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the gold has gone out of the maples, and

millions begin wondering where the
snow shovel went and whether they have
enough firewood stacked. Once again we
are at the mercy of the elements—and once
again the winter is further darkened bv con-
cern over energy supplies and prices.

This will be the sixth winter since the oil
embargo and those long lines at the gasoline
pumps, We have become conditioned to far
higher grsoline prices, to home-heating and
electricity bills inflated by soaring produc-
tion costs passed along to the consumer, and
to coalfield strikes that add fuel to the fire in
only a figurative sense.

Meanwhile, despite the creation of a new
Department of Energy, we have {ailed to
come to grips with the problems. So many
dollars have flown overseas to purchase oil
that their value as mternational currincy
has been affected. The bright prespect of
nuclear energy has been dimmed by the
guestions of radinactive-waste disposal and
plant safety, And Congress has struggled fur
18 months in search of & national energy
policy, disagreeing chiefly over dereguli-
tion of natural gas.

Inthisissue, author Brvan Hodgson takes
up the natural-gas industry, with surprising
results. Expecting a shortage situation, Bryv-
an traveled the countryv—and kept finding
people who are finding gas, with promise of
great quantities, and using unusual means
to obtain that gas. A story of possible crisis
became one of probable opportunity.

Bryan's article on natural gas follows oth-
¢rs on oil, coal, wind power, solar power,
and geothermal energy that have appeared
in NATIONAL (FEOGRAPHIC in the past few
vears. Still to come is science editor Kenneth
F. Weaver's status report on nuclear power,
literally the most explosive of all energy is-
sues, surrounded by the most questions.

For Ken this is familiar ground. Six vears
ago he anticipated the energy problems of
today and wrote o masterful summary, “The
Search for Tomorrow's Power,” which we
published in November 1972,

We expect that our writers will be cover-
ing energy assignments for a long time to
come. 3ince energy is a subject of great im-
portance to every reader of this magazine.
we intend to keep you informed.
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Pilgrimage to Mecca 381

Fulfilling « basxic Muslim dutv, Istamic scholar
Muhammad Abdul-Raul joins the danval hajj to
the spivitival center of one-fifth of earih’y peoples.
Photographs by Mehmet Biber,

Washington's Bountiful

Yakima Valley 6og

Migrani Mexicans and enterprizsing Indians
help make this one of the world's richest

agricwltural regions, rogmed by Mark Miller
and photogropher Sisve Brimibwerg.

Natural Gas:

The Search Goes On 632

Trilliony of cubic feer of ver untopped energy

lexs within the planet’s crust. Bryvan Hodgsaon

and Lowell Geargia show prconventional new
ways it iv being unlocked.

Where the River Shannon Flows 6s:2

Allan €. Fisher, Jr., and Adum Woolfitr fallow
Iredand’s lonpest stream from gentle lokes to
wide Atlantic vstiary.

Masterwork on the Mall 639

The Narional Gollery of Art'y spectacular new
building was born ay a sketch on the back of
an envelope. Director J. Carter Brows tells the
oy of areherect 1. ML Pei's dowble-trianele
lour de force. Photographs by James A, Supar

Treasures of Dresden 703

Ruvaged by war and Ffire storm, Eaxt Germeeny's
“Flarence on the Elbe™ miraculously vafegnarded
a priceless rrove of art. John Eliot and Victor R.
Boswell, Jr,, detail its wondery, some now on
tajr in the United States,

Flashlight Fish of
the Red Sea 719

Zoologist Engenie Clark and photographer
David Doubilet dive by night 1o study the ethereat
Photoblepharon—"evefid of light."

COYER: Pilgrims kneel bofore the Sacred
Mosgue af Mecea, goal of all Muxlims ar least
crrcd in thetr fives, Phorograph by Mehme! Biber.
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By MUHAMMAD ABDUL-RAUF, Ph.D.
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Photographs by MEHMET BIBER

Heve we come, O Allak, herewe come!

Here we come. No paviner hizve You

Heve we come! Praise indeed. and
lessmngs, are Yours—eihe Kingdom Loo!

No partner have You!

§ HIS TALBIVAH, recited by more
F | than a million Muslim pilgrims
ey  oné recent December, marked
the formal beginning of our pil-
grimage. Etched in memory is
e the scene at the airport in Beirut,
where we waited all night for our flight
to Jidda in Saudi Arabia. My son Fai-
sal and I, each clad intwo pieces of seam-
le== white cotton terry cloth, bareheaded
and wearing sandalz, and my daughtes

3Rl THIS PAGE FOLDS OLU7]

“And proclarm unio mankind
& puerimage.” With this com
mitnd from Allah to Abraham,
luter revealed to the Prophet
Muhammad, one of the most
remarkable religious phenom-
ena i the world came into
beimg: the haj), or annual pil-
grimage to Mecca, For more
than 13 centuries, Muslims
have journeved to this sacred
region in Arabila to prav (left)
and to fnlfil o ifetime duty of
Islam. The Plain of Arafat
Lloome with believers as the
mitltitude halts apd bows
toward Meccn for the nuidday
praver toverleaf)

Aisha, with only her face and hands
exposed, were among hundreds simi-
larly clad

How spaoiled we were! The thought of
the African herdsman who had walked
much of the way, and the Indonesian
peasant who had invested his life savings
in making this pilgrimage by sea, shamed
us into thanking God for the ease with
which we were performing our hajj.

Al dawn we boarded: " First-class pas-
sengers, then tourist class. .. ." How
awkward that there should be such a dis-
tinction on this journev. Trappings of
class here were more a cause of embuar-
rassment. | remembered savoring the
teeling of equality on my first pilgrimage

25 years earlier, when | rode from Ruwait in
the back of a truck.

NOW in g state of thram (restriction)—for-
bidden to clip our nails, cut our hair, hunt,
urgue, or engage in sexual activity—we
were eager o win our brethren convergmg
on Mecea from all over the world. There we
would perform & major dutv in our religion:
the pllgrimage to the Kaaba, orginally
built, Muslims believe, for the worship of
Grod by Abraham and his son Ishmael, an-
cestors of our Prophet Muhammad

The annual pilgrimage, instituted by
Abranham, was continued by succeeding
Arab generations, for it brought wealth and
prestige to Mecca, Pagan practices, howev-
er, were gradually introduced untt the reli-
gion of Islam, with it= dedication and
submaission to (God . came in the seventh cen-
tury A, D., restored the haj) toits purnty, and
made it a deeply spiritual journey

NTWOHOURS we were in Jidda, and
by late morning we began the 45-mile
drive 1o Mecca. Busloads of pilgrims
were around us, and what a variety of
features—Omnental, Negroid, Caucasian,
and all the blends brought by generations
of intermarriage

Un the woy we stopped at the Mosgue of
Hudaybivah, site of a treaty marking the po-
litical turning point of lelam in its bhattle for
survival in the seventh century. Here Mu
hammad concluded a truce with the (Ju-
ravsh, the polytheistic inhabitants of Mecca
among whom he was reaned and to whom he
first delivered his message: God 1z One

The Quravsh had responded with unre.
lenting persecution, forcing Muhammad ta
emigrate from Mecca—the Hegira, A.D
622, which begins the Muslim era.™ The
treaty halted the battles waged against the
Prophet and his new town, Medina, more
than 200 miles north, allowing him and his
community Lo practice their faith in peace

Lontinuing on our way, we passed a
white pillar that marked our eniry into the
spcred erritory, a circle around Mecca in
which no wild animal mav be hunted
Chanting the talbivah., our excitement
mounting, wecame to the aty'soutskarts, In

*“Thomas | Abercrombng examined Isinm pnd 113
warld in " The Sward and the Sermon™ in the July 1672
SATIONAL GEDGRAPHIC

Swelling the tide of believers, another
plageload of pllgrims arrives at Hdda, 45
miles from Merca. Last vear 1.6 million
Muslims made the pilprimage, mans



naving invested their liftes savings to take the hoty tnp. Belore armving i decco,
plierims don the simple ihram costume: Men dress in two peces of unsewn whits
loth; women wear simple gowns and keep their faces unveiled. The humble garb sig
nifies that whatever their station in life, all Muslims are equal in the eves of Allab
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one of these buildings the kiswa, the embroi-
dered black cloth covering the Kaaba, is
made anew each vear,

Finally we were in Mecca, Islam's holiest
city, crowding a barren valley walled by
harsh hills (pages 586-7). Accompanied by
Adeeb Tilmizsan, a courteous young Saudi
student azsigned to us by our host, the Mus-
lim World League, we drove through teem-
ing shop-lined streets to the Sacred Mosque
to perform the tawaf, the prescribed seven
counterclockwise circumambulations of the
Kaaba. Entering through the Gate of Peace,
we were met by 'a hum of chanting. In the
middle of the mosgue’s large open court our
eves fell on the Kaaba, majestically tower-
Ing over a sei of humanity.

1t is impossible for any pilgrim to forget
that first sight of the black-draped shrine
Five times daily in our pravers, from what-
ever part of the world we are in, we face
toward the Kaaba, longing for the moment
we can cast our ¢ves on it and touch it.

Each pilgrim reactsto seeing the Kaabain
his own way. In my first experience [ be-
came suddenly dazed. My wife clung to my
arm, trembling and sobbing. This time my

384

I Before entering Mecca—open only to Muslims
—pilgrims don the garments of thram and are
forbidden to hunt, argue, cut their hair or nails,
or engage in sexual relations: 2 At the Sacred
Mosque, pilgrims make a greeting tawagf—
circling the Kaaba seven times, They then
perform the sa'v—making seven trips between

daughter shuddered as if an electric current
had shot through her, and my son was
specchless. He later told me he was struck by
deep feclings of sweet tranguallity,

Caught up in the ecstasy of devotion
around us, we recited together:

O Lovd! Grant this house greater honor,
veneration, and owe; and grant those
who venerate it and make pilgrimage lo
il peace and forgiveness. O Lovd! Thon
art the peace. Peace is from Thee. So
greet ws |on the Day of fudgment| with
the greeling of peace.

HY THIS VENERATION
of a stark cubelike building
of gray stone? It is not a
striking piece of art, noris it

adorned with precious stones. And no Mus-

lim endows it with power to benefit or to

hurt. The Kaaba is the House of God, dedi-

cated to His worship by Abraham. Near it
the Prophet Muhammad was born about

A.D; 570, Forty vears later the archangel

Gabriel descended with the revelation of the

truth—that there i1s but one God—calling

Muhammad to cleanse the Kaaba of idols:

National CGeographic, November 1978
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the hills of Safa and Marwah, enclosed in a long
gallery. 3 On the eighth dav of Du'l-Hijjahk,
the twelfth and final month of the Muslim lunar
calendar, pilgrims move to Mina for the
essentinl final davs of the hajj. 4 Next morning

they travel to Arafat for the pilgrimage’s central
ritual: the “standing " From noon until sunset

And here, eight years after his emigration
from Mecca, the Prophet tiumphantly vet
humbly returned to sée those idols toppled at
his beckoning and the purnfied Kaaba re-
dedicated to the worship of the one God.

We plowed through the crowded court
toward the Black Stone. This sacred rock,
12 inches in diameter, is set in silver in the
east corner of the Kaaba (page 392). The
only remaining relic from the original build-
ing of Abraham, it 15 the starting and end
point of the tawaf. Pilgrims are eager to
touch or kiss it, as if it represents the right
hand of God, with whom they are renewing
their covenant. Reading the golden Koranic
lettering embroidered on the Kaaba's black
cover reminds us of its original builders,
Abraham and Ishmael, and their pravers to
(zod to raise [rom that area a messenger of
peace, learning, and wisdom,

At last we came close, but the crowd was
too thick for usto touch the stone, except Ai-
sha, aided bv the police officer in charge.
awepl along by the human tide, we kept
chanting prayers, strugeling to touch the
stone or the Kaaba whenever possible.

Coming opposite the Black Stone on each

Pitgrimage o Mecca

& ETATHTE MILE

DEEKE §F IDRESDAR ER&
CIMFILIS @° ATIS W, iW[FICH
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| plama:’f' avafat

Muslims pray near the site of Muhammad's
farewell sermon. 5 Al sundown thev go to

Muzdalifah for the night. 8 Returning to Mina for
three days, pilgrims stone three pillars representing

the devil. The sacrifice of animals and a post-
Arafat tawaf complete the hajj. 7 Before leaving
Mecca, pilgrims again circle the Kaaba.

circuit, we raised ourright hands toitand re-
cited; “In the name of God: God i= most
great!” The Kaaba loomed over us as if it
were an ear of (God absorbing the earnest
pravers of His human creatures. Like sub-
jects appealing for their sovereign's favors at
the foot of his throne, we circled our Lord's
House, shedding tears, seeking blessings
and mercy, and vearning {or His company in
paradise.

On completing the tawaf rituals, we went
to drink from the Well of Zamzam, with its
rich mineral water with which Ishmael and
Muhammad had quenched their thirst

Ishmaeland hismother, Hagar, the tradi-
tion goes, were left alone in a desolate valley
by Abraham with only some dates and
water, which were soon exhausted, Seeing
her infant writhing with thirst, Hagar des-
perately searched evervwhere for water
=he¢ had asked the departing Abraham,
“Has vour Lord instructed vou to leave us
here alone?” When Abraham answered af-
firmatively, she said. *Then God will not
abandon us.”

(xod did not abandon them. Zamzam was
revealed to them, and beside 1t Abraham

383







ENTERPIECE of the Muslim
world, the Sacred Mosque at
Mecca (left) burgeons with life
at the height of the pilgrimage

season. situated in an arid valley near
the birthplace of Muhanmmnad, the re-
vered mosque, al-Masjid al-Haram,
features seven minarets. At its center
stands a 50-fool-high, cubelike stone
structure called the Kaaba, which, ac-
cording to lslamic tradition. is the
shrine erected to God by Abraham
some 300 million Muslime—a fifth of
mankind—{urn toward this structure
five time: each day in prayver. The
world's second largest religion, after
Chrostiamity, Islam is the dominant
belief 1n some forty nations, all of them
in Asia and Africa (below)

The 70-day pilgrimage season in
1978 climaxes November 1o 14, when
mosl of the important hajj rites take
place. The hajj semson advances 11
days annually because the Mushim
lunar calendar has only 354 days

Arriving pllerims employ  mddaw-
wify, or guides (right), who handle
passports, arrange transportation and
housing, and lead the faithful through
the sértes of rites -

§ YEMEN

- 7 MALIA . '
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and lshmael in time built the House of God,
and the town of Mecca grew up around it

After the greeting tawal, performed on
arrival in Mecca at any time of the vear, pil-
grims proceed to the ceremony of the sa'y,
making seven trips between the hills of Safa
and Marwih, now inside the mosque. This
ritual reenacts Hagar's search for water be-
fore she was led by an angel to Zamzam.
During the seven journeys of the sa'y, a pil-
grim recites pravers, his heart clozely in
communion with God,

HETHER thev arrive earlv
or late during the 70-day
piigrnmage season (which
begins annually with the
ziart of the tenth month of the Muszlim lunar
calendar), pilgrims spend the eve of the
ninth day of the twelfth month in the village
of Mina, four miles east of Mecca. Follow-
ing the practice of the Prophet, they rest
there before the day of the “standing. ™ Dur-
ing this high point of all hajj rituals, pilgrims
stand on the Plain of Arafat and pray from
noon until sundown.

By the tme of our arrival Mina had he-
comie a crowded tent city (pages 398-9), Af-
ter dawn pravers, we joined the rush of
one-way traffic flowing to the Plain of Ara-
[at, eight miles farther cast, greeted by the
bright calors of sunrise,

Pllgrnms crammed cars, buses, and trucks
and rode on the backs of camels and don-
kevs, Often those on foot seemed to make the
fastest passage. By noon all would make it to
the hot desert plain, all clad in the same sim-
ple attire, rulers and subjects, rich and poor,
men and women, black and white.

It was & scene to last in memory: a mllion
and a half people assembled for the day on
this barren, rocky plain (page 594-5), leav-
g -all wealth and fame behind, praying for
salvation and for our brethren's deliver-
ance, Thus we reinforced the sense of equal-
ity before the Lord and reminded ourselves
of the day to come when all will be raised and
gathered for accountability, leading to eter-
nal bliss or affliction.

Some pilgrims chimbed to the spot where
the Prophet, from the back of his cumel, de-
livered his farewell sermon. In it he reiterat-
ed some of the basic teachings of Islam and
bore witness to his companions that he had

285

given his message and fulfilled his burden of
prophethood. Three months later, in Me-
dina, A-D. 632, he died.

Shortly after sunset the reverse rush
toward Mecca began. On the way back to
Mina pilgrims halt for the night at Muzdali-
fah. There thev offer pravers, asthe Prophet
did, And there they collect pebbles to throw
at the three “Satan's stoning points” in Mina
during the following days. These pillars
symbolize the forces of evil, and casting
stomesat them svmbolizes our lifelong strug-
gie against evil (pages 600-601),

(n the tenth day of the month pilgrims
celebrate the “Id al-Adha (Festival of Sacri-
fice l—which marks the end of the pilgrim.-
age season—by sacrificing an animal, thus
commemorating Ishmael’s deliverance,

We drove from Muzdalifah to Mecca soon
after midnight, halting briefly at Mina for
the first part of the stone-throwing ceremo-
nyv. Then we returned to the Sacred Mosque
to perform the post-Arfat towafin the same
wayv we hud made the greeting tawaf, fol-
lowed by the sa'y ceremony. Then each of us
had a lock of hair clipped, symbaolizing the
end of ihram.

Afterward we could have returned o our
room, had a shower, and resumed our regu-
lar clothes, but we decided to stay in the Sa-
cred Mosque until dawn, then join the ‘Id
praver congregation.

We stationed ourselves on the balcony
overlooking the Kaaba as throngs began to
fill the vast court of the Sacred Mosgue. |
sat by the railing, reciting the Koran as the
rapidly increasing crowd of pilgrims flowed
under the bluish glow of light. 1 could not
discern faces or heads, only 2 sea of human
waves revolving around the gracefully
draped House of God.

Hyvpnotized by the scene, my mind floated
over the immense influence of the humble
man behind this spiritual fervor, whose
teaching has molded the daily lives of these
multitudes, giving them spiritual and moral
guitlance, certainty, and comfort and draw-
ing them here from all corners of the globe.

I pictured the Prophet kneeling in prayver
inside the Kaaba, cleared of the idols that
had desecrated it T felt as if my eves pene-
trated those very walls before me, surveving
the empty expanse within, pold-and-silver
lamps hanging from a ceilling resting on

Narional Geographic, November 1978



three wooden columns, Would that [ had the
privilege of prayving under that roof, pros-
trating myself on that marble floor. Only on
rare occasions is the Kaaba opened, notably
forite ceremonial washing, which is attend-
ed annually by the king of Saudi Arabia him-
self {page 592).

What iz it that impels the Mushim to make
this journev involving great sacrifice, hard-
ship, and cost, vet doing=o ardently and lov-
ingly? What meaning do the rituals have?

We eéach carry within our hearts a divine
¢lement. Torn from the womb of existence
and ushered, cryving, into this world, we
spend all our energies in the pursutt of a state
of happiness. Thisrestless, incessantdriveis
no more than that divine element within us
seeking its origin,

The joy of Islam lies in its recognition and
fulfillment of man's various needs, Unbur-
dened by and innocent of the sin of any
other, we are ¢ncouraged 10 pursue our ma-
terial, emotional, and intellectunl urges and
gre rewarded by God for fulfilling them. Yet
we must not forget our origin, God our Cre-
ator, unto whom will be our return. Toward
this end we perform ntual obligations called
the Five Pillars of Islam: belief, praver,
almsgiving, fasting, pilgrimage.

These embrace the recitation of shahka-
dafh, confirming our belief in God and His
angels;in resurrection for final judgment, in
God’'s messengers, beginning with Adam
and concluding with Muhammad; and in
His sacred books, including the Torah, the
Psalms, the Gospel, and the Koran, the
word of God revealed to Muhammad
through the archangel Gabriel.

They also include prayers five times daily
in which we face the Kaaba wherever we
may be and, without intermediary, pray di-
rectly to God, kneeling and prostrating in
humility; the giving of alms, 2Y, percent of
our income and savings, as an expression of
sympathy to the poor and a sharing in Grod's
blessings; fasting during Ramadan, the
ninth month of the lunar calendar; and mak-
ing this pilgrimage in which the Kaaba, fo-
cal point of Islam and symbol of our unity,
becomes immediate and touchable,

Intheze common beliefs and observances,
simple and clear, a Muslim feels united with
his bhrethren in faith, now more than three-
quarters of a billion worldwide.

Pilgrimage to Mecea

He 15 also conscious of a common religious
heritage with Judaism and Christianity, the
other great monotheistic faiths that rose
amid the deserts of the Middle East. Fortoa
Muslim, Islam is God's revelation made to
Adam and Noah; the religion revealed to
Abraham and Maoses; the religion of David
and the Prophets of [srael, and of Jesuz and
the Twelve Apostles, For the final time, in
it purity, the true religion was revealed to
the Prophet Muhammad.

A Muslim vearns to escape, at least once
in a lifetime, from the conflicts and vagaries
of daily life to the birthplace of his Prophet
and the House of his Lord. There he seeks,
with his brethren, spiritual nourishment
and deliverance. The pilgrimage svmbolizes
the return to our origin. We taste the joy of
this return, and that drive within our hearts
is somewhat contented and fulfilled.

IVINE wisdom selected the artd region
of Mecca, stripped of all botanic
luxuriance, purely as a focus of
faith. God commanded Abraham
to take his infant son Ishmael and
leave him with his mother in this
desert valley. On alater visit, the Koran tells
us, Abraham was commanded to sacrifice
him, and here Ishmael was saved at the last
moment, asacrificial ram being substituted.
Here Abraham and Ishmael raised the first
Kaaba. The rituals of pilgrimage recall these
events, and the austerity of this site under-
lies its sacredness.

We cannot go on pilgrimage and expect
to enjoy & comfortable vacation, pleasant
scenery, good food, and entertainment. We
are never far from God wherever we may be.
But God chose this point purely for His wor-
ship, and we are excited to have transported
aurselves to this point purely for His sake.

Soon there was no more space in the
mosque. “Allahy  akbar!—God is most
great!"—came the call to prayer. The flow
around the Kaaba ebbed to a stop. The hu-
man particles formed concentric circles
around it, and the hum of chanting melted
into silence. All I could hear was the distinct
voice of the imam leading the dawn prayer.
the rustle of clothes as we performed our
prostrations, and the echo in my heart:

“0) God! Let thig not be the last time we
pray before the Kaaba!” S
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"ALLAHU AKBAR! — God ts most greall —
rings the muezzin s call. Pilgrims
cluster at the Gate of King Abdul-Aziz
al-Saud, named for the tribal leader who
founded modern Saudi Arafbia in 1932,
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PENING HIS HEART 1o Allah
kang Khalid of Saudi Arabia (be-
low. center) prays before the cers
mony of washimg the Knaba's

mtecinor. The shirnne's pold-and-silver door
facing puge) is opened annually for ths
event during the hay season, Ministers and
bodvguards stay nenr. Muslim dignitarne:
I.Ir.l"-'l.--l-|'-;:-|-l"||||:l:'. [ i riorm a tawnl and

ke Lhe Black Stone :rilflllt' encased n si

Embedded ina corner ol r!||- .-.‘-;__|.|!-.: 'I';._-
Hlnek Stone is helieved to be the onby oxiant

piece of Abraham's ongmol shrne. The

Boabia itself has e Tmalng i] emply since A I
130, when Mubhammad cleansed 1t of idol

and reaffirmed Lglam asa one-God faith

Vational Geographic,
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HORUS OF PRAYERS recited by
more than a milllion voiwces fills the
air over the Plain of Arafat (leRt)
Crowding into an immense oty of

tents, 12 mules east of Meccn, the throng
gathers to perform the wuguf, or the " stand-
Ing. " From noon unti] sundown on the ninth
day af the final hall month, Muslims con-
verge on the Mountof Mercy, center, where
standing under the scorching sun, they pras
and recite verses of the Koran (above), hop-
ineE that therr sins will be torpven, 1t all-
mmportant ritual 18 missed, 4 pugrim (as o
complete his hagy, It was on the dMounl ol
Merey that Muhammand delivered his fare-
well sermon i A D, 632, confirming thi
rudes of pllgrimage and imparting the last of
hit revelations

Ihis day have | compleled my

faver upon you, and have chosen

for vold £ 5dm ) Vvour religro













VILLAGE becomos a city a

thousands upon thousands of
nilgrims pour into Mina (leR)
for the stoning of the “devil”

i n ol o -I = |
pillars. Once the gathering ploce for desert

tribes, Mina today exists aimost solely for
the hajj. The muliitude spends three
nights here alter arriving rom Araial
eight miles to the enst. For the rest of the
vipar Mina i< jeft mainly to caretakers, Dur-
g the crash, accommodations can Cost
maore than a hundred dollars a night. Mosi
of the pllegrims pitch tents on the barren
hilis or curl up iz hlankets and prayer rugs
on Lthe dusty streets
Faced with a wevenfold merease in lor-
eign pilgrime since 1950, the ail-rich Saudi
Government has embarked on a massive
building program. Moere than a hundred
million dollars went inio enlarging the
Sacred Mosque. New multilane roads link
Meccaand Arafat; a new airport has been
banilt in Jidda. By scanning a bank of re-
cently installed closed-circuit televisions
imbove), & Saudi soldier can monitor the
rowds and call i helicopters for traflfic or
ambulance duties, Other cameras televise
the hajj events vig satellite to more than
fortv countries: on radio the pravers po out

[N SEVENR [ONEUTS
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ATAN ISTHE TARGET whan pil sites marked by pillars, the devil was an-

5 Tlood the streets of Mina for wered with stones. Satisfied with this dis-
the stoning of the pillars (nbove play of faith, Allah provided a ram for the
According to [Islamic tradition 23 rificy
ahom was ordered by Allah to sacrifice lectifving o their strugele arainst evi
his son Ishmnel (not, Muslims say. the  pilgrims reénpct the event (top, right)
vounger son, [sanc, as the Bible relates 1t Each must cast at least 49 pehbles at the
Uhrice Satan tempted the bov to flee and'  three pillars during the three-day rite. Th

Abraham to desist, and each time, &t the: makethe pillars accessihle to more people,



i Upper level was added around ench According to the Koran, meat must be giv

Pehblies. as well az sandals and turbans en (o Lthe [0 oW, because of thi EeLT i
begin to pile upat one pillar(above, right mantities involved, meatl notl distributed
While at Mina, most Muglims also ar- fresh 18 (rozen AL a recently butll plant and
rnge for an animal sacrifice. Bedouin distributed Inter
trbesmen lead large berds of sheep and A5 A s1gn thal most of the resiric ions of
goats from the arid hills to sell to pilgrims, thram have ended, pllgrims at Ming or lat
who can wield the Knife themeelves or élst er at Mecca clip a lock of hnir ar, as [TE
pay a4 butcher to perliorm the sacrifice. ferred by men, shave the head

Pilerimaege to Mecca






ASIS OF COMFORT in the midst
of an implacable desert, the
Mecca Inter-Continental Hotel
left) caters to the more affluent
pilgrims, some of whom emjov & sumptii-
ous buffet (below) following one of the
hajj rites. Since entry into Mecca i fortid-
den to non-Muslims, German and French
technicians had to supervise construction
of the hotel over closed-circuit television,
reluving instructions to Mushim foremen
by radio and walkie-tnlkie. The new com-

should stand to face the Kaaba during the
five dadly prayers.

Filgrims on 8 more Spartan regimen uee
one of the many washing facilities (below)
the Saudi Government has installed to
combat contagious disegse. Formerly the
hajj was beset by a high mortality rate
Epidemics of smallpox, cholera, and ma-
lnrin would sweep the crowded and unsan
itary pilgrim camps. Now, because of
maobile hospitals, portable tollets, disinfec-
tant spraving. abundant pare water, and o

modern guarantine center at Jidda, the
World Health Organization no longer reg-
ularly monitors the hagj.

plex includes a mosgue and conlferénce
center. and on each of the marble bhaleo-
nies, markings indicate where o guest
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HE RETURMN TRIP i= hot and }
crowded Bs the pilgrim  army
swarms through Mina (fellowing
pages onitsway backto Meccaand
thence homewnard. Vehicles must
pick their way through a dense current of
pedestrians, many of whom carry belong-
ings wrapped in blankets and prayer rugs.
Pazcengers atop a bus sprout umbrellas to
shield ngainst a sun that can heat the valley
to 1 10°F. Pilgrims usually spend about two
weeks in the region of Mecca
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AREWELL TO MECCA: All

visitors circle the Kaabha before

leaving the holy city. Un-a fra

a . erant Arabian night. under the

- - . " bluish lights of the mosgu
o ; ¢ worshioers are transformed by o

xposure into o blor, as if they

D A WRITIDOOE CTaWIng them in

vio the core of their faith
anaint themsselves in
water ol Lamzam, lower right
||"||.:.'|i.'!'|.' Lie |"'_'Ei|:_'-
uleny vl ledlina. fll."
[slam, more than 200 miles north of
Mecca, There they otfer pravers
the mosgue in which Muhammad is
entombed
Having completed the rites of m

i Muslim returns hom

wvocate a return 1o an ascotic tradi-
Lion, arguing Lhat the more arduous and
challenging the plgrnim's joumey 1o
Mecea, the greater the mental and spiri-

yvet, whether a plgrim spends sever-
Al vears walking 'rom Nigeria or & lew
hours fiving rom Iran, there s little
goestion that the pdgrimiage has pro
vided him with the spiritunl climax of
his life, as well az a profound apprecia
tion of the unity of lslam, Prayer

as the pilgrims leave the gates







(NG BEFORE DAW N thev came along NOB"IH“TEST O-ES'SIS

the gravel road in run-down pickup

trucks and battered sedans pulling di- [} ’
lapidated houwse trailers and pushing
canes of vellow light throurh the dusl
of those ahead, trailing plumes of blue
smoke and lurching up the grade with the
L]

desperate whine of disintegrating transmis
sions, Some even came on oot

In the gloom babies cried, dogs barked,
Al ""--E'J'-' s argued while children -:|-§'J1. fit
fullv under blankets spread out on the dewn

prass. At length tratlers went dark, and the
windows of parked cars misted over. Along
the edge of the orchard a few small fires
flickered, and in the chill crystalline stillness

the desullory conversations of weary men
carried farwith astartling clart

The orchard ran to a wire fence beyond By MARK MILLER
which a desert commenced to rise up into
low rolling hills. At dawn the sky above Lthe
hills elowed a vivid blue. Aroused by the
first light, covotes filled the dim rock;
coulees with mad laughter 1o frighten rab-
bits from hiding beneath the twisted gray
limbs of snpe.

