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well to Robert E. Dovle—the most recent

past President of the Society. It would be un-
fair to-say that Bob will be missed on a day-to-
dav basis, because he had been out of the office
for some time, fighting a cancer that would give
no quarter. What can be said—and really
should be carved in stone—is that this modest
man wasa betterleader than he ever suspected.

The “Chief™ came to the Geographic as a
Washington-barn Irsh boy of 19 with no uni-
versity degree. If Horatio Alper had not written
his books, Bob Doyle could have heen the mold
far the American success story. He worked his
way up from the bottom, with no special privi-
leges bevond his own talent, to become Presi-
dent and Vice Chairman of the Board of
Trustees. Working mostly in the business de-
partment, he became the leader of an editorial
organization without ever having been a part
of the editorial staff

Nearly 50 vears with the same organization
should have given him a thick skin. Just the
opposite. His gentle nature——congenitally un-
able to fire anybody—sparked a loyalty and
continuity among his staff that iz legendary
When a party was given in October 1982 forall
employees—-active ar retired—who had more
than 15 vears of service, more than 300 showed
up, During Bob's half century with the Society,
12 people retired with 50 or more years, 47 with
mare than 40,

Owen Anderson, Executive Vice President,
touched acommon chord in hiseulogy: “Ispeak
is a mun who knew him as friend and mentor
for 38 yvears—a long time for never 4 harsh or
unkind word to pass between two people. We
admired his great executive talent—a search-
g mind, the quick recogmition of the worth of
a new idea, the fair and incisive resolution of
problems, the wonderful and ratching enthusi-
asm. We admired him even more because we
knew he had two boltom lines, the one on a
piece of paper and the one in the human heart. ™

His legacy to vou as members is a highly effi-
cient, computerized membership fulfillment
operation that delivers vour magarzine, books,
and other products with a speed and friendly
competence that 15 unparalleled.

Though he was not an editor by title, his in-
tegrity and sense of fairness shaped the edito-
rial policy and the quality of the magazine as
surely as if he had been.
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By Rail Across India HI6

From Pakistan’s Khyber Pass to Bangladesh,
author Poul Theroux and photographer
Steve MeCurrv travel o monumental rail sys-
tem, where every day ten million passengers
ride six thousand troinson . . .

India’s Railway Lifeline 744
Raotlrogd historian Michael . Satow tells

the colorful story of Britmin's legacy to her
Jormer colony,

Hagi: Where Japan's
Revolution Began 751
A remate castle town, home of @ remarkable
teacher-warrior and hiz disciples, lounched
the I18th-century revolution thaot modermized
Tapan. By N. Taylor Geregg, with photographs
by Sam Abell, paintings by Kinuko Y. Crafr,
and a spacial map supplement.

The Ant and Her World T74

Each member of this all-female society knows
her job and does it. Caryl P. Haskins intro-
duces the srrikinegly different . ..

Wavs of the Ant 779

Some are hunters and gotherars, weavers,
cultivatars, and stock breeders. Others are
kidnappers, glaveholders, or con artists. Bert
Hdalldobler describes the most successful of

the social tnseces. Paintings by John D, Daw-
sor, llustrations text by Alice J. Hall

Eskimo Hunters of the
Bering Sea 814

Chutboard motors, videotape players, and the
prospect of nearby ofl drilling have not shak-
en Eshimo dedication to ancestral traditions,
it Brad Reynolds and photographer Don
Doll discover in Aloska's Toksook Bay.

COVYER: Belching smoke and steam, an en-
gine rolls past India's Taj Mahal at Agro.
Phatograph by Steve MeCurry

THE MATIONAL GEOORAFAIC MAGATINE
0 THE |0iVENAL OF
THE MATIDHAL GENDCREAPHIT SSCIETY
PO LETY (&R

04935




By Rail
ficross the Indian
Subeontinent

By PAUL THEROUX
Photographs by STEVE McCURRY

REAKFAST between Peshawar and Lahore is a dizzy
adventure for bearers who pass trays between

the dining car and first class, where locked inside

doors assure security. Inherited from Britain in
1947 and unequaled for presenting a pageant of humanity,
an epic rail system takes the author from the Khyber

Pass to Bangladesh, He rekindles some memories
warts and all—that helped inspire his best-selling work
The Great Railway Bazaar,
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FROM PESHAWAR

NIMA How does this vast overpopulated subcontinent manage
to run, and even to prosper? For 130 years the chief reason has
been the railway. Dusty and monumental, its trains often seem
as ancient as India itself. In Pakistan they look like part of
the landscape. Anold reliable network of track brings hope to

beleaguered Bangladesh.

Much of Indian life s lived within sight of the tracks or the stu-
tion, and often nest to the tracks, or inside the station. The rnlway
was one of the greatest imperial achievements of the British ra),
and now, & larger system than ever in a subcontinent divided into
sovereign nations, it still has the powerful atmosphere of empire

ahout it
‘ | had happy memories of the trains of India, and after a ten-vear
M HYBER PAES abence | wanted to return and to trace a line from the Khyber
E‘F"."' | Pas<s in Pakistun, and through India, to Chittagong in
e o “li].mﬂh.:d Bangladesh, taking as many 1'.1'..'_:L1'_1%'|5 as possible,
_ | . From the corner seat ina railway car I could see an
R ' mdi | . PAKISTAN enormous amount of this land: moving east fromthe

stony cliffs of the North-West Frontier in Pnkistan,
crossing Pumjab and the valleys of the Indus, then
cuttinginto India on an express, traveling
o ik 8 up and down, linking the hill stations
of Simla and Darjeeling with the long
straight journevsof the plains—uvia Delhi,
the Taj Mahal, and the holv city of Varanasi
on the Ganges, After Calcutta lcould
nip into Bangladesh to the end of the
line imap, page 747).

The statistics associated with Indian
?u.'.':u:ﬂ:'.'i.::"!_:':}i.ﬁ'..'::” Railways are elephantine(ten million passengers
adav, 11,000 locomatives, 1.6 million workers), but
the memorable detailsare simple enoughe: It is self-sufficient in roll-
ing stock—India manufactures all her own coaches and engines—
and it makes an operating profit of 12 percent revenue over
expenditure. In many respects, India iz one of the world's great-
est railway nations—in total number of trains, stations, and long-
distance travelers; and also in a negative sense, with the most
cockroaches, the greatest aumber of rats living under ratlway plat-
forms, the most forms to fill out, and someé of the dirtiest sleeping
cars. In India the railway is not merely & way of going to and from
waork, but rather a selution to the complex demands of the family's
life. Birth, death, marriage, illness, and religious festivals all re-

guire witnesses and rituals that imply a journey home.
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I started in Pakistan, from Jamrud, a deserted station & short
distance from Jamrud Fort, which, having been built in 1836, is
just ninety yvears older than the Khyber Railway. It was an carly
morning in July, and very hot—the monsoon was weelks overdue,

Once 4 week the Khyvher train descends the 3,500 feet from the
highest point of the Khyber Pass, carrying the refugees and travel-
ers who can atford the seven-rupee (35-cent) fare. The train is re-
quired to climb such steep inclines that it is powersd by two steam
engines—one ai the front and one at the rear of the five coaches—
both belching smoke and whistling as they make the journey toand
from Landi Kotal,

“Olnee there was no trouble here,” a man told me as we clattered
across the plam, "There was no water, no trees. Unly small vil-
lages, Then a dam was built and water came 1o the valley in a
stream, and since then there has been constant fighting. "

Tempers were very bad. Months of drought had scorched the
face of the land and made it so hot that people had moved out of
their houses and set up their string beds under trees. Men sat on the
banks of the trickling stream beside the railway tracks and chatted
keeping their feet in the water.

There were more than 35,000 people in the Kacha Garhi refugee
camp, and nearly as many in the one at Nasir Bagh not far away.
Driven from their homes in Afghanistan by the war, they lay in
hammocks, they cooked under trees, they wailed for the weekly
shipment of food; they watched the train go by. Across ten miles of
gravel are the high grav-brown mountains that mark the border of
Afghanistan, and the black smoking train makes its way across the
dead land.

This was always a tribal area, the people were always dressed
like this, and always armed, the troin was always pulled by smok-
ing, screeching steam engines, and the nighttime noises were al-
ways human voices and the clopping hooves of the tonga ponies,
and when—hours late—the train pullsinto Peshawar Cantonment
station, it is pitch dark and 110°F, Most people make straight for
the bazaar

“This is the issa Khawani Baraar," said Ziarat Gul, a power-
fully built and kindly soul who was known in Peshawar as “Guj-
jar—DBufialo Man " He was pointing al a labyrinth of alleys too
narrow for anything larger than pony carts.

“T his means the Storvtellers’ Bazaar. In the old times all the ba-
Jitas [caravans] came from Persia and Russia and Afghanistan,
here to Peshawar, They told stories of their journevs.”™

Peshawar 1s once again a great destination. Now the travelers
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Famed gorge reverberates
willl the music of stedm as a
truin, part of Pakizstan's

rail legacy from Britain,
nears a tunnet in the

Khyber Pass {(facing page)
A second engine, out of

sight at rear, helps power the
troin wp grodes,

Near the Afghanistan
border ¢ Pathan tribesmon
(left) hefts a wrench used to
tighten track bolts, While
many Pathans work for the
ratiway, too muany of their
Afphitn lkin fre passenpers
fleging combat between
soviet troops and Afghan
fighters. Some three million
refugees have sought shelter
i Pakistan. Some of the
homeless get no farther
than the trocks, where
refuges comps sprowl ina

are Alghan refugees, and thestories in the bazaar concern the hero- bleak landecape,

ism of Pathans ambushing Soviet convovs. There are said to be
more than three million refugees; and many of them bring goods

and food to sell at the bazaar—carpeis and jewelry, embroidery.

leatherwork, cartridge belts, pistol holders, rifle shings, almonds,

dates, prunes, and fresh fruit. ‘The bazaar has never been busier

or more full of hawkers. Evervwhere are the beaky, craggy faces

of the travelers, turbaned men and shrouded women, rifles and

pistols, and the tea drinkers huddled around samovars—story-

tellers again

OCCUPIED an air-conditioned compartment on the Khvber

Mazi, and in its grumbling way the machinery actually worked

I was soan traveling under a bright moon through Nowshera

and across the Indus River at Attock. We passed through Ra
walpindi and Jhelum, too, but by then I was asleep.

