
160,000 Kilowatts, transmitted ashore bv
cable. Uther designs would use electrolysis
Wy ocapture seawalers hwdrogen, which
coitld be <hipped or piped 1o land as fuel
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* Heating and cooling. Tvpical solar-heating
svstems collect the sun's emerey with rooftop
arrays of piping and fat metal sheets painted
black to absorb as much radintion as possible.
They are encased in pglass or plastic and
angled southward to catch maximum sun-
shine. The collectors act as miniature green-
howses, trapping heat under their plass plates
Because solar radiation is so diffuse, the col-
lectors must cover 4 [aroe area.

Air or water in the piping distributes the
heat through standard ducts or radiators, Or
it can be stored in an insulated water tank
or 4 bin of rocks

solnr cooling systems operate on much the
same principle as gas refrigerators—the re-
moval of heat by circulating a coolant

Sun Power Cuts Fuel Bills

“I am utterly unaware of this being a solar
house,” says Mrs. George Lof, describing
what it 15 like w0 live in a sun-heated home
for 18 vears. The five-hedroom Lof home m
Denver has 600 sguare feet of rooftop solar
collectors designed by her husband. “In win-
ter they supply about a third of the heat
requirements and some of the hol water,”
explains Dr. Lof, who heads solar research
it Colorado State University. “In summer
they supply all our hot-water needs.”

Two 18-foot-high cylinders, filled with 12
tons of ege-size rocks, trap the heat as the air
from the collectors is passed through them
The red-painted columns fse from basement
to roof just inside the Lof entrancewsy—
umigue totems to today’s solar technology

This 310,000 prototype system cannol vet
compele with Denver's cheap natural gas,
sgys [Dr. Lof. “But if the alternate source of
heat in our house were electricity, we would
have paid for the collectors long ago.”

Solar energy of this tyvpe has a number of
social as well as technical ohstacles to over-
come. For example: Even if an economical
svalem were available for homes, who would
install and maintain it? Sheet-metal workers?
Roofers? Plumbers? Electricians? It is not
clear which group would have jurisdiction.

Another concern 5 the fact that no single
private builder in the U, 5. puts up more than
one percent of the new homes. Therefore, for
serious impact, thousands of architects and
contrictors in this countrv would need 1o
begin  installing solar equipment But the

Natonal Geographae, March 1976




building trades have been traditionally
resistant to mnovative changes.

Standards of equipment performance also
have to be set. Building codes need adapting.
The concept of “sun rights" has to be incor-
porated into city zoning laws (may a tall
building shadow a lower one?), Tax legisla-
tion miy be needed to allow homeowners
credit for solar investments:. So far, only a
few states have voted such an incentive,
even though today's price tag of $6,000 to
£8,000 for a tvpical solar-heating system is
fur too steep for most homeowners.

However, the experts whom [ have polled
agree that costs should drop significantlv
within three to five vears. And when home-
owners average mitial costs over the hifetime
of a salar installation, solur energy can com-
pete economically with other kinds of energy.
In several sections of the country where fuel
costs jre mgh, such as Boston, solar already
is cheaper than electric heating

A Word of Waming for the Eager

Dr. Peter GGlaser, a solar engineer at the
Arthur D. Little research firm in Cambridge,
Massachusetts, urges caution for those who
would rush out to be the first on their block to
install solar heating and cooling systems.

Lilaser’s advice; "Walt—unless vou want to
pay the extra monev—or build it vourself. Tt
will be at least three to five veurs before they
are readily available.”

After this brief waiting period, while eff-
cient designs are refined and mazs production
begins to lower costs, solar-heated and -cooled
buildings should become widelv accepted

Farmers and manufacturers will also bene-
fit from the sun's enerey. "We feel that a
major opportumty exists for industrial use,”
says Wilhlam R. Cherry of ErDA's Solar
Energy Division, “We can dryv or dehvdrate
fonds using solar energy, or heal waler into
steam for mineral processing or other indus-
trial applications. All these will have a major
impact on future energy requirements.”

Most estimates agree that in 25 vears solar
svatems could save more barrels of oil than
will be fowing through the Alaskan pipeline
—or about a third of all our current imports,
That amounts to several billion dollars a
vear in balance-of-poyvments savings. And,
as one lawmaker recently noted, “Sunshine
cannot be embargoed ™

Solar Envrpy, the Ultingite Powerlause

* Solur-thermal electric power. Steam hoilers
used in generating electricity require temper-
atures of about 1,000°F. By comparison, a
conventional fiat-plate solar collector =eldom
gets above 2007 F. To put sunshine to work
producing electricity on a large scale, it is
necessary to find new technigues

The technical solution to this problem is
centuries old: Concentrate the sun's rays., just
as my son did with his magnifyving glass,

In ancient times the sacred Greek temple
fires at Delphi were lighted by concave mir-
rors. The Greek scientist Archimedes sup-
posedly burned o Roman fleet at Syracuse
with polished <hields that concentrated the
sun. In moré modern times a steerable para-
bolic concentritor, aimed at the sun, powered
A steam-driven printing press at the 1878
Paris Expasition.

Seientists Refine Old Methods

High-temperature solar-power plants of the
future will reguire similar concentration tech-
nigques, such as plastic lenses imitating the eve
of the horseshoe crab (an ideal concentrator
of light), or special reflective coatings on
curved mirrors.

At the laboratories of Honeviwvell, Inc., in
Minneapolis, I saw a heliostat that resembles
stivered venetian blinds. Mounted on & turn-
table, it tilts and rotates o follow the sun,
while focusing the reflected beam on u tall
wiiter tank about hall a mile awayv.

Honeywell has a plan in which 74,000 such

heliostats, each 10 by 20 feet in size, would
reflect their searing beams onto a botler at the
top of a 1,500-foot-high concrete tower. The
cluster of heliostats would cover more than
a square mile; and could generate tempers-
tures well above 1,000° F., sufficient to pro-
duce power for 40,000 homes.
* Baising crops for fuel, Imagine one of those
ordinary tracts of pulp-mill forest—hut grow-
ing cottonwood, poplar, or eucalyptus for
energy insteard of pine for paper. Place in the
center & conventional steam-power plant, fed
by a continuous conveyor belt of hardwood
from the surrounding tree=. Such “energy
plantations™ are considered by many to be a
serious alternative to fossil-fuel power.

InterTechnology Corporation’s Dr. Szego
believes that certam fast-growing trees and
grasses, called “vrv bushes,” could be bred
for high-energy output and grown in energy
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plantations:. BTV stands for British thermal
umt, a measure of heat energy

Another strong conlender for such “hio-
mass” fuel 1s kelp, which can be fermented to
produce methane or alcohol. This gant sea-
weed 15 the fastest growing plant know,
sometimes spurting two feet in a single day

Further in the future looms the possibility
of generating power by actually using the
mechanisms of photosynthesiz, the process by
which all plants live and grow. In Melvin
Laboratory of Chemical Bio-
dynamics at the University of California at
Herkelev, I was shown a crude experimental
device that converts sunfight into minute
electric currents
* Energy from the ocean. French physicist
Jacques d’Arsonval predicted as far back as
1881 that man someday would use heat from
the sein [t soon may be true. The concept in
vilves using small temperature differences
between the sun-heated upper ocean lavers
andd tive colder, deeper water,

Atypical ocean thermal-power plant (page
i88) would be anchored off Florida Heat
from the constantly flowing warm Gulf
stream surface water, with a temperature of
about 80° F,, would vaporize a working fluid
such as ammonia, and the vapor would drive
a low-pressure turbine to generate electricity
The ammonia would then be recondensed to
a liguid by cold water pumped from depths
of 1,500 feet The process would be con-
timuous, since ocenn temperature differences
are constant, whether the sun shine< or not

The electricity produced by the offshore
plant could also be used to break down sea-
water into hydrogen and oxvgen by the pro
cess called electrolysiz: The hyvdrogen could
be stored in large container ships for trans-
port, or mped ashore to be used for fuel or
for synthesizing hyvdrocarbone

This scheme seems like science fiction. Yel
Carnegie-Mellon Professor Clarence Zener
declares that “the probabilitv of economi
feasibility of ocean thermal power stations is
a0 high that they will make obzolete today's
acvanced nuclear reactors before the reactors’
development 1= completed.™
* Solar cells. The unusual photovoltaic effect
by which hght can stimulate the Aow of elec-
tricity in certain materials was discovered in
the past century, The effect remained a large
ly undeveloped scientific curiosity until 1954,

Calvin's

TToNN 250 0ik & ) EEn THE RATORAL BUEERD [F W TRk
Glaring energy waste in o well-insulated
Muoryland house (top) matlerinlizes ns red
arel while zones abovel seen by a TV
cametra that records infrored ravs, or heat
Color-coded scale at bottom indicates lowest
emperatures al Jeft. highest at ripht
Warmth leaking from hot spots concerns
solar-home destgners as well as conventinnal
butlders. The Notionnl Bureau of Stan-
aards; using this house a3 part of a study.
estimates that the eguivalent of 500,000
barreds of ol could be saved dailv ifall U, S
hommes werp properly insulated
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High reaf vent allows sicape Tiited selar collector

af warm air drawn upward by ttlagram D) heats home
a sun-heated chamber called a and provides hot water, §
pienum, pullimg coal air into
house at ground level.

Insulating glass cover far
sedar collecting chamber
i keops hast from escaping

Evergrecns on
narthwest, rorth, and
northeast eaposures

rrintmize winter winds

L thres
§ Ehanbors trans -
gt B! tops

Fliwe

Plerum s hoat collectors
face west and south,

Floe for
backup S
i furnace.

s el el

Mirrar above dearwiy
reflects winter sun
down te melt e .an
stoop \disgram C

Low-leve! vents let coal
air from shaded ground areas
or cool night air enter the

house in summer




Energy-saving ideas fon

heating and cooling a house

The tun's vays penetvale into the porticods i
winler, byl in summer the path of the sun is vight

griser g ey .. build e sonth side loftier to
gel the winler sun and the novily side lmwer, o
keep oul the cold winds, sivorios, s coroay ae

BLTII.I}IT'"EE- on this 2 400-vear-old concept, an
architectural irm based in Denver, Coloradn
—Crowther Solar Group—tailors each of the

uniquely nechmatized structures it designs to the
Loy of the land and the cast of the sun (left),

The firm's founder, Richard 1. Crowther, sayvs,
“The most sensible way to use solar energy is by
first incorperating design features that would con-
serve energy from wlatever source, and by using
the local climale and topography to reduce the
deperdence on mechanical energy, My bedrock
philosophyis very simple: [ hateto waste anvthing "

About o dozen homes or affice bulldings e
alreiuly completed, under construction, or planned
by Solar Group in Colorado, Wyoming, Alasko,
and New York Hefore the last shingle falls into
place, as many as 1530 individual energy-saving
factors nre considered.