I stood at the fence with field g

Photographs by SISSE BRIMBERG

L L
scanned a canvon still in shadow, and saw a
rabbit dart through a pale brittle garden of
Russian thistle and wild grass in doomed
flight. A foreman wearing a fifty-dollar stet-
son arrived in a pickup and parked on & rise
ahove the orchard. Sleepy men emerged
fraom cars and trailers and from bedrolls in
the orchard and, hands in pockets, walked
stifflyv up the hill to ask for work

S0 this ragtag army of migrant laborers
had come to the end of their vearly odys-
sey—t0o the beginning of the autumn apple
harvest in Washington State's bounteous
Yakima Vallev

Part of Washington's in
Yakima Valley lies between the Columbia
River and the Cascade Range. The valley is
actually two adjacent basins in Yakima
County connected by the Yakima River, a
215-mile tributary of the Columbia (map,
page 614), Fed by the Cascades snowliglds,

and empire, the

Frozen assets in one of the nation’s most prolific fruit-growing regions, porcelainlike
pear blossoms weather o subfreering night under sprivved-on coatings of ice. In full
flush of spring, Yakima Valley orchards hug an irrigation canal (above) brimming
with mountiin runofi, lifeblood of Washington's dry but fertile imlerior

i)y



the Yakima supplies a 2, 000-mile system of
irrigation canals to water half a million acres
and more than seventy crops

The Castvades shelter the wvalley from
moist Pacific winds, hold vearly precipita-
tion to about eight inches, and create a
greenhouse effect, with three hundred sun-
nv davs annually. The vallev's semiarid set-
ting, amid sagebrush steppe and sparse
timberlands of pine and fir, belies its agn-
cultural fertility. Soils rich in voleanic ash
combine with the sun and water to produce
vields twice those of average farmiands
Thisnatural alchemy makes Yakima Coun-
tyv the nation's leading producer of apples,
hops, and mint, and consistently among the
leading counties in the value of all its crops
Where irmrigation does not reach, bunchgrass
Nourishes, making the valley Washington's
livestock center.

Verdant Valley DPraws All Types

To this abundant oasis the migrant comes
to earn his dailv bread from the hardwork-
ing local farmers; on lands once the domain
of the Yakima Indians, and here the inter-
ests of all three are combined in a colorful,
but often troublesome, way. The Yakimas
an their 1,300,000-acre reservation in the
lower basin have only recently begun a pro-
gram of agricultural development to help
the tribe éscape what one member called
“this second-class hmbo inte which we've
been pushed.” A state labor official told me,
“There are about 30,000 workers in the val-
ley during peak season. Two-thirds of them
are true migrants, another 3,000 migrate
within Washington, and the rest are local
people.” A controversial work force, they
include an unknown number of illegal Mexi-
CAn immigrants,

Nearly a third of the valley's 164,000
people live in the city of Yakima, where

Fruit of hard labor, each 25-bushel bin of
appies will bning seven dollars for migrant
pickers Alfredo and Manuelsa Regalado

Aided by their older children, they may fill
25 ins aday. At fall harvest, a flood of mi-
grants from Texas, Arkansas, and Califor-
nig arrive in the valley, Of the manoy illegal
aliens in their ranks, growers claim “the
vialley wouldn't get picked without them."

10

processing plants in the sprawling Produce
Row district fill an endless stream of rail-
road cars and truck trailers with meat, dairy
products, and almost every kind of agricul-
tural produce.

The apple, however, remains the valley's
chief emissary. Last yvear 15,000 pickers har-
vested 25 million bushels of apples from the
valley's 42,000 acres of orchard—half of
Washington's crop and about a sixth of the
nation’s supply.

After the harvest, nearly half of the apples




arestored ina controlled atmosphereof 31°F  shaped. “We wax them,” said Bob Eakin

with reduced oxyvgen, where the fruit’'s np- "o replace natural wax lost in washing, >0
ening process, or respiration, 1sslowed. The  they keep better.”
technigque ensures g vear-round supply of Eighteen million of the apples shipped
fresh™ fruit and stabilizes market prices from the Yakima Valley are grown by Peter
: 160-acre orchard lies at Lhe
he lower vallev's Rattlesnake Hills
At the Eakin Fruit Companyvin Yakimal (pages 630-31). Peter and his wife, Susan,
tood at the end of a convevor bell asan end camdé to the valley tn the ¢arly 1960's to take
less column of processed apples wiggled overa faltering family farm. Through eight
toward a platoon of box packers. The fruit  long vears of unproductive grow ' I

was blood red, lustrous, and pertectly nanced thelr

Pre-waxed Apples Head to Market




After a hattle with Jack Frost workers elevated . rotating achines tha
torapple orchardist Peter Hanke warmup ' warm air to the orchard [l

i - ] h - . - - - ™ - - -
LEOMETI] DT b 3,00 simudee pols 4 - § [ Costs. =0mMe Frowers use the riskter

||I|!-

|""'- L tphtedd wath flamethroswers Fro method of snraving thelr trees with irrisi-
moving tractors. Pear orchard
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newly planted fruit trees by growing alfalfa
segd, hay, and mint. Worth about 51,000 an
acre before cultivation, the land, with im-
provements, is now worth from $5,000 to
312,500 an acre.

“But a frost dunng the blossom season

can wipe yvou out,” Peter told me. "Half a
million dallars gone in an hour.” When low
temperatures threaten, bells that are set olf
by frost alarms ring in the house and harn-
vard. Positioned throughout the orchard are
maore than 3,000 diesel-oll smudge pots—
essentinlly louvered chimneys whose vora-
cious drafts heat snormous volumes of ajr
ipagesO612-13),

“We burn until the freeze lifts.” Peter
explained. “About a thousand bucks an

e GRS T =

hour lterally going up in smoke. If you hesy-
tate, though, hoping the thermometer won'i
fall—and then it does—vou can have vour
crop disastrously thinned out "

Consumers Look for Color and Shape

Barring killing spring frosts or sudden
violent winds able to strip trees bare, the
Hanke crop rols to Yakima City in Octo-
ber. More than 40 percent of the apples are
sold fresh; the rest are kept in storage
Hesides the Ked Delicious, the valley's apple
crop includes the Golden Delicious, Wine-
zap, Rome Beauty, Jenathan, and Granny
Smith. The Réd Delicious tree 1s favored {or
its hugh vields as well as for the popularity of
its fruit. "When people think apple.” one

I"|1:|







processor told me, “they usually think red.”

Theyv also think oblong, In the daily wide
temperature swings of the Pacific North-
west the Red Delicious assumes a tapered
shape that consumers have come to prefer.
Its silhouette is the trademark of Washing-
ton's State Apple Commission, which repre-
sents more than 5,000 growers, After the
introduction last vear of a “chemical girdle”
that causes reds to grow into the favored
“Washington” shape—regardless of on-
rin—some growers in the Yakima Valley
velled foul, but to no avail.

Mint Growers Fought Back

Low blows are something Yakima Valley
mint growers also live with. In 1970 the val-
lev's mint farmers sued major mint-oil buy-
ers for price-fixing and won an out-of-court
settlement of 14 million dollars.

Driving acress the lonely Toppenish
Plain, I found the evening air east of White
Swan saturated with the cloving aromaof a
mint-oil distillery. The scent led me down a
dirt road to a rumbling iron shed. Through
a window | saw the mint grower stretched
out on 4 broken-down recliner, gazing
thoughtfully at a roaring boiler. Curled be-
sidle him on the floor was an enormous gray
dog that studied me with baleful eves

“That's Wolf,” said the grower. Wiley
Cordell. Hearing his name, Wolf growled

Hunds of time spin back when two
vintage electric: trolleys trundle
through the countryside around
Yakoma on rails used for transport-
ing fruit-laden boxcars. Onone, trol-
ley master Jack Wimer shows off his
watch to a load of conventioneers
(left). He has taken to the rails in his
spare time “just for the fun of it.” So
teo has Yakima Valley College in-
structor Hazel Leland—here help-
ing Wimer clear dirt from a crossing
irighti. Of the same maodel as those
used in Yakimaearlv in the century,
the two cars were found in Portugal
and brought back as a Bicentennial
project and tourist attraction.

Washington's Yakima Valley

appropriately, “He's supposed to be half
wolf. " (Another growl. ) “He carns his keep
by guarding my product.” Wiley pointed to
a row of thirteen 55-gallon drums. “You see
there 552,000 worth of peppermint wil. I told
Wolf [“growl"] it's half his so he'll pay atten-
tion if anvbody tries to rustle it.”

The extraction of mint oil begins in Sep-
tember when the mature plants are mowed
and deposited in steel hoppers through
which boilers force superheated steam. The
olly essence 1s vapornzed, drawn off, and
candensed. Primarily a flavoring, peppéer-
mint oil, when refined, vields menthol.
Spearmint farmers consider themselves re-
sponsible for chewing gums, dental prep-
arations, and scented soaps.

“Ido just fine,” said 31-yeur-old Wiley, “1
sweat, though. I eat dust No gentleman
farmer. I try to do everything myself, rent
equipment 1 can't afford, do my own re-
pairs. You couldn't pay a man to work like |
do. The Lone Ranger. T never even got a
high-school diploma until I joined the Navy,
where 1 learned to weld. I welded on the
Alaska pipeling for four vears, These eighty
acres are the fruit of my labors.”

[t was Wiley who introduced me to the
annual Moxee Hop Festival, a miniature
Oktoberfest 1n early August that celebrates
in advance the Yakima Valley's 38-million-
pound harvest. Wiley went off in search of
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Pond monkey for a moment, 711

vear-old Maurice Hitcheock (below). head of the

tamily-owned White Swan Lumber Company, feeds lozs into his mill on the Yakima

Inclian Reservation

A major buver of the Yakimi Nation's greatest asset—an
estimated 700 million dollars" worth of fir and pine

he fTie2 around the country in his

Gates Learjet (right) to drum up business. At 69, his wife and copilot, Kathleen, was
ane of the oldest women on record to obtain an instrument rating for the plane

the Hop Queen. | ducked mnto a tent filled
with raucous song, A dozen men seated at a
long wooden table raized a beerv chorus

A haop farmer's wife
Leads a hell of a iife
OF poverty, hunger, and fear.

Her man sweats away voulh
At labor uncoulh,
Sa the rest af the world can drink

beer

At least part of the song is true. Hops, the
flowerlike cones of the female vine, are used
mostly in the brewingof beer toimpart to the
beverage its aromatic bitterness. The Unit-
¢d States i= the leading producer of hops af-
ter West Grermany, exporting 30 percent of
its 55-million-pound crop, 70 percent of
which comes from the Yakima Valley's
21,000 acres of vines (pages 620-21)

Like most of the valley's growers, hop
farmers depend largely on hand labor. To

r'll_:“!|

get 1it, thev can telephone the Job Service
Center in Yakima, funded by the U, S.
Department of Labor. Jesse Farias is man-
ager of the center, A Chicano, 33 vears old,
Jesse spent hizs vouth in migrant labor.

“Myv brothers and sisters still do 11." he
told me. "Some people like it, others can't es-
cape it. Education 1= the exit, but for that,
kids need a siable home. Otherwis¢ they
never settle out of the migrant stream.

"Wages and working conditions for farm
workers have remained pretty much the
sameover the vears,” Jesse pointed out. 1 re-
called that new legislation has increased the
minimum wage by onlyv 45 cents, to52.65an
hour. “It's still one hell of 2 way 0 make
a hving. "

Migrants Hope to Keep Dignity

Late one September afternoon I sat on the
simddy banks of the Naches River and en
joved the melancholy harmonice serenades
of Harvell Pond. Migrants from Arkansas’

. i ¥ | =i
National Geperaphic, November 978



Harvell and Arlene, his

wattered pickup and

Czark Plateau
wife, had parked their

house trailer in 8 grove of poplars off the

highway

While Arlene washed clothes in
the river, Harvell watched over thelr two
sons and discoursed ona life of transient toil

*1 e hardest thing is to Keep vour dignity
[t zeems like more and more people don't re-
spect manual Iabor. Growers are happy as
hell bo see s at the start of harvest, but onde
It's over, they don't want us around.

That evening [ sat in the vellow lhight of a
hissing lantern above the trailer’s folding ta-
ble and wailted for Arlene to say grace. " we
thank Thee,” =she
health and our safe trip to Washington. And
Wi pray tor those (i need. Amen

OUn another evening 1 found Harvell

slumped ina camp chair with s shirt off at

_-'|:||||

concluded

terten hiowurs ol MCEINZ apples He wassoak-

ing his feet 1n the river and sipping clder.
Arms bhrown and

tifnedd to 35

torso pale, hisleanness tes

Harvell 1542

vears of toil

Lill.."l.-lll.ln.l. .I: )| ]I.Ill-l-l-ll:l.' Ill'.llll -'

“Laét's face 1t, he told me. “1 can't read
can't hardly write my name. Arlene handles
the writing. I grew up on the road, can't re-
member being inside a school. My folks
werne good to us, but we all had to work to get
by, My daddy
California. In ontons

;Z'.l-'-'l'll dW'aAY On 'ill' r;-:-L-I 11

Fields in Summer. School in Fall

A sturdy and perpetually smiling woman,
Arlene was leafing through a dog-eared
notebook filled with the addresses of farms
and foremen. aons Harvell Jumior and

James, 7 and 9, sat in a pebbily shallows to

escape Lhe heat

“The bovs summer with us,” Arlene ex
“We pick cotton, vegetahles, and
: 1n the Rio (srande 1'.-.1|-|':'. We work
the Impernial Vallev vegetables, then apri
ots and pesaches in the San Joaguin vallev
we pick chermes in Oregon and Washing-
ton, and then we pick the apples. When

= o0l STATLS i i
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High and drv above irrigated trenches,
mildew-prone hop plants find a perfect en-
viconment in the Yakima Vallev, where
ridnfall averages eight inches a vear, In
.-"L|.lril nimble-handed workers string two

lengths of vine support at a time (above)

[rom 18-foot trellised. Around them the
voung perenmal berbs may coll upward a
OOl or more 8 d'u.jlr'. Come I‘E-'LI"FI::'!:J . the vine-
Leden twine will be cut and separated from
the cones {bottom right)-—wherein lies the
substance that both preserves and i:rr|[_|.[ rix

i
i

National Geographic, Novemiber [978



the distinctdve flavor to beer. Then on to a
drving kiln (top right), where hot alr
hlown through the floor removes most of
the moisture feom the cones. Perched atop
a roll of burlap, a kiln operator finds time
far a little televised diversion

Washington's Yakima Valles
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we put the bovs on a bus and send them
home to their grandmother.”

The Ponds enjoy a Thanksgiving reunion
in Arkansas; then Harvell and Arlene depart
for two months of citrus picking in Florida.
After a Christmas holiday together, the fam-
ily splits up again for six months.

Last vear the Ponds arrived in Flonda to
find their jobs erased by severe frosts, It
meant a three-thousand-dollar loss in earn-
ings for them—about one-third of their
average income. Such calamities tall on the
shoulders of migrant children, who must go
to work to supplement their parents’ wages,
One result 1s that many migrant voungsters
achieve anly a slapdash education and are
virtually illiterate.

“Times Do Get Hard™

In 1975 the American Friends Service
Committee surveved Yakima Vallev as-
paragus fields and reported that children
were being unlawfully exploited, compelled
to work alongside their parents to supple-
ment family earnings.

Harvell is philosophic, “It's true, but now
and then the kids have to help out when
times get hard. In this line of work, times do
get hard.”

Times have indeed become harder for
American migrant farm workers, who in-
creasingly complain of competition from 1l-
legal Mexican immigrants. The Yakima
Valley, with perhaps 11.000 illegals, is the
Immigration and Naturalization Service's
biggest headache in the Northwest.

Last autumn arrests were running 30 a
week, an insignificant reduction of the val-
lev's labor force, but enough to anger apple
growers who needed 1,200 extra pickers
when September and October cloudbursts
and an carly winter hastened ripening.

One grower told me, “Withoutillegals, I'd
be out of business. If the Feds raided me to-
morrow, I'd hand them picking bags and
say, 'You pick my crop; nobody else willl'™

Half of Mexico's farm workers earn less
than 15 dollars a month. In the valley an

apple picker can earn more than 50 dollarsa
day. In 20 days his earnings will exceed
Mexico's per capita annual income, Couples
can make as much as a hundred dollars in a
dav, and adolescent children can generate
upto 73 percentof an adult’s earnings. Such
figures often lure otherwise law-abiding
people into the United States in defiance of
immigration guotas.

Officially called “undocumented aliens,”
ilegals are tempting prey 1o unscrupulous
labor contractors, who may withhold spu-
rious “deductions” from paychecks. Those
who complain risk betrayal, “T've heard sto-
ries about guys who put illegals to work,
then tip off the Feds, who come in and arrest
them,” a grower told me. “That way, the
contractor doesn’t have to pay for the labor
and sometimes collects an award to boot.”

As Mexico's population and inflation in-
credse, so does the number of illegals com-
peting for jobs on American farms. “I used
to count on twomonths' work up here,” com-
plained Elmer Paar, whose three decades as
a migrant show in his gaunt suntanned face.
“Now I'm lucky to get 30 days. Growers
don’t hold no lovalties for Americans.”

“We're not cops,” said a foreman who ad-
mitted that at least half his picking crew
were illegals. “We're in business, Illegals
pick well and thev work hard. The faster the
fruit gets picked, the better off we are.”

New Ways Changed Yakimns' Lives

The valley's tribe of migrant lahorers
shares its economic lifeboat with another
tribe, a real one that once roamed from
northern Oregon o Canada and from the
Cazcades to the Bitterroots of Montina.
Today the 6,350-member Yakima Indian
Nation, the legal descendant of 14 nomadic
tribés and bands whose archeclogy dates
from 14,000 years ago, looks restively to the
future from the relative confines of a 2,000-
square-mile reservation, stightly larger than
the State of Delaware.

“That may sound like a lot of land.” said
Robert Pace, media representative for the

Though his hands tell the story of an unsettled youth, Steve Oldeovote, a Sioux
cowboy from South Dinkota, has planted roots in the Yakima Indian Reservation’s
rich cattle range. Now working for rancher Bill Northover, a Yakima, Steve is one of
many non-Yakima Indians drawn to the reservation by its job opportunities.

Washingron's Yakima Vallev
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tribe, “but the old Yakimas required nearly
ten fimes that. 1 hev fished a hundred miles
from where they dug wild roots. They rode
into Montana for buffalo. They were hunt-
ers and food-gatherers, not farmers. "

Pressured by white settlement, the tribe
gave up nine-tenths of its land by treaty in
1855, Unused to agriculture and cut off from
traditional food supplies, the Yakimas fell
prev to ennui, abevant despair, and alcohol-
lsm—<lassic ills of cultural |_li;r'-_:I_.-1'[-:_.1n Lhat
linger today. Bereft of spirit, the tribe sank
into abject poverty

“Many old people here just waited to die,”
remembers Marjorie Russell, A Cherokee,

Covert for coyotes, Ahtanum Ridge cuts the 175-mile-long Yakima Valley into

Marjorie married a Yakima she met near an
Army base in Oklahoma during World War
1. “When I came to the reservation.” she
told me, "I was struck by the sadness among
the elderly, who feit that life wasn't worth
living anyvmaore, "

1he Allotment Act of 1887
mon ownership of reservation land, Freed of
trust restrictions on their parcels, manv of
the impoverished Yakimas sold the tribe's
most fertile lands to whites, 22,000 of whom

ended com-

reside within the boundaries of the reserva-
tion today

“It was an attempt to undermine the 1855
treaty, but luckily it didn’t entirely work,"




said Bill Northover, a cattle rancher who water annually for each acre of irrigable
hasserved on the tribe's 14-membercouncil, land and for maintenance of water flows to
the Yakima's chief legislative body protect fish runs. Fearful that the reserva
tion's needs could eventuzlly monopolize
irrigation water, local governments have
Ironicallv it is the 1855 treaty, which re- raised vigorous legal opposition. Fishin

ie
linquished so much, from which the tribe’s rights are also at 1ssue. Entitled by law

VWater His_.r_h#_w: Bring Conftrontation

]
strength flows today, Under its terms, tribal  to half the fish that migrate through tradi-

lawvers assert claims to water and fish and  tional fishing grounds, the Yakimas have

seek greater control over reservation affairs found recent runs severely reduced and
Citing a 1908 Supreme Court holding that  charge state officials with faillure to curb ex-

reservation Indians have first claim to water  cessive offshore harvests, At stake isthe suc-
eis cessof the Yakimas' seafood plant, nucleus

siing the Bureau of Reclamation foran in- of a 35-milhon-dollar processing tacility

passing through or by their lands, the tril

crease in ifts allotment of two acre-feet of for manv kinds of food that, when it is

tiweo basins. Seen in the background of the upper valley are Yakima's outskirts.
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completed, will employ some 1,300 people.

Inevitably, despite formal expressions of
goodwill, such problems create friction be-
tween the tribe and the 158,000 non-Indians
in the valley. “People lash out viciously at
the tribe from misunderstanding,” said Jim
Normandeau, the nation’s administrative
director. “Thev believe us to be welfare
wiards of the government, which is untrue—
we earn and spend our own money.”

“The Mirncle Will Come”

A Lincolnezque Montana Flathead Indi-
an, recruited for his financial experience,
Jim monitors a 20-million-dollar cash flow
from tribal operations. The Yakimas' chief
asspet and income source is their 493, 000-
acre stand of timbér—most productive of
anv American Indian reservation. The tribe
has also invested its money in farming, fur-
niture manufacturing, and an aircraft sales
and charter service. The Yakimas' seafood-
processing facility isin a 114-acre industrial
park near the tribe's Toppenish headquar-
ters. On the same tract are its furniture fac-
tory and tobacco warehouse.

Despite increasing earnings, some tribal
businesses demand heavy reinvestments.
Asa result, though the tribe's assets are val-
uzed at about 8300 million dollars, vearly al-
lotments to each Yakima from tribal coffers
currently total only $430. The low sum ran-
kles many Yakimas, who complain of poor
management. Sighed one veteran council-
man: “They see all the buildings and expect
an instant miracle. The miracle will come,
but with time.”

Watson Totus, the 73-vear-old chairman
of the tribal council, believesin it. “1 hope to
see all Yakimas eventually living on the res-
ervation, living well. This is where we be-
long; this is home.”

This heartfelt wish of a traditionalist has
so0 far been denied by unemployment. In
winter, when agricultural and fishing oper-
ations slacken, the unemployment rate on
the reservation soars to 30 percent. OFf the
tribe’s membership, about 1,550 live else-
where, “They leave to find work, " said Eliz-
abeth Williams, who tends the tribal
enrollment list.

“It's hard for an Indian to get started,”
zaid Bill Northover, whose Medicine Vallev
cattle ranch 1 visited during a rain-soaked

Washington's Yakima Valley

roundup. Starting with a few head, Bill
stowly built up a herd of Herefords, the fi-
nancial mainstay of his 1,200-acre spread,
Iving within the reservation boundaries.

“Even today, an Indian has a hard time
getting a bank loan,” he told me, scraping
muddy boots against a fence board. “It has
stopped a lot of good people from farming
and ranching, and they ended up bums.”

“The difficulty arises,"” said Jim Norman-
deau, “because a reservation Indian can’t
mortgage his trust-held land without Gowv-
ernment approval, It becomes & cumber-
some process, and consequently we spend
much time trving to build lines of credit for
the individual.™

Lack of credit has handicapped other
tribes as well; this was a primary reason for
the founding in 1973 of the American Indian
National Bank of Washington, D.C,, in
which the Yakima Nation now holds a con-
trolling interest. With the infusion of a mil-
lion dollars (plus ten dollars more to get the
controlling interest) from Yakima tribal
funds, the bank ended 1977 with more than
20 million dollars in demand depasits.
Councilman Bill Yallup is a director.

“The national examiners found all kinds
of faults,” he told me, *Thev said we had no
prior knowledge of many tribes’ ability to
repav—that thev weren't really qualified for
loans. Well, that was the prime reason for
establishing the bank, and they understand
that now.”

New Projects Mean More Jobs

Foremost among tribal priorities is the
creation of jobs and reservation enterprises
that will eventoally provide vear-round em-
plovment not only for the Yakimas but also
for many non-Indians. Though economic
development is a top priority, education is a
MAJOr CONCern.

“Our people haven't been very successful
in public schools,” said Violet Rau, who de-
signs cross-cultural study programs for the
tribe’s school system.

Believing that local school hoards were
unresponsive to cultural barriers that im-
peded Indian students, the Yakima Nation
established its own model programs as a
supplement to public schools, with empha-
sis on parental involvement.

“Indian children are confounded by the
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Patience runs deep as
akima tribal-police chief
Joseph Young and his
brother, Gary, dipnet for
Chimook salmon in the Yak-
ima River below Horn Rap-
ids Dam. Time was when
they might net hundreds
auring the spring run. This
yvear, after laboring three
wiekends on a scaffold that
will wash AW Y with winter
rains, they caught only a
couple of dozen salmon and
a few steelhead trout. [is-
ruptions by the Columbia
River's many dams pnd
heavy offshore Pacific har-
vests share the blome,
Though most of todav's
meager catches go to the
freezer, some are grilled
fresh to celebrate the sea-
son's run {below)







competition and regimentation commonly
[ound in conventional schoolrooms,”™ Mrs
Rau explained. “Butin our schools, the peo-
ple bloom."

Like most reservation Indians, Yakimas
straddle two worlds, a cultural dichotomy
most evident among the voung.

For the Yukimas, a Strange Reality

such contradictions haunt the reserva-
tion. Defeated m war, the Yakimas found
solace in their conquerors’ religions; where
lepees once serrated the rolling horizon, the
steeples of lonely clapboard churches spike
pious sithouettes into the sky. Old men recall
fathers who battled the U. S, Cavalry, and
in the cemetery of an Indian Shaker church
small American flags mark the graves of
Yakima servicemen killed in action.

Gal

“We must look forward,” a tribal elder
told me. *We must also look back. We are
now in two places at once, and that can be
the snme a= being nowhere at all.”

“When Ifish the salmon runs, " said Leon-
ard Olney, beside the tumbling Klickitat, ]
feel like an Indian. When I drive a truck in
Toppenish, Idon't feel like anyvthing. ™

Az he opened a gunnvsack to show me his
catch, three large steelheads he would =ell to
the reservation processing plant for 85 cents
a pound, we came under the impassive scru-
tiny of an alert old Yakima draped in a rain-
slicked poncho, Told he was 91, 1 knew he
had lived hiz vouth in the twilight vears of
traditional tribal culture

“We had a peace not possible anvmore,”
he said hoarselv. Raising an arthritic hand,
he pointed toward the fishing place. a gorge

Naronal Geographic, November 1978



of columnar basalt smoothed by eons of
rushing water and now littered with refuse
“The earth does not know us anymaore,” he
intoned. “Too many people don't remember

who they are.”
Meeting Place for Moany Caltures

[ had said my farewells to Harvell and Ar-
lene Pond several davs earlier, and was pre-
paring to leave the valleyv myself when
autumn colors, already vivid, flared with a
final brilliance under a cerulean November
sky. I stood again at the edge of the orchard
where two months before | had walked, in
the predawn hours, past the sleeping forms
of migrant workers.

With me was a voung Alrican agrond-
mist who had come to the Yakima Valley to
conduct research on high-protein grains,

Washineron's Yakima Valley

Backvard desert, the Rattlesnake Hills
affer g world intotal contrast to the lush or
chards voung Pete Hanke (left) works with
his father. Like many vallev farmwives,
his mother, Susan (below), tends aflock of
sheep for her personal Incame.

Clad in a biack suit, white shirt, and tie, he
stood in six inches of powdery 2oil and scrib-
bled in a tinv notebook. From out of the
trees, looking a bit lost, emerged a Saudi
Arabian food buver in robe and headdress.
stooping under a nearbv tree, an old Yak-
ima Indian was gathering apples dropped by
the pickers

The African and the Arab regarded one
another in briefly speechless wonder

“This must be the place,” said the Arab,
laughing.

“It must certainly be the place,” replied
the African, whose English was as Oxford-
tinged as the Saudi's, The Yakima, a stout,
flannel-shirted man with long stlver hair
tied back in a bandanna, drew himself up
and announced sternly, *This has always
been the place.” L]




ATURAL GAS? We could have it
running out our ears,” sayvs Dr. Paul
Jones, “But first we've got to accept
some new ideas about petroleum
veology.”

He stahs a finger at & map of the Texas-
Louisiana coastal region, which is barely
recognizable beneath a crazy-quilt pattern
of subsurface contour lines,

“Those lines could lead us to more gas
than we've ever dreamed of, enough for cen-
turies,” says Paul. “They mark the geopres-
sure svstems=—150.000 square miles of
porous shale and sandstone saturated with
hot brine at abnormally high pressures.
There's good scientific evidence that this
brine could contain as much as 50,000 trl-
lion cubic feet of gas. That's equal to 2,500
times our present yvearly production,™

As a hydrologist, Paul has spent thirty
vears—maost of them with the U, 5. Geologi-
cal Survey—studving the critical role of
underground water in the earth's geological
historv. Some of his ideas are still sheer her-
esy Lo many petroléeum experts. But heisone
of a growing band of scientists, engineers,
and hard-nosed production men who reject
the dire predictions that United States gas
respurces will soon be exhausted.

Instead, they want to rewrite the
petroleum-geology textbooks to mmclude six
“unconventional” gas sources (pages 645-7)
long dismissed as too difficult or too costly
to exploit:

e Geopressure zones. Interest is {ocused on
the Gulf Coast region, but researchers have
identified several other U. 5. regions that
also may contain significant resources.
*Deep basins. Today drillers are finding
unheralded guantities of gas at depths be-
tween 15,000 and 30,000 feet.

e Western “tight sands.” In the Rockies

NATURAL GAS: THE

drillers have learned how to extract gas from
concrete-hard sandstones estimated to con-
tain some 800 trillion cubic feet (TCF).
*Coal seams. An estimated 850 TCF of gas
ex1sis 1n the nation’s coal seams at depths as
great as 6,000 feet.