Just before Wazirabad at dawn there was a knock on the door of
my compartment. “You wanting breakfast

[ could have been wrong, of course, bul it seemed to be the same
brisk man who had asked the same question ten vears ago: He had
the same bad eve, the same dirty turban, the same lined face. And
the breakfast was the same as well—eges, tea, bread on heavy
'--T i I"II_'I_I: C PO I{ll_' [N

scattered showers of the monsoon had begun to appear. They
darkened Lahore, once the princely city of Akbar and Shah Jahan,
now the capital of Pun)ab. 1t was cooler here, and the rice fields
had water in them; planting had begun; the grass was green. The
soll wus mostly clay, and so brickworks had sprung up, each one
with a steeple-like chimney. Little girls, fullv clothed, some look-
INg &= YOUNE A% 5ix or seven, were digging mud and clay out of pits
for bricks and carrving it in baskets on their heads. Meanwhile,

By Rail Across the Indian Subcontinen! Ty
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“People’s Express™ means
[ots of peaple crammed into
little space (facing page).
They are expressly advised to
be patient because service
often runs howrs {ate. Such
Janata trains affer only no-
frills second class,

That India’s strength lies
in her poor (s reflected by her
ratiroad. Even in 1904
neariy 200 million rode
[owest class on a system
harely half a century old,
Toeday second-class railway
eamings oulstrip others
nearly tenfold, although the
humblest fare averages abogt
three-fourths of @ cent @
mile, among Asia’s lowest.

i1

waiting at the platform. 1 boarded, and snoozed, and woke to see
mists Iving across the hills and heavy green foliage in the glades
beside the line.

Two hours later at 5,000 feet we came to the little station at
Barog, where every day the railcar waits while the passengers have
breakfast; and then it sets off agam into the low tumbling cloud.
Cccasionally the cloud and mist were broken by a shaft of light,
and parted to reveal a valléy floor thousands of {eet below

The apinion of the Indian in the hill station is that the plains are
disorderly and crime ridden: As soon as people chimb above three
or four thousand feet, they tend to behave themselves. The train
guard at Simle station was full of complaints about lowland van-
dalism and tardiness and “mischief—especially political mischief™
on the railways.

“You're very frank, sir,"” [ said

“1t15 because | have resigned,” he replied

The residents of Simia, where once the high officials of the raj
and their ladies went to escape the hot season, are often visited by
relutives. " They alwayssay, 'I'm coming for twoor three days,” but
after three weeks they're still here. And there is something about
this air that excites them and makes them difficult.”

The man speaking was an army colonel, He had a remedy for
unwelcome guests. He made lists of sights that were not to be
missed in Simla. Each one was a day's walk from his house, and it
was usually at the top of a steep hill. After a few days of this sight-
seeing, the starch was out of his guests, and they were fairly glad
when it was time to go.

The most knowledgeable railway buff I met in Simla was a man
who, over a period of vears, had traveled all over India on trains,
visiting racetracks, He seldom staved overnight. He would hurey
to Lucknow on & night train, gamble all day at the track, and then
catch the sleeper to Caleutta and do the same thing. Tsaid it seemed
a difficult thing to do, all that rallroading. No, he said, the difficult
thing was putting on & sad face and hailing a tonga and then riding
third class so that no potential thief would guess that he had 5,000
rupees of winnings in his pocket,

GLIDED DOWN (rom Simla in the cozy little blue train to
Kalkaand thenin thelate evening boarded the sieeper for Delhi.

It was air-conditioned, and the bed was made—starched sheets

and a soft pillow. There was no better way to Delhi. The next
morning [ looked out the window and saw the outskirts of the city,
simmering under the gray lid of the sky.

At Old Delhi station it seemed to me that the unluckiest rallway-
man inthisseasonof heat was a ficeman on a steam locomotive. As
I rambled around the station yard, however, | discovered an even
more exhausting job: boilermaker. The boilermakeris essentiallya
welder, but because he must deal with all aspects of the boiler, heis
often requiried to use his welding torch inside the botler or the
firebox.

Today it was 103°F at the Old Delhi loco shed, but Suresh
Baboo, a bollermaker, crawled out of a lacomotive’s firehox to
tell me that he was not deterred by a little thing like heat.

He was a railwayman grade two and earned a thousand rupees a

National Geographic, June 1954
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maonth (5100, of which four bundred was his “dearness allowance”
(“Because in Delhi, fogd and living are very dear™), Was this
c¢nough to live on? Not in Delhi. *We are asking for an increase in
the dearness,” said Suresh Baboo.

Near New Delhi 1 found the best organized railway station in In-
dia. This was Hazrat Nizamuddin station, just south of the city
and a short walk fromi Humayun's Tomb.

There were flowers and shrubs in pots on the platform, and ev-
ery day on the orders of the stationmaster, Gz, L. Surl, ant powder
was sprinkled along the walls. Mr. Suri proadly took me on a tour
of the station. He hadn't been recommended to me by the Railway
Board—I had simply stopped on one of the 180 trains that pass
thraugh each day and noticed how unusual it looked. How was it
possible to keep a station so clean in the hot 2eason?

Mr. Suri said, “T do my duty—1I gel satisfaction from it. Some-
times I work 16 hours aday. 1 do not accepl excuases,” He nodded
und added softly, *And [ am very tough. ™

HE Madras-Janata Express passes through Hazrat Nizamud-
din station without stopping, which 1s odd, berause " jannts”
means “people” and the “People’s Express” stops everywhere.
It is probably the slowest express in the world, Tt would be sev-
eral days before this long rumbling steam train arrived in Madras.

It was cheap, but it was not really meant for long-distance passen-

gers; it went 1,400 miles, stopping at virtually every station—just

like a country bus—and most people anly went a few miles.

In India it is éasy to tell the long-distance travelers. They are
heéavily laden and alwavs carry a big steel trunk. At raillway sta-
tions in India one sees the family grouped around the trunk—they
sit on it, sleep beside it, use it for a table, and when their train
draws in, they hirea skinny man to wrestle 11 on board.

“Nyv mother was typical,” a man told me on this train. “She car-
ricd all her jewelry and all her saris—30 o140 of them. She brought
glasses to drink out of, cooking itensils, plates, and the trays we
call thali. She wook the essential household, All Indians do this.
The trouble was that my mother used to take all these things even if
<he wns anly going nway for a day or so,”

. _ It seemed that the trunk was an Indian's best defense against be-

S hicw Delhi ing robbed, contaminated, or stranded: At 2any moment, using the

X | trunk, an Indian could set up house.

PLANY AN “¥ou're not going far,” I was reminded.

! No, onlv to Agra—six hours on this slow beast; but six hours was
nothing onan Indian train, where some people might say,
“Whendo larrive? Let me see. Today is Thursday and to-

morrow'is, . .0

I wassitting across from

Bansilal Bajaj, one of

the great number of

Indians who work
abroad. Mr. Bajaj
was on home leave

from Abu

: | Dhabi. Every

RANGLADELY - oy two vears he got




two months' leave, and he spent a month of that on Indian trains,
going up and down the country, *In Abu Dhabti all we dois work,”
sard Mr. Bajay. "1 am in the catering and cleaning business, but
I am no more than a machine, When [ come back to India, I am
human again.”

[t was a lovely evening, very clear, just after a heavy rainstorm
of the monsoon ."'-.:ll".'n there was not a cloud i the ='rrZ_'r. and 1n the

west it was the color of atropical sea—greeny blue, reflected in per-
fectly still pools and paddy Helds. 1 bere was & sweelness in the air

wople—iust color and empty space

|.1].‘=.| FOE A I-IIIIZIZII:'I {if I':';'_I:-- TS

and darting birds

Bearing any burden, corps

of vendors fununt e
stations, In New (el a
parter balances the lugpnpe
o firat-class travelers o
Agra (left). Licensed by
Indion Rallways and
identifiad by red jackets and
brass togs, porters usually
seld Thetr services for the
gguinvnient of 0 cenks a

I'."l.'.'!-:. For regders a D '-:ul'-"'l. (e
(above) howkhs o pile of
current titles. Vendors offer
food and rinket= of every
kind, tnctuding the great
Induan stoatus symbaol,

sunglasses




A deep breath helps one
survive i New Delthi, as
Recorid-clinss POSSETEET

cram themselvies ared ther
belongings onto the Assam
viail (right)
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Just after dark the hghts in thetrain falled, and we traveled clat

tering Lorough pitch-blackness, with the steam engine puifing and
wheezing and the whistle blowing off-key. Sparks from the smoke-
stack sailed past the window like firetlies

It was almost nine by the ime we arrived in Agra. The town 15
l"‘...".il'l"_'_ [I'Il: '1'1'-_':.'. [":-r-' 15 ‘-".I:l'-.l|lr.|.I.! 'Ill.l-.i:l.lr.- 1':: A= |]|_;|';[[| gl
nearby Sikandra has character, and the Moti Masjid (the Pear]
Mosgu but the 1aj) Mahal s something else, Just
looking at it, vou are certain that vou will never forget 1t. It is nof
merely a visull experience, but an emotional one—its pure sym-
mietry imparts such strong feeling; and it is a spiritual experience,
too, for the '1.-.1 ".1.-.I|.._ 15 alone among buildings 1 have seen. It is
notl mérely lovely; 1t looks as if if has g soul

has persondliity

~ THE (manga-Yomuna Express to Varanasi, it was a lone
night. There was no bedding, no food, no water: hot cinders
Llew in the window,; even first class was filthy. Dawn broke at
hanpur, and two hours g
and bright, a noontime heat, though it was hardly hali
in the morning
All the paddy fields wére brim full. The s
strong in Hardwar ang d Hooded Delhit, but here béside the ling
of the Granpa-Famung Exdress puaranteed & preat rice
I'Ifl|_- ATl I'.| | T1vVeEn ri'll_ AN S .-.'|-:, Aserene II |'|--. I,|_|I': -._-'| |---r-'. IJ':-l.'
palms very still, the buffaloes obedient, the Indians up to their
shins in water. An emblematic mother carrving her infant weeded
vegetables in the middle of ;
hlack umbrella
For miles, [o [or davs on the

i ' S s
else it thizs time of vear: men

ater at Lucknow it was very sunmny
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ains were dangeronsly
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Varanas:, taking the “Faizabad Loop,” via Avodhya, where mon
atform sat on the inkblots of shade. At shahgani. rice
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ARANASE STATION has the contours of a Hindu temple,
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wnd Hke a temple it is filied with holy men and pilgnims. It 1s

ing cow-ciatchers,” the station superintendent told me—Dbut he did
ot mean the traditional ones, on the engines; he meant fences b