Windows—notorious heat steves—are kepl to
i tinimum except on the south side, and recessed
o i depth that allows the sun to enter in winter
when its angle is low, hut blocks it in summer
when it 15 @t its zenith (B) In windowless areas
special chambered skylights (A) admit maximum
sunlight but prevent escape of air

Trees play important parts in the architectornl
stagring. - Deciduous varieties on the south side
shacle the howse in summier when the sun climbs
higher. When its path travels nearer the horison
m winter, sunlight penetrates Lhe trees’ barren
branches to woarm the house, while evergreens

on the home's north face help baffle icv winds

Another angle for winter sun: Mirmrors mounted
over the front door act as an automatic snow
shovel, reflecting solar beat onto the stoop to melt
fee (101 On the roof, solar-collecting chambers (D)
use reflectors angled inside the top and bottom
surfaces to provide the home's hot water; a pipe or
tuct at the rear of the compartment bransfers the
heat for storage in o woter tank or ek bin

Cither components inetuned by the svsiem in-
chude various lavers and tints of plass o block or
trap heat, o greenhotse o condition the home’s
air, and an ingenious summer cooling system—
liternlly, air conditioning by mother noture. Dyr-
e the day the sun hedats a chamber called a
plenum on the roof. At nhght wall vents nesr the
ground are opened to admit cool @r. The heat re-
tained by the plenum crentes an upcraft inside it,
clrawing warm wir out of the house throush the
roe] ventilitor, cool mir then replaces 1t

“When the house i= comfortable, you close it up
16 trap the cool air," savs Crowther,

The eonstruction price for the company’s home
chestirns amses from 519,000 to STS0000, inchad-
me the high initial cost of backap furnsces and, n
most cases, alr conditbeners “We can't do away
with mechanical energy sources entirely in Den-
ver's climate,” savs Crowther, “The idea is (o use
them as little as possable, Even without solar col-
lectors, homes built to our deslgns can be heated
ane cooled for about 40 percent of what it would
cost for o conventional home.”™




Secondary furnace adds Mutal grid

impurities Lo create a applied to ribbon
“negative” layer A

Photonm

Positive silicon
lsuniight particles/

ribbon pulled

from -::rur.'rl:-ieh

9

T A R s e
! [ |I ] |I |I| |I II II|I II I|:I|III _|IrI|

f'“”' i

Furnacs
tube
N,

\ Ehn.r.l-r: -[nrming
carbon dis

g

W hgnhosuniight strikes the

ralh. phiotons croate positive and
'u:--._Id."."-'rr chrargrs, The alactric
currgnt produced in drawn off
wigthe metal grid

Megative layer

High-frequency AC current
running through the colls heats _ Metal backing
crucible to 2,600° F. Molten ,‘_,.4
silicon, with a trace of boran .
to make it a “positive’ conduction S
rises inside a die seeded witha =~ 8
silicon crystal. As the seed is !
pulled upward, a positive ribban iy = e

grows, shaped by the dietop. smande, st ﬂﬂr.

Thny

e # -"

when bell Laboratones scientists successfully knowing it For example, light meters in
created the first silicon semiconductor solas ome cameris—those not requiring batteries
cells capable of producing a useful current for the meter-—use a tiny solar cell to measure

An entire new industry was bom heht levels and energize the indicator
v typucal iin wafer
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solar Cells Essential for Spacecraft
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campatgn button. It 1s shoed from an ingotl of L he bArst totally solar-powered restidernics
pure sticon crystal into wiuch has been mixed  in the world—xasa’s Skylab space station

a minuscule amount of impurity, such as ran on solar celis. Thouen coppled after
boron. This impurity allows: thy rvafal to losing one wine of cells at winch, Skyvlal
conduct positive electric charpes. Another sttt mine astronauts for 171 dave in
impurity, such as phosphorus, 1s diffused into orbit. The output of the remaining R40-

Flas F o . " | a 1 1 i .
the top of the wafer, allowing that section to square-foot solar-cell array keépt the mission

@ ArTAY Was ln earth shadd

conduct negative charges: In essence the two  going. When t
sections Dehave hke the oppositely charged ow, Skvlab ran on batteries. which were re-
poles of an ordinary car battery charped when the craft returned to sunlight.®

when photons of lght strike the cell, they The total cost of this sunlit enerev wos
create positive and nesatve charres and start maore than 53000000 a kilowatt—1.1 '-'.-'.'-..J.r'.-
n current flowing The negative charpes, or  only enouzh to light ten 100-watt bulhs. Less
clectrons, are drawn off through a metallic  sophisticated cells intended for earthbound
gricd at the top of the wafer, then returned use now Ccost about 220000 a kilowntt, still
through a metal film at the bottom after flow-  prohibitive except in remote places like off
ing through an elpctric hght, a motor, or  shore oil rigs and isolated radio relav stations
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1wt =ojar-cell

But many experts predict
costs will spirad downward (o a competitive
=5(%) a kilowatt or less in the next ten VEArs
And considerineg how fast the

cist ol elec-
tronic hand calculators (made (rom simolar
sihicon circuitry) has ‘dropped 10 just three
vears, such hopes do not seem unreasonable

At the headguarters of Spectrolab, Inc,
marth of Los Angeles, | saw o solar array
underpoing tests. From a distance the mult-
faceterd panel of solnr cells, mounted at the
end of a 20-foot pole, looked like a mgantic
sunflower waving on i1ts stalk in the breeze

Close up, 1 could hear the buzz of a small
electric motor that kept the !2-byv-20-loot
array tlted toward the sun. Plastic lenses on
ton of each round cell concentrated the sun-
ight sp that ench disk “=aw"” the eguivident
of ten suns. The Alray was r.l;'-;ah'u_- of gener-
ating omne Kilowatt of electricity

The shah of Iran may so0n become a D
spectrolab customer. He has announced
plans o bring electricity by the emd of this
decade to the 70,000 remote villages scatiered
throughout his land. Each hamlet will be

Salur Energv, the Ultimate Powerhise

Breakthrough: The astronomical
cost of electocity produced by
solar cells for spece vehicles—up
to 230 a wall—may be broughi
down to earth by “growing” the
cell= in silicon ribboks. AL Maobil
Tyveo aboratories, where the Lech-
micjee. Was potdened, a schentise
muonitors n fiery fumace (deft) that
melt= sillcon into a sinp emernng
from & machine overhead. After
processing (far left), cells cut from
the rithbon vield current when
stimialated by the sun. Panels of
these ane-bv-fouranch cells could
credte the urban power plant of
the future, if made cheap enough
Refinements adready have cut the
spqice-use oost o oas low as 330 a4
walt on earth. The ribbon process
pims lor 50 cents a wall

couipped with elecine pumps for well water,
medical refrigerators. even educational-TV
sets receiving signals from a broadeast satel-
lite Tran
\nd theanswerto Iran's near-instantaneous
raral electnbhcation bes with solar-cell &rrays
sach as the Kilowntl prototvpe 1 saw—nol,
ironicallv, with petroleum. Thus may come a
revolution.

FFOpNseEs o Dt 11 SINECE,
i

trie socio-technologica
Wi Process Promiises f:fu'.cqwr Caells

At the Mobil Tveo Solar Energy Corpora-
ton near Boston, Dre AL Mlavsky showed
me one of the most promising experiments for
miss production of solar cells. So far solar
cells have been made by hand m hmited
guantities, Tyveo has developed a precison
machine that pulls a thin silicon strip in &
continuous rihbon (left, above). Already the
process has produced nbbon more than 75
feet long; Dre. Mlavsky expects the automated
machines will sventually wind out spools of
splar-cell sihcon several hundred feet long
“Within three vears we should know 1f 1t 1s

possible,” he savs
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The day may arrive when solar célls are
delivered to a house like rollsof roofing paper,
tucked on, and plugged into the wiring, mak-
ing the home its own power station,

The imaginative brain of Arthur D, Little's
enerey expert, Peter Glaser, has conceived
what he considers the ultimate solution to the
world’s energy neetds—a wolar power stution
orbiting in spice.

Satellite Would Know No Night

At his Cambridge, Massachusetts, office,
Ur. Glaser showed me a design for such fu-
turistic satellites. They look like gigantic but-
terflies, with solar-pane] wings 6 by 7% miles
in size. A single one of these power stitions in
synichranous orbit 22 300 miles above earth
might provide as much as 5,000 megawatts,
half the present capacity of New York Cityv's
eenerating plants

The direct-current electricity produced by
the satellite’s cells would be canverted at the
space station into micrownves and beamed,
much as by & standard radar transmitter, to
a ground-based receiving antenna some five
miles i diameter. There the microwave
energy would be converted directly into
alternating-current electricity and distributed
for use.

The great advantage of having the solar
cells in orbit i= that they remain in total sun-
light 99 percent of the time; only eclipses
darken them. Consequently, they are far
more efficient than carthbound systems.
Glaser estimates that the cost of the enerey
delivered to transmission hines would be liss
than twice that of a nuclear power plant

Trunsportation costs for the station, lifted
tram earth in stages, would be very high. But
a Princeton physics professor, Gerard K
(F'Neill, thinks he has figured a wav around
the price for getting the components into
space. His idea 5 1o hove space colonists
build the orbiting stations, using materials
from the moon.

| spent a day with ONeill recently, sitting
in on discussions with aerospace scientists in
Loz Angeles. Referring frequently to a stack

of intricate caleulations that he has compiled
over the past hve vears, O'Neill fended off
every criticism, while defending his advocacy
of immedinte space colonization.

Using only present-day technology, O'Neill
hns worked out the basic design of a perma-
nent space station that could hold 10,000 res-
wlents, He estimates it can be buiit for about
four times the cost of NasA's Project Apollo
mocn program—aot about 10 to 20 percent of
what conventional power-plant costs would
be in the U. S during the next 25 vears

O'Neill is no wild-eved dreamer. He is the
respected inventor of the particle-storage ring
upon which are based the latest atomic-
particle acvelerators. He told me that the space
colonies would be able to construct 5.000-
megawatt sitellite stations—and their ground
recetvers—or less than ten billion dollars
tach, to produce electricity for slightly less
than two cents a kilowatt-hour. Electric rates
in New York Citv now cost the average
consumer eight cents a kilowatt-hour

“The U5, market for satellite power
stations should be in the 50-to-100-hillian-
dollar-a-vear range by the vear 2000," pre-
dicts O'Neill. “This mav be one of the more
powerful reasons for the early development
of spaice colones.” Cilaser adds: “That means
we could become a different civilization.”

Time to Switch on the Sun

Thiz vistonary concept has been well ex-
presserd by physicist Freeman Dyson: total
utilization of the sun to power an advanced
civilization.

“The only limits to the technological growth
of a society are internal.” argues Dhvson, a
resiclent of the Institute for Advanced Study
in Princeton. “A society has always the option
of hmiting its growth, either by conscious
decision or by stagnation or by disinterest, A
sociely in which these internal limits are
absent may continue its growth forever”

Farfetched? Perhaps not, if we learn (o
switch on more of the sunshine that warms us
all, and make the sun a productive furmace for
all mankind []

Curing u crop—and a foel shortage: In North Carolina State Universitv's *aolar barn ™

fiberglass walls and black heat-ahsorbing framework trap sun-heated air to drv tobacoo.
The innovative structure converts to a greenhouse during the off-seasan, The system
can save i thind of the propane needed e cure tobaceo In conventional drying barns.