* Devonian shales, More than 1,000 TCF is
believed trapped in dense rock underlving
Q0,000 square miles of Appalachia,

* Methane hvdrates. At certain pressures and
temperatures, methane and water form an
icelike substance beneath permafrost and in
deep-ocean bottoms. Undetected in nature
until the mid-1960°s, hyvdrates may have
captured enormous quantities of gas
thought to have dissipated millennia ago.

“If we recover only a small percentage of
all this gas, we'd more than quadruple our
present estimates of potential resources,”
savsone government researcher. “Butthisis
scarcely mentioned as a possibility 1n our
energy plans.”

He's right. In April 1977 federal policy-
makers wrole a virtual obituary for natural
gas. A 14 percent production drop by 19835
would compound already critical shortages.
Industry and government reserve estimates
were almost identical: about 208 TCF, bare-
Iv a ten-year supply at today’s consumption
rate of some 19 TCF annually

That spelled trouble. Today natural gas
suppites 41 percent of our nontransportation
energy, serving 41 million homes and pro-
viding 40 percent of industrial needs. It is
our cleanest fossil fuel, and also the cheap-
est, with interstate prices rigidly controlled
since 1954, In early 1978, residential con-
sumers paid an average of $2.34 per thou-
sand cubic feet, compared to 511 for an
equivalent amount of electricity.

But with gas price deregulation on the ho-
rizon, higher fuel bills are a certainty.

By BRYAN HODGSON

SCRIDN EDETTIRLAL STAFF

Photographs by LOWELL GEORGIA
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Methone Pervasive in Nature

nelping make methane the world’s most per-  dained by the oil pioneers,

vasive hyvdrocarbon Lhe legacy of that disdzin lives on. For
Finding petroleum hydrocarbons—gas  vears gasprice controls were based on its by

and otl—is more complex. It's a gamblers product status. Researchers concentrated
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Fetroleum was formed ih organicallv rich  oil, vastly more profitabile. might be found

sediments laid down over millions of years  Unconventional gas resources were larzely

on the margms of long-vanished oceans. ignored and poorly understood
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heat, pressure, and chemical reactions as  new ideas, has entered the gambler's game.




Hot iquid spurts furiously from the high-
pressure valve, Dr. Denton Wieland fills n
beaker and holds it to the light with a con-
noisseur’s eve. “Good, clean stuff,” he says,
and offers it to me.

Itake it reverently, It's a very special vin-
tage—hot, salty water, aged for millions of
vears and foaming with natural gas like
warm champagne (page 639). It is an actual
sample of geopressurized methane; the most
exciting unconventional gas source of all,

Government Probes Geopressure Zone

We're sweltering on a barge moored in
Tigre Lagoon, deep in the humid coastal
marsh of southern Louisiana, Dr. Wieland,
a veteran petrolesm engineer, is working
on the U, S, Department of Energy’s first
geopressure test well, Edna Delcambre #1.
It is producing as much as 10,000 barrels of
water a day from a sandstone aquifer 12,600
feet below, where pressure 15 almost 11,000
pounds per square inch and the temperature
i5 240°F, The gasiscollected by an elaborate
manifold system, and the water is forced by
its own pressure down another well bore for
disposal 2,500 feet underground.

Major oil companies have made similar
tests in utmost secrecy. But Edna Del-
cambre #1 isin the public domain. And the
results are dramatic. Gas production is 150
percent higher than originally predicted.

“We expected 20 cubic feet per 42-gallon
barrel of water,” Dr. Wieland says. “Hut
we're getting 50 cubic feet.”

The new data delights Dr. Paul Jones, re-
inforcing theories he's held for vears.

“We know that enormous quantities of
gas are dissolved in geopressure waters, The
reasons are complicated [iflustration, page
647], but basically here's what happens:

“The amount varies with température,

(reat sunbursts of flaring gas spangle the
Persian Gulf in a midnight satellite image
made in 1974, Though the practice 15 re-
stricted in the U. 5., some seven trillion cu-
bie feet of oil-field pas went up in smoke
last year worldwide—an energy equiv-
alent of two yvears of Alaskan North Slope
oil production. Chl economics being what
thev are, “waste" gas often remains
cheaper to burn than to transport

CHEAF LUERENY, US| TEE407 OF @i BCLRdiE

pressure, and salinity. Recent research indi-
cates that water may dissolve as much as
1,000 cubic feet of gas per barrel at 30,000
feet. Near the 20,000-foot level, with lower
pressures, its saturation capacity i about
100 cubic feet. Now, over geologic time,
these waters have been forced upward. As
they encounter lower pressures, gas comes
out of solution in tiny bubbles. As more wa-
ter passes through the pressure-drop rone.,
the number of bubblezs increases. Thev
move upward with the water. When they
collect beneath geclogic traps, free-gas res-
ervolirsare formed. Today, many such reser-
voirsin the Gulf Coast geopressure zones are
producing trillions of cubic feet a vear,

“But the aguifers are vastly more exten-
sive than the free-gas pockets, Virtually all
the water is gas saturated. That Isthe gas we
must learn to recover.”

Paul published his theories in 1975, not
long after ending his career with the U, 5.
Geolomeal Survev. His research was a kev
factorin a USGS study estimating that sand-
stone and shale in Gulf geopressure areas
contain some 60,000 TCF of dissolved gas.
Since then he has endured much skepticizm
from oilmen and energy planners alike.

Rock Pores Hide Treasure

Edna Delcambre #1 15 chanzing all that.
In November 1977, Dr. Philip Randolph of
the Institute of Gas Technology in Chicago
analvzed the well's behavior, and an-
nounced that the unexpectedly high produc-
tion could be explained if only 6.5 percent of
the rock's pore space, once thought to con-
tain only water, actually was occupied by
tiny trapped gas bubbles.

According to Dy, Randolph’s theory, al-
lowing water to rush upward through the
well bore reduces the pressure; in turn, that
allows the gas bubbles in the aguifer to ex-
pand, pop free of their traps, and join the
water flow. If that phenomenon 1s true of
geopressure aquifers in general, he said,
they could contain five times more gas than
estimated for dissolved gas alone.

But he provides a hardheaded note;

“T'd urge at this point that we stop worry-
ing about whether we have a thousand tnl-
lion or ten thousand trillion cubic feet of
geopressure gas, We know there's a bunch!
But only by drilling, by developing solid

EL



HYDRAULIC
FRACTURING OF
“TIGHT” SANDSTONE

A Blandar truck _I_ draws water from
storage tanks (3 to mix with sand from a
sifa () , & polymer, and other chemicals
Here directed from a remote control
cantar (4 . the mixture (bloe arrows) i
infected undar great pressure by pump
trucks (3} deep into the parforated well
casing to fracture surrounding rock &
The polymerized liquid is later drawn off,
eaving the sand in place to prop aper
the fracture () . Gas red arrows) then
Thows through the fracture to the well bore
b3 0 and into the pipealine for distribution &




Tough as conorete, tghtly packed
aandstone in the Rocky Mountains
imprisons gas that can be released by
fracturing the rock with a mixture of
water, special sand, and a jellviike
polvmer (left), here held by a Dowell
chemist in Tulsa. A hard, round,
large-grain sand (photomicrograph,
left. middle) 1s used. Ordinary sand
(left, bottom) 1= too fine and fragils
to keep fractures propped wide
enough for maximom gas flow,

At Amoco Production Company's
Wattenberg field in Colorado, Halli-
burton Services technicians stand
as fracturing sand pours from a con
vevar (right)

Dirtllers are using several agents
otheér than sand, incleding giass
beads and-—probably most impor-
tant because of its relative abun-
dance—bauxite, which 15 sintered
or heated, mto superhard pellets




cnginecnngdataand lab research are we go- andd im 1977 a 20,000-foot well nea
ing to solve the gut issue; How much gascan Baton Rouge, Louisiana, produced as much
we produce, and at what pricer” 15 406 cubic feel per barrel—hive bmes the
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“The best reason to drill geopressure test  ron US A, well blew out while probing
Welis ISTO Y LOlsLNNnE Lo resl, SAYs Y harles al S 1.40 e8]l (RDOvi Before i-.]-.l..'.[I_'_ thie
Matthews, a consulting petroleum engineer blowout, Chevron nitially  measured an

tor shell Ol Company, citing its experiencs incredible daily production of 142 million

with geopressure aquifers broken in blocks cubic feet, and sold 3.6 hillion cubic feet—a

Lo smuall |'|-i'.'.'J'.":'I.'.II' water flow VEAr = suppiy for 31,000 homes—t0o recoud
But recently Amoco Production Com- in 29 days the well's five-million-dolla

AN l'|';-urlu_r_f A ras-to-water ralio 140 per- drallinege cost

cént hgner than anticipated from normally Although the company denied that

nressured shallow brine wells in H—-Ili,_'.ii-.l'-'-.l, EEOpressure W Al _:||_-|'. |_'|' iny peart \11 ||_.|:

A& for geopressure: “We think 1U's close to spectacular production, the secident served

[ying on solution gas alone, given continu-  notice thal unexplored geopressure regions
ity of reservoirs,” savs Michael Waller, the shelter impressive amounts of free gas
company s vice president for research in Houston, Ernie Geer and Harold Cook
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4000 and 29,000 feel. VWe ' re shooting for
man s deepest penetration of the earth. ™

Therein lies another untapped major
source of natural Fas: deep basins

Hob Helner made s predictions stick
s company has drlled more than third
secessiuld lil'1'_:' welle in western Oklaho
ma's Anadarko Basin and
manyv others, twool them below 30,000 feel

Now he's ready for more

“We think we'll find between 70 and 360
trillton cubic feet of gas in the Anadarko be-
tween 15,000 and 40,000 feet,” he sgys
‘We're as sure as 150 million dollars 1n re-
search and exploration can make us. We're

icting pas production  below

S0, 000 Teet, with better tec hnology
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‘Hut this basin has 22,000 cubic miles of

seciiments below 153,000 feet—and only one
percent of it has ever been touched by
irill;” Bob Hefner says.

It's no business for the lamthearted. In
1572 Bob's company discovered a field con-
taining an estimated 100 hillion cubic feet
of grs, But unexpected technical problems
with seven wells swallowed 20 milhon dol
lars; the cighth, completed last Mav, pro-
duces 20) mulhion cubic leet & day (page 630).
Hob declared a COMPHan? nolic

WE wWon't recover our investment Io

three or four vears, he savs. “Bul now
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Detected by aircraft-towed
magnetometers, anomalies in
the magnetic field of such

basement rocks as basalt and
granite. which contain no
hydrocarbons., help experts
determine the depth of
sediments lying above.
Commercial concentrations
of gas and oll are most

likely in sediments thicker
than half a mile.,

Anomealies lirregularities)

Skilled interpretation of
satellite imagery can
reveal surface structures ¥ *
and patterns that aid = '~.
geologlsts in the search g “a

for underlying hydro- - b
carbon deposits. o b

#
I"-
F.
i~ e
-~

- ——Magnetomater towad
behind alreraft

on magnetic-centour map

Basement rocks containing

highly magnetized minerals

Like a physician examining a patient,
exploration geophvsicists use a variety of
means o probe the earth for gas. Yet to-
day's methods can only indicate areas
where gas might be found.

With refinements in digital computers

and survey techniques, it may be possible
in future data analyses nol only to identify
hitherto undetectable gas sites but also to
determine how much gas is present, and to
estimate the cost of drilling and the poten-
tial profitability.



GRAVITY

The mapping of variations

in gravitational pull can

help locate major features
associated with hydrocarbons.

For exampla, a salt dome,

often associated with trapped
gas and oil, exerts a lower

gravitational pull than does
. denser surrounding rock.

o, . B =

Gravimeter measures ®
differances in the %

Sound waves reflected of f
layers of rock of different
properties yield data for

a subsurface map that may
indicate likely locations of
gas and oil. Mare than 95
percent of all pre-drilling
exploration effort is

oy this method,
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Recording truck
rtu;ji.r.’ti!-nIg
Huge vibrating plates on information
: trucks send sound waves picked up by
into the sarth's crust, geaphanes.

At sediment accumulates,
a layar of salt from &n
ancient ssabed & forced
up through rock strata.
terming a dome,
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saismic profile may
ba color coded to
show possible gas
accemulations as
“bright spots.”’

DATA
LOGGING

Tomeasure the
physical properties
of rock strata
around a borehole,
an acoustic logging
tool — one of several
types of logging
davices — is slowly
raised through the
hole. This toal

records the time
it takesfora

sonic impulse to
travel through a

given thickness of

rock, which helps
determine porosity.

Shale samples taken

from a well bore may
contain microfossils
that help cetermine
age, and whose color
indicates the heat and

pressure at which they
were "‘cooked  inthe

earth. They aid in

the accurate cating of
sedimantary layers and

help to locate likely
deposits of gas.

Thrashold for oll and
gas genaration in shales

\Jﬂhc to 60T

Peak generation for
oil {66°C tal120°C) and
gas |80°C ta 200°C)

T=Cutoff for gas
preduction (250°C)

b



The mimer’'s bare, methane lurks inthe
rthan s seams of soal —as much ax
B850 trillion cubic fest{TCF), 44 tines
the total L. 5. gas preduction in t977,
significant amounts of the coal-seam
mathane are readily recoverabls.

Tightly compacted bads of
sandatone in the westorn

. 5. — remnants of straam
and marine deposits — rap
anestimated 800 TCF of gas,
Since 1973 drillers, using
such new technalogyas
massive hydraulic frabturing
lpages 836-7), have recovernd
an additienal 191 biffion cuble
feet of gas In'the Rocky
Mountains alone.

drillars battie gargantusn pressures and

& .hll-.
. 5 . ]
sm m m - . . -'~
\ : - l"'__.- : . . '

1 Al Gas pipeline
, _ ' o e s pipeline proposed or under construchion
e % Pink shows known gas and oil fields
W I.I - —__l'fi.l.__ D anoMEny |- toc Sl
! r [] i T T F - 1
(Y 9 Sfatutd MiLce EI;I:I :
by ; EEEEE Y gt L ek B Ak B s BEEEE
o Lo g B SR e ik o Ryyial
& LT LiCEpenrl #07 Hinmibe
1 }’%ﬁ' Ill X . _I-. e | _.-'
& rteturs wt '

i i - b
g A Y e e
F -

' Chihuahua «
Punehing down six mites into the earth, Bt ™ i )
a well bere plerces a lons of sandstone by b —f ;
toreloasy gas. At thess great depths, P : : \ b
searingly corrosive hydeogan sulfide, Now | .'l, - GULF OF IO

technology is helping them win the fight. ' 1 N Monterrey.._ \ﬁ'u
Rt e Ll e
--'-\-I

EEARTH

! | -
' b’
"t g § 1'.‘5.
- ! 'h. ". L]

- 3 | j

ol



At certain tamperaturesand pressuras,
and water solidify and may form vast ate
laynrs bengath thick parmafrost and also
beneath the saafipars. Regions where
conditions are Favorable to the formation
of hydrates and wheresediment thickness
ganarally excoeds Ralf a mile - tha usual
minimum for gas and oll esploration = ar=
outlined; stipplad areas ident(fy sites
with strong selsmic indications of hydrates.
Sediments urderlying the hydratou may
aleo contain gas.

The L. 5. natural-gas h1-:|~|.1rt'r"ir

182! with a well drilled H"It.'ll'l-hill:E
formation in Fredonia, Mew York. Rich
in arganic matarcials, the Devanizn shale
laid down throughout Appalachia andin
parts of the Ll. 5. Southwayt 350 millian
juarl.:.gml thausands of fest thick

m places. Resources of the generally
iiu-nl*ﬂ-nuniing gas rayexceed 1,000 TCF.

Rapld sedimantation along the
Gulf Coast mduces the fermation
of faults black lines in inset)
and the solation of layers of
sandatone where gait water
saturated with dissolved gas
collzcts: Increasing pressure
expands the faults untll some of
the fluid escapus; tha resultant

solution and gxist as free gas bubbles in the rock pores. Drilling intoithe
Havamd o CUBA sandstona brings further z;im'lmhn-. which causes the gas Eﬂhﬁlﬂtﬂ
expand and join. creating a fountain of natural gas. Guif-region geopresaure
rones, usually below 8,000 fest, may contain €0,000 TCF.
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(Continued from page 641

“If you doubt their judgment, just re-
member that the nation’s 5,000 independent
operators made 90 percent of the onshore
oil- and gas-field discoveries in 1976-77—
and they drilled more than 50 percent of the
deep wells,” Bob says.

Meanwhile, there's the Anadarko—and a
new set of predictions.

“We want to organize a 1 2-vear program
to drill 5,000 deep wells, We predict produc-
tion of a trillion cubic feet by 1982, four tril-
lion by 1991, with more reserves discovered
as we go. That'll cost about 16 hillion dol-
lars. At today's higher gas prices, | think
we'll be able to smoke out the investors,”

Long-term Gamble Payvs O

"ot a match?” Jim Tocher asks. He
lights a kerosene torch and touches it to the
hissing vent pipe. Gas blooms intoa twenty-
foot flame, banishing the mountain chill, It’s
my first glimpse of another major potential
i£as source: western tight sands.

“That's what 250,000 cubic fect a day
looks like,” Jim says, gazing at the fare,
“Pretty good production from a tight-zand
reservoir. The well isn't hooked to a pipeline
vet, so we have to vent now and then to keep
the borehole clear of water.™

Jim, president of Taiga Energy Inc., rel-
1shes the warmth. For him, it marks the end
of a long financial chill.

“We laid out a million bucks to He up
200,000 acres in 1974, he says, eveing the
sweep of mesas and vallevs of the Douglas
Creek area on the Colorado-Utah border.

“The gas is in tight formations—meaning
vou get small production. But we figured
that new methods, plus a price increase,
would let us make some money."

The increase was delaved for two vears.
Investors hibernated. Jim mortgaged his
home to help finance the first well and keep
his company afloat.

“But they finally boosted the controlled
price from 42 centsto §1.42 per thousand cu-
bic {eet, enough to get started. We've raised
four million dollars and completed 18 wells,
We'll at least triple that this vear, Other
companies are moving in, and a pipeline is
on the way. I'm guessing this area will be
producing a billion cubic feet a day from
wells like this in five to ten yvears,™
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Today thousands of men like Jim Tocher
are turning the Rocky Mountain states of
Wyoming, Montana, Utah, Colerado, and
New Mexico into the nation's hottest energy
frontier. In five yvears they huve punched
nearly 20,000 wells into the region’s many
wecdimentary basins:

“Here's what we're up against, " savs Paul
Mathias, vouthful chief engineer for Chor-
ney Oil Company, one of hundreds of petro-
leum firms based in Denver.

He tosses me a photomicrograph showing
jagged sand particles locked together with
fine silt and clay.

“Those are tight sands, They're more
dense than concrete. A few vears ago no-
body thought they were worth drilling. But
we'vie found a way. ™

The way, called massive hydraulic frac-
turing, involves forcing fluids at high pres-
sure down wells to create underground
cracks as much as a mile long in the tight-
sand beds, Sand grains carried by the fluid
lodge in the cracks, propping them open,
allowing from five to twenty times more gas
to reach the well than with conventional
techmigques.

Today such “frac jobs,” costing as much
as $200,000 each, are the key to the Rocky
Mountain gas boom. Without them, Colora-
do’s largest gas field, the Wattenberg,
wouldn't exist.

“Nobody would touch this area ten vears
ago, says Bill Delap of Panhandle Eastern
Pipe Line Company as we fly over green
pastureland twenty miles north of Denver,
“Now there are 650 wells, producing 125
million cubic feet a day. With massive frac-
turing techniques, we get about 200,000 cu-
bic feet per well, Without it, we wouldn't
even get enough to pay the drilling costs,
We're planning 350 additional wells. We
think we'll recover a trillion cubic feet before
the field runs dry.™

Can Gas and Wilderness Mix?

Amoco is now exploring a 1.5-million-
acre tight-sand region in Wyoming, where
individual test wells have produced more
than four million cubic feet a day from re-
serves estimated in the trillions;

That is only a fraction of the petroleum
resource around the so-called Overthrust
Belt, an extensive, complex geologic area

National Geographic, November 1975



that includes not only tight sands but also
deep gas deposits and rich oil reservoirs. To-
day it 1= a paradise for Rocky Mountain
wildcatters. Federal agencies, however,
ponder closing much of this wilderness area
to exploration.

“The government giveth an energy cri-
si=—and taketh away part of the solution,”
sighs a Denver independent. “1 wonder if
thev've talked to those other government
people who want to increase strip-mining of
westerty coalr?”

Coul Hides Cleaner Fuel

“Digeing isn't the only way to get energy
from coal,” says Harvey Price. By drilling
into seams for methane, we think produc-
tion could reach a trillion cubic feet a vear by
1985, the eguivalent of 40 million tons of
coal—with no environmental problems.”

Price is an executive with a Houston
petroleum-engineering firm that has made a
specialty of unconventional gas, Already he
has ten coal-seam drilling projects across the
U. 5. Recent core samples from Pennsylva-
nia coal beds indicate gas resources of seven
to nine billion cubic feet per square mile,
half of which Price thinks is recoverable,

*Thisisn't potential gas—it's here today,”
says Price.

Resource estimates are huge—850 trillion
cubic feet, according to a 1977 Federal Pow-
er Commission study. “We think it's closer
to 1,000 trillion,” Price says. “They left out
several basins.”

Coal-seam methane is nothing new. Min-
érs have feared and fought it for vears, and
thousands have died in methane-triggered
explosions, In 1964 the U. S, Bureau of
Mines began a research program designed to
remove the deadly harard and cut ventila-
tion costs by drilling into coal seams before
they were mined.

“We've produced more than two hillion
cubic feet since 1972 in just one West Virgin-
1a seam,” says Maurice Deul, who started
the project. “And just last year & small hori-
rontal borehole produced between 60 and 70
million cubic feet from a Utah seam. We're
planning a full-scale program there "

Degassing can permit & 10 to 20 percent
coal-production increase, but horizontal
drilling is not the most economical way to
tap the huge gas resource,

Narural Gas: The Search Goes On

“The gas flows slowly, with very little
pressure,” savs Ed Talone, who worked on
the Bureau of Mines program before joining
Price in 1976, “So we fracture the seams
with liquids. That can increase the flow
eight- to twentyvfold."”

Coal companies fiercely resist this idea,
claiming that fracturing can create cracks in
averlying rock, endangering mining oper-
ations. But Bureau of Mines studies of three
fractured seams that were later mined
showed no such damage, and one major
company has already drilled and fractured
more than a dozen sites on its coal leases,

“That's not the main issue.” sayvs Talone,
“Coal companies own the coal, but in the
East few of them have clear title to the gas,
Until that's resolved, 1t will be a bigger road-
block than the technology. Meanwhile,
were starting another program. We think
there'sa lot of gas in Devonlan shale.™

Eve in Space Aids Shale Probe

“But it's hard to get,” says Dick McClish,
an energy specialist for Ohio’s Department
of Energy. “We're looking for help from out
in space.”

He unrolls a large map overlay covered
with lines ke scattered dry spaghetti.

“This 15 Ohio’s share of the Devonian
sediments, The lines are surface faults, plot-
ted from satellite pictures, We think they'll
lead us to underground fault systems where
shale-gas production 1s best. ™

Devonian shale contains an estimated
1,000 trillion cubic feet of gas beneath
90,000 square miles of seven Appalachian
states. Ten percent of the gas can be recov-
ered by modern methods, according to the
U. 5. Department of Energy’s Technology
Center in Morgantown, West Virginia.

Shale gave birth tothe U. 5. gas industry
in 1821, when the first well was sunk at Fre-
donia, New York. It produced only a few
thouvzand cubic feet a day for 35 vears, Low
productivity and long life are typical of Ap-
palachia’s 10,000 shale wells. But the Big
Sandy field of eastern Kentucky has pro-
duced three trillion cubic feet since 1914,

“We'd like to find some more flelds like
that,” savs Dick MeClish. “The space sur-
vey has given us some promising sites. The
state is putting up 1.3 million dollars for
drilling in Ohio this year, and private
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vestors another 1, 7 milhion, They'll get the
gas—anid we'll get the most sophisticated
CYhin Dlevonial A reald

chiallenpe—and every 5,600 cubice feet of gas
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Geological Observatory. “We've checked
the seismic data against tests we've conduct-
ed on hvdrates made in the laboratory, and
the results agree.”

In 1970 Soviet scientists stirred up an-
other hydrate debate. Thev announced pro-
duction of significant quantities of methane
from two test wells—{from three to nineteen
million cubic feet a dav—by injecting
methanol into the formations te break up the
gas-water solids

Industry spokesmen dismiss the feat as &
costly, impractical experiment. But Rich-
ard D). Mclver has another idea, Asa re-
searcher for Exxon Corporation, he studied
hvdrate samples recovered at Prudhoe Bay
in 1969; now he is a leading expert for an in-
dependent research firm

“It's quite poszible that the Kussians were
producing from the boundary zone between
a hyvdrate laver and an underlving free-gas
zone. Producing the free gas would cause a
pressure drop—and that, in turn, would
cause the hyvdrates to melt. We know that a
hydrate reservolr can hold up to 2ax times
more gas in the same volume than a normal
reservair. So the melting process would acdd
large quantities to the flow.”

McIver believes the first commercial hy-
drate production will come from Lhe shallow
and accessible permafrost regions on-
shore—hbut not until conventional Arctic gas

Deep driller. managing partner Robert A,
Hefner 11 (right) of GHR Company took the
plunge into Oklahoma's Anadarko Basin in
1969, It wasn't smooth. The dnll pipes e¢n-
countered supercorrosive hydrogen sulfide
and pressures as great as 19,000 pounds per
square inch. Last May, Helner scored big
when his #1 Watking well spewed gas from
17,000 feet below the ground. His emplovees
and their guests gathered fora party while the
well was flared for cleanup (lebt),

Hefner predicts that gas will be produced
here at depths of 50,000 feet. By 1991 he esti-
mates the deep basin's output at four trillion
cubic feet a4 year. “That's equal to the energy
in 7 20million barrelsof ail, " he adds, *04dl that
we won't have to impart.™

Nartural Gas: The Search Goes On

has been fully developed. Deep-sea hyvdrates
must await much research and major new
off<shore drilling technology,

Is Barmvard Gas Next?

Technology, Economics, Statistics. At
first it seemed to me that natural gas was
nothing else. Now I've traveled the land to
meet men who are cheerfully testing deas
agrainst the earth'sendless mystery.

I must confess their optimism has rubbed
off. Andif thev're wrong, [ know some other
opiimists, with some quite diflerent 1deas,

Jim Samis, for instance. In Oklahoma he
shows me around his three-million-dollar
plant, which makes more than a million
cubic feet of methane each day from cow
manure and recyeles the residue into high-
cuality cattle feed and fertilizer. *Thisisn'ta
pilot plant,” he says. “We're in business. ™

Or Dr. Joseph Katz. In a basement work-
shop at Argonne National Laboratory in Ilh-
nois, he has bred thousands of generations of
algae, and has learned to simulate aspects of
photosynthesis—the means by which green
plants convert sunlight into energy.

“Thatenerioy, electron by electron, drives
the chemistry on which all organic life is
based,” he says. “Someday we will learn to
use this principle 1o make fuel and food as
nature does—quietly, and without any

fuss.” L]




Where
the River

Shannon
Flows

By ALLAN C. FISHER, JR.

ARSETANT CIHNTOS

Photographs by ADAM WOOLFITT

Erin's ancient highwav, the River
Shannon winds across Ireland's verdant
splendor as well as through the

legends of its vibirant past. Longest niver
it the British Isles, it meanders for 214
miles, swelling and narrowing into &
chain of lakes before vawning into the
Atlantic. The river glimmers with
reflections of castle towers and

monastic ruins; Sailors delight o its wide
open waters, anglers extol its teeming
depths. The Shannon is home to John
Wenving, who explores a tributary by
motarboat while shipmates Brocky and
Twiggy stand watch over the port and
starbonrd sides. Weaving quit & career in
bhanking to become a river nomad,

living aboard a 60-foot barge and
working a2 a navigational consultant
and free-lance handvman.

N{ h-aitheantas go h-gotntios.

To know beauty, one must live with it.
—1RISH PROVERR

OR EVERY MILE of Ireland’s

RiverShannon, forevery bend, there

are legends, stories as old as the tum-

bled ruins of castles and churches
that stand like brooding Stonehenges along
the Shannon's shores. My favorite 1 heard
from an old pensioner who fished for bream
from the riverbank near Battlebridge. He
gave his name only as Sean. Though still
lively of eve and tongue, he was sosmall and
frail that a stranger might think him one of
the wee people. Sean said he had heard the
story from his father's father;

Near the headwaters of the Shannon,
where 1t 12 but a brawling stream, hived in
solitude a young monk of the utmost piety
and goodness. He spent his davs in fasting
and praver for others. Never did he ask of
(xod anything for himselt, though he dwelt
in a dank cave near the river and was blind.
The Shannon gave him his only pleasures:
cool, sweet water todrink and batheinand a
burbling, merry passage to hear.

The great bards, travelers of the Shan-
non, learned of the monk’s goodness, and all
visited with him, determined that he should
sge the beautiful rver in song and story.
Thev zang of its source, the mysterious
Shannon Pot, a dark, brush-girt highland
tarn always full to overflowing—though no
streamn ran into it. In its waters no man or
amimal could drown. And the bards de-
scribed the river's passage through mead-
ows aglow with the purple, white., and
yvellow of wild flowers. They sang of a suc-
cession of blue lakes formed by the Shin-
non, dotted with 1slands and rimmed by
mountains splashed with molten gold
spilled through towering clouds. And they
told kim of an inland sea, an estuary whose
sparkling waters flowed westward into the
OCean lempests,

Though enchanted with these beauties,
never once did the selfless monk pray to see
thém, Then one day, as he laved his eves at
the water's edge, the dark veil lifted, and he
saw. God had deaided a man so good should
not be denied a nver so0 lovely. And the
monk jovously journeved downstream, see-
ing all and praising God. It is said he sailed
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the marches of the sun into the red west,
where he joined St. Brendan the Navigator
in many good works in lands unknown. *

I heard that tale before | had seen much of
the Shannon. But the bards did not exapger-
ate; the beauty is still there. Change has
touched the storied river very gently, Trav-
elingits entire length from headwaters to the
s¢n, [ saw it much as the monk did with his
newly opened eves.