ENt The COWs 1Irom enternng the station
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Varanasi, for Hindus, is 2 most holy place to die, or failing that,
to be cremated beside the niver. Also, Buddha preached his first
sermon nearby; the Jains, too, have their own reasons for revering
Vauranasi. It is the gogl of many pilgrimages. Here the begears are
testing the piety of the pilgrims; and those small narrow bundles
that are bemg carmed through the streets are in fact homan
corpses, headed for the cremation fires on the ghats

Because nothing that is holy in India can be regarded as dirty,
halv Varanast with its thousand temples 1s one of the filthiest of In-
disn cities and positively stinking with sanctity. 1 met an Indian
medical student who had just armved in Varanasi. He was on his
way to the Ganges to take his ritual bath. He said he was definitely
planning to bathe in the Ganges, among dead goats and monkevs
and the occasional col IEE of a bégear who died at the station and
was taken to the river and thrown in

“0Oh, ves,” the medical student said. *1 will immerse myself,

"W hat about the health aspects”

He said, “It 15 a question of mind over matter.”

That was not the only contradiction | saw in Varanasi. Nailed to
a wall that wis smeared with betel juice was Lhe sign SPITTING IN
FUBLIC IS5 INJURTOUS TO HEALTH.

By Rail Across the Indian Subcontinent
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Timeless scene in a time of
change, Men and women
wash their clothes by the
Yomuna Rrver a8 a train
thunders toward Agra on a
double-decked bridge
carmying a rogdway below

For railroad buffs Tndio
refmins 4 lond of bliss
beciuse steam engines stell
aeeount for nearly two-thirds
of its fleet. But now they
wir the short hauls, wihiile
digsel urrd electric
IDcumotives carry more than
30 percent of both freight
and passenger traffic
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early morning—ithe river is fille | with the pi

Fromadistance 1n the eprly morning Varanasi {ooks wonderiul,

1
and the most glormows sight o7 1t 1

from the EXPress Lo Howrah &s it

crosses the Dufferin Bridee that spans the Ganges just east of the

CILY From the high vantage [PORDE
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light aof the rsing sun, and the

{ the bridge, the whole frivpr
_'|.|l 1 in the
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citv'e splendor 1S
ause the distance hides its decay

WS, WASHNINE, SWIm

Ming, and generaly goin

nne abvout their pravers

[he Howrah express, one of India’s best trains, leaves Varanasi
it 5:30 in the morning, justasthe passengers from Delhiare yawn

ngand peering out the windows and getiting their first glimpses of
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the holy city, And the peoplde waiting on the platform gt Varanas
are watching the train with admiration, because this train repre-
sents luxury—it has three chair cars, and sleeping cars, and a pan-

try car, where food is cooked and dished up in trays that are
distributed around the train by waiters, | he Howrah express is ef-
ficiently air-conditioned; it is famous for being fast, and it is practi-
cally alwavs on time

From here-—the outskirts of Varanasi all the way to Calcutta

| e AN s water

ogred and fertile, an endless rnce feld. At noon
the train stops at Gava, tear where Buddha recelved enhighten
ment. (rava also marks the beginning of a very strange landscape.
sudden hills are thrust out of the flatness ke massive dinosaurs
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Howrah station s very large, but like Calcotta it is in a state of
a combination of grandeur and
Calcutia is
one of the cities of the world that 1 associate with bad dreams of Lhe

decay, Enormous and noisy.

desalation. the wonder s that it still works at all

tutire. 1 hisi1s how New York City could look, I think, after some
terrible disaster

Themonsoon that beautifies and enniches the countrvside made
Caleutta ugly and almost uninhabitable. Rain in India gives al
puldings, especially modern ones, a look of sentlity. 1he streets
were flooded, there were stalled cars everywhere, and peaple wad-
el amang the drowned «

“Under prevailing conditions, Calcutia’s future is very dark,’
Professor Chatterjee told me In Calcuttn one afternoon. Professor
Chatterjee i< an astrologer. He then told me (after o brief examina
ton af my palm) that | would hive to the age of 78, have another
child {(a daughter), and be given problems by people of small size

In Calcutts I reflected an my traveling across the subcontinent
by train, my going from station to station. The stations had every-
thing—not anly food and retiring rooms and human company, but
also each station possessed the unique character of its city, its pecu-
liar stinks and perfumes

s,

HAD WANTED to take a train to the state of Assam, o Now-
gong and Silchar, and then west to Sylhet and deeper into Ban
gladesh. But this had become impossible. There was fighting in
Assam, civil sirife between Assamese and Bengalis, and fur-
thermore the Nagas had never been completely pacified. Even
Darjesling 15 regarded as a sensitive border area; foreign overtand
travelers need a special permit to visit Llarjeeling, and when the
permit is shown at the mallway station in New Jalpaiguri, your
passport s stamped, just as it would be if vou were crossing from

ane country into anotber

By Rail Acroxs the Indian Subcontineii

Meals on wheels bring an
offer af peanuts, griin, and
regetables from a vendor

fleft), who sérves them on

thus recycled. At the
city of Avodivyn, pilerims
SIUIre snacks with
pampered monkeyvs (below)
associated with the Hindu
god Hanurmarn

richer fare 18 addressod
oy 4 cook on o luxury train
(facing page), the Great
Indian Rover, whos
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Comjfort costs. Traveling
from Varanasi to Caleutia, o
ImilyY enNMvE A .'---.'.1|-.'rr.'-.j.'.':'
tunch tn thelr aLr-
conditioned 1'|'.'l|-|l'. 5 |':.

slegper; seat backs fold down

i
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for beds, The adult
i 250 mules (402 killometers)
in this semiprivate class
rowghly equals $11; for atr
congitioned chatr car, $6;
second closs (muoail/express)
which makes fewer stops
£2 65 second class

fordinary), §1.95_ Arnd &

top-of-the-line totally private

| M e i ¥ s
FEF-CONMTO R TS EE TR il
four-bertl npartment goe
for £21.20. in Indig aboud
- = | -
the same as takine a plons

ar S0 Years

In India there is nothing remarkable about a train that is slow
particularly one that 1s making a long journey through such remots
states. But in one respect the Komrup Express to New Jalpeigur
was unusual: It had a dining car. For hours after we left, relays of
men—only men—sat in the dining car squashing rice and dhal
lentil sguce) 1o thewr fists and thnging it into their mouths, Mean-
while, the kitchen staff bailed caldrons of lentils and crouched be-

LWECTH ThHE CATS '-_r.|'l"|'a||l'"I|.".;_". |||'|_']iEi,.’_ ]'||||.;-|':a'u.'_-

At dawn evervthing was different aned serene. The landscape
wias dry here, but Lthe trees were green, and not far away were the
dim blue shapes of mountains to the north and northwest, We wen
swcheduled toarriveat 7:15, At 7:30 we stopped at a tiny station near
the village of Dhumdang, which was no more than A few cowsand o
few families and one buftalo.

I'wo hours passed. This is an aspect of train travel that mus
not be overlooked: the unexplained stop in the middle of nowhere;
andd Lhe unexplained delisy—hours dunng which only g dog barks

and someone shuts off a radio, and a child emerges from the ta

I
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know whether vou will leave in two minules or two days, 5o 1L 15
umwise to stray very far from the trpan. The sun moves higher in
the sk L) Lae =] 'hen a
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five hundred
Indinns run beside, trving Lo board. Ve lelt Dhumdan)

Evervone calls the train {from New Jalpaigurn to Darjeeling the
with the sort of
small blue steam engines that other people put into transpori muse
Uwas bravely budlt, and it
that it seems an impertinence to do
invthing Lo it EXcept ride it and let it run ['Ilr.-ﬁ::-__;"'-- wit the hundred
n which it has been

It actuallv looks indestructd

tovirmn. " Itis anarrow-gauee mountzin ratlwim
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Lms; each 15 a real jewel, 4 true onginal
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Cin this ratlway line dogs sleep between the tracks; and children
play on the tracks and roll toys along them, and the tracks are also
put to practical use by men who push huge logs along them—skid-
ding them downhill on the rails,

The four coaches are nearly always full, if not with legitimate
travelersthen with jovriders—the train is part of the life of the long
series of mountainsides en route to Darjeeling. Some people only
ride a hundred vards, others are going miles. The tov train is full of
businessmen, farmers, Buddhist monks, and schoolchildren. Ev-
erv ticket is made out in duplicate, though none of them costs more
than a few cents,

The train passes by the houses, a few familiar inches from the
windows. A hoy reaches out and plucks a flower from the
ermnbankment covered with blue hydrangeas, vellow primroses,
carnations, and roses, and hands it to a woman in i shop.

The valleys and these hillsides are open to the distant plains, and
s0 the traveler on the toy train has a view that seems almost unnat-
ural, it1sso dramatic. At Sonadaitislike standing al the heights of
a ggantic outdoor amphitheater and looking down and seeing the
plains and the rivers, roads and crops printed upon it and fattened
by the veliow heat, There arewisps and whorls of cloud down there
to, But up here it 1s dark green, wet hill country, Nearly everyone
has rosy cheeks.