Solar Energy, the Ultimate Powerlouse
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ATE ONE NIGHT we had a happening in
Harmony Hollow, my home in the Vir-
pinia mountains. MNature and science
teamed up with Norse mwvthology. The
local weatherman predicted frost by moming, and,
in seeming confitmation, mv friend the “hootv™ owl
began calling in his shrill voice as if to warn his
neighbors of a4 change in the weather, Outside, the
clear, cold, windless might held me tight in its
silence, until 1 heard a znapping and crackling—
small sounds, vet distinet. Was it frost in the mak-
ing? Hacl I heard the sounds of Frost, god of frost
in Norse r11_'-.'1JmJu*,1_'|., at work?

Sims of someone’s work came into view as
dawn's first Light flooded the ]:J.]I:!!.‘h'.":li'rl.!. Fence
posts, bushes, and grass were coverad with a fragile
i that cangnt the sunlight omdd beckoned
camern lhe lnced edge of an vy leal spoke of
Frosti's gentle craftsmanship (right). Just a few
feet away, ke a white spucder in a green web, frost
crystids stretched across the vems of a bolly leaf
(left). Why the lone formation? Perhaps because
of varving air currents, differences in the texture of
the leal, or a lack of certain microscopic particles
on which frost builds.

Back inside the house and warmed by cups of
ten, 1 called myv friend Lvle Denny at the National
Weather Service to ask him how frost Torms

“Rob,” he began, "frost B a crovstalline form of
water, created when water in itz gaseous state
changes directly into a solid without going throueh
the hiquid stage.” He probably imagined my con-
fused look. “Put more simply, air becomes saturat-
ed with water vapor, and if the temperature is cold
enough, the vapor collects and forms frost crvsials
We call it sublimation.

“It's important,” Lvle reminded me, “to keep the
difference between frosting’ and ‘freerme’ in mingd:
some people blame frost for things it has abso-
lately nothme to do with, The ‘frost’ that gardeners
nate—"hlack’ or ‘killing frost™—is not really frost a
all but the motsture within a plant freezing. Under
certiun circumstances, the formung of real external
frost con actoally msulate the plants and help
prevent damaoge from freezing ™

Dew differs from frost only because the water
VIIpOr 15 at too hiph o temperature to sublime;
instead of changing from gas to sobd, the vapor
collects as tiny water droplets. OUne bonus of dew
or—in colder climes—{rost 15 that 1 becomes, In
places of little rain and snowiall, a major source of
water for plant and amimal life







ROST CAN BE WONDERFUL

F!J".‘-E with crvstals can be downrighi

from a few feel, but getting nose t

pxciting. Learning there 12 no difference
between man-made and natural frost, 1
scraped some particles from my freezer
| he = mples snone ke diamonds (above)
Tiny columns atop a frozen-fruit can

looked like toppled pillars of glass (nghtb

[ looked closer at one crvstal; it was hollow

(below). I again called Lyvle. “No, Rob,
nothing new; just a type of cup crvstal”

well, i1 was new—and beautiful—to me,










W that I knew

what frost was. i

Wes WimeE Lo Fow
my own, | wanted to
amutlate the natural
nving down of frost
As T walked the Gelds
in search of a model,
one tound me—the
tiloned head of o
burdock weed caughi
on my pants ieg, Bearing
the prize to the back
','||'IF|'|'|. [ -1.:|.‘|"I]ll."'|'|| i1
with a fine sprav of
witer o provide
maisture, then gavi
it a short burst of
Frenn Zas to lower the
temperature. In about
12 muinutes | had the

delicate sculpture at lefl

DIRMNAANTT
i shells of an

|l||!, .-.--‘"l_|||l
helped me record the
piolescence and
ariuithoond of frosi
right). Using the same
technigque as with the
burdock weed, |
photographed the cob
just as the ¢rystals
began to form, then
nEaEin ten minutes later
when the cogting wiis
complete, Un the long
niivts when 1 had walted
n gdamp tetds for Frost
o o his work, my lens
had usually frosted along
with the subject. Ni
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. frost assumes fantasti
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windowpane (right) form mysteriously
causes the clear space around a
trost pattern. 1 would like
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Sicily
Where
All the
Songs
Are Sad

By HOWARD LA FAY

FrENIGS TEETHE AL STALT

Photographs by
JONATHAN BLAIR

Mook pathos enlivens Palermo's
ontdoor market ns balladeer Rosa
Balstreri sings of a pensant whose
donkey has died, leaving him oo
source of mcome

In powvertv-stricken Sicily, even
the comic songs spring from
siclneds Statis as an autanomiois
region, granted by Ikalyv an 1944,
gave sciians more control of their
affairs, but didn't cure the island’s
suffering economy. Masshve financisl
i 15 needed, Stcilinns say.

O FAIR AND VERDANT was this ancient
land, according to a legend of the Greeks
who colonized it, that the dogs of the
hunters contld not follow a scent because of

the (ragrance of flowers. Its trees were turned
into masts for the ships of Carthage; 1ts grain fed
the far-Hung lemions of Home. But centuries
of pillage and abuse have left Sicily a Faunt,
eroded 1sland, and its people—courteous, m-
scrutable, wise—have learned to benr a heritage
of poverty, rebellions, and dreams of emigration.
Perhaps because they have endured so much,
they are a sturdy and ndmirable folk, as though
knowing in their hearts there is little more
that history can do

“We are old,” wrote the island's great 20th-
century novelist Giuseppe di Lampedusa,
very ald. For more than 25 centuries we'vie bieen
bearing the weight of saperb and heterogeneons
civilizations, all from outside, none made by
oursefves, none that we could call our own.™

Phoenicians ruled here, as did Greeks, Car-
thaginiuns, and Romans, The Saracens seized
sicily from the Byzantines, and the Normans
conquered the Saracens, Then came Germans,
French, and Spaniards, When Garibaldi stormed
ashare in 1860, bent on uniting Italy, maost
sicihans saw him only as another congueror

A Sicilian friend told me: “Ours has alwavs
been an occupied country. And always exploited
Nowhere will you find a people more distrustful
of authonty. Until recently Sicily was always
short of electricity. Some vears ago the Italians
stretehed cables across the Stradt of Messina to
bring 1n electricity from their prid. But every
sciian believed, in his heart, that the cables
extsted to drain away the little power we had,”

Today's Sicily, with its abandoned farms,
depopulated villages, and chronic unemploy-
ment, & consistent with its melancholy
A place where, to paraphrase (. k. Chesterton’s
ine ahout the Gaelz, all the songs are sad

Az long ago as the 12th century, an obhserver
described Sicaly as a land that “devours its
inhabitants™—a judgment that many still ac-
cept To learn of the 1sland’s problems, T visited
the Honorable Mario D' Acquisto, regional asses-
sor for labor and cooperatives—equivalent to a
cabmet mimister—in the Sicihan Government

The aszessor proved to be voung, astute, and
markéd by that healthy skepbicism common to
most swcilians, “For as long as anvbody can
remember.” he said, “Sicily has been under-
developed: And the bitter truth we are learmning
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now throughout the world is that under-
development causes underdevelopment. In
short, where there is no capital, few =killed
workers, and even fewer managers, a nation
cannot cure its own ills.

“Let me be blunt: Sicily's cure is Sicily’s
historic curse, a massive intervention by out-
siders. In the recent past Italy has expended
huge sums to industrialize the island. But
how? By building a few automated, stagper-
ingly expensive oil refineries and electronics
plants. Cathedrals in the desert! They employ
omly a few thousand technicians,

“Within the past twenty years, 600,000
Sicilians—people, we must assume, of initia-
tive and drive—have left the island We are
experiencing a Biblical exodus.”

Ume Sicilian preparing to jon the exodus
was Signoring Giusy Brucculert, a teacher in
i private school.

“l pgraduated from the Universitv of Pa-
lermo in 1972 with a degree in foreign lan-
guages,” she told me, “For a vear | knocked
on doors—travel agencies, mirline offices,
tourist bureaus, anywhere that my languages
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might be vialuable. But there was no job, and
also because 1 am a woman, no possibility
ever of a job. Excepl, of course, as n very
badly paid teacher,

“A normal Sicilian girl might accept this.
But 1 have ambition, and this makes me a
foreigmer in my own country. To better my-
self, T must get out.”

Farmer Loval to His Land

A few days later 1 visited a Sicilian who
had no  intention of leaving—352-vear-old
Giovanni Guzzardo, who, with his family,
farms 75 acres in the green tranguillity of the
heights above Caccamo. As we strolled across
his sloping fields, Signor Guzzardo—a strong
man with a weathered, mobile face—told me:
“The profit in farming is very Little. It per-
mits us to live, nothing more. But I was born
here. I love this land, Besides, farming 1s a
very proud profession. ' We feed the world,
Without us there could be no art, no industry,
Churs is the one indispensable occupation.”

As shadows lengthened across the voung
wheat, we made our way to the farmhouse.

“To have seen Italy without having seen Sicily s not o have
seen Italy at all,” said the German writer Goethe. Lying in the
Mediterranean'’s narmrows between Europe and Africa, Sicily
mevitably served as a stepping-stone for conquerors: Greeks,
Cartharminians, Romans, Arabs, and Normans, All left

natable relics, like the graceful temple at Segesta built s
by the mysterious Elvmians (facing page!. Erected

24 centuries ago, it stll stands above o lonely valleyv.
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ey, snothing smell of cattle permesated
nvard. We washeid at a basin and
enitered a small, immaculate room
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our places around an olicloth

Eovieryt HIE servistl by S1enint

in, and we took
COYE "l."'l !i:-il'r

Guzzardo’s buxom, pleasant wife, Rosa, was
we dined on olives
cured with garhic, fresh tomatoes, botled eggs

WITE

& product of the farm

hread, sansaere; cheese, and o tart red

[afe here has a rhvthm.” zaid Giovanni
“We alvavs know what we'll be doingr on 4
mven dav, In lnte July we winnow the grain
In MNovember we harvest the olives. [In Febru
nry we bhemin to weed the croplands."

gnora Giuzzardo brought a bowl of wnl
nuts for our dessert, and the youngest son
Lauseppe, eathered up  his

schoolbooks. His father watched affectionate-

.
| -vear-old
Iv as the hoy denarted to do his

our hope, the farmer said

utethy, “The rest of us have had no chance

‘Criuseppe 15
Lo Study and
[. A farm family must have al

eolucated member. Foo

for an education, but 1 want hin
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InstaTice

k=l One
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vear after
hons o improve agriculture  But
where it melts awav. | never see a penny of it
farmer 1 know. This 1= because |
am onorant. Bot if my
will understand the laws He will know how
to take advantase of the grants.