The Shannon lies wholly within the Re-
public of Ireland and flows through the
heartland of the country for 214 miles, mak-
ing it the longest river in the British Tsles
(maps, below and right). With its 32 tribu-
taries, it drains a fifth of all Ireland.

John Weaving, bearded, patriarchal-
lnoking, knows the river as well as any man
(page 653), For 15 vears he
pursued a banking career,
then shed it Like a hair shirt

for a life on his beloved / ! ;; 3

Shannon. Now, with his |

dogs. Brocky and Twiggy, NORTHERN |
he lives aboard a 60-foot  TRE-AND, gff
work barge and repairs jet-
ties, piers, or whatever
needs fixing. It sounded
disloval, but one day John
confided 1o me, “The Shan-
non is a very odd river. In
fact it's a river for only
about a third of itz length,”

terminals. A plant for processing bauxite
into alumina is being built, But vast stretch-
es remain much as thev have tor centuries.

Above tidewater, aside from several
widely spaced power plants, there is no
heavy industry, not even waterborne com-
mercial traffic. Until 1960 Guinness Brew-
ery barges. loaded with barrels of porter and
stout 1o slake the Irish thirst, plied the river,
bt today rail and trucks do the job.

The Shannon ranks in my mind as the
mo=t unspoiled vacation spotin all Europe.
The lonely Pot sleeps as in time long past, the
mieadows still Aot with color, the lakes re-
main as sweet and untouched as a maiden,
and the estuary still flows serenely along the
marches of the westering sun.,

If the freshwater Shannon can be said te
have an industry, it is boat-
ing. About 21,000 visitorsa
vear—maostly  Germans—
rent 22-to-42-foot  calun
cruisers from ten compa-
nivs scattered along the riv-
er from Killaloe, just above
the estuary, to Carrick on
shannon, near the head of
navigation,

I traveled the Shannon
afoot, by car, and in var-
lous kinds of boats. But on
the upper Shannon I went
first-class: a 32-foot triple-

Indeed, for two-thirds of
its length it doesn't it the
conventional image of a river. As fresh wa-
ter it flows into and out of three major lakes
and many lesser ones, stringing them togeth-
er like blue gems on Ireland’s central plain.
Then it joins the estuary that stretches sixty
miles from Limerick to the Atlantic.

Measurements show the Shannon dis-
charges far more fresh water than can be ac-
counted for by the flow of its tributaries.
Myriad underground rivulets and streams,
percolating through limestone, feed the riv-
er and its lakes—and, incidentally, account
for the almost constant level of the Pot.

The Shannon remains surprisingly unde-
veloped and virtually pollution free. At the
head of the estuary a hvdroelectric plant
straddles the river, and downstream the
traveler passes another power station,
a cement plant, oil depots, and marine

G50

cabin cruiser with twin
diesels and a plensant 18-
yvear-old lad, Paddy McCormack, as guide,
cook, and agile line handlet for an aging sail-
or, Our boat’s name, Apricels, Latin for
“farmer," seemed apt, for the Shannon is es-
sentially a rural river.

On the upper reaches one repeatedly sees
cattle in the blossoming, scented meadows,
and occasionally they even gather at the un-
fenced locksthat bypass rapids. Indeed, cat-
tle seemed intent on boarding us in our
cruise from Carrick to Battlebridee, a tiny
village beneath a musical rapids where river
navigation ends. Cooling their undersides,
cows waded amid vellow water lilics almost
in midstream, while others lounged on the
embankments, half hidden by rushes.
Swans lifted (Continsed on page 661)

*See “The Voyage of HSvendon,” by Timothy Se-
verin, NATioNAL GeoGcrarmic, December 1077
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‘Don't stay too long in this country or it
Wil capture vou.” That's the gentle warn-
ing Matt Levden gives wvisitors o his
home overlooking Lough Allen (above)
To live aon a small Irish farm may sound
wlvllic, but Levden, his wife, Ann. and
their three sons know it means hard
work, such as the backbreaking task of
potato digging (below)

While being weaned, their calves lap
a gruel of milk, cereals, and additives, a

cheaper feed than milk alone. Teaching a
calf todrink from a bucket 1s 2 tedious two
werk process, Mrs, Levden dips her fin
gers into-a call's mouth, as if to prime the
I:III.I_|'|E_I Ihl"lll"‘ll'

After the morning milking, Ann and
Nttt tote & ten-gallon can to & cart; with
~ally on his lap, Matt lets Jackie pull him
right) for the quarter-mile trip to the milk-
lruck stop, Despite the toll, the Leydens
cavor the beauty and freedom of their Hife










(Continued from page 656) question-mark
necks above the high grasses, and querulous
ducks scooted away uneasily from our bow.

A friend told me of a Belgian boat renter
he met at one lock. Showily tattooed, a real
blue-water sailor, the Belgian shook his
head and rolled his eves. “Incredible! Too
much!™ he said, “We have cow dung on our
dock lines!”

sionna, the Hollow or Hole of the

Shannon. That's the Pot's proper
name. At first glance it's not impressive,
merely a pond about 25 feet wide in a high-
land meadow, fringed by hawthorn and a
rather ugly, almost stunted form of willow
called sally. But the mood of the pliace soon
grips one, Lichens cover the bark of the sally
trees, and from a distance they look like sca-
brous gpparitions peering into a dark mir-
ror. If you see that strange tarn on a day of
gray gloom and fitful rain, as I did, it seems
an eerie, haunted place.

On the meadow’s edge sag the roofless ru-
ins of & stone cottage and outbuillding, Ev-
erywhere on the Shannon one finds such
derelicts, many so old that only their stones
know the truth of it. Prowling about, I found
a touching “Home Sweet Home” inscribed
above a broken lintel of the fireplace. But
the wind moaned in pain through breached
walls, and cattle bad churned the dirt floor
into a quagmire that reeked of excrement.

Legend persists that no man or beast can
drown in the Pot. I heard it several times
from local people. All seemed to know some-
cene who knew someone who had fallen in
and been miraculously supported. But the
Pot is not the bottomless hole popularly be-
lieved. It's been plumbed and found only 25
feel deep.

From the Pot to Lough Allen, a seven-
mile distance, the river tumbles more than
300 feet. To see these strange headwaters,
strewn with rocks and deadfalls, vou must
go by car and afoot.

Many mountains, beautiful but virtually
treeless, encircle Lough Allen, eight miles
long and the third largest of the Shannon
lakes. Again I marveled at the lack of devel-
opment, aside from a power plant fueled by
coal from nearby hills, Otherwise, nothing
but farms and a scenic road ring the lake.

T HESHANNON'SSOURCE: Log na

Where the River Shannon Flows

Farmers here speak proudly of Turlough
O'Carolan(1670-1738), lastof the great Irish
bards, who is buried nearby. A prodigious
drinker, (¥Carolan came to his deathbed
unahle to swallow, legend tells, but put lips
to his favorite cup, sayving two such old
friends should not part without a kiss,

Years ago boats from downstream could
reach Lough Allen by a canal. Lough Allen
NOW SErves as a storage reservoir for the hy-
droelectric plant at Ardnacrusha, far down
the river.

Boats cruise easily from Carrick to Lough
Key, a smaller lake but also a place of idvilic
beauty, You motor up the Bovle, a Shannon
tributary, threading a reedy way through
minor loughs until suddenly the Curlew
Mountains loom to the west, and vou are in
island-studded Key, made even more beau-
tiful on clear days by Ireland's limpid air,
pollution free almost evervwhere.

Entering and leaving Lough Kev, vou
pass through Clarendon Lock, which has
the Shannon's only woman lockkeeper, Mai
Conlon. Clarendon, like the other locks, isa
convivial place: Boatmen, theircraft tied up
while awalting an opening, stroll about, vis-
it other boats, swap varns, sing and strum
guitars. Each lock becomes a clearinghouse
tor messages and gossip,

man who prefers to live among the

triendly Irish, told me about his first
tie-up st Clarendon. Workmen were doing
some repairs, so George took that as excyse
enough to leave his boat and seek a pub. He
asked if there were one nearhy.

“I didn’t believe my ears,"” said George,
“when a workman pointed at a little dog and
said, ‘Manfred will take vou." The dog led
me down a path, and several times we
passed people who nodded to me and said,
‘Good evening, Manfred." Finally we
reached a crossroads with two pubs.
Manfred went straight to the one on the
right, stood at the bar on his hind legs; with
his front paws against it, and looked expec-
tantly at the pub owner’s wife.

“Bemg properly grateful to Manfred, 1
said, “What will he have to drink? The lady
said, ‘Oh, Manfred doesn't drink. He'll be
having a dog biscuit." And she gave him one.
I asked, "Why did he head straight for this

GEURGE McARDLE, an English-

66 ]






Field day for the horsey set, the Great
October Fair at Ballinasloe—one of the
pidest horse fairs in Europe—began where
travelers to the king's castle at Tara
stopped to trade in their Ured mounts
enerals equipped theirarmies with hardy
Ballinasloe steeds, pnized for superior
bane structure strengthened by caléium-
rich grasses from the limestone plain. The
fair waned when the tractor replaced the
horse on farms, but local boosters revived
it. Last vear's fair brought 2,000 hunting
anl riding horses Lo the sale. Alter dicker-
ing, & slnp of hands seals a deal left;

Where the River Shannon Flows

pub instead of the one on the left?’ The lady
smiled a bit smugly and replied, ‘It doesn't
have dog biscuits.” "

I took this varn with a grain of salt on the
biscuits, but Mrs. Conlon swears it's true
Manfred i1s dead now, but, as Pied Piper for
thirsty boatmen, he wore a path to that pub,
*He snarled at anyone who came in a car,
savs Mrs. Conlon, “but he would almost hug
and kiss anvone off a boat. "

Carnck, with several marinas and boat-
hire companies, ranks as the busiest boating
center on the Shannon. One Saturday morn-
ing I watched purposeful bedlam and or-
dered chaos as 47 famthes arrived, clomed
their boats, and shmpped out

Donnaca Kennedy, who take: people on
crutsesoutof Carrick, said, *The main thing
we have to ofier here is peace and quiet. Un
the Continent it's aimost impossible to find
someplace to be alone.”

Kennedy operates one of the self-
propelled 60-foot barges that used to carry
Guinness stout on the nver. Indeed, a num
ber of boatmen bought the metal barges and
converted them into cruising vessels. Sean
Fitzsimons, a2 pub owner at Athlone, calis
hiz D¢ from Lung and says she's haunted
“There 15 & ghost who walks about her at
might,” he told me. "My wile has heard it
And a friend of mine one night heard foot-
steps and., though he saw nothing, was sure
a man entered his cabin and stood beside
him. 1 did some research and found that a
man had fallen off my barge and drowned
while it was still used by Guinness.”

OUTH OF CARRICK, after taking
Agricola through a series of small lakes

and acanal, Paddy and 1 decided to get

off the beaten channel, sotospeak, and ven-
ture into a remarkable wilderness of back-
waters, We sought Grange Lough, but to get
there we had to push our bow through a
maze of courses winding among rushes and
reeds. On the main Shannon, boats easily
follow red and black markers. but here we
had to ferret them out among the vezetation,
We persisted, slowly feeling our way
through magnificent stretches of wellow
water lilies and growth as high as our cabin
top. Finally the green wall parted, and we
found ocurselves slowly cruising the Shan-
non's inner sanctums, Carranadoe Lough
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and narrow Granege Lough. Amid rolling  the smell of mown meadows and cattle. ‘A

farmiand we anchored, the inevitable stone  planet burned on the horizon, and the firs
ruin on one side of us, 8 farmhouse on the stars appeared. Then a line of purple dusk
other, cattle grazing in the fields stale across the waters, and 1t was night

| am - a night parson, soothed by shadow, At Lanesborough stands a riverside pow-
my spirits lifted by stars. While Paddy er station unusual in but one respect: Peal
swam, | watched a long twilight envelop the  not coal or oil, fires its botlers. With Paddy
lake. Aman camedown from the farmhouse Mooney, a cheerful, encyclopedic fount
to the water's edee and bathed. Swallows from Ireland's Bord na Mdéna, or Peat
and martins coursed all about Aericola, and Board, | watched huge elevators lift railroad

L

b
r

the lonely call of a curlew sounded over- cars full of bricklike peat turf to the top

head. The lanad’s soft exhalation brought us  of the plant, then dump the contents into




an open maw leading to furnaces below

Bord na Mona, government owned, har-
vests some tour million tons of peat annual-
ly. Insh hearths consume much of it, and
peat-fired plants generate about a quarter of
the nation’s electricity, Years ago, when
coil and oil still were cheap, the government
decided to burn peat in some power plants to
encourage a home industry, Now that deci-
sion looks prescient, for peat costs Ireland
far less than conventional fuels

Peat bogs lie on both sides of the upper

shannon. Faddy Mooney gave me a real bog
trotier's view of them. I had expected quag-
mires; to my surprise | walked dry-shod
through vast belds, all 2 uniform brown
That's what a good bog looks like after it has
been drained and the overburden removed
It vielded underfoot with a curious spongi-
ness, as though I were intruding in some-
ONE'S New garden

Huge machines cut turfs, about the size
and shape of hread loaves, while other ma-
chines scratched and scraped the surface to
make milled peat

OUGH REE, second largest of the
shannon's lakes, can be brutal in high
wind, but we found it so piacid Agri-

cola’s passage seemed intrusive. With great
fidelitv, the water reflected each cloud, even
a gull that glided silently but persistently
alongside us. We passed emerald 1sles with
grazing beef cattle but no habitation, and I
wondered how the cattle got there. Padds
explained that thelr owners made them
swim over in spring and back in fall.

Between Athlone and Portumna the river
valley broadens and the land stretches away
in a patchwork quilt of fields, hedges, and
distant hills, all in varving hues of green. An
Irish friend told me his countrymen recog-
nize at least ten different shades of green,
and some people say as many as forty. In
winter months the Shannon floods low-Iving
land, renewing farmers’ fields. One, how-
ever, told me he didn't like the annual flood
With a straight face belied by merrv blue
eyes, he explained, “Sure and it's those fish
now; they eal my asparagus.

Inoguiet watered land, a land of roses,

Stands St. Ciardn's cilvy fair,

And the warriors of Evin in their
famous generalions

Slumber Lhere

That bit of old verse refers to one of the
most hallowed places in all Treland

Things start jumping when the horses
show their form to potential buyers at the
Ballinasioe fair. The stakes are high: Top
show and jumping horses fetch the eguiv-
alentol 87,000 and more. At night basiness
Elves Wiy to merrymiaking as mcrobats,
ugglers, apd Gypsies entertain
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Approachit by boat, just nine miles south of
Athlone, and vou might think its hilltop ar-
ray of stone towers and walls still a “city
fair.” But when nearer, vou see that these
are ruins, the remains of Clonmacnoise, a
monastery founded by St. Ciardn about 548,
It became one of the great ecclesiastical
centers of Europe.

Remnantz of eight churches, two round
towers, three high crosses, and 400 early
gravestones still survive. It's amazing any-
thing remains, Bv one historian’s count, fire
ravaged Clonmacnoise 13 times between
722 and 1205. Vikingz plundered it eight
times between 832 and 1163, In that same
period Irishmen attacked it 27 times, and
the English six times between 1178 and
1204. After each sack the monks rebuilt, but
the English garrison at Athlone reduced it to
final ruinin 1552.

I don't think anyone can wander about
that holy hill without being moved by the
tangible evidence of a people’s enduring
faith. Perhaps 1 lingered longest at the im-
pressive Cross of the Scriptures, erected
in memory of a high king who died about
014, and the little temple on the site where
St. Ciardn himself may be buried.

F ALL THE BLUE GEMS strung
together by the Shannon, Lough
Derg, largest of the lakes, became
my favorite. Twenty-five miles long, and
nearly ten miles wide at its southern end, it
has fewer shallows than Ree and provides
excellent cruising for deep-draft boats. Here
Agricola joined other boats in the week-long
Lough Derg Rally. Races, rendezvous, con-
tests, a ball—participants in this annual
movable feast enjoved them all while cruis-
ing to such picturesque harbors as Mount-
shannon, Dromineer, and Garrvkennedy.,
Near the tiny, buttonhook-shaped harbor
at Garrvkennedy I sought out & living Irish
legend, violin maker Jerrvy Martin (page
673). Jerry, a seli-taught craftsman, has
been making fiddles, as he calls them, since
1922, and long ago they became collectors'
items. But Jerry is 81 now, frail, arthritic,
and alone; no longer can he make many fid-
dles, and he lives Spartanly in & crude, dirt-
floored cottage, warmed by a peat fire and
crowded with his tools, wood, and a few
pieces of old furniture. I found him huddled

Where the River Shannon Flows

by the fire, sucking on a cup of steaming
ted with a wall sign behind him that said:
NO CURSING
NO FILTHY TALK
NO WASTE OF GOD'S NAME
ALLOWED HERE
—Jerry Martin

Jerry was always small, but age has di-
minished him and hunched him over. Yet
his cragegy face takes on vouth when he talks
of hiscraft. How many fiddles had he made?
“Seventy-four,” he said. “But that's noth-
ing, Stradivari made hundreds.”

He showed me his tools, woodpiles, and
the back of an unfinished fiddle, *We call
that wood syvcamore, and vou call it maple,”
he said. “The belly I make from pine. I buv
strings and bow. Can't get the right kind of
wood for the bow."

Then he brought out his treasure, a fin-
ished fiddle made yvears ago on which he had
lavished extra care and love. "l wouldn't
take a thousand pounds for it,” he said. It
was indeed lovely, lustrous with a French
polish endlessly rubbed and with a thin inlay
all around the perimeter of the top. “That in-
lav's what made me famous,” Jerrv said.
“It’s no fiddle without an inlav. I cut it by
handsaw to a sixteenth of an inch thick,
measuring by eve. You must bringina fiddle
toaneighth of an inch at the ends and three-
sixteenths in the very middle.”

He said he had sold his last three fiddles
for fiftv pounds (87 dollars) each, which I
thought too little. “I could sell twenty a
dav,” he said. “I used to make one in three
weeks, Sometimes [ would work 14 hours
straight.” He gazed at his gnarled hands.
“T'm not able to do that anymore. Now 1t
takes months. ™

Lasked him to play his treasure, and he re-
plied shyly: “1 know nothing about music
mesell. Tecannot read it. ButIplay. It'snotso
easy . . . the fingers . . . hands. ., .."

He put bow to strings and the notes of
“Overthe Waves" danced about the dark lit-
e room. He followed with “Londonderry
Air.” I thought the tone of the instrument
hauntingly beautiful. Closing my eves, 1
imagined myselfl listening to a child who
plaved charmingly but with slight hesitan-
cv, Then I said good-bye, leaving Jerry sit-
ting by the glowing peat, his arthritic hands
held out to the warmth as if in supplication.
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HEN THE SHANNON leaves

Lough Derg, it flows between

mountains that rise almost at the
walter's edge, creating a reach like a Norwe-
gian fjord. Irish weather, compensating for
the often fleeting nature of the sunlight, gild-
ed those mountains for us with shafts of pur-
est gold. Irish sunlight can be as special as
Irish green. Atthe end of this passage lay Kil-
laloe, atown ofsuch charm that I made it my
headguarters while exploring the estuary.

Near Killaloe [ did some serious fishing
with Hugh Gough, a man who may have the
world's best job. Hugh is the coarse-angling
officer for the Inland Fisheries Trist, which
means he goes fishing or tnkes people fishing
just about every day (page 675). The Irish
distinguish the pursuit of coarse fish—pike,
bream. rudd, perch, tench—irom the classic
quest for salmon and trout. Hugh and T =at
on the riverbank with every intention of de-
pleting the Shannon's bream population.

The evening before, Hugh had baited the
bottom off our riverbank with bread and
maize meal. Bream, bottom feeders, would
be attracted to the bait, then to our hooks,
now skulking in the area with nice fat mag-
gots on them, So much for theory.

We zat and we waited . . . and waited,
Hugh got a bite. I didn't. Hugh caught a
small perch. I caught a ¢cramp in my leg
Hugh queried the fish and himsell: “What
are you doing, Mr. Fish? Where are you?
Must I'wait another day for vour What is the
water temperature? Is my hook too bigr
Should I use one maggot or two?”

Hugh fashioned balls of bread and meal
and threw them out as more bottom bait.
“They have to go down with a ‘plop’ instead
of a*plip’ or they break up and wash away,”
he =aid. All went in with a gratifving plop,
but no bites ensued. Hugh scattered mag-
gots on the water with a slingshot. They at-
tracted onlv a little brown bird,

I was devouring & chocolate bar when
Hugh tald me how to raise maggots. Open
up a sheep's heart and let blue flies lay their

egrs in it When the heart is alive with
squirming maggots, feed them rancid but-
ter. And then—but perhaps that's all yvou
want to know about raising maggots. It was
enough for me.

To Hugh Gough's embarrassment, we
caught nothing, But just upstream a lone
Englishman pulled in seven big ones.

Supply Board completed a hydroelec-

tric dam nt Ardnacrusha, creating a
barrier for salmon running upriver to
spawn. So the government made ESB re-
sponsible for keeping not only the salmon
happy but other fish as well.

And it has, Fish ladders and passes help
the salmon around the dam and various
weirs, and at Parteen the ESB maintains a
large hatchery that raises salmon and trout.

Hatchery workers remove the adipose fin
from the backs of salmon before releasing
them; this distinguishes them from fish
raised in the wild. On the day [ visited a fish-
ing weir, hatchery-bred fish numbered more
than half those caught, reflecting an omi-
nous trend, Marine biologist Noel Roycroft
of the ESB commented, “The daily catch
used to average 2 percent hatchery fish; now
it's almost 20 percent. The wild population
steadily decreases,”

Meanwhile, iliegal Irish trawiers work
back and forth across the mouth of the Shan-
non, taking great netfuls of salmon. Roy-
croft and John Costelloe, a conservation
officer, told me about the trawlers one day as
wecruised the estuary, talking to fishermen.
“Thase poachers have denuded the south
coast of fish, and now they're moving here
from Kerry,” Costelloe said. *One of those
boats ramrmed me, and when I went back
with two other officers, they held shotguns
on us and drove us off.”

For generations licensed fishermen have
worked the estuary for salmon with drift
nets. using homemade rowboats called gan-
lows. Onamorning gravid with the threat of

IH 1929 the government’s Electricity

A shepherd of the church drows a faithful flock to & venerable place of worship on the
Shannon—the ruins of the Clonmacnoise monastery, Founded 1,400 vegrs ago, the monas-
tery repeatedly rose phoenixiike from the ravages of fire and invasion. Grasping a crozier,
Anglican Bishop Donald Caird of the Church of Ireland helps conduct a service that com-
memorates Clonmacneise as o great medieval center of holiness and scholarship.

Where the River Shamnon Flows

b6y



Like tinyg white boats on a deep-green sedq, farmhouses dot a cale near Lough




Irishman can distineuish 40 shades o




rain we pulled alongside the ganlow of Peter
Burns, a strongly built block of @ man, and
his son Eamon. When 1 asked Peter how
long he had been a fisherman, he replied
wryly, “By the looks of it, too long.” They
had one salmon to show for five hours' work.
“Ona good run vears ago, we would tuke 20
ar30 aday,” Peter added. “Ina good vear we
made up to £6,000 [$10,950].™

But the Irish can find humor in almost
anyvthing. Fishermen up and down the river
were telling a story about the legendary
Hush Hogan, a fishing guide who could al-
witys find salmon for his clients. An English
angler, on the river all day with Hogan but
with only one fish to show for it, confronted
the guide angrily.

“I figure this one salmon cost me a hun-
dred pounds,” the Englishman fumed,

“Then aren’t you glad yvou didn't calch
two?" said Hogan,

RDNACRUSHA'S 85-megnwatt hy-
droelectric plant creates a barrier not
only for migrating salmon but also for

boats, and the fish get through easier,
Boats must use two dark locks with a total
drop of more than a hundred feet. Bound
downstream, vou feel like you're sink-
ing to the bottom of the River Stvx; tricky
currents make Ardnacrusha off limits for
rental boats.

Below the dam les Limerick, the Shan-
non’s largest city, an ancient place (pages
676-7). It may be the city of Regia mentioned
in the Geography of Ptolemy. The Norse
founded asettlement there about 920, A cen-
tury later Ireland's foremost hero, Brian
Boru, made himself king of all Treland and
ousted the Noree. His fortress, Kincora,
stood on the Shannon's bunks somewhere in
the Killaloe area.

Oceangaoing vessels of 12,000 tons tie up
at Limerick’s docks, and an island terminal
off Foynes, farther downstream, can take
60,000-ton ships. Fovnes serves as the base
for oil exploration off the northwest coast of

Ireland. The lrish, intent on developing the
long-slumbering Shannon estuary, offer at-
tractive subsidies and tax incentives to new
industries. The new alumina plant near
Foynes will provide jobs for 800,

But you can still make a peaceful, lovely
passage down the estuary, as [ did aboard a
Limerick Harbour Commissioners launch,
A cement plant with two huge stacks vielded
to rolling meadows and a succession of dra-
matic old castle ruins: Cratloe; Carrigo-
gunnel, feudal seat of the (O'Briens; and
Dromore, built for an earl of Limerick. The
Westropp estate and its Georgian mansion
slipped by on our left, Shannon Airport on
our right.

shannon Airport, once seemingly
doomed to aslow death, has become a show-
place of modern Ireland. Tt started the first
duty-free airport shop and flourished after
World War II, when transatlantic aircrafi
stopped there to refuel. Then came jetliners,
with greater range. Shannon declined. An
imaginative entrepreneur, Brendan O'Re-
gan, suggested making Shannon a dutv-free
industrial park to attract companies that
could ship supplies and products by air.

This idea succeeded so well that the air-
port now houses some eighty international
businesses, forty of them manufacturers
that make evervthing from fur hats to indus-
trial diamonds, More than eight thousand
people live there.

OWNSTREAM from the airport,
D near the Shannon's mouth, our port
launch put into the town of Kilrush,
headquarters of the eight pilots who guide
some eight hundred shipsa vear up the river,
Harbor pilots are among the proudest and
maost cdedicated and independent of men.
Such a man is Michael Scanlan, large of
frame but soft of speech, who has plied the
Shannon for more than thirty vears,
In Ireland, as in many countries, piloting
has long been a job handed down from fa-
ther to son. As we walked the quay, Michael

“Ilive for music,” says fiddle maker Jerry Martin, who for 48 vears has worked in the
same cottage in the lakeside village of Garrykennedy. Martin spun out tunes at
dances before discovering he enjoyved making instruments more than playing them.
Mow his creations are plaved by several traditional Irish music bands. At 81, Martin
figures he'll finish only one more violin, his 75th. “The energy is gone.” he savs.
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Sleek high jumper of the Shannon, o
salmon leaps up the falls at Annacotty on
its way to spawn at its birthplace

074

pointed to Scattery Island, which now has
only two people hving on it. "For genera-
tions the pilots and their families dwelt
there,” he said. “But in the 1960°s we came
ashore. The desire for closer relationships,
only possible ashore, became toostrong, and
for venrs we hadn't had a government teach-
er on the island for the children.

“We an Scattery were always prepared to
wilk alone, We never had o woman die in
childbirth, or a stillborn baby. Yet we never
had adoctor or nurse, Helpcame [rom with-
in and from one's neighbors and fnends. "

We talked nbout piloting. Was fog the
worst problem? “Fog is never difficult be-
cause vou take all precautions,” said Mi-
chael, “It's the only time vou're working 100
percent. Accidents are the result ol Bamilar-
itv, not the unusual.™

No piloted ship on the Shannon had suf-
fered a senous accident within Michnel's
memaory. When 1 attnibuted that to expen-
énce, he gave a reply typical of hiz proud
profession: “Experience is only polish, The
right thing has to be in vou."

UCHOFTHE ESTUARY can be
enjoved by car, on scenic roads
that invite one to stop for dramatic
views of the broad. blue river. 1 often passed
hig enclosed wagons, gaily painted, each
pulled by & hulkingdraft horse, Vacationists
rent these wagons. resembling prairie
sthooners, and drive them along designated
routes, stopping each night at ¢communal
spots where the horses can be pastured

A mosaic of tiny Nields covers kerry Head,
with coltages scattered about like random
rocks. | pushed on to the end of the land. to
the very last little farm above the Shannon’s
Jjuncture with the sea. There the brothers
Thomas and Michael Gavnor live on flinty,
hardscrabhle land that commands a magnif-
went view of the nver's mouth far below. 1
found Thomas walking along the road with
f mound of hay that moved with him. You
had to look quite closely to see the little don-
kev beaning the load.

While the taciturn Michael stowed hayw,
Thomas and [ stood in a skyv-high field and
regarded the river. Y1 fish down there for
bream,” smid Thomas, "and [ set pots to
catch lobsters. Not much salmon now. "
(Continued on page 679)



Fear of frving shouldn't worry this tench, plucked from a Shannon tributary by angling
officer Hugh Gough. since many consider such coarse fish as tench and bream unpalata-

hle. They are caught mainly for sport and released when the dayv s [1Ishing 1% done



City ol sieges, Limerick looks back on n history
less murthiul than the type of humorous rhyme
that, for reasons unknown, shares its name
Founded by Vikings about 920, the city with-
stood repeated atiacks before Irish hero Brian
Horu finally ousted the Norse. The English took
Lamerick m 1174 and built King John's Castle,
which still commands Thomond Bridee (right)
When Willlmm 111 of England was repelled in
1690, the Siege of Limenck became o symbol of
Irtgh reststance, Today Limenick—the lareest
city an the Shannon—is an important dain
salman-Hishing, and industrial center

With rosy chesks and twinkling blue eyes, o

dark-tressecl lass pt the Ballinasloe falr epito

mizes [rich feminine |-|.'.1'.JI?- alvve)










(Contrnued from page 674)

W hen | exclaimed over the incomparable
vista, Thomas shrueeed, then commented
'l did come home one dav and found two
men sitting m this feld in chairs, just look
ing. Une said, °1 could stay here torever.”’

_.".II' O W -'"_'- VISILS .F.:II'I"._:- |._:~,_'1'- nol
Enows how that man felt

Far across the nver mouth, on the rosd L
L.oop Head, | stopped at a farm owned by
fohn Cleary and his ared mother, Margaret
iy, Below us emerald Nelds met the Blue
of the estuary, where islnnds lay scattered

like anchored dreadnoughts

“Ah, we see that view so often wi
ittention, " said Mrs. Clean

And Johnsaid, ¥ It means nothing because
we were born and raised here.’