FTERSONADA we came to Jor Bungalow station and then to
Ghum, the highest railway station on the subcontinent at
7,407 feer. The mist shifts slightly, and farther along, toward
Darjeeling, itis possible on a clear day tosee the long irregular
ridge of Kanchenjunga, massively white in the great folds of snow-
covered rock.

The so-called Batasia Loop 1s the famous descent in which the
train appears to be tving itself into a knot while at the same time
whistling impatiently to clear its own caboose out of the way. After
two complete spirals the train continues on its way, ghding into
Darjeeling, still following the main road and bumping past the
shops and sharing the thoroughfare with the Buddhist monks and
the bullock carts,

Duarjeeling, also a famous hill station, isunlike Simia. Itisnotan
Indian resort but rather a Nepalese town. It is a solemn place, full
of schools and convents and monasteries. It is baret than Simla,
not as populons; it 18 muddier, friendlier, rather un-Indian in as-
pect. Simla has visitors, Darjeeling has residents; Simla is Anglo-
Indian, but Darjeeling is Oriental. It is not posh. Darjeeling is a
hospitable place.

The curse of the town is its traffic—an endless procession of
honking jeeps and trucks. It seemed to me that Darjeeling’s traffic
prablem could be solved with an updated version of the railway,
which was completed & hundred years ago. The train was a great
solution then, dand it still serves the town, for many people com-
mute from places like' Ghum to jobs in Darjeeling—to the shops, (o
the government offices, and even to the stranger occupations in
Drarjeeling such as the carverof val bones and the clerk who stands
under the sign Licensed Vendor for Ganja & Bhang. Ten grams of
gana (marijuanal—3i0 cents,

By Rail Across the Indian Subcontinent
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The train badly needs to be improved, but of course the wonder
of it—like the wonder of much else in India—is that it still oper
ates. Indiais a complex place. The phones seldom work, the mail is
unrelinble, the electricity is subject to sudden stoppages, There are
wmerons natural disasters, and there are 700 million peaple, It
eems almaost inconceivable that this countrv is still viable, and yvet
I|1|_ re are Hmed whicen opne gets ,'_|I':I||.'-r"- of 1ts greatness. Near the

of my ]||u_-u| journéy I decided that India runs primarly
t 15 an old-fashioned solution, but India

s old-fasnione || o ohlems

because of the radiwo

SNIDIA™S relations with HBanrpladesh couil
'.|r||._!.|-r||.._:--n|1Il’lr'?lr:'ﬁ V pro |||I]||||_r||||-. Robert Frost that
pood lences make goodd nedg !.hu: . India has recently an

not b described as

ts national boundary with Bangla-
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I SSCnEe] LrAInS I':.I'.'l' ot crossed I.IJI horder for some bme. |
flew Lo Dhaka (Dacea) and took the [fika Express east and south
toward Chittagong. The Ulka Express, 15 coaches [ong—one was
first class—uwas pulled by a diese] engine. 1 would have gone sed
ond class, but | would not have gotien g seat, and | was not pre

pared to stand for nine hours

"his train was on the world news the dav | boaroed i I1
wias the only link between Dhaka and Chittagong. Every olher

road was under five feet of water, and scores of people has

drowned in the torrential rains. But the monsoon comes every v
to Bansladesh, and it 12 always severe. [ts damage comes so regu
larly it is not remarkable, The feeling on the Ulka Express was

I|..|I H |I|-|Z':li]| -

 was having another unlocky week. It was nol 1m
mediately obvious that the rain was a dizsaster, Today the sun was
shining, and this whole southern part of Bangladesh had been

turned 1nto a spectacular lnke—hundreds of miles of loodwater
And the only things showing ahove all that water were the long

strateht rails of the track

Jorgl strictures
[ i.'.'.|'-|'-' d in stations (right)

(L (1S
i whiguitous Indion
SPECTESR f||||I feare oo s
Last vear d two-weak
cruckdovwn caught 590,00
passengers without Hckets
prosecuted 10,000, jailed
5 000, and recouped milliions
of rupees tn lost FeVerLe
tona brancl ding to
I .J utta, farmers sei
nothing wrong with grabbing
g free ride to take their fiay
a short distance (0 market
(fucing page)
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“So wild and interesting
and exciting and ¢nchanting
that it ought to take a
week,” declared Maork Twain
r 1896 of his etght-hour
[rip on a narrow-gauge froin
from SUigurt to the cool
herghds of Ixirjeeiing, Beyond
Lre riest said o be a boon
for one of the fown's
attractions—plantations of
[ fﬁ.‘.‘.‘IE-LlI:cJI.'.'lr.‘r_
Kanchenjumga, at 28,208
feet (8,598 meters) earth's
third highest peak

.I']ni'_l_':'l.:l'l s (- SanaQtoriLom
for the disease-riddlad "|H=‘

India Company, Darfeeling

wias rearched by rails in [.":."i'l'

It still features innovations

such as the "Hatasia Loop,”

born of a lofty and ticklish
terrain. High above the town,
the traln exectites a steep
spiraling descent-—as Lwiakn
put i, "Like a snake
swallowing itself.”

Al Tongi junction 1 saw another train pull in. There were per-

haps 50 people clinging to the sides of the engine and hanging from
the carriages and sithing and standing on the coac 15 roofs, | hese
seemingly r||-_;'u{'rj.f..-|lf people had the effect of making the train
look small. They completely covered ii, and of course the paying
passengers were jammed inside

[ leaned out the window and saw that, apart from mv coach, my
whole train was exactly the same—people evervwhere, holding on
to the sides, the engine, and crowding the roofs. To the sound of a
voung beggar boy's {lute, the traun rattled south

In this hot, stricken country the only things that moved were the
trains,. But there was no panic. At Akhaura ("Change here for Syi-
het”) a man stood up to his waist 1n a flooded field thoughtfully
washing his cow, and farther on boats had penetrated to villages

the larger boats were beamy, like old Portuguese frigates, and the
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Darjeeling s “toy train,”
loved by children of all ap
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Sole sign of life, with every
road wndern Rangladesh
Railways carries on (left)
Armid such évere inungarion
enfire villopes will take refuge
and camp on the trocks, [n
Dhaka {Dacca), pedicabs roll
through part of the vzl yard
(below). For each train
leaving Dok, three¢ arrive
friom the port of Chittagong
—rafio of the country’s
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HE WORST of the floods were south of Comilla, at the town
of Fenl, With a Kind of gloomy résigngallon some people reso-

v batled out their houses and Oelds,; and others took baths
['he children in the area were swimming and diving and hay
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settlement on the estuary of the Rarnaphuli River—docks, moldy
buildings, prowling seamen, blackened palm trees, storm
damaged roads. The airport had been closed for three days. It too
wias underwater

Even the people in Chittagong admit there is very little to see
there. They say, "(z0 to Rangamati” (known for colorful tribes-
men), “See Karnaphuli Reservoir” (a big lake), or"Go to Cox's Ba-
zar” (a seedy resorl farther down the Bay of Bengal)

| did not make any more plans. For me this was the énd of
the line []

Skinny-dippers’ boon,
ratlroaders’ headoche,
monsoon waters receds
from one of the bridges along
the Chittepong-Dhaka [ine
that now must be cheched for
flood domage—and the
naotion has 3,633 rail
bridges. Consisting
essentially of one large delto
fed by o patr of rivers,
Bangladesh 15 nol an egsy
place in which to run a
ratiroad. But the countryv’s
1,792 miles {2 884
kilometerzs) of track carry
nearly a third of its freipht.
[ts Diggest worry today (8
fow to fill the outbotnd
cars since s principal
export, jute, s now in low
demand worldwide.
Meanwhile, this line has
been scrubbed up and
completely rehabilitated
with a loan from the Asion
Developrment Bank.




38,000 MILES OF TRACK

By MICHAEL G. SATOW

HEN. in 1852, Freder-
ick Sleigh Raberts, af-
terward Field Marshal
Lord Roherts, V.C., ar-
rived al Dum-Dum as a
voungsubaltern, no ratlway vet
existed in India. Posted to a reg-
iment at Peshawar, |, 300 miles
awav on the North-West Fron-
tier, Lieutenant Roberts pro-
cecded up the Ganges to
Banaras (now Varanasl) in o
barge towed by a steamer, then
travelid overland to Meerut by
horse dik (mail coach). For the
fmal 600 miles he wis carred
averiand in g dooly, or Litter, by
eight-man relays divided into
teams of tour beariers; Lo escape
the heat, they traveled st nistht,
led by a torchbearer. In his
memoirs Roberts desoribies the
dooly ride ns the most tedious
portion of the trip.

This trip scross the breadth
of India took nearly three
months. When Roberts depart-
ed the country 46 venrs later, he
noted that the same distance
could be triversed by train in
three davs “with the greatest
ease and comfort. " Few British,
at least, still traveled at the
dreamy pace of the India Rob-
ert= knew as 4 voung mun

Today Indian Railwavs car-
ries nearly four billion passen-
gers vearly {(compared to 300
million in the United States)
and 270 million tons of freight
on & 3B, 000-mile network of

Rallway historian Michael G.
Entuwf who Hved and worked in

Indin for 15 years, 15 comuthor of
Kailwavs of the Ray. He currently
fesides in England

744

On to the Khyber Pass: Expanding India’s railway to
Peshawar in 1881, the first engine is ferried across the

track. Passengers can travel in
air-conditioned comfort (st or
spcond class) or opl hot to have
air conditioning and know the
land, its spunds and smells, and
its people in their unchanging
fscination,

India, when Roberts arrived
there, was governed by the East
India Company, whose [irst
charter to trude in the East In-
dies was granted in the vear
1600 by Queen Elirabeth L
Travel was not merely slow; It
wis often impossible. The mon-
spon turned the roads to mud
and the nivers to flood; dry
weather transformedd roads into
dust bowls and reduced rivers
to a trickle, Pilferage was ent-
demic and delays and damage
o goods commonplace. De-
ployment of troops to areas of

unrest was hampered by terrain
and climate

The first proposals for rail-
wavsin Indis were submitted in
1843, but much argument and
delay ensued before the first
schemes came to fruition some
ten yvears later, Many doubted
the ¢conomic viability of the
development plans; others
questioned Lheir practicality be-
cause of India's difficult terrain,
fickle climate, and uneducated
populace. The long line of com-
munication between Indis and
Britain slowed proceedings
almost to o halt.