“Above all, I want mv children to stay on
this fand
I Any. ity
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o 15 eolucated, he

Here life 1= hetter and cleaner than
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share the world with noture

When 1 left Sienor Gruzzardo at his gati
starry sky, nmid the nch
adors of ripening crops, | realized that 1 had
sperit o doy with that rarest of God’s crea-

| tound contentment

vou breathe pure atr and

Benieath the ¢l

LIS a man who ha
Croeck Momuments Groce Sicih

s1cihy's long continuoty manifests itself drp-
matically in

Its splendicly preserved Cireck
s speord OULY L0 Lariede
iLsell i Hellenie monume nts

In the ezhth

grants settled in

century B.OC.. Lok imimie-
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established—Syracuse, Agrigento, Taormina,
Gela—rivaled the ancient capitals of Hel
The greatest was Syracuse, a5 magnihoent
0 me m riin as it was m hfe In 415 BC.,
attacking Athenians, in a vangiorious mis-
sion, arrived with a mighty fleet. But the
Sicihan atv-state crushed the Athenian ex-
peditionary  force Stnpped ol delenders,
Athens, Lthe greatest aty of anbigumity, fell to
the Spartans i few vears later

The Athenians had attacked Syracuse at
the behest of a little-known ally, a Hellen
ized people of northwestern Sicily called ¢
Elvmians. Thev ruled at Frice and Sepesta
until the Athentan invasion fatled.

At Segesta 2,400 vears agon, the Elvminns
lett behind an unbinished temple that, in the
words af one archenlomst, rivals the “Par-
thenon in the subtlety of 13 refinements.” The
sohtary roofiess temple stands on a spur that
cirminates ridges and valleys (preceding page).

| visited Segesia on a dav of early spring
when a raw wind lashed the uplands and sul
len clouds roiled through the shv like the
smoke of sacked cities. T stood alone in the
preat temple, among thie rmaehiy [doric ool
umns, with the hollow boom of the wind caff
ime the eroded stone. An eere and mowurnful
zound; nature's dirge, perhapes, for fallen pods

| walted while the sun sank behmd the
pagan sanctuary. Dusk-—hke a rumor of
nidigo-—seeped across the timeless landscape

Thl," '.'l.|'|'II|. Fose even i'I]'_’,lll'l.'F ] ] JHI'l—i.-L':J ['I'._'l-
way down the hill, Behind me the temple
spemed to glow with htful eold, a trick of the
hght and the clouds. Yet it engendered a sense
af ancient mvstery, of ancient cread. T was
it, 1o
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not sorry o leave the old cods o mig

siitudde, o mMemories,
Mabia Once Served Justice

Like every visitor to Sicily, 1 was curious
about the Mahia [ consulted a knowledge-
able journalist. “The Maha plays a key role,”
he sand, “but only 1in the west. In the east, for
example m Mes=ing, it has never been a fac-
tor, Long ago the Maha served a purpose. It
affered a poor man a means of justice outside
the always unegual Law.”

Using Sicilian wards, he sand: *“The present-
clay mafinest mamntain all the old forms. The
jumor members are expected to show their
SETUOrsS risprelly, or respect. And there 15
omertd, the conspiracy of silence that every
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aat foshinned

Ten-ton showstopper, a f
diter a ralleon bears o statue of 5t Rosali,
Palerma’s patroness, past the citv's cathe-
dral, conseorated in 1185, An annual three-
day festival honors the reclusive danghter of
i P 2th-century count. She has been revered
sinice LB24 when, savs trihtion, ler bomes
were brought o plague-stricken Palermo,
ending a deaddly epicemi

Niugcians on the @lded oxcirt wear [e<t)-
vl costumes populnr arcund 1700, townrd
the close of Spaln’s 3 -vear rule n Sicily
Allegorical cantives on the cart's sicles, their

harids bound , represent heathen forces over-
i
corme by St Rosalin

Vet Ceeographic, Morcl 1976







AR TW mMusk OofseTrye ;|||i|" L] IESLIONINE .'ll_

vinha assassination s stll carmed out witd

g (para, or sawed-off shotpun, And a dis

AT E i. i lubara b G, Or whiti

v aF Ll 1

murder.' But all this 5 =tage dressinge. Th
mahusi of today are merely low-grade gane
sters.  Lheir specudties are extorfion and

Brive Few Fight C.orruption

Cne 'man, at least, has dared to challeng
the new Mahin, Danmilo Dolol, an architect
from Turin, came to Sicily 24 years apo. A

babw died of starvation before his shocked
eves and, from that moment. he dedicated his
e to bettenng the lot of the poor In =acih

western mountiams. Lo reach his beadoua
lers i the town of Partimico, I drove inland

frovm the Gull of Casteflammare (map, pass

=umor Llalcl, an author of international
rernown, has long been marked or doom by
the Muaha; a combimmation of courage and
CALULION TS i.-_'!l| TELTTN .-_|'|'-.I' Ill_' IESs SLIry D I_l!

uminishes, shots from passing cars, even a

thi VMaha controlled adl water rnieghts and
evieryvbody had to payv for his share

T rmachtionally, indivacduals here have never

relnted to each othe UL -AlWays Ly SOne
I3 I'll" '-'.!Ill COE ||I"'-'-I'|l LIAYOTS OF [rOLes

uon. Msvaturally, many of theése were ol the
Maha Sichians are not violent people. Pea

snt= and fishermen have alwavs been resiened
1
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no one hid faath in the strepgth of grouaps
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Montelepre, the birthplace of a 20th-centun
egend, Tunddy CGlubano—perhaps mciy's
most chartsmatic folk hero, Turidedu  had

F L -!" MOUNIAINRS OF WESLENT ."-Il||-. 10 51X

tant vears—Irom |'-.= Vi i =i J.I-

L
approach was guarded,” a Sicilian friend had

tokd me with admiration. “INo one entered th

Es

Men still hold the high cards in mal

minated siclly, Consider rural Caccami,

where farmer Coovanm Guzrzardo, oenter,
whiles away an evening (above) plaving
phhoe. A Frame imilar to casinn, A cordon
of male Kibitzers includes bis son Cidtseppe,
at s lelt. A new laban law @ves wives the
e rigEhts th the home ag hushands Under
the statute women may help plan their chil
dren's education as well as make financial
decisions. Even so, ns one official onedes
st Eowndl Lonbce o tthe tome (o custoimns
to chanee.” When vounger Sicilinns (right)

rench adulthood, they may more resacdily







mountains without Giuliano’s permission

Peasant, bandit, natriot. he had stolen s
sively froam the rich and miven just a5 massive-
_ poor. | 1on-5ize  hand—
sommetimes allied with the Separatists who
sought independence for Sicily in the mad
940V s—hial humbled the lorces of the Italian
Republic. But this king, like his native land,
couwld know no victory

Un July 3
dawn incherd across a courtvard in Castel
vitrano and found Turdddu. He lay cromnled
i ceathe shot by the Matia? The police? The
landowners? [n the end. all had used Giuliano,
LA
trachition s death wis steeped n treachen
Adthough he was 27, his face,
had the “calm beauty of
olescent.”

v o the 15 batin

| 950), the silver hneers of the

distorting his strugele for the poor. 1n Sici

ghd violence

noted one observer

S E .
pn exhousted au

The end of that travic leeencl, like the be-
inning, vou can hind m Montelepre. Desolate
and poor, 1t huddles on a mountainside. Just
|.J1"-'I'I|'| '.||'.' LOWnN | CIUIT: Ty QLS |- -|,|-;_|_ |_ _|_]:.|]
An inscription nbove t

procliammed: Fummo come 61, faréle

SOMDer cemeters Tk
1L
We were as vou, vou will be az we

CEHE Nt

Unable to find an attendant, T climbed the
wiall andd located the o
soleum of Giuliann. Behind a wrought-iron
rate he les in A sarcophamas of white mnrble
guarded by o statue of the Sacred Heart, In
the grilbwork of the door someone had en

sress-hracketed mau-

twined fresh wild fBowers—all red and gold,
the colors ol the Separatists. Overhead, hawks
patrolled the silent sky, Un motionless wings

they sonred and careensdl on currents as

secret and elusive as dreams

it Glory to Palermin

Moslems Broue

Palermo. the .||||-'.-::.I af Steily, is EXperienc
mg an unprecedented boom. While the popu
island hes steadih
migration from the rural intenor has swelled
Palermo to TOU,000 inhabitants: one of every

lationn of the e iinerd

seven Sicilians now dwells in the capital
Although Phoenicians and Greels exploit-

ed the ditv's hime harbor, it irst came (o great-

mess under the saracen mvyvaders who arrived
century AD. Under the Moslems
it eventually counted a hundred thousand
inhabitants; it
mportant cites of medieval Eorope.

- '
in the ninth

rankerl amonge the  maost




Che Saracen inBuence hngers. Abutting the
from

ite, b

harbor s a2 section called the Kaless
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canse once the houses of Samcen dignitares

baove rses the gquarter of
it Ol

NereE, A

el
(Cassaro, from al-Oasr, the Redoubt,
thi* emirs’ [ortress

NEFTOW Sireels ol |!'|'..'- VETY
trafhc an unre

Tutomotive

The twisting
old city have made modern
lenting  nightmene
reigns (below). Stop signs and red lights are
\ frustrated drover will oot shrink
rom an end run glong the sidewalk—it he
in hind With littlh
motorists preempt <idewalks for parking

Against this abomination an @rm of the
nolice called the Vigili Uvbane—Vimiant Ones
of the City—wapmes ceaseless warfare. Day
fter day the Vigili range Palermo in fatbed

trucks ftted with cranes, hoisting and cartv-

AN !:I_'l

VEFT AT

'|||' room lll.'l- sace,

LIEE BV '|:'l"._'-l|i_'r '|I'I."!—.l'I| vichicles

A vignette illustrates the fatility of then
campaign: Picking mv wav un the car-clogeed
sidewnlk of Via | came upon a
brace of Vigili whisking an Alfa Romeo onto

thetr truck.

'] 3 .
Relmonte

‘wo drivers hlocked traffic in the

streel, urging the Vigtlant Ones o haste with
impatient blasts of the horn. Each was eages
o dart into the forbidden space being cleared
L3y thie police

Palermo, with its international amrport and
busy  harbor unguestionably  to
FEurope. Un the Via dells Liberta and Via
Ruggero Settimo, vou hnd a cosmopolitan
City ol expensive ||-'l':i||l||1|"~_ atie caneht Up
in the current Continental craze for English
catchwords. In Palermo vou

DEInngs

an shop for
infant togs—one hopes—at the Baby MarKet
for blue jeans at the Gulp Shop, or for a mink
coal at the unfortunatelv named Squirrel
Furrier. After a stick of Mash chewing gum
vou can solace yourself at the Syvmpathy Bar
with a Crary Whisky |punranteéed five years
ald), anrl dine at the Charleston Restaurant

Chr, if vou prefer, vou can wash your hands of

|:'I|' Whinie '.I'll'fl',; '.'I.'I’.Il al i .|L.I' (0] Hr*—|n =r|-| B
Marketplace Recalls the Past

still, the past continues to thrive in the
sprawling Vucciria, an outdoor market that
recalls EVEDY ATTED sl from Damascus to
Almiérs. Throurh narrow streels convergng

noon, and evenine—seemingly dlwave
shifted erowth (o th

down a hivhway, a still-useful waron (gbove) hauls gwm

recentlv mmived vehicle, already reduced

Looking for n way oul. a motornst resigns himsell o the horn
honking horror of Palermo's narrow downtown sireets. Moming,

traftic clogs the otv. New

highwavs fanndne out from Pudermo'’s crowded core, however, have

spbwrhs: - Southeast of the city, in central

Sicilyv, modern roads now replace horse and sheep trails. Rolling
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beds of charcoal. Men with sharp knives and
swift fingers chop purpu ‘seghseiu, boiled
octopus, mto manageable morsels and heap
them onto most plates. But the supreme treat
afforded by the Vuccina is vasiedda ca’ mensa

slivers of the spleen, liver, lungs, esophagus
of veal fned in lard, sprinkled with salt, and
servied on o roll