John told me that a group, including ac-

tors Cary Grant and Jack Lemmon, had

nlanned a [wxury resort on the bottomland

helow the Cleary larm, but the project never
matured. Indeed, lack of such developmen!

on the shannon often puzzled me

OT MANY PEOPLE live on Loop
Head., and vou can drive miles with
only the wind [0 IMpanion, prast
hedgerows and stone fences, the Atlantic on
one -_-I|l_ L "_"i INNonon 'Ill OLe |'.'."'-'. ._'-.__'.
1 headland, 1 stopped, climbed 8 winds
knoll, and gazed a long ttme at the nover,

=11 fl"rl"iL:"I Il'. '|.'."|.:' lOnE _"Ii'[l.'lfll__' WeEeD

of water. Somewhere below lay the shoal

led Kilstiffin Bank, and I recalled a tal
nilot Michael Scanlan had told me

“1 believe there is basic truth in lerend,”
he said. " Kilstiffin Bank probably once was
part of the mainland, and old Irish annals
sayv that in the ninth century a great storm
revaged that area. Many people lost their
lives, and scores of houses disappeared be
neath the sea

“When I was a kid, 1 used to hear old peo-

on Kilstiffi F;:u!zlﬂ'. during li-n- might a httle

TIAL WD :|_|| ;'-illl ||,|' I ||||' |I-_'|||_ i1 |! -_|.|

ple say thal if a sailling ship dropped anchor

Lake up vour cable; it's gone down Lhe
chimnev of my house

For every mile of Ireland’s Shannon, for
every beéend, there are legends Butl the
sheer beguty of the river, that 1s reality, as
true today as it was when the brave pen-
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THE NATIONAL GALLERY'S NEW/

MASTER\WORK ON

By J. CARTER BROWN ,




Celebrating genius in art,
and itself a dazzling Hare of

inspiration, the East Building
of the National Gallerv of Art
opens in Washington, L. C
after a decade of design and

construction. An Alexander
Calder mobtle glides above

Photographs by JAMES A. SUGAR the airy central court
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clave is to watch the faces of our

risitors as 1they me into the Na

tional Gallery's new East Building

| suppose il 1 had to Iind one word to sum
up the atmosphere thers, 1t wotzid b * jon

Little wonder, Sunshine floods through
the buillding's mammoth skvlight, which
Hoats ke a cloud overhead. Ever changing
patterns of light and shadow splash on pink
marble floors and walls, A greal mohile b

Alexander Cald tazr i i £l

AT LUMMS A8 ZLEY N Lie 81 Cur=
rents. And evervwhere there are people

enjoving themselvi itrolling across con
CTele ||i|' e (hat ¢cho cach olher al differ
ent heights, flowing up the main escalator
that seems carved out of marbile, Ingering at

gcale with |'l."|'.'.l"!|.'ll' VIEw s, And, most im-

portant, exploring gallenes filled with art
.!::_l-_'.,_i'_rl_"||'|l_'=':"||'l.|ll':". ] Iu' <O Man
kincl's achievemient

Fhe East Building, a gift to the nation
from Paul Mellon, his late sister, Ailsa Mel-

lon Bruci ind the Andrew W, Mellon

Foundation. is both an architectural delight

ind the culmination of many peoples

Y g
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dreams. Itis also the resull of chance-taking
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Ladical approaches? Chancy decisionss

Let me describe what called them forth

In 1937, when Coneress accepted An
drew W. Mellon's offer of his speciacular art
collection and funds to build the original

National Gallervy. it sel aside for future

in adiacent nlot of land on the Mall at the

hEi

Cast from dreams, a journey in perspe loot of Capitol Hill. Though certainly primi
Haniev. X gt | nre “Enifa Fdos ) ’
lenry M oy wiile Luge real eskabe Ltheé s1f¢ Was an aAwkward
1'| B i 1 1 il -": L™ ; LI5S | |
| WO THe0e” ELAnG = NS shape—a would-be rectangle except tha
= 1554 I | L LRI : NMLEii - :
Oe 1ONE '..Z!l Lk [D red 1n toward the other t
abvave), Slight shifts in hght or viewing ’
W pal bl F form in both orm a trapezodl lollowing piages
TR nd siraeture: With esagivite al- Lhi= trapezoidal shipe posed mmmenst
tention to detail. stonecutters carved from design problems=. Placing a square or réctan
rhle blocks the building's sharp cor- cular bullding inside it would have thrown
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THE GALLERY'S
TRIUMPH IN TRIANGLES

As classic as Euclid's geometry but
contemporary in style, the new East Building
wedges between broad Pennsylvania
Avenue and the green sweep of the Mall, "It
wis the most difficult piece of land 've ever
worked with,” recalls architect Pei. The land—
shaped like an ill-folded handkerchief—had been
earmarked for the National Gallery's expansion
in 1937, when, as a condition of his gift of
artworks and the original building, philanthropist
Andrew W. Mellon asked Congress to reserve
the adjacent plot. By dividing the trapezaid, Pei
created a two-part building: one trianguiar
segment for a study center, the other for
exhibitions. A spacious area containing the
Concourse was carved below ground, roofed by
the granite cobblestones of National Gallery
Plaza and punctuated by crvstal-like tetrahedral
skvlights and a [ountain. It houses a café-
buffet and a moving sidewalk that runs
partway between the new and old buildings.
Pei's ingenious bisecting stroke permits the
major axiz of the new building to line up with
the axis of the original West Building (below).
The overhead view underscores how the
convergence of streets and the shape of the
land are echoed in the design, The orchestrated
parry and thrust of angles has garnered
widespread acclaim for what Washingion Post
architecture critic Wolf Von Eckardt calls “the
exhilarating beauty of good geometrv.” New
Vork Times critic Ada Louise Huxtable praises
it s “a genuing contemporary ciassic.” Says
award-winning American architect Philip
Johnson: “It is & miracle of understanding in
modern museum design.”

s
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With asingle, inspired stroke Pe| sheared
the trapercidal bullding site in two, The
awkward plot demanded a brilliant
design solution to achisve maximum
assthetic impact and space usage,

=

—_— S—
Twa triangles result, coaxing optimum
space from the site. The largar isosceles
triangle houses exhibition areas; the
arnaller, o right triangle, allows space
for a study center.
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A third triangle becomes a huge
skylight over a multitevel court.
Diamond-shaped towers contain
galleries and reiterate the building s
angular motif.

West Building, 1941

“MADISON DRIVE

THE MALL
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Musterminds behind the masterpiece:
irchitect Pei, National Gallery director .
Carter Brown, and gallery preside
benefactor Paul Melon, son of Andrew W.

Mellon. They stand in the main reading

nt and

o of the then-under-construction

0, O00=valume library of the Fas

i s Center for Advanced Studv in the

1

Visual Arts (above)

HBeloreg the new butlding opened last

Tune, Mellon and his wife gave o central-

Looking west from the Capitol

court dinner (preceding pages) jor lend-

ers and donors, 1h elegant recognition ol
thie fact that all National GCallery acquis-

¢ privately funded or are outright

povernment underwrites LY
perating expeénzes and mamienance
The drawing (below) chows:
new Mall monument helps
ington city planner Prerre
fant's vision of the Mall as
Fonr

ar beauly™ (oy -L'Fll'..'.l'.l
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(Comimmued from page 683)  greensward of
the Mall, stretching as it does todav from the
Lincoln Memorial to the Capitol, and the
broad thrust of Pennsylvania Avenue, key
artery in the citv’s monumental core.

With impressive museums already lining
both sides of the Mall and with lofty govern-
ment structures defining Pennsvivania Ave-
nue, the building placed at the end of this
march of titanic architecture had to possess
a definite presence

“Fitting In™ a Dual Problem

I hére were other demands. It had to be in
harmony with the ¢xquisite neoclassical de-
sign of the original gallerv, now called the
West Building, And it had to meet the press-
ing needs of a national gallery that was truly
bursting at the seams

From the initial Andrew W, Mellon gift of
133 artworks. our collection has grown to
more than 40,000 pieces, and attendance
has socared beyond three million people a
vear, We needed room for temporary exhibi-
Lions, such as § ke Splendoraf Dresden; Five
Centuries of Art Collecling, with which we
apened the new bullding (pages 702-17).*
And we needed study space for art scholars,
for a librarv, photographic archives, and
staff area, and for the National Gallery's
rapidly expanding educationitl enterprises
that serve more than 4,000 communities in
all 50 states

Cur building had to meet one more de-
manding, and seemingly contradicton
condition. While our strategic location
on the Mall called for bigness, I hoped for
smitliness. The exhibition galleries must bhe
on a human scale—intimate rooms in which
visitors could absorb art without wvisual
indigestion, where they would not be over-
whelmed by architecture orsuffer “museum
fatigue” from walking down endless corri-
dors. There must also be a large central
openarea to which visitors could retreat and
reorient themselves between excursions
among the galleries.

To resolve these many problems, muse-
um trustees chose architect T. M. Pei. As

"Before returning to Dresden, the exhiibition will be
snown o New York City at the Metropolitan Museum
of Art, October 21, 1978, o January 14, 1979, and in
san Francizco at the California Palace of the Legion of
Honor, February 15 to Moy 26

Witk

Even the voung at art appreciate the
childlike jov of the vivid Matizse cutouts in
the Tower Gallery (above) Throughout
the new bullding, walls can be tallored for
any display. Large-scale spaces showcase
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abstract and expressionist works, such as those in the " Aspects of Twentieth Century

Art” exhibition. where Wilhelm Lehmbruck's “Seated Youth™ reposes (below), Inti

mate galleries display a collection of diminutive impressionist paintings. “ They are sen-

sitive Little things. You have to bring the environment around them, like pulling o
comforter around vour ears on & winter night,” says the author




head of 1. M. Pei and Partners in New York
City, Pei enjoved a great reputation, He
could design an art museum, as proved by
his stunning gallery at Syracuse, New York.
He could add a museum onto an existing
building, as witness a sensitive addition in
Des Moines, lowa. And he could design a
center for study that dramatized the excite-
ment of scholarship, as he did beautifully in
Boulder, Colorado. On top of all this, he
possessed a keen interest in the problems of
cities as well as individual buildings.

Pei grasped at once the importance of our
trapezoid as a legacy of L'Enfant’s plan, the
need for harmony with the existing building,
and our peculiar requirements for exhibition
space and a study center. We awaited his so-
lution expectantly.

“I Drew a Diagonal Line...."”

“I was returning to New York after a gal-
lery meeting in 1968," the architect recalls,
“trying to find a solution to that difficult site.
I sketched a trapezoid on the back of an en-
velope, 1 drew a diagonal line across the
trapezoid and produced two triangles: one
for the museum, the other for the studv cen-
ter. This was the beginning.”

A two-part building whose shape would
be formed in triangles resulted (page 685).
This simple, brilliant plan, developed and
refined and painstakingly executed over a
decade, ultimately accommodated our di-
verse demands.

The largerofthe two triangular segments,
adjoining Pennsvivania Awvenue, would
hold exhibition areas. Tall diamond-shaped
towers would rise at its points, matching
the heights of the federal buildings along
Pennsylvama Avenue. Its major axis and
entryway would align exactly with the axis
of the original building.

The smaller triangle, with one side facing
the Capitol, would contain a study area.
One of its corners would be a knife-edge

19-degree angle, giving the new bullding
one of its most striking features (page 698).

As plans progressed, the two triangles
came to share a common room, the central
court, Above this, binding the two parts,
would perch a triangular glass roof, itself
made up of a cluster of triangles,

For me, the onset of this mammoth under-
taking also launched a rewarding relation-
ship with I. M. Pei. To acquaint ourselves
with the problems we would face, we visited
museums in North America and Europe to
study varying approaches to the housing of
art. I learned that art is close to Pei's heart;
he proved sensitive to the relationship of art
and architecture.

We assembled an effective team to help
us. By good fortune David W. Scott joined
us as planning consultant. He had served as
the director of the National Collection of
Fine Arts during its expansion. Construc-
tion manager Hurley Offenbacher came
from & similar post with the National Air
and Space Museum, which was completed
ahead of schedule and under budget. * Over-
seeingevery detail was the building commit-
tee of the board of trustees, whose chair-
man, Paul Mellon, missed none of its 68
meetings. Like his father before him, he
would not permit his name to be part of the
MNational Gallery's official name.

Seven vears of exacting toil and 94,4 mil-
lion dollars (all of it a gift of the Mellons)
went into this masterwork on the Mall

The new building’s marble walls glow
with the same warm pink as the old, and in-
deed the stone for both came from the same
Tenneszee quarries, some of which had to be
reopened for the new project,

A carpet of pink Oklahoma granite cob-
bles, bordered on each side by plantings of
oaks and magnolias, spreads between the
East and West Buildings. In the center,

*See “OF Afr and Space,” by Michasl Collins, Na-
TIONAL GEOGRAFHIC, June 1974,

Mird, Mird on the wall—bright and buovant as balloons and as whimsical as the
fairy tale—reflects Spanish artist Joan Mird's fanciful vision of woman. Titled
“Fernme," the tapestry woven by Josep Rovospills 31 feet down the court'ssouth wall.
Sculptor Isamu Noguchi's monolithic "Great Rock of Inner Seeking” stands in the tri-
angie’s apex; in the distance, the Robert A, Taft Memorial Carillon rizes on the Capitol
grounds. Seven works were commissioned for the new building, including the tapes-
trv, Calder's mobile, and Moore's hronze,
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Stark solemnity of steel or whimsy of cast
acrvlic, two vastly different kinds of sculpture
find settings eminently suited to each. David
smith's Voltri sculptures (left:, commissioned
for the 1962 Spaleto Festival and shown in a Ko-
man amphitheater there, find a re-created am-
phitheater under an ad justable skvhehted cetling
that can be hoisted to a2 maximum height of 37
feet. Working from raw steel and scrap metal
at an abandoned steel factory in Valtn, Italy,
Smith created 26 of these powerful images in less
than & month

The jigsaw-style figures of Jean Dubuffet's
“La Députation” (above) cavort on a black-stone
island in the image-doubling mirror of a sculp-
ture pool. Although the new bullding presents &
core collection of contemporary art, exhibitions
cut across the centuries
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exhilerates and compels vizitors to feel th
edge: constant touching discolored the
bottom bwo blocks. "' The angle was inew

table,” savs Pet, who insisted on its sharp
ness despite suggestions that it be blunted
SO Tennessee ||I..1.‘|‘i|_"- that -E,I:'-i-'ll,-uj
pink marble for the Natonal Gallery
older bulding were reopened to furnish
stone for the new

Reflection of a stoplight sets ablaze the
stainless-steel Jean Arp "Oriforme™ sculp
ture on the south lawn (kacing page )

GOR

fountains play ggainst seven glass tetrabe-
drons that lie hke scattered crvstals, These
serve as sculptural elements and as skylights

lor the restaprant below. Framed by the

trees and gallery buildings, this area

becomes a great outdeor room, or PlaEa
Iinking the old and new structures

Visitors enter the new building beneath a
coltered concrete mezzanine whose low
overhang has a deliberate compressing ef-
fect. Inside awaits an explosion of space and
M star-
cases, follow along flving bridges busy with
visitors, climb a petaled branch 'of the great
Calder mobile; and soar to the topmost fac
etsof the vast skyvlight floating 67 feet above

Diavlight floods throush, bathing the
court i the changing moods of sun and
clonds. More light surges 1n through glass
window walls and cascades over ficus trees
prowing in huge marble planters whose rims
double as seats for visitors, With these links
the outside, the massive chamber he-
comes a continuation of the outdoors—an
extension of the Mall itself

lyght. T heevesskip up gracelul mar

L

Curators Delight: Movable Ceilinex

F.xhibition spaces—totaling some 75,00
square feet—bank the north and west sides
of Lhe larger tnangle and fill the three towers
Muoch to our curators’ delight, the architects
left the interiors open and designed some of
the ceilings to move up and down. By erect-
Ing temparary partitions, we can create the
properenvironment forcach exhibition

The butlding's concrete work offers one of
Its most beautiful features. To oltain har-
mony with the pink stone, builders blended
marble dust with white cement, sand, and

dprrerate (o obtain 2 soft tint. Concrele

forms were crafted by cabinetmakers so that
each cast would be perfect, each joint invisi-
ble. Some pours took many months to form
prepare, and cure—a long time to geanize
over thaws that happily never occurred

The elegant marble staircases play a dou-
hle rale, The riser of each step hides a slot
through which air flows for heating and
ing. Such design care is everywhere evi-
dent in this uncluttered building. All its
myriad ducts, pipes, and wires have been
painstakingly concealed within the walls, In
leftover angles, even in the planters tha

hold the ficus grove
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On the lower level, hife-size Agures of
jousting knights announce The Splendor af
Dresden exhibition. Nearby are two audito-
riums; photographic archives, audiovisual
studios, and a computer room.

A moving sidewalk hums within the Con-
course, part of a two-story structure that
extends beneath the plaza to the West Build-
ing. Ahead gleams an oasis of dayvlight,
pouring down from the plaza’s tetrahedral
skylights. An underground waterfall re-
flects light on the 700-seat café-buffet and
publications center. Beginning operations
before the gallery opened, the restaurant
served a million people its first vear, The im-
mense subterranean area, housing mainte-
nance and support facilities as well as the
Concourse, contains fully one-third as much
space as the entire new building.

The building is, in itself, a work of art, a
sculpture on the Mall. It is also an engineer-
ing feat that blared new trails in the con-
struction industrv, and in so doing gave all
of us a few gray hairs.

For example: Pei's design called for
sweeping facades of unornamented marble.
This meant that there were no places to hide
expansion joints that relieve pressures when
changing temperatures cause the rock to ex-
pand and contract. I entertained unpleasant
visions of stones pushing each other right off
the ends of their courses.

Refusing to clutter their pristine design,
the architects devised a remedy: They pad-
ded the edges of each block with a gasket of
neoprene, allowing them toexpand and con-
tract independently

Building Needed “Ballast”

The foundations posed larger problems.
Cur trapezoid sits atop the ancient bed of Ti-
ber Creek, long since buned by urban pav-
ing and grading. Once or twice a vear heavy
rains raise the water table almost to the sur-
face. Our building had to be waterproof and
well anchored; we couldn’t have it floating
down Pennsvlvania Avenue like a ship!

To cope, builders planted a forest of 40-
foot steel cables, casting and anchoring
them inconcrete. Around the cable tops they
poured pondérous concrete slabs six feet
thick—hallast for our boat. The hardened
cables support the building in drv times and
moor it during wet

100

The trickiest problem by far was the
great glass roof over the central court. Span-
ning 215 feet ontwo sides and 150 feet on the
third, thisethereal-looking triangle weighsa
staggering 660 tons, Not only did it have to
support its own weight, but also a maximum
snow load of 30 pounds a square foot, or
about 250 tons more,

Changing Temperature Also a Problem

Computers whirred as engineers calculst-
ed the complex angles of the “space frame,”
the mosaic of steel tetrabhedrons that sup-
ports the actual glass-and-aluminum sky-
light. Project architect Leonard Jacohson
explains our problems here, or at leazt the
iceberg tip of them, this way;

“Not only do we have the weight load.
Steel is affected by temperature changes and
will shrink and expand. We've got to let all
the individual frames move—vet keep them
in place. Similarly, the entire space frame
will shrink and expand, and it, too, has to be
movable vet fixed. And while evervthing's
moving around this wav, it must remain
waterproof.”

Although the steel structure wasto be self-
supporting, it could not hold itself up until
all the pieces were in place. So during the
months of creation it rested on a scaffold.

As completion neared, our curiosity in-
creased: What would happen when we re-
moved the supports? Finally the last prop
came down. The structure sank—precisely
as planned, coming to rest within a quarter
of an inch of calculations.

The glass situation was as complex. We
were using double-thick thermal glass, with
an inner pane that was actually two thick-
nesses laminated together to form safety
glass, To the laminate we added a chemical
to block ultraviolet radiation, which can ir-
reparably harm paintings. The panes them-
selves had to assume countless shapes and,
because they were double thickness, had to
be preformed in the factory. Each pane had
to fit into the aluminum framework with
proper clearance. It was slow work.

A measure of the pride and workmanship
that went into the East Building can be
found in 23 awards given by the Washington
Building Congress to individual craftsmen.
This is more than three times the number
carned by any other Washington building

National Geoagraphic, November 1978



since the awards originated nearlva quarter
of a century ago.

Alexander Calder’s huge mobile, so rest-
ful to watch in its skyvlight nest, also caused
its share of consternation. After a maguette
of the artist’s original design was approved
in 1973, Calder turnied it over to his fabrica-
tor, a factorv near his studio in France
~hortly therealter, a delegation from the
museum visited the factory and found that
the piece would weigh more than 5,000
pounds! Although the space frame could
take the weight, 1t was clear that so heavv a
mohile would be static—not even a gale
could have budged it

We sought the aid of artist-inventor Paul
Matisse, grandson of the painter Henr
Matisse. Paul suggested that we substitute
honevcomb aluminum for the steel. Placed
in charee of fabrication, Pnul stiimmed down
the mobile’s weight to 220 pounds. Three
stortes high and spanning 76 feel, it now
turns majlestically in the bullding's air cur-
rents, someétmes going faster when crowds
stir the air. but occasionally stopping even

then as if to take a rest {pages 680-81).

Interestingly, Calder, who saw the com-
pleted work one week before he died, never
referred to 1t as a2 mohile. Paul told me the
artist simply called it “my object.”

What will the new building showr It will
not be solely for contemporary art. Instead it
will help the National C-allery fullil] its two-
fold role: 1o houseexhibitions of art from all
periods and to serve as an anthology of
paintings, sculpture, and graphic arts from
medieval times to the present

Kids Cateh on Fast

The National Gallery will continue to
evolve, providing opportunities for learning
and delight. Already the East Building is de-
veloping 1n that direction, Crowads are enor-
mous, and j_:uﬂr-']- tell us that [lr-l'-;ﬂt- Are
reluctant to leave when the doors close at
night. I particularly like the comment a
guard heard from three children who unani-
mously endorsed the building over other mu-
seums because, they told their parents, they
didn't get astired. They got the point! ]

Head-on charge of two Saxon knights

e-creates 8 Ir-1h--'|-r:1|1r_-. paLESE JOT ]rJFr
Splendor of DPvesden, an inaugural exhib-
it. On logn from the German Democratic
Republic, more than 700

paintings, porcelain sculptures,

AT Wi ks—

irones,

and bejeweled artifacts—highhezht & lega-
cy that has survived war's destruction (fol-
lowing pages), But the most dramat
work of all—the pew East Bullding—not
oniy exhibits but exalts the niches of civi
INrations puist And present

Masrerwork on the Mall
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TREASURES

By JOHN L. ELIOT

Photographs by VICTOR R. BOSWELL, JR.
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EW CITIES have produced such
jovs of creation as Dresden, and few
have been 50 lashed by repeated
Wagnerian storms. A fire burned
the town nearly to the ground in
1491, During the Seven Years' War
in the mid-18th century, two-thirds
of the city was destroved. War struck
again in 1813 when Napoleon
Bonaparte commandeered Dresden
and there won his last major battle,

And on February 13 and 14, 1945,
three waves of U, S, and British
bombers delivered an incinerating
blitzkrieg that lasted 14 hours and
10 minutes. A hideous fire storm.
generating winds of tornadic intensity,
engulfed & square miles (15 square
kilometers) of the city, destroving
75,000 homes and apartments and
killing tens of thousands of people

Yet, miraculously, most of Dresden’s
art treasures—repeatedly spirited
out of the path of destruction—have
survived 1ts convulsive past

Nestled astride the Elbe River 110
mites (177 Kilometers) south of Berlin
in the German Democratic Republic
(East Germany), the city todas

T02

welcomes some four million visitors a
vear, eight times its population, They
Hlock 1o see thousands of paintings,
prints, porcelain sculptures, curious
scientific devices, ornamented
weapons, and bejeweled artifacts
In an unprecedented exhibition.
more than seven hundred of those
Lreasures are now touring the
United States.

Art 15 the lifeblood that courses
through Dresden. Known to have
existed in 1206 as a German
settlement, the city eventually
became famous as the
“Florence on the Elbe."
saxony’s wealthy 16th-, 17th-; and
18th-century rulers were voracious
collectors who stimulated a
stunming explosion of painting,
architecture, music, and literature,

Diresden's gallenes became filled
with the masterpieces of Jan van
Evck, Direr, Rubens, Rembrandt,
Vermeer, and many more, including
Raphael's famous “Sistine Madonna.”
The city rang with the works of
Bach, Handel, Telemann, von Weber,
and Wagner.
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Colleetor s prize,
ntoed steel armor o

man and horse was boupht

by i Saxon ruler in Lhe L'.-.!l:-
F600: from the king of Denmark
An insatiable thirst for art

poverned the soverelgns of the
Cerman duchy of Soxony from
the l6th throogh the [8th
enturies. They filled Diresden
their capital, with treasures
from around the world
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Mine vears later British and U. S, bombers
made his nightmare real, igniting a fire

storm that charred much of the city (left,

Apocalyptic brush of Dresden artist Hans
Grundig prophesied the havoe brought b

Nazism in “Vision™ {right), a 1936 painting

November 978
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upper). Today reconstruction continues lower). Artworks stored outside the city
around the restored roofl of the Kathollsche were recovered by Soviel troops and art

Hofkirche, or Catholic Court Church (left, experts and returned in the

Treisures e1f |r-'l“."|r.llr'-’J




Hither came Goethe, Schiller, Thsen, and

Dostoevski to Hve and write for
ol thelr careers,
Dresdeners are justly proud of that legacy

and keenly aware of the tragedy laced

part

through it. Amid the magnificent showcase
called the Green Vault, now installed in the

Albertinum museum, I stared in awe at
“The Courtof the Great Mogul,” a spectacu-
lar ensemble of pem-studded figurines
pages 712-13), Mrs. Herta Reichel, a muse-
um gulde whose eves sparkied with excite-
ment, brought to hife the goldsmith whao
created it, Johann Melchior Dinglinger

“It took him. his two brothers. and 14 stu-
1701 to 1708—to
complete this masterwork for their sover-
eign, Augustus I, Elector of Saxony and
Ring of Poland,” she said

“But when 1t was finished.” she added
with a chuckle, "Augustus told Dinglinger,

dents seven vears—{rom

*We shall gratefully accept this. But we are
notable to pay forit. " So they settled on a sort
of loan and installment plan. Meanwhile,
Dinglinger had to keep some cash comingin,
50 he somehow managed to do these other
smaller things.” She gestured to a galaxy of
Dinglinger pieces in other cases

“I am a native Dresdener. I am married to
the Green Vault—it's the loveliest marnage
anvone could bave,"” she said. “And [ sup-
pose T am happiest about the fact that these
treasures have survived so many wars.”

Mrs. Reichel had been home with her
mother that February night in 1945,

“We were lucky. No bombs fell where we
lived, near the studiom,” she said. “But it's
almost impossible to describe that night
There was so much light that ten kilometers
away from Dresden vou could read a news-
paper 1n e middle of the street. The at
wias one big torch

Yalionid Geographic, November [978



¥ & fter the warended, I worked as a tour
guide, I will never forget the [irst visitors
that I had to show around the ruins. 1 hey
were British, from Coventry.”

Her eves grew maist, “To destrov so much
beauty it is impossible to forget, 1t keeps
hurting whenever vou remember it Cur
vOung '|||_'|||:-]|_' love the hi|._'1. today., butl we
oider people will never forget how Diresden
ONCE WIS

[ thanked Mrs. Reichel for her help and
walked slowlv outside into the gray |an-
uary chill. Ahead of me loomed the black

ened silh: of the Frauenkirche, the

Church of Our Lady, 2 heap of rubble with
partsofa wall curving against the sky. It will
remain the wayv the bombs left it, a sormnber
memorial

"';'-.Lilnﬂu1'_|_', a west wind delivered the mul-
fled roar of explosives, Blasting for con

struction. Or reconstruction. In my mind

Freasures of Dresden

Dresden’s passion for poreelain, here
displayed at the National Gallery, brought
i flood of Oriental impusrts. The six-inch-
high coffeepot (below) resulied from ex
periments by Johann F. Bottger, who in

708 first made porcelain in Lurope







the bombs went off all over again. I took a
direct hit.

No one is sure, even i3 yvears later, how
many people died. The official GDR figure
is 35,000, Other estimates of the death toll
have varied substantially.

Fortunately most of the artworks had
been removed from the city early in the war
and secreted in Saxon castles and estates, as
well as in abandoned mines and tunnels,
Nonetheless, some of the paintings were all
but ruined,

Russians Recovered Collections

When Soviet troops entered the city in
May 1945, they were dispatched to help art
specialists search for and recover the collec-
tions, Many artworks were taken to the
U.5.5.R., where experts repaired the dam-
aged pieces. All were returned between 1955
and 19358, although Dresden had just started
to rebuild its museums,

And with all deliberate speed Dresden
continues to rebuild, ® With a population of
510,000, the city spreads over B7 square
miles (226 square kilometers) in a shightly
disconcerting montage of modern, generally
attractive office and apartment buildings,
which contrast with the stately grande
dames of the Baroque and other eras.

They include the spectacular Zwinger, an
assemblage of six museums crowned by
scores of fanciful statues, and the towering
monument of the Kreuzkirche, or Church
of the Cross, Both have been completely
restored. The grace of Sempers Opera
House, completed in 1878, i& returning
slowly under the diligent ministrations of
hammer and chisel.

For 17 vears the Oberbiirgermeister (may-
or), Gerhard Schill, has directed the pains-
taking reconstruction. “It took nearly ten
vears after the bombing to clear some 18 mil-
lion cubic meters of rubble,” he said. A mas-
sive effort to restore many historic buildings
and monuments goes on.

Dresden’s role as a center of the arts masks
the fact that it is also a hub of science and

electronics technology, “We are now pro-
ducing goods worth more than 13 billion
marks [6.2 billion dollars] a wear,” Mr.
Schill noted. “Dresden enterprises export
their gooads to more than 20 countries around
the world.”

Though dedicated to Dresden's future,
Mr. Schill also treasures its past. “The most
beautiful building for me will always be the
Zwinger," he said,. “You should see itin the
summertime. Often there are queues hun-
dreds of people long in front of the entrance
to every collection. It's worth the wait."

It is. Art lovers come in droves—irom
elsewhere in the GDR and from scores of
other nations, including the United States
and the Soviet Union.