Matters dragged on until
1847, when Lord Dalbousie,
who had had experience in rail-
way development in England,
wiis appainted governor gener-
al of India. He soon brought his
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(ndus River on boats bearing timbers with track u!rmﬂ.[_l.' attachied. Bankside ruin
remiins from @ futile effort by Britoin's indefarigable engineers (o0 tunngl under the river.

incisive mind and decisive
character to bear, and in 1849
pgrecments were prepared for
trial lines to run inland from
Bomboy (Great Indian Penin-
sula Kailway), Calcutla {kas]
Indian Railway), and Madras
(Madras Rallway)

The rallway promoters from
Britain had driven a hard bar-
gain: Rights-of-way and other
necessary land were provided
free of charge by the goveérn-
ment of Indin, with a guarantee
of 5 percent nynimom return on
capital invesied. For 1ls part,
the povernment had considér-
able powers to dictate the line
of the rallway and the siting
of evén minor stations, 11 a
shared the profits in excess of §
percent and had a right to pur-
chase the milway from the rail

by (1]

compantes after 25 years, ysual-
Iv leaving the compiny to man-
nge affairs on an agency basis

Lord Dialthousie decreed that
only one rail gauge would be
used in the land, and settled it
at five feet six inches. The Hrst
train left Bombay on April 16,
1853, to be lollowed just over
a veur Ister by the East Indian
Ratlway nnd in 1856 by the Ma-
dras Railway.

ILITARKY leacders encour-
aged concentration on &
line from Calcutta to Delha
and on to Lahore. By 1857
this line was being built but
was incomplete, and il was in
that year that the Indian Muti-
ny (or War of Independence if
VoL Were on the LIIL]jEIEEtE sile)
erupted in Meerut. Astrologeérs

had predicted that the demise
of the rajof the East India Com-
pany would ocour 100 vesrs al-
ter the Battle of Plassey; 99
yvears had passed when the se-
rlllil_','!'r ul' Thl;' .I.I!ll.l]l].[] F-I.’!H]I!]H'I'.'[.,"-
rase up against their oflicers
and briefly seized control of
much of northern India

Whether the completion of
the line would have prevented
the rising, which was murked
by great herolsm and slanghter
on both sides, 5 open to doubt;
al best it might have shortened
the agony and reduced the
bloodshed. As it was, the muy-
tiny added & further obstacle
Lo thoze provided by nature and
delaved the progress aon the
northerm linex by some  six
months. Elséwhere in the coun-
Lrv, work continued apace




= Part of the British Indian Empire
untll independence Ir 1947

——— Railroads bullt after 1947

British-bullt system:
Broad gauge .68 meters (g67)

— Meter gauge vmeterly 3]
Marrow gauge  Lesa than ) meter
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Bangladesh, formerly
East Pakistan, gained its
independence in oM

Cuftack

Bay
of
Bengal

ANDAMAN
FSLANDE

R

EWING A SUBCONTINENT
together, the imperiod raj
created a heroulean svstem. A

daily average of ten million
passengers and 740,000 tons of
freight are pulled fry 1.1,000
locomatives over 38,000 miles
(61,000 kilometers) of track linking
2,072 stations, all matatamed by
1.6 mtllion workers, moking Fndian
Ratlways the nation’s largest
emplinver,

The first triain steamed off in
1853 on one af three lines begun to
connect Calcutta, Bombay, and
Mazlres, But surveyors hod learned
their railroading on much kinder
British topography, whereas here they
confronted o merciless landsoape.
Rivers that ran seasonally from
frickle o tdrrent reguired
immanse bridges with foundations
as deep as [40 feer (43 meters),
Sheer outcrops demanded
formidable grades, saitchbacks,
amf more powerful engines,

Because two-gatiges of track
had competed in England, o single
broad gouge of five feer six inches
was decresd for Indie. Bur in 1870,
to SUWE MOneY, @ one-meter gouge
wits added. Narrow gouges of two
feet and twa feet six iriches
followed, To comporrnd the
confusfon, ewern after India went
metric in 1956, 1t continued to
convert s ong-meter-galige rack
to broad gaugs,
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By 186G some 4,000 miles of
ratiway, all Ove-foot-six-inch
gauge, had been completed at a
cost much a= £30,000
(593,000} a mile. At this poinl
the government, |1‘_.. now the im-
perial raj that had been estal-
lishiéd following the demise of
the East India Company, bégan
o Duy retlway compames wnd
invest  directly in railways
These becnme known as Indian
state Rollways.

ahoert of funds, the govern-
ment sought to reduce hmlding
coste The result, l|.|'||,'r1'rl1-.'-|'l.l by
Lord Lawrenee, then viceroy of
Indin, wns to overturn Dalhou-
sies “one gauge’" dictum nnd

0l A%

adopt the narrower gouge of
three feet six inches

In 1870 Lord dayo became
viceroy dnd, asu first step in Lhe
introduction of theé metnc svs
tem to Indin, changed the gaupe
to one meter (5 feet 3%, inches)
Tho of installing meter
gauge = roughly half that of
broand gauge. Rapid develop-
ment of (wo separple meler-
EaLEe 2ystems followed,
spurred on by the pressing need
for famine-reliel lines in the
arvas north of the Ganges and
narthwest from Madras

The maharajaof Mysore, one
ol many Indian princes who
built private rodlways within

sl

their states, solved the problem
of travel over differing gauges
by having his luxurious saloon
car jacked up, complete with
occupants, while the wheels
and axles were changed

Today, meter-gauge tracks
run the length of India, but it re
main: impractical to transfer
ralling stock from the trecks of
one gauge 1o another. Perhaps
confirming Dalhousie's original
wisdom, many meter-gnuge
linesare now beingconverted Lo
e [Il.'i-l:l 5|ir':L| I:I-]"I I.'-I[l' Ei-l.!li.:l:!

The period 1870 to 1900 was
one of infensive bullding on
hathh  the atil
pauges. This period also saw
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With creature comforts, including Bover under the bed, Europeans friovelod
first clixas in the 18808, A century later India exports (85 own raiiway expertise and
equipment o muny Third World nations. The gh-speed Rajdhant Expresses

now near a milestona by Indign stardarnds
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construction of the fascinating
nirrow-gauge scenic hill rail-
ways from the plains to hill
resorts at Darjeeling, Simla,
Mutheran, and Ootacamund.
The Darjeeling and Matheran
lines were built on o gauge of
two feot, while Simla used the
two-foot-six-inch width. The
Ootncamund line was meter
gouge and employed a cog sy=
tem for the steepest grades.

Small though these railways
were in scale, they represented
major engineering feats. The
Darjeeling Railway climbs 54
miles to an altitude of 7,407 feet
and must cirele upon itself snd
TeVErse up ZEzAgs In  some
places to gain height; the Simla
line prsses through 103 tunmels
in 60 miles (o reach nearty the
same altitude; the Matherun
Railway rises 2,363 feet 1n 12
miles with 281 curves. In addi-
tian, several states and compa-
mies developed networks of
narrow-gauge railwavs (mostly
two feel six inches) to acl as
feeders to the main lings.

I nclim entered the 20th centu-
rv with an extensive and inter-
connected network of railway
lines and an assortment of loco-
motives and rolling stock oper-
ated by dozens of compames. In
1903 the first series of standard
lecomotives was designed to re-
duce the problem of spares and
aperation when locomotives
traveled bevond the end of their
own company's lines on tracks
of the same Zauge:

Thisstandardization was not
always popular with ratlway
engineers, who had a not unrea-
sonihle mistrust of consultants
closeted in a London office, but
it was important in large-scale
military movements over lang
distunces and when equipment
had to be borrowed from other
lines. The British mold was
broken with the introduction of

g large number of locomo-
tives imported from the United
States during World War 1L
Electric and diesel engines
are rapidly displacing steam on
the main lines, although steam
locomotives are still to be found
trundling along the meter- and
narrow-gange hranch lines. In-
din now builds all its own rail-
way equipment and  exports
some to other countries
Electrification was intro-
duced in the 1920s. The heavily
traveled suburban lines serving
Bombay, Madras, and Calcut-
ta were converted along wath
the heavily graded main lines
outof Bombay and up the West-
e¢rn Ghats., Today the main
trunk poutes and certman heavily
trafficked mining lines are be-
ing clectrified at 25,000 volts.

HE LAST foretgn rallway-
men departed Indin some
30 yeurs ago, leaving be-
hind a tradition that has
been maintained with pride and
competence. Some measure of
the pride may be gained from
the establishment, in New Del-
hi, of a fine and comprehensive
Muscum of Indian Railways.

The railways of India were
built by men and women who
totled stubbornly agrinst ap-
palling odds with primitive
equipment and in the most tax-
g climate. Specialist teams,
such as Cornish miners who
were short of work in their
own country, would often he
brought out to undertake such
tasks s rock tunneling, while
Indians with special skills, such
as masons from Rajasthan, fol-
lowed the railway builders
around the land,

In the 19th century, mass ln-
bor was the order of the day,
with construction gangs of as
many as 40,000 souls, some-
pmes in comps of 10,000 and

more. Disease was {requently
epidermic. When cholera struck
acampof 10,000 laborersin Ba-
luchistan in Muy 1885, 1,000
died. Thev were amang 15,000
builders of a line running from
Sibi to Chaman on the Afghan
frontier through the confused,
fissured mountain mass in west-
ern Pakistan,

Landslicdes, mountain  tor-
rents, attacks by tribesmen,
and the complications of build-
ing a roadbed and driving tun-
nels through a rock face 200 feet
above a tumultuous river re-
quired heroic effort=. In the six
vears after its compietion
1887, the line was breached 15
times by landslides and wash-
autsand was finally abandoned
in 1942 after part of g ¢Uff face
collapsed under the rails.