The high Siciban regard tor pood [ood
rechiss its zemith m desserts. The =lnnd’s
pasiries and ces have no rivals, and the en-
ure populace seems 1o sample them endlesshy
(nce, as 1 drank a cup of espresso in a café,
the dazzhineg display of pastry overwhelmed
all scruples. 1 =elected a cake hilled with
pistachio-flavored cream. For future refer-

One day, as T left the Vucciria, | héard a2 ence | inquired the name of this confection

new chant. It struck me as somewhat sm
biguous: “Catnri, § domestici! Su' cohiu’ duce
d'un peri di porcu! How savory, this kKale!
swieeter than the foot of a pig!™

“H Triomfo di Gola, signor,” the clerk re-
phied. Licking my fOngers, 1 refiected how
devastatingly appropriate was that name

the “T'riumph of Gluttony
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Wearing fashionable bikinis, Roman gymnasts cavort across a 1 600-year-
ol moszaie from a vills unearthed near Puos Armerine They coipld essih
make the scene al one of Sicily's sunmy beaches (left), the major lure of a grow-
hiove sprouted alonge the wlaned's

ing tourtst industry. High rises recentlhy

previnushy unexplotterd senshore, providing much-needed resort [ncilities
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The small pleasures
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Into et sublerrinean corridors
£ 000 Pa
.most of whom died m the 10th cen
tury. All were embalmed by

omvent: andd all we

Are rineEed soms
HEETTII LGS
the monks of the
ar their Tunerary clothing
Lrom top hat andd | s to hoon =kirts and bon
h ol doctors in dusty white coats
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“Death and Sicilyv." sighed Enzo, as we
fmally emerged from the morbid gloom of the
catacombs. “We can't seem to get enough of
each other. Look at our village doorwavs:
nlways bearing printed signs bordered with
black announcing the passing of somie rela-

tive. For our children, November 2, the Day
of the Dead, is more important than Christ
mas, which brines only minor gifts. On
Criorno dei Morti they receive truly imporiant
presents, miven in the names of the dead of
the family.”

In Palermo and environs several maenifi-
cent structures memorialize the molden age
that the Normans brought: the Church of the
Martorana, the Palatine Chapel, the majestic
Cathedral of Monreale, 1ts walls aglow with
(0000 square feet of incomparable mosaics.
\ll were built during the 12th century, when
~Norman kings ruled in Palermo and Sicl
dominated much of the Mediterranean.

Sormans Bring a Golden Age

In the early 11th century several ons of a
nearly impoverishe:d lundowner,
lancred de Hauteville, rode into southern
Italy to seek their fortunes. Incessanl war
tare racked the peninsuln, and the tough,
gpportunistic Normans prospered as mer-
cemaries and marauders, One Hauteville, a
brilliant, rollicking brigand called Robert
Guiscard, fought his way into the nobility
With perhaps a hundred horsemen, he and
his youngest brother, Roger, invaded Saracen-
ruked Sicily about 1060. Thirty vears of war
fare followed before all the island passed to
the Normans. Guiscard's death in 1085 lefi
Roger in control. From the beginning he im-
posed a policy of tolerance wnigue in 11th-
century Europe. Charters guaranteed that
“Latins, Greeks, Jews and Sarticens shall be
Tudged edch according o their own law.™

Arabic, Gireek, Latin, and Norman French
were all official languages in Roger's regime
He endowed Greek Orthodox monasteries
and appointed Roman Catholic bishops. His
army was built around Saracen brigades, and
Muoslems continued to provide the backbane
of the Sicilian E-uu—;mrr;]-:}'_

Hizs son KRopger [l-—one of the greatest men
of the Middle Ages—became king of Sicily
in 1130 Shaking off centuries of poverty, the
island prospered under Norman rule. Farm-
ing and tracle fourished. Every ship passing
through the Strait of Messina paid o toll equal
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Pickers reap a bumper harvest nea
Irapani, a mijor center of vitdeulture 1
trends continue, wine mav ane dayv outrank
citrus as Sicily's most valuahle prodict

Land reforms m the earh
VOS's divided many of the island's laree
estates left follow |_|_'. absefilee oWwTers. o
program mtmed of improving the Jot of the
farmer Todsy 90 percent of the sland is
used for crops or pasture

15 s




Vel |







percent of the value of its cargo into the  commanded the Sicilian navy; his squadrons
treasury, Soon Sicilian gold and power dom conquercd North Africa, scourged (sreece,
inated the Mediterfanean. 5t Bernard of  and chollenged mighty Byzantium. Robert of
Claarvaux, the most powerful spiritual votce Selby, ane of many Enghshmen W serve the
of 12th-century Europe. haoiled Roger: "Far  kings of Sicily, became Roger's trusted coun
and wide the renown ol your magmifncence selor; later, another Enghshman, Walter of
has spread over the enrth. For what landsare  the Mill, became Archbishop of Palermo and
there to which the glory of vour nume bas  built the great cathedral that still stands
nol reachect? "n".-n':-lr--'l-l_*. [talian historians . have trins-

Roger's kingdom represented o miracle of muted him into Gualtiero Offamibio

anthests. A Greek. Georee of Antoch Colnage of the readm was dated according

wrhaps the greatest admiral of the ag o the Moslem calendar; Rogers coronation
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compiled one of the great books of the Middle
Ages, A compendium of geographical knowl-
eelge, it pointed out that the world wis round
—thus anticipating Columbus by 300 vears
Islamic scholars still know the work as Kitab
Rujar, the “Book of Roger.”

Az oid his successors on the Norman
throne, Roger kept a harem, and eunuchs
were no strangers to his retinue. Many of
Roger's Christian subjects, reported one
visitor to the island, “accused him of being
... in his heart of hearts, a Muslim "

The king died in 1154, His <on succeeded
him, and then his grandson, But neither in-
herited Roger's gift for statecraft Still, Nar-
man Sicily survived the attacks and plots of
jealous enemies. Even to the end, it stood ns
i brilliant prelude to the Rennissance. The
passing of the L2th century, however, saw the
end of the Hauteville dynasty, And with it
in the words of the premier historian of Nor-
man Sicily, Lord Norwich, the end of “thut
sad, superb, half-forzotten Kingdom, whose
glory shone ever more golden as the sun
went down."

Precious Mosaic Survives Eight Centuries

On a Sunday morning I drove to Cefala,
43 miles east of Palermo, to visit the most
sublime of the Norman relics—the cathedral
built by Roger 1T beside the Tyrrhenian Sea
Architecturally it is a svnthesis of austere
Norman masonry and graceful Saracen
arches. Inside, covering the ceiling of the
greal apse, gleams a 1Xth-century mosiic of
Christ Pamtocrator. The face of the Ruler of
All is stern, vet compussionate; nowhere in
the nave can yvou escape the Saviour’s griev-
ing eves. I am not alone in regarding this
mosaic, by an unknown artist and all but lost
in an obscure Sicilian town, as the ereatest
work of art the world has ever seen (page 431).

Between Cefalo and Messina, Sicily's north
coast offers dramatic vistas, (rreen towering
mountains plunge into the sea—sometimes
gently, sometimes precipilouslv—and lonely
beaches scallop the shore. Checnsional re-
sarts raise o brave sprinkling of cabanas aned

umbrellas, but these roughly pebbled beaches
attract few vacationists.

Near Torre del Lauro | walked along a
strandd that stretched for empty miles. The
waves of the Tyrrheman Sea sighed against
the bench ke an uncertain lover. Every-
where lay the haunting impedimenta com-
mon to deserted seashores: driftwood caressed
by patient currents into abstract sculptures,
a strake and oarlock from some smashed boat,
it single enigmatic shoe—plus a generous sam-
pling of the garbage with which Sicilians so
blithely strew their landscapes.

The Past Lives Under Sicilian Soil

Among the pebbles T caught a glimpse of
patina. T picked up a curious asymmetrical
object, hall stone and half corroded briss—
three unfired 30-caliber rifle cartridees Tused
into a chunk of conglomerate rock.

In 1543 World War 11 had stalked this coast
as invading Anglo-American forces advanced
toward Messina. All the combatant=—British,
American, Italian, German—had used am-
mimnition of foughly this caliber. An expert
could certainly determine the nationality of
these embalmed bullet=: But did it really
matter? Here, on this oft-conguered island,
nature had fashioned a small monument to
the futility of battles,

As every archeologist knows, Sicily 5 a
time capsule, Sink a spade anywhere, and vou
will unearth the past. Does the fourth century
AD. interest vour Three miles southwest
of the mountain town of Pingza Armerina,
you can visit it—a world still Roman, still
pagan, still splendid. In 1950 archeologists
began to unearth a magnificent, rambling
villa—built perhaps by an emperor, perhaps
by a fancer of wild animals—with a phe-
nomenally rich trove of Roman mosaics. The
excavation continues and each vear produces
new discoveries.

As vou dnift from room to room n the vast
pleasance, vou see—portraved on the foors
in vivid reds and blues and flesh tones—the
life of 1,600 yvears ago, Charioteers lash their
teams around the Circus Maximius in Rome,

Hanging out ut the comer store, San Fratello’s war veterans bask in the morming
sun. In Waorld War 1, Italians fought an the side of the Allies During World War 11 a
meossive assnult by Hritish and Amernican troops in 1925 wrested Shclly froms thie G-
mans and ltalians after 38 dovs of fghtng that Jeft many cities and owns dev astated

Sicily, Where All the Songs Are Sud
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Haven for o king; Fleeing a storm at sen, Sicilv's
frst Norman king, Rooer I took shelter in this
quiet cove af Cefoll more than 800 vears ago, tra-
dition savs. Grateful for hit survaval, e biegan
biilding o momument o Christ on o rocky hepd-
land overlooking the Tyrrhenian Sea. Thus the
fishimg village acquired its majestic twin-towered
anthedral, A mosale of Chnst in the apse domi-
rales the cathedral's interior (lacing papei
Under Roger I1. whaose futher had defeated the
Saracens in Sicdly in the 11th century, the Nor
man< reached their greatest power in the Medi-
terrancun—iand Seily its greatiest prestize. Both
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[ather and son permitted the Sararen’s sophistl-
caled civilizaflion o thrive bestde Norman and
Byrantine cultures: Art patron, author of Sicily's
firsl written laws, and congueror of parts of North
Africa, Roger 11 created Europe’s greatest court at
Palerma, His intellectonl cunosity spawned The
Avocation of o Man Peserous of a Full Knowledge
af the Diffevent Countries of the World—known
simply as the “Book of Roger.™ This 12th-century
Eltempt a1 global Koowledse, wotten by o court
scholar, not only notes that the “earth 15 round,”
but also proclaime with equal gesurpnee that some
MNorwestnns are born without necls.