And what they come to sce is largely the
result of the extravagant genius of Saxony's
most colorful ruler, Augustus I, or Augus-
tus the Strong.

“He was a very complicated character.
He was ambitious and he wasn't terribly
honorable. But he was absolutely curious
about evervthing in the world, an incurable
romantic and incredibly liberal for the age in
which he lived.”

Dr. Joachim Menzhausen, the curator of
the Green Vault, paused and took a bite
of pastry in the museum's coffee shop as
he spoke of the flamboyant Augustus's
background.

From Pluyboy to Saxon Ruler

“He had quite a career as a playboy before
he was crowned in 1694 at theageof 24, Dr.
Menzhausen said, “although as ruler he had
only 10 or 17 mistresses. Compared to the
kingly possibilities at the time, that was
rather modest.

“He was the second-born son of the fam-
ilv. When his clder brother died, Augustus
became elector. And he wasn't quite ready
foriL.” The Saxon rulers were known aselec-
tors because they, together with the rulers in

*See “East Germany; The Struggle to Succeed,™
by John . Paotman, NATIONAL GEOGRAFHIC, Seplem-
ber 1974,

Offering New World riches, a bejeweled blackamoor bears a stone studded with
emeralds. The two-foot-tall statue was commissioned about 1724 by Saxony's most
famous ruler, Augustus the Strong, probably for the opening of Dresden's Green
Vault, the treasury he turned into Europe’s first public museum of precious abjects,
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other princely states, elected the Holy Ro-
man L.mperor.

As Dr. Menzhausen spoke, the charisma
of Augustus emerged with the intricacy of a
Bach fugue. It was he who opened the world
of art to the Saxon public for the first time, It
was he who unlocked all the gocumulated
treasures of his predecessors and created a
museum of precious objects, the first of its
kind, from the Green Vault, origmally
called the “Secret Depository™ because if
served as Saxony's treasury.

“Augustus wasa fantastic exception to the
ather electors; but he wasn't truly a great
man,” Dr. Menthausen added. “A great
prince has to be a great politician, and that
Augustus was not, In his early vears he got
involved ina war to the north and was badlv
beaten by Sweden.

"Augustus died ten vears too soon, In
1733 there were so many projects he left un-
hmished. But he truly opened a window on
the world for his people. He commissioned
the best artists in Europe to create works

10

(hrmate weapons delighted the nobility of
saxony. Wheel-lock riffe inlaid with deer-
horn was made in the 1 7th century

Grenade launcher from the 18th century
also shot fireworks from its bell-shaped
miuzzle to hght up court festivals

Inlavs of silver wire and appligués of
gilded bruss embellish a flintlock pistol
made around 1750

based on hisown vast knowledge of faraway
lands—Japan, China, India, Egypt, and the
New World.™

Inside the Green Vault Dr. Menzhausen
displayved a fascinating example of a New
World connection: an exquisite statue of a
blackamoor carved from pearwood and
bearing a stone matrix embedded with Co-
lombian emeralds the size of ice cubes
(page 708).

Court sculptor Balthasar Permoser
carved the statue itself, while Dinglinger
did the goldwork. “Wilhelm Krilger prob-
ably crafted the tortoiseshell tray holding
the emeralds, It's difficult to see, but if vou
look carefully underneath the tray. . . .

I peered and saw a delicate filigree, barely
visible. “He did it to make the piece abso-
lutely perfect,” the curator explained. “He
knew that probably no one would notice it
It's like & signature.”

From 13 miles northwest of Dresden
comes another signature that certifies such
perfection: crossed swords. Thev are the

MNational Geographic, November 1978



Barogue pageantry of a ladies’ jousting tournament flls the Amphitheater, bullt es-
pecially for such events in the late 17th century. It was a forerunner of the Zwinger,
which by 1728 housed a fabulous énsemble of museums for Dresden's art collections.
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hallmark of perhaps the world's finest por-
celain, made by a factory in the town of
Meizsen. There T watched skilled artists
and craftsmen create works long prized as
Diresden china.

Alchemist's Rosult Good as Gold

Joachim Schulz; a director of the Metssen
factory, described the freak inventionof Eu-
ropean porcelain, “In 1701 an alchemist
named Johann Friedrich Bottger came to
Saxony. Hearing that Bottger could create
gold from base metals, Augustus put him
under guard and told him to produce, When
Bottger falled, Augustus imprisoned him.
But eventually Augustus allowed him to go
back 1o work in a laboratory, wherein 1708
he became the first person in Europe to dis-
cover the Chinese secrel of porcelain mak-
ing, Augustus later forgave Bottger when
delicate Meissen parcelain came to be called
‘white gold.""

Bottger bad been working with native
clay, which first vielded a brown ceramic.

Treaswres of Dresden

“He kept looking for something to turn it
white, and what he used was kaolin. That's
an erosion product, a white clay,” Mr.
Schulz said. “Tt was fashionable back then
for powdering wigs,”

Aupustus, determined to keep the process
from his roval rivals, directed that work-
shops be sel up in 1710 in Meissen's castle,
the Albrechtsburg, where they remained
until 1865. Production had by then out-
grown the castle's primitive facihbes, so
they were relocated in & new factory, where
today 1,200 full-time artists and about 200
apprentices carry on a 250-vear-old tradi-
tion of excellence.

Perched at his worktable, one craftsman,
Klaus Henker, meticulously shaped an un-
glazed figurine. Another worker swept past
with about twenty ceramic pieces on a board
balanced on one hand, like a waiter carrying
a tray of coffee cups.

“This is going to be a monkey playing a
bass viol,” Mr. Henker zaid. “It's part ot a
set called the ‘Monkey Band,' which is an

ill






e "l.ji:dr.'* .-

V-

anid 33
o Sy

It features 132 enameled figarines
gifts. the whole encrosied with

diamonds. 164 emeralds, and 16

Treasires aof Presden

FLLFHEE

=i
il

[
i

.# r

archestra of 21 monkeys. The whole set
costs about 18,000 marks | 58,500/

“According to one legend, Augustus 111
Augustus the Strong’s son and SUCCessor
was disgusted with his orchestra. *Thisis not
a court concert, it's a monkey concert!’ he
said. And Johann Joachim Kindler, the
most famous of the court’s porcelain artists,
rol wind of the storv—and got busy

“The next me the orchestra went Lo re-
hearse, each musician found on his stand a
porcelain monkev plaving his instrument.,”

Meissen artists today strive to remain
faithful to the legacy handed down by
Kindler and his colleagues while imparting
their own stvle and mark te each piece. Vir-
tualiy all their works are exported, most to
the West

Towering Castle, Towering Collection

sitting high on a hill above Meissen, the
Albrechtsburg no longer turns out beautiful
porcelain, but the stately castle is Hilled
with magnificent worksof art. Inone room |
skated across a gleaming parquet floor on
felt slippers provided to protect the wood
The walls held early sketches by Albrecht
Diirer, one of Germany's greatest artists,
whose works bridged the gap from the medi-
eval age to the more realistic styvie ol the
l6th century

Sketches by Lucas Cranach the Elder also
drew myv eve. Cranach was a (riend of Mar-
tin Luther and the chief artistic exponent ol
Lutheranmiam. “Luther worked much of his
life in Saxony," Dr. Menzhausen had told
me eariier, “and therefore there was a strong
cultural and spintual reaction here against
the other Catholic parts of Europe. In 1
16th century, during the Reformation, Sax-
ony served as the center of northern and
middle European Protestantism. ™

Adjoining the castle is the 700-yvear-old
Meissen Cathedral. Its 14 sandstone pillars
create g curtainlike effect when ong views
Lhé main &ilar

“Try to estimate the hetght from the floar
tothe ceétimg, challenged & cathedral gulde

| suessed about 150 feet. “Sixty feet.” he
corrected, grinning. “That's what Gothic
architecture does o yvou.,

Back in Dresden, 1 visited the Zwinger's
porcelain collection, which enshrines the
masterpieces of the Meissen men—Randler,
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his colleague Johann Gottlob Kirchner, and
Johann Gregorius Héroldt, who developed
the distinctive Meissen colors that eventual-
lv equaled the richness of porcelain made in
the Orient.

In the far end of the gallery rests what
must have been Kiandler's most ambitious
undertaking in porcelain, A large sculpture
of Augustus IT1 rides a magnificent rearing
steed whose hooves are poised above the re-
clining figure of an old man. And this was
méerely a model for the finished product,
which was intended toe be life-size but was
never completed.

Like Father, Like Son

“Augustus I was just hke his father, a
fantastic influence on the arts but a terrible
politician,” said Dr. Menzhausens wife,
Ingelore, the collection’s curator. “That's
the way the Saxons have alwavs been.™

We examined porcelain animals about
two feet tall: a stately heron, a grimacing
gargoyle, an ape clutching her voung, and
& trumpeting elephant with a steangely
twisted face.

“That was done by Kirchner,” she said of
the elephant. “You can see how the sculp-
ture cracked badly and was later glued back
together. They had terrible problems with
the firing process for these large fgures in
the 15th century, Thev're so ¢ that 1
was nervous about allowing anv of them to
travel to America for vourexhibition.

“But I couldn’t sav no,” she added with a
gentle smile.

The artistic tradition that put Dresden on
the map remains as strong as ever. Dresden
breathes culture. The city trains hundreds of
carefully selected students in art and music
academies and a prestigious school of dance.
The art galleries that attrict throngs of tour-
ists are frequented by Dresdeners as well.
They flock to the concerts of Lhe city's two
svmphony orchestras, Tickets to the opera
are especially scarce when a favorite son
comes home to sing—Peter Schreder, one of
the world's best tenors.

Mz, Schreier invited me to his country
house in Lungkwitz, seven miles south of
town, A slender moon shone over the hills as
he emerged from his porch, an overcoat
flungon hisshoulders, and walked down the
long driveway to greet me, the evening wind
tousling his hair.

“l have professional ties all over the
world,” Mr, Schreier said inside over glasses
of dry Meissen white wine, “and it's a little
illogical that I still live in Dresden. But this
will always be my home.”

He was born in Gauernitz, a village just
outside Dresden, and moved into the city
when he was 8 to enter the Krenzchor, the
T00-vear-old bovs choir of the Kreuzkirche,
“With the necessary discipline in the choir,
and all of us living 1n dormitories together,
the choir became a second mother to me. |
still can't seem to tear myself away from it
all." This despite the fact that Mr. Schreier
sings about 120 nights a vear in concert halls
from Tokyo to Washington, His fame has
earned him the freedom to travel to Western
countries, unlike most citizens of the GDR.

“Each February,”™ he said, “there is a spe-
cial Requiem performed by the choir. It was
written by a past director of the choir who
witnessed the air raid. The text is based on
Biblical references. There's one passage that
goes, ‘How devastated do 1 see this city be-
fore me?’, symbolizing Dresden.

“The choir is divided into four groups
standing in the north, south, east, and west
parts of the church. The intent is to com-
memorate the sorrows of war evervwhere,”

The Requiem is performed on February
13, *The raid also killed 11 members of the
Kreuzchor,” Mr. Schreier said.

I heard the choir one evening at vespers,
surrounded by children and their parentsin
a section above the nave of the church. The
little ones hung over a railing, peering at the
10 angels below who were pouring their
hearts into their singing,

A blond boy of about 4 pointed to the
organ towering from the rear wall of
the church. “Is that where the music

Hailed as the “Florence on the Elbe,” Dresden once boasted a collection of more
than 3,000 canvases carefully chosen to represent Italinn, French, German, and
Ptch schoaols. Paintings were the penchant of Augustus the Strong's son, Augustus
III, whoin 1742 bought Vermeer's “Girl at a Window Reading a Letter” (right),
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comes from?" he asked his mother

“Hush, mv child,” she murmured, as she
listened,

Soon the organ spoke. Herbert Collum
played Bach's “Toccata in E Major.” Pow-
erful tones flowed from the pipes through
the church. The restoration of Dresden's
ruined Kreuzkirche had been faithful and
meticulous. The acoustics are incredible

In a church a few blocks away, Lhe
Katholische Hofkirche, or Catholic Court
Church (page 704), there is another organ, a

Timepieces cosmic and comic: Lold,
silver, and enamel gleam in a four-foot-
high planetary clock and perpetual cilen-
dar completed in 1567 (left). Its dials
calculate moon phases and the positions of
six planets. Astral clocks notwithstanding,
a ruler still had o get up in the morming.
The cub-size “Druomming Bear” (above)
served asa roval alarm clock wmd a delight-
ful example of Dresden humor

Freasures of Dresden

beautiful instrument completed by Goti-
fried Silbermann in 1753, It was dismantled
and stored safelv outside Dresden in 1944
During the bombing the Hofkirche was al-
most completely destroved. Restoration of
the church s nearly complete; the organ was
reinstalled in 1971,

I heard it one morning with Prefessor
Hans Nadler, director of the Institute for
Monument Preservation. An organist was
practicing and treated us to a recital.

Later we entered the Chapel of the Sacra-
ment, where an artist was perched atop scat-
folding, restoring the face of an angel
Matthias Schulz had been working in the
chapel for seven months and at that moment
was éengaged in a inbor of love

“There is no record of exactly how this an-
gel looked,” he said. “So lcandoit freehand
Actually I have a 10-vear-old son, Markus,
and the angel 15 resembling him more and
more,” he added with a twinkle in his eve

Outside, Professor Nadler unlocked a
door in a fence that led into a courtyvard. All
around us were skeletons of brick, black and
burned. *This was the Dresden Roval Castle
that contained the original Green Vault,” he
said. “Three vears after the hombing, 1 went
into a cellar far below ground. The heat had
been so intense that even down there it had
melted a bottle into a twisted mass, " And the
booms of reconsiruction blasting agmin
floated in from the distance

In the Green Vault of today, my inter-
preter, Heide Milinski, has a favorite ob-
ject, a sphere carved from a solid piece of
rock crystal in the 16th century. It was
thought to be magical because everything
refllected in it appeared reversed,

“It's so beautiful and simple and uncom-
plicated,” she said to me. “After looking at
all these barogue things for so long, it's such
anice change.”

“It isn't hard to understand why peopie
thought it could foretell the future,” Dr.
Menzhausen observed.

Diresdeners hope their future will be as
clear and simple and uncomplicated. In the
Hofkirche there is a briel history of the
church printed in six languages. It closes: " A
few hours in a might sufficed to destroyv what
was done invearsof work. Hence this cathe-
dral makes us continually aware of the ne-
cessity to safeguard peace.” []
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Ferie constellations of the shallows

{ I K A { i
rrldfish-zize Photoble pharon feed ot night

dong Red Sen reéls m a 40-minute time
exposure. Like many of the thousand-
species of bioluminescent fish
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liehi-emitling bacteria, an eéstimuted ten
billion to the milliliter packed in a special
argan, the photophore, below each eve. A
these microbes consume sugar anid oxvzen
supplicd by the fish's blood, they give ofl

light, even hours atter their host I



HROUGH A SHADOWY NIGHT
seq the phantom lights glow before
cold,
Slowly we fin toward them as though drift-
ing through space into a realm of unexplored

us—hlue-green,

galnxies.

At our approach the galaxies resolve into
glowing fragments, pairs of tiny half-moons
that blink together. Amid the pale light 1

recognize the moons as
patches of |luminescence
beneath the eves of myriad
small fish.

With my partners, pho-
tographer David Doubilet
and marine naturalist David
Fridman, I hang motionless
in the water, surrounded by
ethereal light. At any abrupt
movement the fish stream
toward the refuge of the coral
below. As thev nestle, still
glowing, among fissures and
crevices, the reef seems to
catch fire, pulsing like some
giant bed of coals.

Such bizarre creatures
suggest the abvssal depths of
the sea, vetthe reef licsonlva
few feet below the surface,
For an hour we explore the
strroanding waters, con-
stantly bathed in the ghostly
light of tiny dancing moons.

Toward the end of the dive
David Fridman suddenly
turns on his powerful electric
terch to stun several of the
fish, then slips thém un-
harmed intoa hand net (page
723). Switching off the torch,
he leads the way back to
shore by the glow of his tiny
caplives, On the beach we
transfer the specimens to a
plastic jug that begins to
gleam softly.

“Beautiful,” remarks Da-
vid Doubilet. YAnother jug
or two, and we'd have the
makings of a lighthouse.™

Our encounter with the
“flashlight fish,” as it is
sametimes called, ook place

120

unearthly.

a vear ago last summer in the Gulf of Agaba
at the head of the Red Sea (map, page 723). It
was not my first view of the fish. During
decades of reséarch into the extraordinary
marine life of the Red Sea, 1 had encoun-

tered it before, though rarely in such num-

ik Fdbd @ o mans oIl
The fish that winks, the
Photoblepharon can ratse or
lower n fold of skin over the
photophore at will (above).
The organ's black lining
gumrds the vve against glare,
The fish uses its light to lo-
cite food and apparently
blinks to communicate,
Cruising & reefl (right), n
pair of fish blink normally
about every 10D seconds
When startled by the pholog-
rapher's flash, theyv flee in
agitation, blinking as many
ik 75 times a minute.

bers. Now the NATIONAL GEOGRAPHIC had
assigned David Doubilet and me to ohserve
and photograph this fascinating species.

My companions were no
strangers to the fashlight
fish. David Fridman was the
first to discover the speciesin
the Red Sea, while diving in
1964, and David Doubilet
had encountered the fish on
our previous research proj-
ects together, *

scientists call the three-
inch-long inhabitant of the
Red Sea Photoblepharon—
i combination of Greek
terms roughly meaning “eve-
lid of light. " French diversin
the Comoro Izslands of the
western Indian Ocean nick-
named the fish “le perit Pey-
geot,” for the luminescent
patches” resemblance to
automaobile headlights.

Photeblepharon s only
one of some thousand species
of luminescent fishes, most
of them residents of ocean
depths ranging from a few
hundred feet to thousands
of feet. Photoblepharon,
however, 15 one of the most
spectacular of these “night
fishes," for itc light organs
are among the largest and
brightest of any creature,
either on land or in the sea,

Like many other lumines-
cent fishes, Photoblepharon
depends on bacteria for its

*The author has described other
unusunl marine cregtures in the fol-
lowing GEOGRAPMIC artiches: “The
Strangest Sea,” September 1975;
“Into the Lairs of ‘Sleeping'
Sharks,” April 1975, *The Red
sed = Sharkproof Fish,” November
1974 und “The Red Sea’s Gardens
of Eels,” November 19712,






source of light., Bilhons of the microorgan-
1sms exist ineach luminescent patch, called
A photophore, By a chemical reaction simi
lar to that in firethes, the bactena convert

energy from food and oxvgen in the fish's
blood into a continuous supply of light, *

Aquariom Glows With Living Light

Diespite its naume, Photoblepharon has no
real evelid, The photaphore, however, has
a fold of black skin on its underside that
can be raised to cover the patch. Inside the
photophore a layer of silvery crystals inten-
sifies the light emitted by the bactena, as a
telescope’s mirror concentrates-starlight., A
film of black pigment lines the inner wall
of the photophore, preventing the fish from

Summer MLkt

being blinded by its own luminescence

After our dive the two Davids and I took

our specimens back to the coastal city of

Elat. Here David Fridman helps direct a
public agquarium knpwn as Coral World,
next to Israel's highly regarded Heinz Stei-
nitz Marine Biologv Labbratory, Dr. Moshe
Shilo, director of the laboratorv and an ex-
pert on marine holuminescence, had wel-
comed our further study of Photoblepharon

As we released the captives into one of
David Fridman's holding tanks, we were
bathed once again in blue-green light, like a
trio of witches stirring a luminescent brew

“mee “Noture's MNight Lights
GRAPHIC, July 1971, and "Wing-ba

July 196
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“It's like floating among the stars,  savs author Clark of the sensation—impossible to
capture on film—aof skin diving in total darkness among an ageregption of twinkling Pho-
toblepharen. She found she could read her watch by the light of a single fish, one of the

brightest plows in the bloluminescent realm. Why do the fizh gather near the surface on
maonless nights and beam theircollective ights? Probably to look lorUny cristaceans and
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worms attfacied by Lhe rudinnce. While the eve-opening galaxy may attract predators, it

caniuses them as well, When threatened, & single Msh can close 1its lids, dart away, and

lght up again in an unexpected spol, a disconcerting maneuver researchers call “blink

and-run, " Cther imes of turns s bghts ofi, swaims up (o anintruder, and flashes, Such be

hovior makes FPholoblephoron one ol the most versiatile of blaluminescent cresatares

Flashiiehr Fish of the Red Sea
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luminescence to identify the cregture. |
hoped it was not the large hammerhead
shark we had seen there carlier in the day.

As | backed against the reef, 1 felt the
stinging thrust of needles through the seat of
my wet suit and deep into my skin

“That's it!” I thought. “After more than
thirty yvears of diving, 1 have to go and make
a heginner's mistake.”

Asthe pain began to sharpen, | wondered
grimly if 1 had encountered a lionfish. If so,
the pain would soon become agonizing, and
I might well have to exchange my wit suit
for a hospital gown. Fortunately the pain
leveled off after a time, and [ continued the
dive. My attacker—or rathermv attackee—
had been a Diadema. The only damace was
aseatful of painfully embedded spines and a
case of shihtly injured pride.

Do These Fish “Talk™ by Blinking?

[haring another night dive 1'took along a
pocket mirror to see how Photoblepharon
would react to the sight of its swn blinking 1
mutnaged to lure one specimen away from its
group, and it followed the mirror scome dis-
tance along a reef. As it chased its own im-
age, the blink pattern seemed to change, but
I couldn't put my finger on it.

Later I spoke with Woody Hastings about
Photoblepharon's blinking pattérn as a pos-
sible means of communication.,

“We just don’t know whether hlinking
represents an actual ‘language.'” Woody
answered. © Jim Morin and his team have es-
tablished that blinking rates change when
two fish meet, or when one sees its mirror
image, as yvou discovered on vour dive, We
also know that a female Pheloblepharon's
blink rate changes when she defende her
personal territory, and that the rate changes
radically when a fish is disturbed. But
whether this represents communication re-
mains a question.”

In an sttempt to answer the question, sci-
entists at the Hebrew University laboratory
in Elat are currently experimenting with
specimens, using an ingenmious dummy
flashlight fish whose rate and pattern of
blinking can be vared to imitate live fish,
Aftersearching for a name to bestow on the
decov, the researchers finally hit on a unani-
mous choice—"Photobluffaron.”

Whatever its functions, Pliotoblepharon’s

{25

luminescence is highly efficient. It involves
a direct conversion of biochemical energy
into hight. In contrast, ight from our house-
hold incandescent or fluorescent lamps re-
quires seversl energy conversions, from the
initial powerhouse fuel or waterpower into
clectricity and thence into light.

New data on other types of flashlight fish
continue to come in. Only this vear Dir. John
MeCosker, director of Steinhart Aquarium
i san Francisco. brought back the first live
specimens of a Caribbean species and placed
them on display. Further study of the fish
may provide clues not only to its fascinating
hehavior but also to the role of biolumines-
cence throughout the entire underses world

Like David Fridman, at times | transpori-
el my glowing captives ashore like fireflies
th 4 Japanese lantern. On one of my last
dives in the Red Sea, near the tip of the
Sinai, 1 set out at night with a friend, How-
ard Rosenstein, to capture Photoble pharon
lor David Doubilet to photograph. Near a
deep cleft in the seafloor known locally as
the “Canvon,” we captured a single fizh and
imprisoned it in a plastic bag. After atime 1
signaled Howard to continue the search
while I took the first specimen ashore.

Tuming OfF an Underses Lamp

I turned then and headed back through
the dark sea, with only the single Photo-
blepharon to light 'my way. T swam out
across the Canyon toavold the fringing reef
and suddenly felt myself isolated from the
entire world. But the light from the tiny fish,
blinking inside the bag, was bright and com-
forting. Theld the bagatarm’s length in front
of me and imagined myvself as Diogenes with
his lamp, lopking for an honest man.

Then another thought struck me: [ was
far out over the Canvon, with what amount-
ed to an esca in my hand. [ realized [ wasn't
prepared to face just any creature the lure
might draw from the depths of the Canvon.

Squeering some water out of the bag, 1
tied 1t securely. Then | opened the front of
my wel suit, tucked the bag inside, and
closed the suit again. AsLdid so, I wondered
if I were the only creature beneath the sea
ever to turn off o photophore with a zipper.

The rest of the long, lonely swim back
to shore that night 1 made with no lamp to
guide me. [

National Geographic, November 1978
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As a member of The Heritage Club, you can be truly
proud of your library. You will own beautiful books
like those pictured here. At the rate of one book per
month, you will gradually accumulate a library that
will be a source of deep pride, and the envy of
everyone who sees |L

These are books that are as important as they are
beandiful. They represent nothing less than the greatest
pooks of ali hme—such books as The Camterbiry Tales,
Robinson Crusoe, Moby Dick, Wathering Heiphb, The Brothers
fargmuzon, Pragr and Prejudice, OF Mice and Men, Jude the
Obscure, The [lind and The Odussey The Aderhurs of Tom
Sawrwer; and Brioe Neaer World.

They include the works of Thomas Mann, Dickens,
Whitman, Joyce, Maugham, Tolstoy, O'Nelll,
Longtellow, Henry James, Plato, Burns, Camus, and
many others — poetry, Hetion, biography, drama,
history, humor, and philosophy.

Editions of Unsurpassed Quality
Heritage Club volumes are sturdier and handsomer in
every way than the average book. The bindings come
in a variety of colors: and materials, and often bear a
bold imprint or design on the front; the spines are
fashioned so that they enhance the books” appearance
on your shelves. Like the bindings, the slipcases are
varolored, and put each book in a distinctive setting.

Beautifully Hlustrated

I'he Heritage library Is noted for its beautiful
Hlustrations, some in black-and-white but many in full
color. It has been our practice to commussion the
world's leading artists, such as Picasso, Norman
Rockwell, Thomas Hart Benton, and Grant Wood. As
a result, Heritage books are richly and individually
Hlustrated in full harmony with the authors work

Unigquely Different Volumes
No two Heritage books are alike. When vou display
Heritage books on your shelves, they will never give
the impression of ready-made sets. Each is an
individual work of art. Together they form a beautiful
and harmonious collection of the worlds greatest
literature.

An Heirloom Collection
Heritage editions represent the finest literary worksin
volumes of lasting beauty. By investing in them you
will not omly enrich vour own lbrary but will also
create a valuable heirloom

Reasonably Priced

The cost of owning an heirloom library like this is
surprisingly low. For all their beauty, Heritage books
cost little more — and sometimes even lpss— than the
passing bestsellers that will soon be rorgotten
Moreover, Heritage Club members are entitled to
purchase books at a constant price for each volume —a
price which we will maintain throughout at least your
first two years of membership.

Free Book for Examination
[f you act now, The Heritage Club will send vou free of
charge a superb edition from the Heritage library for
vour examunation. This 15 the best way we know to
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demonstrate the beauty of cur books.

Assuming you share our enthusiasm for this free
Heritage #'&Tum:. vou may then receive other
Heritage books al the rate of one per month for just
$09.85 each. If for any reason you are not satisfied with
vour free Heritage volume, simply return it and tell us
not to make any further shipments. Your membership
will be automatically cancelled, and you will owe us
nothing

As a member, moreover, you may return any book
within thirty days fora full refund, and you may cancel
vour membership at any time

A Note of Urgency
To accept this offer, you need only complete the Trial
Membership Application and refurn it promptly to us
Since we must plan our printings in advance, yvou must
act now if you are to take advantage of our free book
ofter and begin acquiring vour own library of beautiful
books

— T — —  — — — | — —  — — S, .

Trial Membership Application

THE HERITAGE CLUB
17 Richards Avenue

Mo payment required.

Norwalk, Conn. 08857 Simply mail this application,

i YES! 1 want to join The Heritage Club and begln building my own
[ persenal ibrary of the greatest books of all time.

Fend me my TREE first wolume. Assuming this book s satisfactory, |
will then send $9.82 {plus 2 small shipping and handling charge) to
pay for the next wolume by my Herltege library. | will contirue o
recrive ane volume per month i this manner for as long as |

I cantinue my membership,

|
|
|
|
|
|
|
|

IE:-.:I::

I ey cancel my membership st any time Moreover, | may metum
arvy boak within M3 days for a fall credit or refund. 1f the st volume
does not meet with vy approval, | will retorn it and owe yom
riothitg, dud my membership will be sutomatically cancelled
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THE APOSTLE BELLS
in FINE ENGLISH PEWTER

o The first imired edition collection of pewter Apostle Bells ro be issued in move than a centuri

o Lach bell fearures a superbly detailed figure of Christ and the Twelve Aposiles cast in fine English pewier,

& Available anly by direct cahseripleon, Cvder deadline: November 30, 197,

Por centuries, the world's most magrifhicent art has
been inspired by religious themes. And no theme s more
'.'.:'_I!ill'.':l.ril than that of Chrst and the Twelve ADOSTles

the disciples chosen to sproad the teachings of the New
Testament. In fact, this theme inspired the world's ereat
el artists and mony early pewter craltsmen To create ther
finest wirks

wow, an thit radition, the Dunbury Mint proodly
innounces the first imited edition, collection of pewter
Vppoaple Beallc in more than o cenfury! For this histonic
redsson alone, discerming collectors will find these bells
VP TT F dewurable

Faach Bell s an Uhrginad and Beautiful Work of Arn

These bells are extruordinary in every respecl. 1 heis
handles consist of originnl sculpiured frieures of Chrose and

commiistaoned expressly and cox
clusavely Tor this collaction. The ine detsl of sach seuip

i bresithtakeme: the Taonl expression
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w the clothing
i euch pose will

famals

ISEAre and Lascinate

Hand-cast and Hund-finished in Fine Enclish Pewter

Fach bell i the collection will be crafted by Enple

tLondon) Lid., the oldes) pewterers on all ol Eng-
and. Founded in 1700, Englelields i« the onlv pewtere:
retmmng-the rieht to the lamous Crown & Rose trade
ik, 1l

!i:'l'.l'h

e msigria of the binest London-musde pewter [or
nearly ALK vears.

ach bell will be mdividually handemafted by the
centunes-old method of fmavity casting. First. the molten

netnd s powned mtoa specl metal mold, When the metal



& Imdivictillv shapea ancl T

mhedd by 8 master craftsman and the

kS Coniled, elch Casting
plished 1o n b
hasit hester, Thius, each flawless bell s truly
woirk o

Appropriately, cach bell will bear the distmcnive s
mirk ol the master crafisman. These sigmatures
puchmarks”™ in Erolund and “hallmoarks
the Limred States, are fimnd ¢ my on A Be very limest powie
will enhiince the artishic s
ich bell will also bear the coclusive Crown &
Kose iowchmark ms well as the hadlmork of the Danburs
ST

Yo can rest gssured that the pewter isell is the Tinest

Lhe worldl, Mo fead 1s used, omd therelore the pewter s
nottoKie, mon-fainting, amd nosetarnsshing. It wall pre
seirvie s ndtural beputy and lister forever—waathn o st
18 ever regueredd or your part!