Inthe lowlands a British con-
tractor named Solomon Tred-
well was engaged to build the
challenging fine up the Western
(zhats between Bombav and
Pune. Within two wesks of
landing in' Bombay, he don-

tracted fever and died. His
voung widow took over mnd
completed the coniract.

Technical skills may at first
have come from Britain, but
maty fine Indian engineers
emerged. Much of the work was
grand in concept and inspiring
in execution. The architects’
imagination had free rein; noth-
ing could be more imposing
than the Gothic-Saracenic Vic-
torin Terminus in Bombay, or
mote forbidding than the sta-
tion at Lahore, fortified with
crenellated towers at the cor-
nérs and massive iron doors at
each end to close the openings
against attnck by insurgents or
the hill tribes of the North-West
Frontier. Happily, most of this
work stands to this dav as a
miemorial to the pioneers of In-
din's railways. 0
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The 19th-century vision of a new Japan—one holding fast to revered tradition—turned
that could meet the challenge of the West while this remote town into a national shrine.

Hagi: Where Japan's

By N. TAYLOR GREGG

SATHSLE GlHIRAPHEC 1L CATRASIOMNE ATAFT

Photographs by SAM ABELL
Paintings by KINUKO Y. CRAFT

7 Y NAME IS TORA,” he had written. “Tora means
tiger, and the virtue of the tigeris courage.”
Yoshida Shoin, born a samurai in the Choshu
domain and now bereft of his swords and imprisoned by the
shogun, sits stiffly on the floor of his small cell. In front of
him, guttering candles throw a flicker of light onto seven or
eight faces visible in the shadows. The silence of anticipation
is broken only by the hoot of an owl in the pine-scented forest.

Theyearis 1854, and Yoshida, ateacher, is about to
conduct this class as a prisoner. His crime was an attempt to
leave Japan, an offense that is punishable by death under a
decree of the shoguns that has kept Japan tightly closed for
more than two centuries.

He has dared to ask Commodore Matthew C. Perrvtotake
him to America; Perry has refused. Yoshida follows the course
of honor and turns himself in to the authorities, partlvasa
protest. An audacious act by an audacious man.

Yoshida thinks the ban on foreign travel is shortsighted:
“Itislike a person in adark room holding his breath.”

Perry's coming has made foreign invasion seem imminent;

Cutting through wawves of a sea that had historically walled fapan tnand the Samurai fights samurai: Outraged ot the weak shogun for allowing the
world out, Yoshida Shoin, o voung samurgi-teacher, rides in 1854 to @ meeting Americans to force their way into Japan, rebels from Hagt in 1864, led

with Commodore Matthew C. Perry, commander of Yankee warships thot by Yoshmda's studerits, storm Kyoto's Forbidden Cate in a bloody attempt to
harve shattered the nation’s seclusion. “Take me to Amearica,” Yoshida asks, “steal the jewel"—the emperor himself, Kyvote burmed for three days after the
convinced that Japan needs to study Western technology to survive, attackers suffered a devastating defeat that sent them fleeing back to Hagl

ia] THIS PAGE FOLDS OUT






the Japanese have the spirit but lack the
technology to resist. Unless Yoshida and
other Japanese scholars can travel and study
in the West, they feel, Japan will never be
ahle to catch up.

Had Yoshida persuaded this “barbarian”™
commodore to take him to America, or had
he been swiftly executed as specified by law,
history doubtless would have followed a dif-
ferent course. For Yoshida was a revolu-
tonary whose ideas would turn the prison
upside down, and eventually all Japan.

Feudal Japan was in chaos in the vears af-
ter Perrv's warships first arrived in Edo
(now Tokvo) Bay, vet amazed the Western
world by guickly emerging to join the circle
of modern nations. So swift and so remark-
able was the transformation that historians
are still arguing about what really hap-
pened, (See the map supplement Historical
Japan with this issue,)

Although the whole country was in-
valved, one feudal domain, the han of
Choshu, one town, Hagl, and one school,
Yoshida's Shoka Sonjuku, were ever near
the center of the strupele.

UDAY, hidden far down the rugged
coust of southwest Honshu, Japan's

main island, Hagi is still thick with

the spirit of the warmior—Bushido—and
with traditional Japaneseness, VFaomato-
damaxhkit, The castle town of the feudal
Mori family and birthplace of Yoshida rests
in the arms of the River Abu, facing the sea
where mists come off the eastern mountains,
The town is something like America’s
Williamsburg, and among Yoshida's stu-
dents were a Thomas Jefferson, Patrick
Henry, and George Washington. But there
the resemblance ends, for democracy was
not the goal of these leaders. In their zeal to
ward off Western domination, they sought
to revive political unity bv restoring to the
emperor power that his forebears had lost.
They then used this unity to bring Japan
kicking and screaming into the modern age.

A new voung emperor named his era of rule
Maeiji, and what these patriots did has been
called the Meiji Restoration.

My first ghmpse of Hagi's narrow streets
and rows of tightly packed tile roofs comes
on a cold night in October, Since sunrise
the plush 5hinkarnsen, known as the bullet
train, has sped me west from Tokyo, but so
remote is Hagi that by the time a little local
huffs its way into the orange groves that sur-
round the town, it is very late. Anicy rain is
falling in sheets when I reach the ryokan—
traditional inn—named Tomoe,

I am greeted with a bow by Kimura-san,
the kimonoed hostess. I place my shoes
among the rows of others and follow her
down long, dimly lit passageways. Every-
thing1s made of wood, straw, and paper; the
floors creak, and the rain drips loudly into
great puddles. A kerosene stove warms my
room; the only furniture is a low table bear-
ing a tin of tea and a pot of hot water.

Kimura-zan asks, “Ofure?” 1 nod and fol-
low her downstairs to the steaming baths.
Alone, I soak away the weariness of travel,

Returning to mv room, I enjoy the seénsa-
ton of striding freely in kimono, barefoot
over tatami mats. [ lie down on my futon—
bed—with a tiny bean-filled pillow under
my neck. (lutside the paper screen a cold
wind rattles the shutters, but the coziness of
the room and the effusive warmth of the
bath soon carry me into the Hagi night. 1 fall
asleep to dream of other centuries.

CCORDING TO ancient chronicles

the islands of Japan were created by

the gods separate and apart from

the rest of the world, with the emperor him-
self a divine descendant of the sun goddess.
Early governments at Nara and later at
Kvoto were modeled after the Chinese civil
system, with court and nobles under the em-
peror. In the 12th century a provincial war-
rior class rose to challenge the court, and a
dual svstem evolved. Yoritomo, the new
military leader of the country, had himself

A horseman races with news of war. Firing a symbolic broadside from empty cannon
aboard a commandeered Western-built ship, Hagi's rebels in 1865 serve notice that
unless the town's conservative forces yield, they will be destroyed. After winning

the castle town, the revolutionaries went on to crush the shogun, ushering in reforms
that brought Japan into the modern world with much of its herflage intact,
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appomted shogun. | he emperor remained a
revered spiritual authority, but in politics he
WS now only i fipurehea

Japan's complete 1solation {rom the Ywest
was broken briefly when the Portuguese
arrived 1n 1543
sionary 5t. Francis Aavier [ollowed, and
Christianity enjoved moderate success until
the greal warlord f'Ti||1-_'-.cl'-h| decided the
church was but a Trojan horse {or j."ﬂ“ﬂhl]
congquest. He ordered the “pope’s generals™
out. His successors, the Tokugawna shoguns,
wient even further, martyring a num
the farthiul. In 1639 almost all foreigners
were banned

I'he Japanese considered their worid
already complete in itself, refined in art
and manners. They viewed Westerners as
criude, materialisti ‘nr the only tme m
madern history a newly discovered land re-
jected “progress” and i1ts discoverers, and
made il stick

When Yoshida
countrv had been closed for almaost
viears, Shoguns of the Tokugawa tamily had
maintained a balance among the countrv's
more than 250 domains, And thev had

The Spanish Jesuit mis-

W Qf

[ e o

wits bhaorn in 18530, the

brought to fruit an amanng warnor culiure
WEADONS

Only samural were allowed

Life was ordered according to stnct Confuo-
cian principles of duty and family lovalty
Peace retigned, and merchant, artisan, farm
er. and samural all served the shogun and
emperor. Japan stood still, wrapped ina co-
coon to preserve its unigue tradibions

ol 50 the egreat nationz of the West,
'|II'I'|."|'I._'F|:_'!J I':l"- |.|]l' ||'|I|,I_|:-.|I"Ii:.'li rl:"'.'ll-|'.|1fll:l '.i|i"-.-
en by the urge to expand. England, Spain,
Portugal, even the bold voung United
States, roamed the seas n |:||'-.'.'||:r}-u.i [leets,
SEERKINE commerce and Britain
riled India and forced opium trade upon
China, next door to Japan. News of these
events leaked through the paper screen

By the ttime Perry arnived 1in 1833, the bian
arainst Western books had been hifted, and
|JJ-|.'._I.' Were '-r'l'l.:é-l ]III-I |-'.1'-'.'- ||1' "-|'JJII|-1I - l'll'l."|I=‘-'
immersed in rangeky, or Dutch studies, as
they were called, after the only colony ol

Westerners permitied in Japan. The areas of

I.I.I|'-.i"l'1'.'|.'.'.

greatest interest Lo these scholars were medi-
cine, mathematics, and miilitary science
lhey were cautiously attempting a ver

Iricky operation: to cut t

e supertor foreign
science free from its barbarian society and
transplant 1t mto the pure bult agmng
Tokugawa culture

‘Eastern Western science’

gthics and

Power of pen and personality
distinguished Yoshida, who devoted his
[ife to a desperale attenpt o chignge
fapan before it was destroved by the
West
figure of the teacher appears behind bars
that tmprisonad fIm after s atfenmpt

to leave Japan. Though of the privileged

Here in a Howgt museum the wix

scumLiral class III:'|I-*'-L'|'_|'.. Yosnida
advocated universal education, rewird
for ability, and the abolition of
privilege. At the same time he espoused
nativism, a movement that cherished
lapanese walues such as sensitivity to
nature, respect for the spirit, joy in o
simpie [Ife-——values that sl refresh
fapanese (ife. In 1859, at age 29,

fe wis execuled by the shogure. OUn
the day of his death Yoshida wrote: “If my
COTTIMETLLOTLS take over my task, the
soed of the future will not die.”
And they did, ensuring Yoshida o

ftero’s place 1N _japanese anrils



became the slogan of scholars such as Sa-
kuma Shozan, who was to have great influ-
ence on Yoshida Shoin, and who saw clearly
that purity of spirit alone would not defeal
Western cannon. There was a growing pet-
ception that unless some careful moderniza-
tion was undertaken, the tranquil life of the
isolated island empire would be endan-
gered. In Yoshida's birth year, however,
few suspected that only 40 wvears later
an epoch would be finished—that they were
the last samurai.

sel out in search of traces of my hero and

his disciples, the shixf:, young men of
action, still hidden away in Hagi.