Narwnogl Geographic, March 1976






straining men load camels, elephants, tigers,
and rhinos aboard & ship, its rigging portrayed
in meticulous detail. A pagan priest, in vest-
ments that prefigure those of Christian prel-
ates, sacrifices o Diana. A man leads two
hounds whose collars and leashes can be
found at vour local pet shop. Women in bi-
kinis exercise with dumbbells and o large
ball (page 419).

To look at these, our distant ancestors,
with their expressions of placidity and pam,
smugness and astonishment, 15 to reslize the
profound truth of the French proverb, Plis
g change, plus c'est la méme chose—The
maore it changes, the maore it is the same.

Not far from Piazza Armering lies a small-
ish steel-gray body of water called Lake Per-
pusn. Here, according to Jegend, the virsn
goddess Persephone was  picking flowers
when Hades, ruler of hell, emerged from the
lake and savarely abducted her.

The tale could serve, I thought, as an
allegory for Sicib—a once-fnir country rav-
ished by invaders, From Pergusa [ drove
towisird the east coast, through crumbling val-
lages, past forsaken farmsteads and parched,
untended fields. The land of Persephone.

Emun's Threats: Fissure and Fire

Virtually all castern Sicily lives in the shad-
ow of one of the world’s maost famous volca-
noes—Mount Etna (facing page). The graceful
cone-shaped peak rises to o height of some
10,500 feet. The altitude of Etna, however,
pales beside its great hulk: the base of the
mountain covers an area of 500 square miles,
and 60 towns cling to its fertile, if sometimes
heaving, slopes.

The ancient world regarded Etna as the
forge of Vulean, Pindar wrote of it in 475 n.c.,,
and since his day chroniclers have described
some 135 mojor eruptions—the last in 1971,

To learn =omething of Etna before ascend-
ing i, | called upon Professor Salvatore Cu-
cuzza Silvestri in his volcanological labora-
tory &t the University of Catania. The city of
Catania, Sicily's second larpest, is both a gift
and a victim of Etna. Eons ago, the volcano

hegan to build an offshore island that witi-
mutely joined Sicily, Catania rests on a laver
cake of lava on the seaward face of this rela-
tively new land, and periodicallv—most re-
cently in 1923 —more lava boils down the
mountain to menace the city.

A corcial, witty man, Professor Silvestri
tenieled to deprecate his {avorite volcano.
“Etna izn't really deadly,” he said. “This vol-
cano is of a tvpe that will never explode
cataclysmically, Rather, small shocks con-
tinually rend the slopes, freving gas and lava.
In 1928 such a fissure destroved the town of
Mascali. Another similar split threatened
Bronte in 1974,

“But the chief stipgmata of Etna are the hun-
dréds of little shrines vou find on the slopes;
each marks the spot where a saint stopped a
flow of lava that threatened a village. Actu-
ally, the lova from Etna's fissures rarely flows
for more than one or two miles. But peaple
hitve great trust in their saints.”

Sno-Cat Lambers to the Summit

Reaching the summit of Etna combines a
maximum of technology with a modicum of
exertion. I followed a winding road up to
Rifugio Sapienza, 6,230 feet high. From there,
a funivia—an overhead cable car—swung
mie up to 8,200 feet. T came to Etna in April,
a treacherous month of crumbling snow and
sudden storms. So. for the final winding
three-mile ascent, | rode ina tracked Sno-Cat
piloted by Gaetano Mazzaglia, who lives on
the mountain and works for the funivia The
proasaic vehicle, of American manufacture,
hecomes a poem in Ttalinn—f Gatlo dello
Neve, the Cat of the Snow,

Ascending Etnais aninverted journey from
Paradise to the Inferno. Vinevards and or-
chards and bright. neat villages dot the lower
reaches; above 4,000 feet stand clumps of
chestnut trees, then forests of oaks and beech-
ea. At 6,000 feet vou enter a sterile moon-
scape of reddish-black lava streaked with
aming =now. Then comes the white glare of
the snowheld that covers the upper slopes.

The Cat of the Snow lurched through the

Puffing a warmning, Mount Etna spews stenm nnd gas, constant reminders of her ability
to belch “fouritains of purest fire,” as the Greek poet Pindar described an eroption in 473
B Today tracked ar four-wheel-drive vehicles carry visitors over o rogeed trafl al-
most o the main crater of Europe’s loftiest volcano, 10,900 feet above the lonian Sea
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imute priests came from Catama with a archilecture. Built by Greeks in the third cen-
relic of St. Agatha. They beld it up and the tury B.Cc. and restored 300 veurs later, after
i

Vi stopped the rise of the Koman mpire, it commands
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member of the Sicilian parliament. A cul-

L he next day | reached Taorming, perhaps  tured man of middle age with a narrow

the Mediterranean’s loveliest resort. Luxury scetic fnce and impeccable manners,; he lives

hotels riseé above small hudden beaches, and quietly on a headland overlooking the exquis-
Lhie shop-lined streets wind up to a the- ite turguaonse arc of the bay of laormina

fer thal 1 one of the glores western Pusk was lowering when 1 arrived, and no
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light= were on in his apartment. In the living
room Signor Castrogiovanni’s sister poured
drinks. Unaware that 1 understood Italinn—
although imperfectiv—she said to her brother,
“Attilio, please be discreet.™

He smiled thinly. “To me bread will be
bread and wine will be wine.”

When an amnesty freed all Sicifian palit-
ical prisoners in 1946, Castrogiovanni had
served the better part of a yvear in jail and
stood srrused of 24 crimes, three of them
meriting the death penalty. All sternmed from
a small, savage war scarcely remarked by the
rest of the world.

Unlikely Allisnce Battles for Freedom

In 1943 he had helped to found a move-
ment for an independent Sicily. Professors,
students, landowners, artists, peasants joined
it. But, with the end of World War 11, Italian
forces attacked and devastated the various
headguarters of the movement. Separatists
took up arms, The bandit Giuliano joined
them. Following a flag of red and gold, the
unlikelv assemblage fought for a free Sicily.

The Separatists pled their case—in vain—
when the United Nations was formed in 1945;
Giuhano tried—in  vain—to persuade the
USA o annex Sicily as its 409th state,

In the end the little army of idealists dis-
banded. Many had died. Many more, such as
Attilio Castrognovanni, had been convicted
of “attempting to subvert state institutions.”
But, while stiil in jail, he had been elected
to the Italian Constituent Assemblv—as an
unreconstructed Separatist. Some Sicilians
would disagree with his view of hstory, fil-
tered as it i1s through his tragic experience.

In the apartment in Taormina the fatling
light glinted on his eveglasses as he spoke.
“T can assure yvou that Sicily would be differ-
ent and better if we had separated from ltaly
in 1946. For a brief moment the opportunity
was there, but we missed it

“Ialy had annexed Sicily in 1800, Eighty-
three vears of Italian rule had left our isfand
depressed and dizillusioned. 530 when we roag,
minst Sicilians supported our strugele; the
British and Americans, who had captured the
island in August 1943, regarded us symipa-
thetically. For two vears the movement ex-
panded Hope was evervwhere.”

Darkness deepened in the room, and his
voice became faintly ironic, “In 1943 [taly
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switched sides in the war. Italian regiments
mvaded the mountains to root us out The
Communists fought us because an independ-
ent Sicily would have ruined their grand de-
sign for Ttaly. And the Mafia began to subvert
us in every way. You see, mahusi never cre-
ate power; they join it wherever it appears.
Az spon as they saw that the Separatists were
doomed, they allied themselves with the
opposition and did everything in their con-
siclernble power to smash us

“Despite that, we succeeded in forcing Italy
to grant autonomy to sicily. A statute—writ-
ten by Sicilians—provided for virtually cone-
plete sell-government. The great majority of
Sicilinns; including most Separatists, were
satisfied with this new status. The movement
for independence rapidly melted away,™

“Did autenomy bring any benefits to Sic-
tlv?" T asked

“None, Sicily was totally betraved. The
principles of our statute have never been ful-
lv applied, and the autonomy has been trans-
formed into a mere farce. You must never {or-
get,” he smiled bleakly, “that Italy is the
motherland of Machiavelll™

We walked across the dim room to the doar.
“Dne cannol decerve oneself.” he said with
his desolate smile. “The movement failed. Yet
the Separatisis planted a =eed. Our statute—
a constitutional law—is there. In ten years, or
perhaps a bundred, it may bear fruit This is
the only optimism left to us"

History Weighs Heavily on Sicily

At the door we shook hands and 1 thanked
him for his candor. Then I asked a final ques-
tion: “Do vou feel any bitterness?™

Again the bleak smile and a small inchina-
tion of the head. “Tnfinita. 1 have infinite bit-
terness.” The last light, like the embers of a
dream, was dving outside the windows

Too long ahistory . . . too many conquennrs.
Now, exhausted by time and defeat, most 5i-
cilians have made their peace with the pres-
ent: They are Italian. Not, of course, Attilio
Castrogiovannt brooding in the Taormina
twilight; not the pilgrims who daily twine red
and gold wild flowers on the mausoleum of
Giulinno, But most of the rest

O Singer of Persephone!
In the dim meadows desolate
Dast thow remember Sicily? []
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STOUFFER'S vs.PEAS, PEAS PEAS

Fover ]1 we the feeling vou've seen one ]}'Ld 1= 1§
too many ! 5 i =
Any time vou do, just think of Stouffer's, We

have a dozen delicious wavs to help vou break 5
out of the peas, peas, peas pattern. g
Our Brussels Sprouts au Gratin, for instances =2
Tender tasty little sprouts smothered in a smootl “’1r
white sauce, and topped with Parmesan cheese.

And Stouffer's Green Bean Mushroom v
Casserole is a side dish that's a delightful cont m*:t R v
of tastes and textures, e

Or have our Broceoli au Gratin. Tender broccoli -},, e
in a smooth cheese sauce made from aged Cheddar, " 17 7 B8

Stouffer's Side Dishes. Thevre different. They re delicious.
And you can have them anytime, for just pennies more than
“peas, again.




DATSUN B-210.
BUILT TO KEEP ITS FIGURE.

(41 MPG highway, 29 city")

9 trained techni-
“cians and a comput-
erized parts network.
We figure the longer
your Datsun survives the
o longer you'll save.

| & *LEPA dynamometer estimate.
plece unibody construction. B-210 with manual transmis-
So it will stay in one piece. ston. Actual MPG may be more or

Tough match.  In the B-210, less, depending on the condition of
power 1s supplied by a spunky 1400cc  your car and how you drive.
high cam engine. Which is matched
with a durable 4-speed manual
transmission. (Fully automatic 3-
speed 1s available.)

Tough choice. Three B-210
models: Hatchback plus 2 and 4-Door
Sedans. All come with such high
standards as fully reclining buckets,
comiortable seating for 4, and power-
assist front disc brakes.