MaAlLUrE
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Your Satisfaction Assured

Before being releised fon sfpmient, ¢ach bell nyast
micel the exacting gushity standards of both Englefields

anicl the :JL"'*HF:. whint. However, if vou are dissaf st ied

with iTTY el Tor aomy renson, oF mav be returned o

replacemet or refund. Nofurally vou may cance] youg

._-.Il--,_--i|_|||_-r M GLERY LAETRE

I'ree Thsplny Accessory

& wokden display atand will be provided absolutely
free with the collection. This display will hold the emire

colbection
A Limited Edition Availlable af a (Gunrmnieed Price

RiTLS f thirteen bells —ehe fist of its King
i mone than o century—will be ssued in b single mted
editeod, It s-available n the LS ondv Troem the Danbury
The LS. eddiniomn

i 1 e neerbaer ol

cllecison

whind and ondy by advance subseriptio
il thos extradordimary colleotion is Ok
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b= cdoweed firever

i snelvadlual

Hells shown smaller than actund sore of §
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Lherr beells it the
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rale of one every two months. The onmnal ssue price

Subseribers will receive

il subscribers

eniriiiial molds wall be de

garanieed for the entire collacton, Ywhen
have receved their bells, the
siroved. thos wssurne that, becouse thiy

never e s I, s hierrloom value well By LAt i

Codlecticin ciEn

e e

There is no need o send payment now. Simply com
picte the attached Keservation Application and refurn i
Erciny
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Reservation Applicaton B2

I e Danbaury Min

47 Kichards Avenue
sorwalh, Conn. D6RS

Wi he

postmarked by
Sovermilser HE, 1978

Please pcoept my suhscriphion reseryutivn 1 The Apos-
tle Helh Collection. | underssand this oo limited
cudlectom ol LY lime Enghish pewier bells depictimg Chrsd and
ihe Twilve Aposthes

I he collection will be mssaesd at & rate
one Bell evary (W) monihs af a poarapi=ed price of £33 per
bell | plus 51 .50 for postage and handhing
| pnderstand that | peced send n
336,50 for each bel Frpoilth e pvils
v cancel my subscription at any time. an
conmphete by
or refune

msoney mews | oweill pay
| iy
{ miry Bl thar | amon

atisfied with muav be peturned

as Biliied o1 tw

' Name_
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L theck bore of vou wani esch bell chareed 3 A0 15 sEUppedl
FRRHTEE sler CUharee | VISA

Credit Card SO Exmir
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BE GOOD TO THE FOLKS IN EUROPE FOR
ONLY $6.75 OR LESS. (THAT’S NOTBAD.)

It's only $6.75 (plus tax) for a station-to-station call to most West European
countries. That's for 3 minutes. Add $2 25 for every additional minute.

vany countries have nmighttime and Sunday rates that are less

."1.]-:|r1:'_'- aside, a letter can’'t make you (or vour relatives) feel good the way
talking together can.

They don't live in Europe? Well, it's only $9.00 or less for three minutes to
Japan, Tsrael, Australia, or Brazil.

@ Bell System




“Landfills are
noisy...messy.”

i 1

Two men look at sanitary landaiiil
Cmne seae3 g mess, the other a
community asset, Who's righfs

Amarioons throw out some 500
million tons of "junk” vearly
Paper, plastic, glass, garbage.
.’_Ta.a::-:e.;ﬂr:s a colossal problem
Hauling it off oo increase traffic (o
dispesal grounds. Heavy equip
ment working the siles |28 some-
times  noisy. Oocasionally, thare
are odors, Oen the land s torn ¥le
s modern operators rench and
bury wastes. True, sites are con-
varted laler 1o another use, bul
CTIDES '—'JT:.’ '.|'|._:1 BLHTIE TS |:_..I:q.=.'5
years .

Proponents ask “What's the al-

ternativa’ I left to cccumulats,
wasfe would bury us. Buming paol
wutes, leaoves a residue to get rid of
Cpen dumping is outlowed. A
well planned laondfill project
spracads oul trogh in thin loyars,
campacts and covers 1t daily with
scill, discouraging flies, vermin
lingering odaors, Many ame land
sovrped, have become parks, gall
courass, and civic development
gilaa,
True, sanitary londiills are a
tay answer to agrowing problem
Bul we nesd olher golutions o
waste disposal, too. We should re-
cycie more materials, recover
metals, reuse glass, look for winys
to extract chemicais, burn other
wise valualess wastas for fuel

Hight now reclamation isn't
working well. There are problems
of eoccnomy, dilliculties linding
morkets {or reclaimed products
But savaeral pilot plants are in
oparation. Answers are being
sought, Sanitary landtill breacheas
the gap, taking care al today's
wastes, giving us leewoy o par
lact more efficlent recliamation.

Caterpillar makes machines
used in sanitary landfill. We think
gliicient waste managemen! s
jmportant to the heaith and
beaquty of our lana

There are
no simple solutions.
Only intelligent
choices.

m CATERPILLAR

LEEmiEr. Uil 0O Ew 1 e i of TEepelat T et CE

"Landfills are
a good way to
get rid of trash.”
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Locations and #1 Standards.

#1 People Pleasin' Standards:

Evarything in our hotels must maasure
Up o our no surpnse = standards. | hing
! G, like every malirass mu
3 CoOmMiorabie — speaci) nufacturar’s
| o tha Line, " Higl w10 things you
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We Welcome You L To The Besi
People Pleasin® Hotels In The Waorld
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children, grandchlldrtn.
phews...
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EXXON ILLUSTRATED

“Continuous Reclamation Mining.” Exxon’s way of surface mining
coal without permanently scarring the land

Continuous Reclamation Mining means exactly Before we mine the land

what it says: Exxon continuously reclaims and we study it, What we laarm belps us
restores the land as the coal Is mined '

Ourobjective 1s to leave the land that

fo redtare it propery

we ve mined as good as or better than L i
it was before we broke ground. Here, Lt

Mining works at Exxon's Rawhide
ll;_.';l.'rr-'_' 11 'IJIIL.IF Tasll, ||:I|

brrethy 15 how Continuous Reclarnation ]

fopsol (s saved, then spread
pver refilled areas and

Subso is stockpried seeded Wi fast-gronang
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F— § ] 1
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Introducing the allnew 1979 Mercury Marquis.

Science helps create a new Marquis standard of driving comfort.

The most scientifically
engineered Marquis in
history.
contributed exten
avely (o Lhe
new Nargms
development
Result: a pew
Marguns sta
chard of driving
CXMTRROTT

Read hote i1

.
it
I-' |I|I|II

SCIENCE

A P RS
: J
T

I Mot just more
| beautiful.

Maore

Lines and
proporfians
evolved for
praclical
well as aes
Lhetic reasons

Theyre wind

tunnel-tested
and refined
More spacious in almost
every dimension.
Computer analvsis helped @ivi

" Mmoo, "X

Marauis more headroom | e
- { .k : .

TWIMY ANl -sSouECied LT —EVEN

New Command Seating
Position for driver.
[he dnvers seating oS
has been re-engineered. N
hoodd andd redesigned glass
within oo

=
||l.'.|"
weas, New controls

VETHENL e |'|

aerodynamic.

New maneuverahility.
More responsive steering,
New maneuverability of a fou
tghter turmng diameter, and
a 17:1 steening ratio for more 18
NS Y E STEe

All-mew body frame
construction.

More computer analyss
determune siress patterns. Body
i tumng evaluated by ocom-
piter, And entire body and frame
assemblies are dipped 1n a
corrostn-resistant electrostaty
primer bath.

Ride re-engineered with

nl[meru. suspension Tist the 1979 Marouis
FeomeLry. el M R K L

Fronf “'-'“'i" nsion: néew long ]L:xi_n-rh_-':-t- the mew Marguis
and-short arm coil spring design, standard ol driving comiort.
atahilizer bar “Hydro-piercing” Instde. a luxurious driving en
precisely aligns suspension and  Yironment. New front seat cushion

rame elements With steel llex-o-lalor sprmgs ol

| omfort and support. Marquis'
Corners flatter, takes bumps |.-|I,|I.II. i|I ; '.'.'._l 3 !:.!I!u | A ',-[ "‘-.I'l-:|'-|:.'|-
and dips with increased FUIIR TS 21 C feel. Stand

VR ard 5.0 Iter engme accelerates
stability. 0 ta 50 mph in 10,2 seconds
SUSTHHISION, 11N

- I 1

S TH AL
13 FLAT

shiwk absorbers

rice

forward mount
All contribute to Marguis’
il handhing charactenstcs

four-har

Edl

Improvements in many
minute details,

I many systems. major-and

Tl izl we have achieved nume:

s improvements which have

Cil created d drameitically outstand-

--_.: lllllll_L:' :I_: .Illl_.-- ::__ II .lll'l'll

A new Marguis standoard of driving comfort

| MERCURY MARQUIS
LINCOLMN-MERCURY DIVISION m



NATIONAL GEOGRAPHICS

Explore Yaur

World!
Write for
FREE CATALOG

HATIONAL GEOGRAPHIC
SOCIETY
WASHINGTON, Q. G, F0C3IR

kept neat, clean, handy

iagaiihen aid mepy alij inld these hardeaarme Hies
fo become rataalse lbrary refersnce volumes. Look
ling Fine Gooks on the shell Leather-ike dock-rad
fronts pesutifutly embocased in gard. Ona Yile halds
B fsauen {12 &re Eoo henvy) or mEny meps Godal 1o
for mdding catss inCiuded. Monay-Gach Jusrenise
Sand -.‘u: o THE HIGHEMITH COMPANY
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o ifa

s l':lﬂu | P I LT
"':"" groer of 6 mEga-

Tine fHhes 3
magarineg and ¥ map 1He (spoc
byl AgE Mot chlmlog of magazing
flag Jibrary =apphves

FRAME & PLANK
CONSTRUCTION

send tor aur B8-zagr, tulicalor Crlalog
galy 5300 — refunded wil® yoor hirst orde
MODEL EXPO, INC

Who could ask for

Imagine...the luxury of a tirst class living it up. Or winding down, Making
£ S-1L Uy L 2
resort, and the thrill of visiting a variety of new friends. Dining like never beltore. And
the world's most alluring ports 'I in one being pampered by our friendly [talian

vacation. Imagine days and nights of crew. It's all waiting for vou, On a Sitman



High-prowed Viking "choice” land bevond

stips ndorn coins of & and called it Vinland.
realm that dominsted  On the present-day
mast of the |sland of

known world Jeerdrd eneen, Nowioundiond,
" | . . #' J -
a4 thousand MO FSE men
YCArs ago. stepped
wWarnors P ashore five
selds rm centuries before
a loneship C olumbus
(upper), scourge
ol the seas. | he

L s
stockier kngrr

Webstée W

Collegiate Dictionarv.
Its where the words live.

America’s best-selling dictionary
—from Ireland to doesn’t just define words—it brings
Asia Minoe. The Rus words alive. So vou can feel the frenetic
Swedish merchant- When their settlement beat of a “disco,” get the tangy taste of
“wassail, and sense the bitter empti-

carried cargo
Lusting for gold and
glory, INorsemen went §

vikinp—plundering

COHCTI el Lher BHS Unearingd. A Saga | i

|m:'.1i- H.I:: 5] L-. .|:' I|.|-:|.i :I:r:rnl.l‘.n-il ;-II:LIJLL: - N e r"f "rill;_r"ﬁ' For this '!': e di.':'i[}"'
_ : t Speat ary that offers thousands ol quotatlons

—Russia. Vikings shared the thrill of and usage examples plus scores of illus-

led by Enc the Red discovery—as the) trations—all arranged to make mean-

satled westwaryd often do—n the * ings clearer than ever. Just $10.95

to Greenland. Enc’s pages of NATIONAL wherever books are sold. Merriam-

son Leil discovered LIEQOGRATHIC « Webster, Springfield, MA 01101.
FROM MERRIAM-WEBSTER

L
anything more.
cruise: See your fravel agent about a

vacation aboard the Liberan-redgistered = @
1.5.5. Fairsea or Fairvind. Because no ltnlar

other vacation offers you this much



1979 FORD LTD

INTRODUCING
ANEWAMERICAN

More front seat room
More rear seat room
More handling ease
More window area

More driver convenience
.thanthe 1978 LTD.

The all new 1879 Ford LTD was engineered 1o
make driving on today's American Roads a plea-
sure. With a new combination of rcominess, han-
dling ease and driver convenience for the LTD
This new LTD Is a beauty

This years LTD has been designed with more
passenger room inside 1o help give you comiort on
even the longest trips—with more head room, leg
room and shoulder room—front seal and back—
than last year's LTD. Yet the new LTD is actually
easier handling and easier parking than befora
sven in lough city traffic

In addition to its standard 5.0 litre V-8 engine.

the full-size 1979 Ford LTD offers you an impressive
list of standard features, in 2-door, 4-door and
Wagon modeais

Ford LTD for 1979, A Mew American Road Car
designed to take you across lown or across the
countryinfull-sizeroominess. Segyour Ford Dealar,
and test drive the all new LTD on your own roads




Mankind doesn’t need any one form of energy;
Mankind needs energy;

Fic
1IN |
::.”I_. 1 ¥ §

(Conoco)

Ehoimg reroers s wilh enerpey




Life is for living and Visa is there.
In 120 countries around the world,

at owver 2.5 million shops, hotels, restaurants and airlines,
and with cash advance service at 71,000 banking offices.
Visa is the most widely recognized card in the world.

We're keeping up with you.

*
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~ (TheReal Mayonnaise
is the shortening.)

BUBDLE BUNS
[Clusck and dasy pull-apar Bunsd
Eup finely chopped walnube 1 package (10) refrigeratsd bisouits
/3 CUp SuGar | £33 ClUp HELLMARKN'S
113 HBatpoln JIound CInmamor Haoal Mavanmtgise

-
|

Garesse ien £ 1/2-imeh muthn pan cups In &amall bowl combing el
1 ingradients: Separals recuts. Cul nto guarem; shais Mo Dolll
LCoat sach with Asal Moyarmaise, then rall 0 wainut mintures Plaoe
& ' &8Ch muitn Dan cup Bake o 400"F oven 1S o 1T miinuthe of

wntll brownead, Seres warm, Makes 10

FECAN JUMBLES

([ i MpYy drop cookiEs wilh & rdity tasisg)

P 172 Cupa flamy plcisd gark Brown susgal | 12 leaspoan bakng sod
I By HELLMANNTS A=yl Maianngis t1e beaspoon s2it

2 20qs cup chopped pacans
1 loasposn vanilla 1 2up pecan helveE
= JF8 Cuss wrsi e Bods agphictal

in Erge Dowl Defl heat 4 ingredients urlil smodih. B a el 4 6 eed
arte DI'-'.I.'- by Mevel febieapeoniu'g 4 inchas agmrt on -;r=!-_'1=4.-=-t Dk is
ghodls Top e&sn with pacin hall. Bake in 3T5*F oven & 19 10 manuatas
o witlil lightly brnwneg. Immedialaly trafnslar cooxiE 10 wirls rack
Mabkog about 4 oozen

CHOCOLATE MUNCHIN® CAKE

(Tha lacy oo mphes this mbis] caks beaubihul)

1 142 eaps urmifled out 143 cup chocolaie
373 Bl Sk Hipetabael Bytubs
| lsaspoon Daking soda | EBDER0CGN Yinegal
273 oup strang <olas or waled ! Imespoon sEnilla
| /& cup HELLMANN'S 1 /d teaspoan sall

Hita| Moyonmanne Aanieoiromors sugar
in'8 1 8x 2-inch bGaking pan =fir iogether first 3 ingrediants. Ada
III:Ihr F i d-llr_.lll.l-_”'l.. !.'I|| .1|'|| "'L .I"II"r:Ill-: o LAl 1 e :-_..! il 'i"'. ::|

pan, untkl mixture iz -upnifcrm. Baks 0 350*F aven 30 90 35 minuies

OF LUSTA 160 SN Dds wWiiiEn TousrsEi I.|I I '__'_'l- 2N WD rpcs

Flace pager dolly on op; sprinkie with contsctioners sugar RBe-

miwn camfully




CAR THAT ﬁ m
We wiers ready whien you wera, With
& nidw Wind of American automaobile
designed 1o handle today’s driving
Hivmouth Horigon, ., the firsd
American-made car (1S size with

=

fromt-wheel drive. It

l'|-L" '!."!'llJ il
whizle new sense of :f-m'-::'t and
contidences

THE STABILITY
OF FRONT-WHEEL DRIVE.

Horizon's front-whe! drive works
wonders for you with outstanding

And, a= it all thal were
not 2nough, you get
3B miles lo ’rhE gallon
highway and 25 I:II"_.- p
Piymouth Horfzon., A oo
wihiol@ ey .'!I'I'.'lfIE E'.II.',,]-I'-'TI-F:I'lIf.'F:'
A new sansa of confidence. A new
teeling of comiort. Check it out at
your Chrysier-Plymouth dealer

LB mulirmatey Based Om mrmmusd ST i
TOR | 't—l“Ell My SAry OfoH 'Il-ll.-IH 2= i

[ dEviriig Mabils, your cars condilEn grd

| apfionmal egulprewanl Cafiformia Mmdaags e

traction and handfing in all kinds
of weather. Whether (I's snow orf
Faih of wind. Angd Honzon Ranctes
turmprs@s wilh remarksble statnlity
I iterally pubs you aown The
highway, through furnsand up hills

ROOM YOU WOULDN'T IMAGINE.
Ancther banefil of front-whaal drive
15 thiat |t virtzally aliminatzs the
large trarsmission tunngel you find
in most cars. That means there's
pplelg |'||4||r' '||* D g F|||_r 4] n
adulls can ride incomplete comfort.

You get a lot of other standard |
restures, too. Lika rack and pinian
steering. front disc brakes, and
whilewstll rachal lires, And you Can
Mave T oplion -'|I -|.|.--n| &
LrRnsMmission, siared, rool rack and
an assortment of '.;'-._.:-'1'_,- LIFAITES,




THE REFLECTION OF YOUR DECISION
T0 CHOOSE EXCELLENCE.

The purchase of a Mamiva MBS enjargements of superio -|h. ity
|:'|]E1. (S A CONSCIOUS decision o chiose &xeel- The SYsLEm i"uL] ides the lenses and
.And Its a deqsion :i'--L'=' nels of senous accessaries to meet vour current |_J| wtoeraphic
ph --r wraphers have alread '. : o fJ: challenges and those you |l Tace m the Tuture,
Around the world, 1 VA Name You won't outgrow the M645
appears on more professional mediun format Versatility, craftsmanship, and the
Iy Othet llll nehest compll ity to procluce quality results are the
ment a camera can earm Is an individua things Marmoyva builds mito the MBS System.
professional trusting it for a ivelihoocl. It's no comadence these vitues are precisely
You may be ||.-:':.;L-,‘|'|- uliions who | }';[ ._I cerious photographers seek fron
now can a high quahity 35mm SLEK. If so, you hemselve
know it's easy to handle and accepts intes- l'. l]l ips yvou should visit a Mamuva
changeabile lenses and accessones. Mamiya dealer to investigate this reflection of excel
dehberately retamed all these desirable char lence for vourselt 1't|-|.. also mvited to write
woteristics of 3omm systems for the Mb4s Bell & |:||.'-.'..| 1-Mamiva Company, Dept.
The net result. however, was a system tha NG-019, 7100 M ALormick Ro d, Chicagn, [L
goes beyvond the lmuts of Shmm photography. BOGLS, for a detailed systen -1{--'4'."!|Jr1' 1.
[he M645 is a medium format camera EEI.L HﬂWELL HAHl‘I’A COMPANY

Its larger mmage size delivers better results = All Righis Reserve

Mr.lmlyu M645

Ameras Lhan




Announcing a most important

new porcelain plate collection...

GAME BIRDS OF THE WORLD

by Basil Ede



An extraordinary series of twelve collector's plates
by Europe’s foremost wild bird portraitist...
his first works of art in porcelain.

Each plate bears a new and original work
created by Basil Ede
exclusively for this limited edition.

Available by subscription anly.

Advance subscription deadline: November 30, 1978,

THE ARTIST. Basil Ede, of Sussex, England, has
been called “the outstanding wild bard portraitst
of his generation, and perhaps of his cemiury.” He
is widely regarded as Europe’s most distinguished
pird artist. Indeed, the authority of his style and
the distinction of his work have profoundly
influenced the way birds are portraved by artists
throughout the world,

After notable exhibitions in London and other
major European cities, Basii Ede was honored by a
one-man show at the Smithsonian Institution’s
National Collection of Fine Arts in Washington,
D.C. This was followed, during recent years, by
important exhibitions at New York's famous
Rennedy Galleries.

His paintings have been commissioned by the
MNational Audubon Society and the Warld Wildlide
Fund, among others: And he is represented in many
prominent public and private collections, inclad-
ing the eollection of HRH Prinee Philip, Duke of
Edinburgh.

Mow, at the height of his career, Basil Ede has
created his first works of art tn Bne porcelain—
Game Birdds of the World. A series of twelve col-
lector's plates portraving the beésuty and grace of
gaume birds in precise, authentic detail and with
his own imymatable Hair for color and compositdon.

Each of these twelve plates is, in ltself, a master-
tul work of art. Together, they form an incom-
parable collection that will be a proud acquisition
for every subscriber...a focus lor conversation and
pdmiration when displayed in the home

THE GAME BIRD PLATES. The plates will be
crafted in France, by the world-renowned firm
of Haviland of Limoges. The exceptional trans-
lucence and whiteness of Limoges porcelsin ars
ideally suited to bring out the subtle colors of
Basi! Ede's art,

And the plates will be large tn size —9 tnches in
diameter—to provide ful]l scope for Ede's finely
detatled portrayal of game birds in their natural
habitat,

The jewel-like guality Ede brings to the birds
plumuage...the delicate hues of each bird's protec-
tive caloration. . .the wonderfully natural eolors of
its environment., . all will be captured exactly

Franklin Porcelain has devoted more then two

years to meticulous preparation for the issuance of
theae plates, and every detaal will be of the haghest
guality, For example, esch plate will be hand-
decorated with & border of pure M4 karat gold, per
fectly proportioned both to the size of the plate and
to the scale of Basil Ede's art. And each plate will
INCOrpOratc 4x MmMany as saXittl separatc CeTnrmic
colors. Only through such perfection of detail could
the standards of Basil Ede and of Franklin
Poroelain be satsfied

Ede's very besutifal and marvelously accurate
wotks of arnt=—created especially for this issue and
available only on these fine porcelain plates—
make this a collecdon that will be emoyed and
prized by all who love the beauty of birds, of art,
and of porcelain

And, as the first works in poreelain by Europe’s
leading painter of birds, this is a collection clearly
destined to have lasting importance

THE LIMITS OF EDITION. The Game Birds of the
World porcelain plae collection will be produced
only onee and tn strictly Hendwed edition. The plates
will be crafted exclusively for individoal sulb-
seribers, And the limit of one collection of Game
Bird Plates per subscriber will be enforced without
exception.

Thuis, the total number of sets o be issued will
e forever limited to the exact number of original
subscriptions entered during a rather brief offering
period, plus one set for Basil Ede and one for the
archives of Franklin Porcelain

Since the plates will not be sold separgwely and
will not be made avallable for original sale through
dealers, the atiginal subséribers and the artist will
be the only peaple in the entire world who can
acquire thix collecton. In the future, anv deales
who may wish to offer these plates to a client, o
any collector who may wish to acquire these plates
at that time, can only hope m obtain them from
one of the original subscribers

ADVANCE SUBSCRIPTION DEADLINE:
November 30, 1978, The collectitm will be tssued to
subscribers at the convenlent rate of one plate even
other month, The original lssue price is 555 per
pawe, pavable in two equal installmenes of $27.50
per month. Each plate will be accompanied by
specially written reference material and a special
display stand, and a Certificate of Authenticity
will accompany cach collection

To entér your subscription, complete and mail
the Advance Subscniption Application at right in
rime for i 1w be postmarked by the advance sub-
seription deadline of November 30, 1978, A final
annpuncement will be made in January, and the
subscription rolls will then be closed forever,

M TEONAL GEOGRATHI
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ADVANCE SUBSCRIPTION APPLICATICN

GAME BIRDS OF THE WORLD

A Limated Edition

Must be postmarked by November 30, 1978
Limit: One collection per suhsoriber.

Franklin Porcelain
Franklin Center, Peransylvania [903]
Please enter my subscription lor the Goame Birds of

the World poreelain plate callection, bearing ofig-

irial works of art by Basil Ede and crafted in Hine
Lirsoges proroelag

| need send no pavinent fonw. The twelie plates

ate to be sent (0 me at the raie of one plate every

two months The tssue price of £55.* per plawe will
be billed to me in two cgual monthly installments
of 827.50% with the first installment due i
advance of shipenent Flus - my ukiie whes e

SiEmdrure —

oA
wirs

BT —

Address

Lty

Bt Lap

Loanadan ressdentzwidll be billed forcach plate in two egual
mcsithly tastallments of 8372 50 wich the frst payment

due i sdvance of shipment 182Cd8) G



CUSTOMER INFORMATION FROM GENERAL MOTORS

HOW TO SAVE ON AUTO INSURANCE

A GOOD DRIVING RECORD CAN LOWER YOUR PREMIUMS. SO CAN HIGHER DEDUCTIBLES.

In many parts of the | moving trathc violations and | value of vour car on the used-
country the average cost of | no “chargeable, at fault™" ac- | car market, and vour own
car isurance has nsen over | cidents within the past thres himancial situation. It vouwr
T in the past five vears vears. Their premiums may | car 5 more than five vears

Liabiinty msurance pro- | be as much as 25% lower old, It may not pay to buy any
tects vou agamnst the claims You can often cut vour | collision mmsurance. If you do
af others. 1ts cost, like that of premiums for collision and have an accident, casualty
any insurance, 1= based on | comprehensive by 25% to | losses over S100 that are
whal Lhe msurance company 50% by raising vour deduct- | not reimbursed by msurance
has to pav in claims plus its | ible. Manv people still choose | coverage are tax deductible,
gverhead, And the cost ol full-coverage comprehensive | in many instances, providing
evervbody s mdividueal hah and 5100 deductible colhsion yiil ilemize your tax retum
ity maurance 15 imflated by '

large court settlements and TYPICAL INSURANCE PREMIUMS FOR A FULL-SIZE 1978 MODEL GM CAR?

el LEt_'_'!':',I'_I:_'[E [ |{-I .l'I'I'I:'_-' FUll v 338 COMpronenise 1300 tmbndibie compeshemive
'l,|rJ-||;|.-_.-|-I “.-.ll_il.,.r.. Insir i 51910 deductilsle Culllulon anp $500 thect o tibde codligaon
& 3k ;E—I‘ =l LN A = —

' ; Sl aid Geala D wlis &aie Hriyes
ance i required by law in

At _ ATLANTA 8267 S0 $111
many states, m hght of the | ~yeaco i e -
trend toward higher settle- | [ qs angeELES 54T §358 197
ments, vou should be sure | cantare €412 &1 1 &1 77
that your coverage 1s ade- | \wWiNNETKA ILI $372 §280) §154

I”;;'Il CRaiburD o Lheesgmn
e e e —————————————————

But in the "voluntary e e e e — e e O S ——rT—

pars of your car insuranc 2 fvn. Plases wnry fromm company 1 comaany, The hgufs aDove 90 not inciuce lianiity covarage

. '||' R w ] P R R o by Ep it by J - T |, TN | 'IIIIII s I‘ T i _r | Ol
COMESION A0 COMmprefncnsive COVETAYE Nat medans ey £ Delleve Lilat 11yl
(hre and theft)—that cover | pav the first 5100 on collision- | have enough miormation

physical damage to vour own | related damages and the in- | you won't have to spend as

car, there are some things | surance company pays the | much money to own and

vl can do 1o lower vow rest, But just look what hap- | maimntam a car. And that'll be

msurance bl pens when vou mcrease the | good for vou and good for us
Safe drivers pay lower | deductibles to 3200 on A

premiums for both Hability | comprehensive and =500 on

and collision coverage. In- | collision: In Los Angeles, tor

surance rates are set that | example, the tvpical annual |

way because drivers with a | premium for a safe drves

good past history are less | will drop from 5508 to 5194

likely to have accidentsinthe | The hmgher the deductible General Motors

fture '.I'.'L-'_”:' HislTdinie com- the lower the premuam IH"'_ Feople building ransportation

panies dehine “safe drivers the chart for more examples. ) |

as those with two or less ()i course, vou assume

more of the nsk by choosing

higher deductibles. It's a per

somal dectsion that should be

hased on a thorough evalua

Lion of the age of vour car, the

This adverftsenent 15 it of
otr conlimung effort lo g
clistomers useftl taformation
bl therr cors and Dracks and
the combiomy Ml bulds them

] :-.L"' '. L R |!._||I




al‘llum

_' 8 Arizona Office of Tourism a0
8§ 1700 'n‘a'EElWaahlngh:u'l .,-.l'-':’"_*
F*I"-n:enla AL B5007




using computer teohnology
to drill wells and develop

American energy faster.

Thats energy that cant be
shut off by foreign countries.
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Today, almost half the oil America uses
is imported. The time has come to use
more American ingenuity to expand
America’s energy supplies.

Amoco is helping to reduce our country’s
dependence on foreign oil by finding
petroleurmn deposits here at home, New-
found reserves of domestic energy will
make America more secure and reduce
the impact of any future embargo.

Working toward this goal, Amoco is
using new thinking to find oil reserves in
America that will help keep American
dollars from geing abroad.

In Wyoming, we're using computers to
drill wells and develop energy faster.
Working with a remote terminal, a drill-
ing crew can send facts on field con-
ditions to a central computer that sends

back specific instructions on drilling
speeds, mud mixtures and bit sizes and
weights, nght to the drilling site.