Ham today is 2 small city, so small that 20)
minutes on a bicycle in any direction takes
vou geross & bridge and out of town, or into
the shining sea. The rain 15 gone, the mir
brisk, the sky full of scudding white clouds.
Feeling the freedom of two wheels beneath
me, I gquickly cross the eastern fork of the
river and head along the coast,

Hagi is protected on two sides by moun-
tains, but open to the sea. From 4 vantage
point on the rim of volcanic Kasa Yama 1
can see the Ham fishermen’s multitude of

[Wﬁ.ﬁ‘ﬂ in the morning refreshed, eager to

boats plying determinedly among the many
small sharp islands, Now that samurai sti-
pends are gone, fishing, farming, and the
thousands of Japanese tourists who come to
see Yoshida's town are the main sources of
income. Incredibly, 54,000 people are
packed neatly in Japanese fashion into the
miniature city below me. As 1 leave, I seea
woman barbecuing fresh squid over a small
fire and buy some for my breakiast, dipping
it in the rich brown sauce.

It is still early when 1 pedal back to town
and then uphill on the winding road to Yo-
shida's birthplace, It is not difficult to find.
No longer al the center of Japanese politics,
Hagi seems frozen in time, They say & map
of the 1800s isall vou need today.

Yoshida was born into g samural family
relatively low among the many classes of
warrior elite; they had to work the land to
survive., The farmhouse itzelf is gone, but
the fields worked by his family are still culti-
vated. Standing there, I have a fine view
down across the river, across the tiled roof-
tops all the way to the castle grounds on the
other side of town.

The Mori were once rmong the most pow-
erful warlords in Japan, but after opposing
the Tokugawa rse to power, their holdings
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At home in the beauty and power of nature, ¢







peace and tranquility, and everyone, higl mass killing. Smce the Melj Restoriation
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But Yoshida Shoin saw ereat flawsin thi nractical for ded s
L : evien belore Pe ppeared, ant o, too, wilh ; las | JADAnEeS
e was not alone. A few samuratand lor WERDON and an I
the t j4 i Tl but most were 11 OVEl Une afternoon 1 rode up throuzh the
shed. The strict code of Bushido had given:  mountains to a rural school, where archer
way Lo personal vanity and indulgence Wi master Yamane Kinsaku was hoiding cta

hida felt that the upper ranks were envel In & sunny elade high on a hill behind the
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ias both Western-stvle rooms and tradition toward the straw target
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It looks more modern than any Western he explamed that in traditional archery on
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topped. 1t must be difficult for Westerner ai] Yamane-sensel, " But modern archer




foot and by boat, to Kyushu, reading every
book he could borrow along the way.

One of the greatest influences on Yoshida
was 17th-century military strategist Ya-
maga Soko, who said, “We are born to die
tomorrow, and yet through books we are
able to know events of thousands of vears.”

It is said that Yoshida, to read on summer
nights, would put mosquitoes in the sleeves
of his kimono to stay awake, and in winter
walked barefoot in the snows.

In Nagaeaki he met the Dutch and went
aboard one of their strange ships. In his en-
suing travels he saw how defenseless were
the coastlines. In Edo he fell inwith Sakuoma
Shozan and his students of Western learn-
ing. Sakuma urged Yoshida and others to
study abroad despite the ban on travel.

VYoshida had heard from another senset
that “lately the foreign countries have made
great headway and they have invaded many
countries of the East; very soon the foreipn
poison will reach Japan; the whole nation is
greatly worried and the people confused.”

Fast company and heady ideas seem 1o
have made Yoshida reckless. Travel outside
one's own domain was strictly at the plea-
sure of the daimyo. Impatient, tired of wait-
ing for official permission, he left on another
trip without it.

He was later to call this “my first auda-
cious act. "

By now he had come to think of himself as
a perzon with a unique vision, :=omeone who
saw reality more clearly than others. That
vision, he felt, required him to act outside
the accepted tenets of sodiety.

Ordered back to Hagi, he was stripped by

Service even to death was the
code of the samurai; he used his
swords (Tleft) to uphold his lord’s
honor and, if he foiled, took
responsibiltty by committing rifudl
suicide with a short blade. The use
af the wegpons was thought
profone pnless gpuided by a pure
heart and knowledge, so the
samuna ideal was a scholar who
wis also a skilled swordsmian.
Yoshida read voraciously and kept
his thoughts, poems, and sheiches
in many notebooks (right)

165

the han government of his samurai rank and
income. However, this apparently crushing
blow early in 8 promising career took a
strange twist. Yoshida had not vet used up
all his credit with the Mori daimvo. In & re-
versal he was forgiven his disabedience and
given ten years to travel and study.

He was free at last, free to follow his own
path. It led almost straight to Perry, and
shortly into the shogun's jail. During these
years Yoshida wrote that for Japan to re-
main free it must be stronger, must recruit
men of talent and ability regardless of class.
One of the reforms he long had wanted in the
han school was the seating of students by
achievement instead of by hereditary rank,
as wis customary,

OSHIDA'S ability to act, to disobey

the rules, came from a new realization

that the shogun's regime and the sacred

realm of the emperor were two separate

things; that what appeared to be a fixed holy
reality was simply politics.

Although an academic himself, he in-
creasingly preached against “empty learn-
ing." He espoused Chinese philosopher
Wang Yang-mings dictum that to know
and not to act is not to know. The poet and
scholer Yoshida was a true samurai; he be-
heved in the inseparability of the writing
brush and the sworel In aletter to a friend he
wrote, “Today the country is menaced by
thousands of dangersand . . . we cannot ex-
pect very much from our writings. "

The major danger by now, of course, was
the barbarian. The shogunate had attempt-
ed internal reforms before Perry appeared,
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proved successful. Composed of both samu-
rai and commoners using covertly pur-
chased American Civil War weapons, they
wan thelr civil war in Choshu, then
marched against the surprised samurai of
the shogun.

When it was over, almost all the Sonjuku
group that survived became officers in the
new government. Their names are familiar
to Japanese schoolchildren today: names
like Ito Hirobumi, the nation's first prime
minister, who wrote a constitution ending
feudalism and guaranteeing many individ-
ual rights; Yamagata Aritomo, who created
amodern army; Machara Issei, who hecame
a minister of defense. A national education
systemn was created, and a national universi-
vy open to all classes; based on talent and
ability. The new government adopted a
Western-style parlinmentary system of gov-
ernment. From Western science Japan re-
ceived the railroad, the telegraph, a postal
system, and modern weaponry.

Even more drastic, the feudal domains
were turned into prefectures; the daimyos
gave place to governors, And the most dra-
matic act of all was the law that made it ille-
gal to dress or act like a samurai. The
privileged class was ended by the last samu-
rai themselves.

The coming of Perry and the actions of
Yoshida Shoin and his disciples had set in
motion a series of events that snapped the
long cord of Japanese history. The perceived
notion of the world was broken, and it shat-
tered like glass,

And vet, picking and choasing from the
world of modern Western powers—Germa-
ny, France, the United States, and Great
Britain—they made something new, and to-
tally Japanese. As Emperor Meiji putitin a
poem that became a motto for the new age:

May our cotntry,

Taking what 15 pood,

And rvejecting what 15 bad,
Be not infevior

To any olher.

HEN it is time to lerve Hagi, 1

know I still have many guestions.

On &8 final ride through town,

as I pedal slowly along the crowded shop-
ping arcade, 1 encounter a familiar figure

1712

Seeing with eves of the heart—known

(% mano no awdare in jopanese—describes
the way to understand this visual

poem of a tree, framed by a wirdow,
agxinat a backdrop of roof tiles at Hagis
Tomoe Inn. Set to halku, o troditional
Japanese poetry form, the scene reqds:

A courtyard window
This tree stands, remembering
The old Tomoe.

approaching, a scholar who has told me
much of the life of Ito Hirobumi. He too is
riding a hicvecle. As his eves widen in recog-
nition, I prepare 1o wave, only to note that
he is bowing, Unfortunately, I have not vet
mastered the hicycle bow, and in the process
only narrowly avert a head-on collision, 1
am, 1 remind myself, still a harbarian.

I hear the crows call in the quiet afternoon
as | leave the business area of Hagl and
wheel through the section of samurai
houses, the houwzes of Takasupi and the rest,
on the way toward the old castle grounds.
The ride takes me through streets lined with
beautifully straight white walls topped with
tiles, and, in places, much older walls whose
orange clav and shattered sticks and stones
now lie bare

Ahead stand the great outer ramparts of
the castle with their zigzag entrance that
prevented any direct charge by enemy
hordes. Onee inside, there is still 2 moat to
cross hefore I reach the massive stone foun-
dations, all that remains of the castle keep.