Tough backing, Your Datsun i1s
backed by nearly 4,000 factory-

Tough all over.
All Datsuns, like our
B-210, are designed to 4
get good car mileage 8
as well as good gas ¢
mileage. For instance, =
the steel body 1s of one-




Polynesian
voyager
recalls

Hawall's
past

Sl_ul—l LINSEEN FOR CENTURIES, & doubls- Polynesian Voyaging Soclely to build the vessal
ulled voyvaging cance likethose of the earty Crew chiel Kimo Hugha (right, lower) mands

Polynesiane speeds wing and wing through & steering sweep with a treditional adz. In
Hawaiign waters (above). In a lest ol he per- next month's GEOGRAPHIC, training skipper

farmance of such crafl, an 18-man crew will Herb Kane (nght, top) t&iis ol the perious
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The Honda Civic CVCC” got the highest
mileage of any car in EPA estimates for
manual transmission models: 43 mpg high-
way, 32 mpg city, 36 mpg combined?

The conventional engine 4-speed Honda
Civic Sedan costs less than any new car in
America: $2729.1

We can explain how we did it in two
words: brilliant engineering.

The most obvious example of brilliant
engineering in our CVCC model is our
Advanced Stratified Charge Engine.

It runs on regular, low-lead or no-lead gas.
It doesn't need a catalytic converier.
And it's amazingly responsive.

Highest mileage orlowest

The engine is mounied sideways up
front by the drive wheels. So there's more
weight where the traction is—-to help
keep a Honda Civic moving under difficult
driving conditions.

Honda Civic Sedans and Hatchbacks
have MacPherson strut independent suspen-
sion at all four wheels. There are also two
independent braking systems with self-
adjusting power-assisted front disc brakes.

There's brilliant engineering applied to
the interior of the Civic, too. We designed
the passenger compartment first, then buili
the rest of the car around it. So the Civic
seats four adults, with room for luggage, too.




price.The 1976 Honda Civics.

And finally, there are those two very im- | YT —
portant things about cars these days: mileage | Civic123%: | Combined |
and price. We have the highest and the lowest. 'h"‘:_""" "'EI‘"” , :’;;— L S H"”"!'l":"“'

There are nearly 600 Honda Civic dealers w;d;'-;m e T =t
who want to show you what brilliant engin- ______in_._-in:-u.:r s | W 24 i |
eering can do for vou. Test own a Honda Civic | Civic OWCC 1488cc =

i 2 Seafan 1 4-Spoyd | 2 42 L& | s

soon. Ii's an unforgettable experience. i T i = -2 >
TR — iLpa LA} 13 N

%mwlmmmm Wogan  (&Speed] | 53419 7 28 an
) American i Homdamanic ) §187T9 ] i 4 e
(s Milkeage Guidde 9775, The actunl mileage you gt will vary depending on | 8-Sperd (Hatchhack | $ha " T T ia
:Edﬁhh'p:mth. wiﬁ-mhﬂiﬂﬂﬂuﬂh-ﬂ Mg, Sedan Harchback (& & S-Spd. | - %

alralion esiimaies) 5% oy deiving, 45% highway driving cooslisbms

e 8 compaton o mamdncrrt moppesicd Wb et D B AP GIVIG
Mamdactores sl rant prce sl s beems mponation o \WThat the world is coming to.




811270 Mapwn England Mutuad | ile irssnonee Comuery, Do Susschiary B Eau Ty Sl Pai CHE COmpaaninan midin e Afags oo Sl & Trrmparry, e

“My insurance company! New England Life, of course. Why?”

The class of 1976: our mutual funds, vanable annuities and investment counseling.
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George Washin glon

American

Bicentennial Bell

A LivmiTED EDITION

* One ina series of porcelain bells
to commemorate, in vivid color,
important people and historic
events in the birth of America

* Beautitul porcelain heirlooms
of our nation's prﬂud Bicenten-
nial celebranion.

* The George Washington Bell will
be issued 1in a limited edition
only for orders postmarked by
March 31, 1976,

* Each bell will be hallmarked and
registered by the Danbury Mint.

* Priced at only $§25.00.

The achievemens of "The Father of Oue
Country |, George Washington, are legend
The greatest of all patrioes, he guided a young
gind [_'II'L'II'-LI. Aation on a4 course of freccom

From his courageous wineer at Valley Forge,
to his daring crossing of the Delaware, m his
leadership as the first President, Washingron
truly was “First in war, first in peace-and frrst
in the heares of his COUNECYMen . .

MNow, as the world celebsates 200 yeirs of
Amercan freedom, we rededicare ourselves o
this ideul by recalling the proud deeds of rhis
great American pattior. 1o commemorane hi
everlasting contributions, the Danbury Mint
will issoe a limited editton Bicenrennml Betl

The front of this historic bell bears a full
color portrait of George Washington, The re.
verse depicts his famoas home, Mount Yernon
This beautiful parcelain heirloom will be
available only briefly in a limited edition
which closes forever on Marcch 31, 19760 Afrer
thar dare, this Bicentennial Bell il bo:awnil:
able anly from original owners willing to part
with it, and only at their asking price, what-
ever that might be

Experience suggests char few of these bells
will ever reach the open marker. Most will be
kept as prized reminders of our Nation's Bi-
centennial, and proudly passed on o fumre
generations of Americans

L
H
f
|

Herphi of Aviugd Bell — 6% |
r ----- d------------: ----- EE BN OER OB OE OB OB BT BN O O .
| 1
[ ] |
I The "':l""'f—"f i i Must be 1
g The Danbury Mine 1
B 10 Clendenning Flace rﬂﬁ[mirktd‘ I_:”' i
: Westpott, Conn. DOHHO March 31, 1976 =
B 5 (]
g Please enver my order Tor George Watlangton™ Bi-
§ centennial Bellfa ) My check oF mwicey odder i3 enclosed at the )
: pate of 2% 140, i $1.2% shupping and handling) per bell *® :
g Pleass notify me 2y 3 I|1| tiomal Picentennial Bells u-: sued mo g
B the (utufe, 40 that | may decude whether 1o puichase them 1
| 1
| } |

MNEmE — -

(] (]
i |
L L — i
] = i
g Ly Srane . Lap i
I *Comnecticut resident akd 31 B4 per bhell to cover salen tas i
ll Make check or money mdrf pavabkie to Dansumy MINT. :
i FSTIMATED ODELIVERY — | fa 4§ WEER® (o A

.L---ﬁ--dﬂ-hh-----ﬂﬂ-““ﬂﬂ---'--"---------J

r'I||-|'li' Durideiry My, o Siidoiew of MAL, Tng, cevaate s ad smarder

e =idrra=ehives Al ikcn Armnrsyiirsrrre: g Prodsiad | ¥ g [Darbary M il ki

sibpri. T he Dpwbaers Mide i mod afidaared awrd ik LY, Mems or ans albere §'5 Goeeremen Apenis



The trains are gone, now.
But the little depot works on.

o™

Emplovers Insurance of Wausau
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ﬁ' seats. In addition H'iE'rEEmI impressive

list of added comforts cmd conveniences available to choose from.

Enter the Private World of Thunderbird for 1976.

The closer you look, the better we look. See your local Ford Dealer.
THUNDERBIFID

FORD DIVISION ((Jma




A messag

The Peanut Callery was the Little
prandstand on The Howdy Doody
show where all the children sat,

Bur 1t was also meant to include
every child who sat in front of the
TV enraptured by Buifale Bob,
Clarabelle, Phineas T. Bluster and
irtends. You were all buddies and
contemporanies of Howdy Doody,
and that's the way it would
always be

Of course, that 150t the wav it
staved. You grew up and got
marred. And Howdy Doody, whao
wolld abways be a chald, 18 now
tharty-three vears old

You can't postpone the future.

If all that time can v by so fast,
imagine how quickly the mext
':-".“.-'I:E.-!.ll Vedrs '-.'||-':“ '|'|..-|'-'-|.

o= SV

.r‘

= 7 |

That's why we'd like o urge you
o get ready for them

And that's where Metropalitan
Life can help

We don't just insure vour life.

We help insure vour future.

You're probably hoping to send
vour children to college., We can
provide msurance that can help
make 1t possible

Ur mavbe vou'd like 1o build the
vacation home vou ve alwave
promised yourself, Your
Metropolitan insurance can help.

(r maybe, instead of retinng,
vou Il decide to start a second
career or your own business. We
can help make that possible, too.

In fact, two out of every three
dollars we pay out in benefits go to

e to former members

of the Peanut Galle
as they approa

ch middle age.

frving policvholders—to help pay
for their future,
He who hesitates
pavs higher premiums.

At Metropolitan Life, we insure
over forty mullion people. We've
becn helping people prepare for
the furure for 107 vears. But while
much has changed over that time,
one fact about personal life
nsurance is always the same:

The sooner vou begin, the less it
COSIS SVEry year

aee your Metropolitan
representanve. Soon.

Because the future gets closer
CVEry munute.

22 Metropolitan

Where the future 1s now




How should we use nggregate-
bearing lands? For houses or groy
el? Parks? Farmimg! [There's m
nat poswer, Optimum [and use

4 complex subject. People olten
have vilid i differing optnions

about what “optimum use™ méans

Most peopic would rather sce new
homoes across the stroet than o
gravel pil. Amenca nceds  mom

T R e i Wﬂll]d be a shame
beautiful place for ..ccoc o thovnd: o wie NOL 10 USe the
some new homes.™ om0 sand and gravel.”
:II:-H”[II . .-I I|II-.:.|- ;:| il apd

COMICTONE A BG H

] 1 =
bungalow wih earap
:

We also necd sand ani
sehools, hospitals, o
and brdpes. AU we need
nul those new stroclures

farms, pars
Which should lave prior

for buildings or lan

I Aertcultare, Minimme and con-
Ifruction. T hose machines pi
and and frave develog

hiome sites @nd reclaim land. We
ealize responsible lond use 15 1m-
tant to the guality of lif

There are no
simple solutions.

Only
intelligent choices.

[E CATERPILLA

¥ i W Ll ealiar i




Announcing the first
International Collection of

World Wildlife First D@f Covers

authorized by the World Wildlife Fund

H.R.H. THE PRINCE OF THE NETHERLANDS, PRESIDENT

WORLD WILDLINE FUND FIRST DAY COVIR

Me, Jospph SpLch
123 Main Styegf
Amytoum, WUJS.A.

.
e




Richly engraved First Day Covers

bearing the world’s most important new wildlife stamps,

each postmarked with the first dav cancellation in the country of origin.

[ssued in strictly limited edition.
Charter Subseription rolls close: March 31.
Original issue price: 32.75 per cover.

IN MAY OF 1878, collectors in various parts of
the world will receive the fiest fssues in 0 most
important new collection of international First
Dav Covers

This will be the first collection of First Day
Covers over authorized by the isternationoadly
respected World Wildlite Fund of Morges,
Switzerland—and the first collection of First Day
Covers ever devoted exclusively to official wild-
life stamps from nations around the warld.

Charter Subscribers to this callection will be
the only collectors in all the world eligible to
actjuire dvery issue in The Itermational Collec-
tinn of World Wildlife First Day Covers—from
the very beginming.

To become a member of this seleot group,
however, vou must enter vour Charter Sub-
seription on or before Mareh 31, 18976

An officia]l comumemorative collecton

Ax a subseciber to this historle collection, you
will receive coery outstunding pew  wildlife
stamp, isswed anvywhere in the world, that is
officiallv selected by the World Wildlife Fund.