This enables the crew to drill wells in less
time, move rigs to new sites sooner and
open more producing wells each year.

Amoco’s leadership in developing new
technologies like computer-assisted
crilling is one of the reasons why we
were able to help open up 81 new oil and
natural gas fields in America last year.

Exploration and production of new
American fossil fuel reserves are im-
portant, because these fueis will be re-
lied on heavily until solar and other
new forms of energy come of age.

Until these new sources of energy are
practical on a large scale, Amoco will
keep up the search for petroleum de-
posits throughout America.

You expect more
from a leader,

@

AT
'STANDARD'

-

andard Ll Camaany {indupfa)



“Df SCoLer

She’Ritzo:
yourr elegeit
brectkjcst

7s jutst the

begm; 211,

W-ben your spowse jorns Yo on
business trip, ote of the firie thi .-¢1|
Yl u";i"h: aver at The Rirz m Chicago
15 £ .I'Ifﬂ'g:'. |fr.-'.’-'_-"-'rl'-".1'-'-'£": FERHN,
Aned there’s J-'.rl'-'u'lf-'ll!l-'.l'”é: — feLYn lu’;"f-r.'r.-
af it righe there m Wiater Tinvver Place.
Al i modern Health Spa.

And danceng and entertanment
in The Bar, There's i end
fo thy Jr'i'|"'r:,.'.'-,;' HE dricntierie Yo i
matke at The Rirz!

THE RITZ-CARLTON

CHICAGO

At Wiler Tower Mliee

MNiow i Fﬂ]f?ﬂﬂrﬁl'w

back issues of Geographic.

Put vour shelf of Geo-
graphics to work with the
National Geographic In-
dex, 1947-1976 (including
1977 Supplement).

This 452-page guide
lists articles by subject,
author, and photographer.

For more information
on this and other Societ
publications, you may ob-
tain a free catalog. Simply
write to:

National
(Geographic
Society,
Washmgtﬂn D.C.
20036.



CALIFORNIA.

Where summer goes for the winter.

Visidors and Comnvention Bureay
SovtMera L aliFarnds Favessm




He callEd the Buﬁaln

calmed the waters and healed
thie sick ",i-.'L-.. rrhiead, a dealer
in magical spelis, the Medicine
Man of the Blackieot, cantured

In porcatain by the artists of

Loyhis
Tribee with names Hke drum
beats are nll celebrated in the
r.-IHH_"fI Sculptures: A

i | 1. }
wiorld where the Buffals has

not vanished, signal fires sl
b, tloavers and childmen
bloom lorever, Enter our world
A e oL oW Imiagic

|-r.ll-' 1 1A ".'.-'.-'.'I.Il i

-".l. L | L R Tl ol L _I'-

STEAMBOATIN’
It's still the nnly
“f‘ayto

I

h-'--- “---‘

Please send me vour 1979 Delta Queen’
and Mississippi Queen” Deluxe Cruise Schedule.
DName
Address : :
City State ip

The Delta Queen Steamboat Co., Dept. NGO2, PLO. Box 2000, Addison; L 60101

— s e e D N N N EED PN PUE P RSN P BN S e e e e e e e e s e S e e e R G e . G e S S S e e s S S " . — — —_— -

r_l..-. . — — e e



THE BE

(W W

ST VACAT

. &
IONS

TO WALI DISNEY WORLD START WITH
THE AIRLINE THAT KNOWS IT BESL.

Eastem is the official
airhne of the Wall
Lisney World Vacation
e Kmpdom. And
.l::'l'|-|.|.|.].'.ll:' '-.'-.'I'Il'l:' g ITeEmeT

f the Walt [Msney World
tamily, 1t's ke our
2econd home. S0t Esn't
surprising that we have mort
. WiVsS LD Ve Yk |Ir||' LI O
vour ife there than anyone else. At surprisingly

v [arCes

SAVE 30%-50%* GETTING THERE,

LIUr SUper saver [ares can save you o) e
W%, Ur you can save 0% with our Super Saver
Night Coach fare (where avatlable),

MORE VACATION CHOICES
THAN ANYONE ELSE.

With almost 100 Walt Disney World vacabons,

and a variety of discount fares, we can help plan a
trip that's just nght for you,

we have vacations for tamubes. Honey-
mooners, Golfers. Tenms players. We even have

vacatiang that take i other parts of Florda, or the
Bahamas.

Prices start at 31067 plus airfare for a farmily
af four for 4 davs and 3 mights at a selected hotel,
and Eastermn s exclusive Walt Lhsney World Dicket
Books, each good for one div's admission as well

g5 Y [abuloos attractions.
MORE FLIGHTS THAN ANYONE ELSE.

Besides having the most vacations at the
best possihle prices, we alzo have more flights,
from more cities, to Orlando than anyone else

in fact, last vear alone, we few

aver one milhon people there,
it you ve been thinking *
about & Walt Disney World

i
vacation, call your travel agent. ﬂ
Lir us. & vacation to a

fantasy world =o't something
vou do everyday, So it makes
sense (o tAlK to the peophe

with the most expenence. -

EASTERN. THE OFFICIAL AIRLINE
OF WALT DISNEY WORLD.

=
P

AN EASTERN

THE WINLS UF MAN



In a city famous for
its pretty girls, she’s
most beloved of all

Copenhagen’s lovely Little
Mermaid, perched gracefully on
her rock at the harbor shore,
was created in bronze by
seulptor Edvard Eriksén, The
fairy-tule heroine sent all of
Copenhegen mto mourning and
nearly created an internationil
furor when she was decapitated
by vandals in 1964, Mot ontil
i new head was skillfully cast
from the onpginal 1913 mold
and fitted 1w her slim figure was
Lhe ¢ity restored to its pormal
pood appetite and spirits
Copenhagen s mdeed world
famous for both food and fun,
COne Dane, & multimmllionaire
imdustralist who commutes to
wirk in his sailboat each day,
told a MaTional (GEOGRAPHI
staff writer that “if the warrior-
tishop Absalon hadn't founded
Copenhagen in the 12th century,
the place would have been
Invented by Hans O hristian
Andersen or Wault Disnevy.”
Bul a hard-working city it is
to, The Danes” ¢enturies-ald
love mifair with the sew his
made (openhagen i booming
port, With its 25 mules of
guayvs, its bosy merchant fleat,
amd its great marine-enging
and shipbuldimg complex,
it is first in Scandinavia.
Lyanish beer, meat, and
dairy products whet

Jaded npperites throughout
the civilized world.

Danish craftsmen and
designers, Working in précious
metils and rich tenkwood, have
become silversmiths and cabinet

makers to the world. Their clean,

ok lines typidy the best of
2Uth-Century dJdesien.,

Hutl over all of this mdustry
hover the lighthearted spirits
aof Hans Christian Andersen,
immortal storvieller. and of
good king Chistian 1Y, 17th-
century master-builder. From
King Christian's vision came
much of central Copenhagen's
rich beauly—<classic structures

with eraceful arched doorways,
elegant fowers and spires sOaring
gbhove wide plazns, and the
Stock Exchange. with iis Fanciful
tower formed by the entwined
tails of four copper drmgons

Tivoli, best known and very
possably best of Europe’s
amusement parks, 1% cerininly in
the spirit of the preat king

A ghtterng 20-acre uryiand
ol light, Tivoli is o md-city
mugnet for gourmets and
concert-goers, young or old,
king or commoner, 18 restad-
ranis, theafers, concert halls,
plaverounds, fun house, and
fireworks displuvs have enchanted
maore than 13 mithon peoplo
In & century and a4 quaarter.

Here Copenhageners feast on
therr distinctive smgrrebrpd,
st of portable smoreasbord
miude of a single slice of bread
piled high with meat, smoked
fish, and other savory edibles,

As Copenhagen delights the
eve and palate, her people de-
light the visitor with their
wirmth and pood cheer.

L openhngen, Addis Ababa,
Mexwco City, Bangkok—Uhe
sighls and sounds and colors of
the world's great crossroads—
redders visit them often
the poges of NATIONAL
CVEDGRAPHIC




She wanted to spend our anniversary at home tonight.
So | got her something easy to slip into.







'RANDMESNALLY VACATIONS

®

EGYPT

Simply .
timelesss

&ISRAEL

| Avallable To The Public For The First Time
MNow you can visit Egypt and Israsel with Rand
MoNally Ancient archeological sites,
untorgaiiable art and architeciura, irresslibla
bargains at the local bazaar see the Middle
East as only Rand McNally can show il

Four Yacations To Choose From

BEST OF EGYPT 10 days

EGYPT and THE NILE CRUISE 14 days
EGYPT and ISRAEL 22 days

GRAMD TOUR OF ISRAEL 12 days

® Deluxe Hotels m Maais ® Professicnal
Escoris® Limited number of guests

Money-Saving Group Air Fares
Regularly scheduled Nights with
vaar-round departures from Naw York
and Chicago on British Airways

Guaraniee
Rand MoMNal '.-'" kMl I8 o aisutinde of rafiahility
QIR LY, ST SN3C =| gitantion 1o
B i 'EI-"I:-Il :.s..r. B= i g -
|'.||"| Al ¢ 4 =
o yrag thie

wira hatiar

A masterpiece of crafts |||..]r:r|||'_|

i gold filled, sterhng silver ar Solid =,

pld. Classic writing instrdments

to b treasared through the Yaurs «
Fromgdd, bl to 150,00

CROSS -

S L 16 &1

P ot Prices
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_ : | ~ In The Bahamas you can
- - live like Robinson Crusoe,
Cr the way he dreamed
= of iving.
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One window

that won't leave you cold.

MO matter how chesl-chl
nose-numbing the wealher
side, these beautiful Andersen
Perma-Shield® Narroline™ win-
dows bhelp keep vou warm and
enimfortable inside

That's: because they insulate
whore hegl loss might olherwiss
be the grentest—in the windows.

In a one-slory hogse ther snug-
fitting design may save pearly as
much energy as § nchea of addi-
Pl evtlimg imsiclation!

The window’s design 15 Lwa Limes
more weathertight than indusiry
air-infiltration standards. The
betler to keep oul drafts, wnl

Ing

"onriparen Leowe o e wen o LY (R e
L e A L AR TR

.- PSS i
b FpeaE rEfie 2 inesl ™
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'.I L A - g a |

i.:---|:l in comfort the verr d._:'-:.u'.-]

L WO SlS0 COMRINE A THIETSET 5
of double-pane Insulating
glass to old-Mmshioned simgle-pene
gloss, the energy savIngs really
Jampy o more than the equivi
el of #n addifronal 12
cerling il

Add trple Fiaang and the ener
iy savings pile up still higher

And when properly sized nnd
prfented L ciarn LEkE
pdvinmtage of the warming winter
sun Lo further sEve energy,

Your Andersen dealer hoe more
heartwarming detalls. Ses the
Yelow Pares under “Windows"
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Beginnimg udth “the big five”

| Front~wheel deive. For lin-
sstve fraction and direc-
tional stability during snow
sleet, ram. As weell a5 added

fromt seul roominess because
the floor is flar

! Four-wheel independent
suspension, Each wheel reacts

» Slde window defopgers for added
COnVEninnee.

« Controlled eycle waper system for
varying weather conditions

o Twilight Sentinel that auomat-
beally tums on headlights with
aprproach of dusk

o Automatic Chmate Control

o L uick:ratio power stiering for
Casy parking and cornering

* Dunl Comfor front seats
(st twir pecple )

o Lamp Moniton. front and near

¢ {_himes that coOurteilsly urge
you b buckle up

The new

breed of

V

BY CADILLAC

mdependently tor road vare
ations for a smonth Hde. Alse
contributes o interior room-
thiess and increased usable
[TUTK SRACT

i Electronic fuel injection.

* Flush-mounted windshield as on
cistom cars o redoce wind nodse

* More keadroom and legroom —
front and reir —than 78
COMIALE PP

* Reduced turming arcle tor more
maneuverability m oty atthe

* H.:'prhr side IeArview COnvex mirtor
contributes to field of view,

* Steel-hehied, wide whitewall
ridial Ores

* Sim-day tavwer seat adjuster for
dﬁtrp

» Columnsmaounted headlipht
Jimees conetol

Diesigried for guick response,
tast starting, smooth engine

idle
i Four-wheel disc brakes, With

stagmered vatie constTuction
for rapid heat dissipation

3 Electronic Level Conitrol.

Adjusts for changing loads
automatically:

* Whiee] bearings sealed tor lite

o [Huminated Entry Sysoem for
nighttime convenbenoe.

o Electnic trunk release and power
pull-down

* Digme light, dual spet map lumps

» [mpressive miloage. EPA eani-
mates are 12 mpp highway, 14
city amad 17 composite for the
stanclard EFl enpine. Cabifornia
figures ire lower

EPA estimates are 29 highway, 21
city and 24 compaosite for the 79
Eldirado with the available diesel
enging. With ether engine, your
mileage will vary depending on
haw and where you drive, your
car s comadition and available
equipment. Eldotados are
equipped with GM-built engines
produced by varioies divisions.

See vour dealer (or detadls

An unprecedented combination of features.. .
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r ]1 in one superB au tomc-blle

This new hreed of Eldorado is unique in teatures. World-class in

engineering. Cadillac in luxury It's everything you expect of Eldorado
and more. Burt to appreciate the Eldorado CRpernenoe, you have

roy deive in Your Cadillac dealer would be pleased to armange it A

least once in a lifetime, evervone should drive a grear car like this




GENERAL ELECTRIC TELEVISION
TECHNOLOGY IS CHANGING THE WAY
AMERICA ADJUSTS COLOR.

o
:} LAk VIH sl use This

e VIH sapnal kets siggnal 10 aulomatcally
e beaicdcas i oot the ool

i mclor and memnioen T e e I B ORI P T
risgilshic codos while - T

fransnwiiing e
s puctom o e

a ViH sugmal with the colog
W eCiune theough the
COMEMLIMsCEIEN '.-i-'|l.=|ll|'.'-l'll

1 T Droaccastedr Iransmils

i ptmwd af grmene fum s el
el tmrmoal il hrtebsry b T sl Bc® wee = g anily

In 1977 General Electric won an Emmy lor  An incredible sixty tmes a second, glving you
belng the first 1o use the broadcasters VIR color  vivid litedike colors :
signal in home elevision. The GE VIR sel uses And all GE VIR sets hane a D s solid-state
the signal, broadcast with many programs, load-  modular chassis and the In-Line picture tube sys
just colar distortions which may occur as the  tem ploneered by GE g T
GO =ipnal passes from the broadoaster, throagh =i g dlemonsim- B ,
I Veommunication systems, to viour home, tHon of GE VIR televi- ey VIR
Hesh tones, backgrounds, blue skies and sion technology today. 8 Bl BROADCAST
grean grass are automallcally adjusted lor you We're changing theway =

_ x a CONTROLLED
by the computerlike circuitry in vour GE VIR set Americaadjustscolor @ vir COLOR

This is GE Performance Television.

GENERAL &3 ELECTRIC
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Nature created the most delicate flowers,

the most vivid colors, the most exciting
textures, And we've transformed these qualities into the most distinttive
jewelry—our superbly hand-crafted 14-Karat Gold Overlay Collection.
Available in the nation’s finest stores. Guaranteed to last a lifetime, naturally.




TRACTION QF
FRONT WHEEL DRIVE

Imported From Germany.
Ford Feasta s Eur eSS MOs! Suc
cessful new car in history. [Based
on new car nameplate sales in the
first 16 monthsl] Its an Impont
buvers gream. A car that s 8t home
on ine San Diego Fresway a5 well
g N the ='1I',;'!'1--iri'.—.!-"." aUloDaEnhn

Fiasia— ' Wundercar

Exceallent Performance.
Performance is whal Ford Fiasia
is all aboul. With front wheal drive
and Michelin steel-balted radials
to help ftake vou up hills: through
mud and aver ice and snow

FIESTAH. WUND

QUICK
ACCELERATION

SOLD AND SERVICED AT OVER
5.000 FORD DEALERS

Hack and pinion stearing for
preciss nanding And goceleration
that will absolutely move you, In
=ord lesis, 18978 Flasias acoalar-
ted Trom O 10 o0 MHFH 1IN an aveas
ige of about 8 seconds. And their
ront disc brakes brought them
from 50 to O MPH . in an average of
3.9 seconds

High EPA
Gas Mileage Ratings.
Fiesta nol only gives you great
performance, but also high. fusl
goonomy ratings, 18/ EFA gas
mileage asiimaes wamnm uiavail-

ahble at the hme this ad was plub-

= I

——

ERGCAR!

HIGH GAS
MILEAGE RATINGS

WIDE HATCHBACK DESIGN

lished See your Ford Degler Tor
aotugl 1872 EPA retings

Al Over 5,000 Ford Dealers.
Fiesta 15 sold and serviced at over
5 000 Ford Dealers and backed by
Ford Motor Company, Dedrbom
Mich. Test-drive 8 Figsia and see

why we call it Wundarcas
IS - NN T

FORD FIESTA
FORD DIVISION




RELIVE 3000 YEARS OF THE
WORLD'S MOST FASCINATING
ANCIENT CIVILIZATION.

ENS OF CENTURIES before Abraham,

Buddha, Contucius, Caesar, Christ,

or Mohammed, a civilization emerged
on the banks of the Nile—pne that has
mystified, mspired, and fascinated mankind
until this very day.

And now National Geographic offers
vou a breathtaking look at that civilization—
in Ancient Egupl: Discovering its Splendors,
with the largest picture format of any book
ever published by National Geographic

Brilliant color photography caphures the
essence—the marvelous hentage—ot
ancient Egypt. Its remarkable artifacts and
statuary. Its exquisite necklaces, rings, gem-
studded jewelry. Its fashions, coiffures,
cosmetics, and furmiture. You see also
tools and methods of working
games and pleasurable pastimes

ijpmm:..mun. e
of fajlence nearly 4,000

.I-III-:-r- |h_!:_' s WU

Ornate burial chambers sv
entry inlo the afteclife

Ancient Egypt's page spreads are nearly two

feet wide. See the mask of Totankbamun
arger tham i4s sctuwal aprs

wartare, mourning, and preparation for
the atterlife.
larvel at choice treasures of King
Tutankhamun . . . at colossal statues and
'lE]T!.F'lE"- at Kamak and Luxor. . . at tombs
m the Valley of the Kings L“a n insight into
pyramid building—through nurt'rb arge-
scale illustrations based on the most up-to
date findings of noted Egyvplologists.
Order your first-edition copy now of

Ancient Egypl: Lhscovering its Spiendors, and
relive 30 incredible centuries—{rom Egypt's
predynastic beginnings to the height of its
Imperial Jr_,||1r1-. Book ="u._l_|_n.=~. chronology
of Egyptian dynasties and periods, and tin

C mrr relatin ¢ events in Egypt and the
ancent world. Simply
detach and mail the
torm at nignt




Bounty from the Nile Valley provides this sumptuous feast PN ALLELS

Send nO MONey NOW.
Just complete and
mail this order form.

i i ]
t=" The semibe, Gavpd

INdisPenssD Ml

B T G O T I IR e e e e - m— p— - p—
I

SNATIONAL
GEOGRATPHIC
SUCTETY

.0, Box 1640, Washington, D. C. 20013

YES, please send me a hirst-egition copy
of Ancient Egypt for free-examination. Bill
me upon defvery 529.95 (L 5 tands on
|'I..||:".-.-.' ent). plus postage and handhing,
If | am not completely satisfied, | may

return it withouot pavmernt

Please detach and mail this entire flap.




Truck traffic can move only on the highways.

Fact:

# More than two million
truckloads moved by
railway last year.

Piggybacking—the movement of truck trail-
ars or containers by rail—is the fastest-
growing part of the railroad business_ It sal
a new record in 1977 and it's now our sec-
ond-largest source of traffic—next to coal.

The piggyback concept has come ol age.
Better yet, it has generated a wealth of inno-
vations and improvements. Containerized
cargo deslined for foreign countries now
moves across America by rail. New dasigns
in flatcars are saving fuel and increasing
loads. Truck trallers that actually ride aither
roads or rails with two saparate sets of
wheeals are being testad.

This is good naws for the rallroads, but it's
better news for the consumer and the na-
tion. Many piggyback trains move theair
cargo with about half the fuel that would be
required by trucks 1o mova the same goods.

Usually there's a cost saving in piggy-
back shipments, too, with the advantage of
fast, long-distance travel and expedited
doorto-door delivery service.

Because these truckloads travel on the
railroads, not the highways, the motoring
public enjoys a grealer degree ol safety and
less congeastion, while damage to the high-

B0 [T ST - = way systam is reduced.
marvris. handmads ’ i _ Mot all trucks can move by train, but thou-
C Tin Caire, Eevipt sands more are doing so every year. And the

g ones that do aren'l leaving potholes in your
favorite road.
: — Association of American Railroads,
Actual booksize is 107, x 147, | - | g - _ American Railroads Building,
: 1 A : Washington, D.C. 20036

Surprise:
We've been working

reaturliigea

256 pages—lively, you-are-there text
306 brilliant color illustrations,
Eight chapters by outstanding

| ;.__'_'-. |"'|.I."|i."".-'!_i'_"--|."_'- Ay L*i'LI['I‘lr.' t]'ll.' ¥y ]11']:
familv will treasure. Only $29.95.

on the railruad.

(Ordering instructions inside. )



Your new
ME will accepl &
full ling of quality
Super-Multi-Coated
Fenlax lenses, exotic
lisheye 10 super-igla-
photo. Which sets you res
10 exprore e iny world of-a
butterfty or the expanse of an
gntire skylina
Accessory. ME Auto-windar
opens even more possibilities, with
action or sequence photographs al
neany two axciling frames per sec-
ond. Ye! your ME remains the small-
= a&s5i, lghtes!, full-featured automatic 35
miliimatar SLA on today's market
It you're frustrated by snapshotls,
youre ready for photographs, See your
antax dealer now ... and el ME s&l you
free

I you've quit
taKing. snapsnols
Dacauss he resulls
nave Dsen disap
pointing, don't blama
yoursell. You've simply
oulgrown your simple cam-
gra. Its time to s8 yoursal
res. with the ME from Pentax

Discover & brand new world
of gualkty 35 milimetar photogra
phy. Panlax ME makes || as easy as
1-2-3

YWith the Peniex ME, there’s no
naad o Eearn the complicated theory or
|argon associated with 35 millimetar
All you have o mmember s sel, focus
and shool. Suddenly you're free 1o cap-
ure all the coljor, beauty and excilgment
that was previousty available o serious
photographers only

-f.

oy
llgm .+ » from the innovators.

FAPE NI E K
INALC ] = __

FOR COLOM BROCHUTS  WHITE Perfer ME B0 Sox 2585 Litistor, COBOTAT




insurance agents for the Stalls.

I'm a neatnik, says schoolteacher Gary Stall ot
Zanesville,Ohio.”| want everythingin its place. Right there
when | need it. IFit's insurance, | just call Mike. Whether jt's
car, lite, home or health insurance

"He's made us feel like he's our own tull-time
agent, says Sharon Stall. "He makes it teel like it's
never an imposition to call him.

It you need help with any kind
@] _-:_’Il_l'!'i'l.-' INSUrare, call your nearby
State Farm agent. You'll be talking to
four of the best agents around.

Like a good neighbor, State Farm is there.



Northwest...fastest
tothe Orient.

% * *

TOKYO SEATTLE CHICAGO

With the only nonstops
from Chicago and Seattle/ Tacoma.

orthwest combines the fastest way 1o armrasts and wider aisles. We won | put
the Orient with 747s that are still roomy the squeeze on YyoL.
and comfortable. Most other airhnes are Save 40% or more 10 Hong Kong,
saueezing an extra seat in every row in Manila or Taipei with our Pacific Budget
caach on 747s. But not Northwast. We Fare. Call for details. Northwest also
still give you nine-across seating in serves Osaka, Seoul and Okinawa.
Economy, That means wider seals, wider For reservations, call a travel agent

or Northwest.

Fastest rom these gities via Flight 3 [

i e i T i FLIGHT 3: Daily 747 service from Chicago

I. QU Lo Llu'ln n_-_.,:-._;._'.-t-. NY L FAVE CHICAGD ARFIVE TOR YO {Nest gay
Ancimnat  adisor 51, Louis

Cleveland  Miami/F1. Ldale Tampa /St Pt 11:50a8Mm =T Su NONSTOP 2:40pm
B o gy | $hiB0amws via Anchorage 4:30pm
I-'-II-“'I-“T'I |r-".|' INEsEs | |||.:'-._ a3 |—!.'|l-| T FL'GHT ? I]H"If Td‘? SE'IIII":E irﬂm SEHHIE!TE'EU“‘E
Minneapobs Seaftie lBCnama LEAVE SEATTLE TALCTINGA ARRIVE TORYL (MNaxt day]
Portland Spokane Plus many more

51. Paul | 1:40pm NONSTOP 3:35pm

ANY NORTHWEST ORIENT

The wide-cabin airline
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What every other
microwave oven is missing.

All microwave ovens are capable of gooking 'hen, most important ot all, our microwave

fnlale b :..'-'.;'-lr F!'.II 21 Il."'rlr Fipool NE WaMmSD I | | 15 L] g m i 1ne GErsE |

i B W ] JE = ] - - 5 Ay !
give you more has our name Whirlpool. And ail of the beau-
That's why we designed the Mark Series [l things that go with 1t
Microwave Oven with our touch coplrols S0 Bagutitul things like the Cool-Ling® service
simple operation. The rght touches of v e HlIrea Tee g sefyiea 31 W e
finger tell It when you want dinner. And 1t will vith any problams juastions about cooking
compute the start ime and begin cooking W |
ul your even be:ng 1he&ra I f 1T i J A
yvE aisd @00 an gl ic Meal Sans ANC g Sy ] i e [
e ratr ghia fhat o . ! : ; . = E4 T F a0 s tha
ST 0 RULO| HEQ ¥igal-% '
W . Il 1 SIS0 1l r | J |
- H W o | & : ' d ppproved oy i |
Baii : | Gardens 1 - 135, yes. And wa think ths
3als 1 Jood hiey : J 1 @ :

=
Whirlpool
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0 DODGE.

Consider the look. Slightly bolder. With a
wider hood for improved serviceability.
Opuonal stacked rectangular head lamps and
chrome grille {standard on all Roval exterior
trims). Integrated corner parking lights, New
front bumper, too, with optional bumper
guards. And fifteen colors to choose from—
ten of them new this year.

NEW NUTS AND BOLTS.

What's under the sheet metal is impressive,
t00. Things like a new diagnostic plug that
makes It easier to check out the voltage
regulator, alternator, ignition system, and
more. There's even a newly designed front

suspension that further
reduces noise and better isolates road shocks
for a smoother ride.

AN OLDIE BUT GOODIE.

Last year, we introduced the Travel Seating
Package available on Royal Sportsman wagons.
It not only provides comfortable seating, but

a4 nice place to lounge, eat, or sleep.

AMERICATS FASTEST GROWING
TRUCH COMPANY.

Dodge is Number One (based on the
industry's accepted practice of defining
van sales) and offers more models than
Chevy. Also greater van maneuverability
model for model, than Ford or Chevy, And
makes a variety, ranging from our 109-
inch-wheelbase B100 1o our Maxis, the
roomuest vans and wagons in the
business. They've had a big part

mn making Dodge America's

fastest growing truck company.

157% inrrnass freen 96T e |97




When you lead all o1l companies

in patents, i’ou have tobe
discovering a lot more than oil.

Phillips developed the ol
furmace process for making
carbon black. The unigue
substance that allows auto-
mobile tires to resist abra-
sivewedr and mereases tread
life by thousands of rmiles.

A umigue anti-icing jet fuel additive developed by
Phallips Petroleum mn the mod 1950°s for the 1S,
Air Force 1 now sold comumercally, allowmg
nu:lm 's business jets to fly at altitudes where
temperatures often drop to -70° Fahrenhet.

A special surpcal mesh, putle rided by i']l!-J.I]_l 15 used by surgeons to
help close large-sized mosions following abdonmunal surgery. This re-
markable matenal mterlaces with the patents’ own body tissue,
aving it added strength as it heals, As a result, pabents are less hkely
to face a retum to surgery because of the Gilure of an masion to
close properiv.

Impact absorbimg guard rale already
in place across 25 states use 3
hafented shatter-proof plastc, devel:
aped by Phillips Petroleum, to help
save lives and reduce crash damage
on our lughways.

A uruque water-based asphalt
developed and marketed by
Phadlips virtuallv elmunates the
polluting smoke and fumes
created by conventional asphalt
paving methods, and saves
energy by usimg 30% le -'~~. pe-
trule |JI1| L) SUNECE d .IIL_ IWay,

Leading the way I nmnovative
deas. That's performance, ¢ pirs
From Philhps Petroleam. m

The Performance Company
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Cowart (seated) and Brenda Brown,| ===~ [0 8 70
Sm- s _ ' -__I 8 A

Cathy switched to reservationsa - o
year ago, after 10 yearsincustomer =~ <
relations. Brenda has been there 9 years. Tk

Cathy and her Deltamatic computer can g
handle just about any question on flights, fares, e
baggage, meals, routes, pets and jets. But if she gets
stumped, Brenda jumps in.

Brenda figures your Delta trip begins when you phone. And Cathy
wants to get you off to a flying start. You see,when it comes to people,
Cathy and Brenda couldn’t care more.

And that goes for all 31,000 Delta professionals.
Delta is ready when you are.’




Talk space. Talk features. Talk whatever pleases vou.

But when it comes to ride, feeling is believing.
[est-drive the 1979 Oldsmobile Custom Cruiser.

‘i. 5

r

When you buy a station If the ride seems partic the world to offer the choice

wagon, you expect plenty of  ularly quiet, it might be of 53.7-litre gasoline or diesel

room for your family and because of the special sound V85, lest-drive a Custom

vour carga, And yvou get i nsulation in the doors and  Crniser at vour Qlds dealer’s
the Dlds Custom Cruiser carpgo ared, and the thick so0n, and discover tha!

ig a hard-working wapgon carpet on the tloor. And great Olds feeling, wagon

But take a test drive and vou'll see luxury touches style. [

vou ll know vou're getiing vou d expect to find in a

more than just anaother full-size Oldsmobile. [You

Wl O can even choose rich yvelour
You'll pet a ride so smooth  upholstery at no extra cost

vou just might think you'r b you wish, )

riding in-a big, comfortable Custom Cruiser is also

sedan the only full-size wagon in Have one bailt for yvou, |
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