Each of these important new wildhife stamps
will be sent to you as part of an individual First
Day Coaver, And every cover will be a Hmbted
edition collector’s item-combining an original
wark of art with the new wildlife stamp and the
first duy concellation, applicd gt the designated
pnst office of first bsue, in the issuing cotuntry,

As astute collectors well know, this cancella-
tion s extremely desirnble, since it will per-
manently and officially certify the specinl First
Day ol Issue stalus of both stamp and cover.

Beautiful creatures of the wild

Historically, wildlife stamps have been treasured
by collectors for thedr beauty and strength of
design, as well as the spectacular subjects thoey
portray. And thiv collection will present an ex-
ceptinnal mrray of these mportant and colorfol
stutrpes — from the far corpers of the world

In addition, each cover will bear an original
engraving that presents a unbque, artistic por-
traval of the wildhife subject depicted on the
stamp. These engravings will be designed ex-
clusively For this series by noted wildlife artists
of many nations. Their subjects will range From
the great pmele animals to the wordd's most

exntic hirds and the stronge and besutiful deni-
zens of the deep-the beanty of nature in all its
mvriad forms.

Each cover will also be necompanied by an
authoritative commentary about the wildlife
til_"pil_'lt'd on the stamp antl om the t"n_n;rn"..'-r'r!
cover, As a result, each cover will be o fascinat-
ing educational experience, as well as o signifi-
cant collectible.

And every cover will be fully personalized
with the name und address of the Charter Sub-
scriber, if so desired

A strictly limited edition

The International Collecton of Warld Wildlife
First Day Covers will be issued in strictly limited
edition, exclusively for advance subscribers.
There isan absolute limit of one subscription per
person, Back tsstues will not be available. Thus,
while the subseription rolls may be opened again
in the future, Charter Subscribers will be the
only ones eligible to receive every isue.

Furthermore, each Charter Subscription will
be accompanied by a statement of dedication,
bearing the signature of the President of the
Woarld Wildlife Fund, H.R.H. Prince Bernhard,
The Pritice of the Netherlands.

No advance pavment necessary

Charter Subseribers will receive their First Day
Covers at the rate of theee per month fog the
three-vear subseription period beginning  in
May 1876, Those who enmoll as Charter Sub-
seribers in the United States will be paaranfesd
the original issue price of 3275 per cover
throughout the full subscription pernod-a most
unusunl and significant price guarantee. Further-
more, the subscriber mav cancel at any time
upon 30 days’ notice. However, once a Charter
Subszcription is canceled, the exclusive opportu-
nity to build the complete collection of these im.
porfant international covers will be lost forever

Warld-wide deadline for
Charter Subscriptions is March 31, 1576

This is the only time that a Charter Subsoription
for The Intermational Collection of Warld Wild-
life First Day Covers can be accepted. Only
those applications postmarked by March 31,
1976, will be eligible for acceptance, The
Franklin Philatelle Society, internatinnal stamp
division of The Franklin Mint, will service all
subscriptions. Your applicstion should, there-
fare, he malled directly to The Franklin Phila-
telic Soviety, Frunklin Center, Pennsvlivanio
19091, no fater than Mareh 31, 1976,

N N N N RN MmN S e R R R R, R e e e e SR N OCNER CEEN CEER EE R S N N CEE O E e --ﬂ

A delure albuwm, tn protect gnd display the colloetion, will
be provided te rach Subscriber without additional chirge
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Charter Subscription Application

THE INTERNATIONAL COLLECTION
OF WORLD WILDLIFE
FIRST DAY COVERS

Limit: One subscription per person.,
Subscription deadline: March 31, 1976,

The Franklin Philatelic Socisty
Franklin Center, Pennsvivania 19081

Please enroll me as & Charter Subscriber for the Intor-
nathonal Collection of World Wildlife First Day Covers.
| understand that 1 will receive 3 covers per month for
A8 months, beginning in May 1978, and that the price
of $2.75% per cover ($8.85" per manth) will be guar-
antoed tno me for the entire three-vear perind, A col-
lector's album to hald all the covers will be sent to me
at no additional charge, and I may cancel my subscrip-
tion at any tHme upon 30 davs' notice,

1 need send no money now. T will be billed far my
covers as they are fsined.

M.
M.
Miss

" Flur my rate soles tax

Fl &Rl TR O Ay s

Address

City

State, Tip.

Signatnre

All orden are ambdect 1o aoceptance

Your covers will be persanalized cxictly s indicated above,
If vou wish & different nilization, print the name and
address you wish k letters on a separate piece of
paper and epolose it with this form.

0 Check hore if you wish no personalization at all.

A TIONAL GEQGAAPHIC



A statement from
H.B.H. The Prince of the Netherlands
President, World Wildlife Fund

It is & pleasure for me to recommend to
vou the collection of World Wildlife first
day covers deseribed in this armouncement
The collection is the first of its type to be
authorized by the World Wildlife Fund,

and is both fascinating and educational

But this is not all. 1t also serves as a
constant reminder of the need for man to
live in harmony with nature, The
spectacular ereatures portraved on the
covers are o part of the living world
around us and they need our protection
and conservatinn, This is what the World
Wildlife Fund warks for, und it is a task

"-\'!Il.l'h COTICCTTLS LIS Jl.l!

| am sure that vou will obtain great
satisfacHon Fromm this collection, and
I look ferward to it with warm
anticipation myself.

H.R.H. Prince Bemband
The Prines of the Nethertanids

ﬁ [ | n.l.r'.u. 1
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It’ the bo-dge Sportsman Vagon.
~ Americas Number One. g
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than any other
! hmnd-.ﬁ-lhﬂm Tanhh. ........36%
|TVwiththe besl | o up' ' " om
| picture. Brand C......... 7% |

_-“II-IFIIII--I-I--FI."
Oifee Bravda. . ... 3%

Absout Equel.....11%
Don't Know . ...... 4%

Mote Arawess tolsl owse 100%
dus 1% mudtiple retpones

I1. Fewest Repairs.

In the same opinion survey, the
service technicians nhntnd Zenith
as the color TV Queatlan: In genorsl
neading the fewesl | of the color TV brands
repairs. By more | You e lamer R
than 2-lo0-1 (38% Loy rodgueEres the lew
vs. 15%) over tha | o5l repaina?
Anewars:

next brand. Zenith. ........30%
med" Brand A...coone. 15%
tlﬂl..ﬂrﬁﬁtﬂlfhﬂ mg.......".::
Vice President, Beaat . . .......3% |
Consumer Afiairs, | gmsdl.......... F2Y
Zoenith Radio Brand F.....cosss ﬁ
Corporation, 1900 | ®emeE..........

N. Austin Avenue, | 80"y
Chicago, IL 60639. | omer Brands. .... 4% |

diagonal consale. A rich blend of sofl Silver
and simulaled Rosewood cabinelry.
Model Elllﬂhllfllltdﬂpﬂm

100% SOLID-STATE

CHROMACOLORII

The quality gees in before the name goes on’




Then :I[rﬂfﬂ it.
To lock-in and preserve all that frﬁh—pefkgd Havor ®

100% freeze-dried colfee that looks and sr,nalla, e
like ground roast. And tastes fresh- pe:rlced Ve L

You'd have Taster's Choice’
Freeze-Dried Coffee. Regular.

And Decaffeinated, 977 caffein-free. }




South Carolina offers you the vacation
Waaa ' the extras. At no extra cost.
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FreeSouth [';lrnlﬁlnn Trip Kit




“Unbelievable’”

The Aspen sedan has the look
of a fme European road car.

The Aspen sedan was designed with as
much attention to its outside appearance
as toits insidé engineering. The shape of
s classic lines and the high sweep of (1s
glass give a luxurious look to this finely
enginggred automobile.

The Aspen sedan has more total
room than a Cadillac Seville.

It rocm to seat six peaple

quite comiartably, And that's more than

enough to make an Aspen sedan the envy

ol SOMe vel'y expensive cars

[ here s plenty

The Aspen sedan is priced lower than
Ford é}ranaﬂa or Mercury Monarch.

Based on manufacturer's suggested rétall

price for Aspen sedan, excluding state and
cal taxes, destination charge, and

optional eguipmenl

The Aspen sedan has a ride
that r'h'ﬂl'i that of a full-sized car.
I Fa Unigue Jated Tr.
rukibred :5.-.3r+9r._ b .'_n_'lu-'.r.* noise as well -as
vibration fransmitted o the passenget
ompartment. This gives Aspen the com
fartable ride you usualily tind in a much

DI aer Cal

SVETSE SUspersion

The Aspen sedan got up to 27 MPG
on the highway acr:ﬂr::ling to EPA
estimated mileage results,

According to EPA estimated mileage
r-='-.ul_|1'r‘= thE Aspen sedan and Coupe

! MPG an the highway and Irﬂ-:'-!-,.ﬁ]I
'-l-.:~5:||:ur| :mt 30 MPLU highway and 18 city
All were equipped with a 225 Six and
manual transmission. ( Your actual mileage
depends on driving habits, condition of -
vour car, and cptions. In California, see
vaul Dealer for mileage results, )

The Aspen sedan offers the important

convenience features of a luxury car.
Adong list of options includes everything
Frem HHWICT seals arnd win
door locks and automatic speed cantrol
a0 YOU £an enjoy the same conveniences
4% vyou would in a big luxury car

Here's “The Clincher?

Farthe first 12 months of use, any Chrysler
Corparation Dealer will fix, without charge
far parts or labor. any part of our 1976
pDaASSENger |
which proves delective
in normal use, regardiess o
III.|-'._!||I' I ||r' LW rae=l 1%
respansib I:' Tor maintenance
service such as changin
filters and wiper blades

dows to electric

1S W ‘::|I;'||:|!'|.-' | E'!l'::l_‘sl.' [ires)

Oadge

The new Dodge Aspen. For a small car at a small price, it's unbelievable.
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THE HELPING HAND-HELDS
FROM ROYAL

Heach out for 3l the help vou can gt af
tax-hime. Royal ofters eight heiping hands:
sevven great hand-he I nemory calculators
lor quick, easy figuring, plus a DIAL-ATAX
kit tox help you do vour tax returms quickiy
painlessivand accurateh) maximizing the tax
breaks you can get. The kil is free with the
purchase of amy product held out 1o SnlTRaly
this e

Students, businessmen, taxpavers of all
aces will treasure Roval s large, bright displays,
positive-action keys, easy-to-use function
controds. And the salid heft and feel of &

Roval gives you confidence to plunge ahead

The FREE DIAL A TAX kit {54.95 retail
valie) gives you & hand over the stream of [RS
instructions —a compact eight-page instruction
bockiet keved to a tax-selector slide wheel
keved to the IRS {orms

Ary participating Roval dealer will give you
the kit with any hand-held Roval memorny
calcutator vou buy between now and Apnl 15

The famous
DIAL-ATAX kit,
a $3.95 retail
value, with the
purchase from
a participating
Roval dealer
of any Rowal
hand-held
Memaonry
calculator.

(Orffer valid through April 15, 1976.)

EB ROYAL TYPEWRITER COMPANY
Litton
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Alml'uh.ff' in a strictly limited edition of collectors’ plates and prints
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