It was dismantled in 1874 to show alle-
irance to the new government at a time
when many samural felt they had been be-
trayed by Ito and the others. Some found the
new rule lacking in jin—warmth and love
for the people—that was so much a part of
Yoshida; others didn't want to become too
westernized. They tried to turn back the
clock, to restore the old samurai order. Butit
was too late. Japan had changed forever.

Marhara Issei, one of those who most re-
vered Yoshida and his teachings, eventually
died here in Hagi, leading a revolt against
the new Meiji regime. He and others like
him are also revered for giving up their lives,
even though the cause was lost. In Japan vir-
tue always wins, even when it loses. ]







1'he Ant and Her

() TO THE ANT .. . consider her
wayvs, and be wise,” urged the an-
cient writer of the sixth chapter
of Proverbs. Thus we know that

sinee anbiquity ants have [fascinated
thoughtful men. Yet to the casual observer
these creatures, scurryving across-a walk or
clustered about a crumb, seem as small as
specks, as common as dust. Why should
they inspire philosophy ¢

Look more closely. The Australian sugar
ants above, for instance, might at first
glance strike usonly for their beauty as they
pause to greet each other in a woodland. Bt
notice their mouth-to-moath greeting. With

the intricate, tactile language of their anten-
nae, two ants have asked their sisters for
food, Without hesitation the sisters spread
their antennae, open their mandibles, and
feed their begging siblings, sacrificing some
of the food they have worked strenuoushy to
harvest and store in theirown crops.
Nothing so symbolizes the allure of ants as
this act of nurturing. For what the ants mas-
tered back in the depths of prehistory 18 co-
operation. Besides sharing, thev bave also
organized themselves and divided tasks
among ane another, Often, as with the sugar
ants, they have evolved workers of different
shapes and sizes suiled to specific jobs

Introduction by CARYL P. HASKINS




World

Notice, for example, how the massive head
of the sugar-ant soldier differs from those of
her sister workers. Yet they all belong to the
same species, the same colony.

since they first emerged on the earth,
more than 100 million vears ago, the ants
have been learning, in human terms, how to
be social. They have thereby not only sur-
vived in & harsh world, they have domi-
natied much of 1t

Ant colonies are female societies. The
queen lavs unfertilized—or male—egps as
needed. But the sole job of these drones,
when they mature, is to mate for a few mo-
ments with a voung queen. All worker ants
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are female. So basicallv the ant world 1s a
mother-and-daughter universe.

After 60 vears of obeervation and study,
I still marvel at how sophisticated the ants’
social behavior is. They have evolved com-
plex and subtle communication syvstems
based on scents and body language, Yet all
their behavior is dominated by instinct, un-
encumbered by such unpredictable human
traits as emotion or réasoning. The ants
thus make a beautiful model for our use

Dr. Caryl P. Haskins, former president of the
Carnegie Institution of Washington, iz a Trustee
Emeritus and has served on the Society’s Com-
mittee for Research and Exploration since 1963




in studving the root= of animal behavior,

The ants certamly did not invent social
behavior. Sociality is so useful to living
beings it has been invented many different
times 1n the insect world alone, But the ants
clearly have carried it to elegant extremes.
The workers of some ant species actually ex-
plode when disturbed iIn order to rapidls
spreard] 4 chemical alarm to their sisters
Ants are the premier social insects, and it 1s
thetr amaring social evolution, reminiscent
in wavs of our own, that draws us to them.

However distant the parallels between so-
cieties of ants and men, however impossible
1t 1s to draw direct assoctations between such
utterly different species, the ants did have
to meet, throug
many of the same problems human societies
later had to face. These problems involved

both war—intense competition within and

wout their lone evolution.

Between species—and peace—ccoping with
hunger and environmental stress. Surely we
humans are but mere neophytes, compared
with the ants, in solving these problems

Moreover, it s by stodving ants more
ier animal that scientists have
begun to understand the genetic rationale
for such traits as altruism and closeness be-
twesn next of Kin

Yet what 15 an ant? The electron micro-
graph 4t nght revedls features of herctofore
unimagined complexity, But bevontd the de-

tails of anatomy, we can list a few basu

LOAN any ot

facts. Between 12,000 and 14,000 species of
ants—trillions of individuals—prowl our
planet. Like humans, the ants occupy al
most every habitable piece of earth. Only
permanently snow-coverad mountain peaks
and the polar regions remain uncolonized

=0ome ants sting, some bite, some spray

toxic chemicals. None live alone.

Like humans, ants have had an immense
lv complex and varned =ocal evolution
Clearlv it began with lowly hunting commu-
nities of perhaps g few doren indivicduals. 1t
has culminated in the preat ant societies
with populations of a million or more indi-
viduals per colony. Preguentiy these colo

nies include specialized castes of workers

and soldiers. They often support a variety ol
parasttes and camp [ollowers. Some herd
other insects. Some ensiave one another. In
the following pages the dramatic panorama

o ant behavior unfolds = ® w

l- ¥

The lange
and the small
of ants
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The Wondenfully Divense

Ways of
the Ant

By BERT HOLLDOBLER
Paintings by JOHN D. DAWSON

N THE COLD Australinn night my
headlampilluminated the silvery gray
bark of a eucalyptus trunk, We had
come Lo this desolate plece of the out-

back, my [ellow biologists and I, to find a
living fossil, thé world's most primitive ant

Although I had observed ants all acrass the
earth for some 35 vears, | knew this ane,
called Nothemyrmecia macvaps {left), only
by line drawings in textbooks.

To ant specialists this anclent insect had
been @& holy grail for nearly half a
century. Only two specimens had ever been
collected. Those had been delivered in
preservative in 1932 to entomologist John
Clark of the National Museum of Vicloria
in Melbourne. They came, along with many
other insects, from an amateur naturalist
friend of Clark's, Mrs. A E. Crocker of
Balladonin Station in Western Australia
Mrs. Crocker's niece had collected the in-
sects for her aunt on a summer outing to re-
mote Cape Arid,

Nothomyrmecia promised to be a hving
evolutionarylink. Her simple, primeval fea.
tures resembled thase of the long-extinet,
100-million-venr-old [ossil ants that have
been found preserved in amber. Some ol
these features, such asthe shape of head and
abdomen, are wasplike. Ants, we believe;
evalved from wasps.

Yet the wasp ancestors of ants were sohi-
tary insects. The hallmark of ants is their
highly advanced social behavior. Antsociet-
ies, which are exclusively female, can havea
million or more members, each ngidly pro-
grammed to behave in the best interests of
her sisters. All spectes of ants are social,
whereas many of their closest msect rela-
tions, some of the bees and many wasps, still
live single lives,

When did the ants first invent their social
behavior? One way to answer that question
was o find some living colonies of Nothe-
myrmecia and see how far their social Life
had advanced (Continned on page 785 )

Nocturnal huntress, o worker of the most primitive fiving ant species known
descends a eucalvptus trve in Australia, a dead wasp in her grip, At night, when the
cold makes most insects stuggish, these ants forage along to heip feed a subterranean
colony of as many as 80, By adapting to extremes of climote, varied food supplies,
ared life in groups that divide the labar, ants have become the most advanced,
abundant, and widely distributed of the social insects. To portray their werld, the
artist and the author, @ Horard soologist, collaborated (poge T87) on 24 gtriking

AR S-EVE-VEEW DEITTINLES.  surnowssspin sesaes s

] NEN EIFe=-NITH




I..I-.:E‘.-'l."--’- y THE GROUND o

Ll |'r|'ll'|.'|' LEOrs, weaver ants fave mods

With teamwork
WBEUEF antls hU”d '1-':":'..'.-‘1|._-.II.'..|.'.':'. thed |f"-l.:'|L:Efl. For nests

the treetops of tropical Africa, Asid,

they coliaborale fo maks (eary [ents rom

a nest of leaves




themselves. Here forming [Dying haud

FOPES, o CTEW af .'11.'|'I.l. 0Fl Welwers grasp

each other to pall two leaves ogether

Another team biridds the leayves with g

sitken fastening, using l[arne as shuttles

III.'-.Z.'.['.-':!'.: rmature larvyae in thet

mandibles, far rght, workers swing the

li'l.J Y5 OfF Il Anf

P & & . - sl | e 5 i
Hitle spinners back and forth, signaling

them with thetr antennae o releas
sticky threads from plands below theis
months,

b the communal coconn. Leaf nests

Che larvae give up all their sk

Budll ire abowt 24 howrs, may [dst more

fhan a motth




Weaver ants attack

to protect
their ternitony

NTRUDERS from a neighbor colony
trigeer defense and attech maneuvers
gmony resident weavers, NUMING mere
twigs into battlefields, Confronting a
stranger, left foreground, a worker
displavs hostility with gaping mandibles
and abdomen cocked, ready to spray
blistering formic acid. Mor ggconds the
rwo box, extending their legs and
circling each other jerkily, Next they may
spize each other in a to-the-death

National Geographic, June 1984




clinch, like the spread-eagled pair
bevond. Rushing toward the silky white
nest, at upper right, another ant extends
a gland from her depressed abdomen to
lav an edor trail, which will lead
reinforcements to the froy.

Meanwhile, a black African stink ant
( Paltothyreus tarsatus) on a loneé forage,
right, has been tntercepted by a weaver
that discharged scented signals to bring
nestmates running from nearby, Like o

Wiays of the Ani

pack of dogs, the weavers surround the
giant and subdue her with formic acid.

They will carry the corpse to the nest
ard devour it. A single colony of

half a million weavers can maintain
150 nests tn s mamy as 20 trees il
patrol 1,600 sgiare meters, one of the
largest insect territories known

In China for many centuries the
predoceous weavers were used Lo
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(Continued from page 779)  So,startingin
the late 1940s, the Cape Arid reglon was
repertedly scoured. No trace of the insect
could be found.

On October 22, 1977, Robert W, Taylor
and four Australian colleagues were headed
west from Canberra for yvet another Notho-
myrmecia hunt. En route their vehicle de-
veloped brake problems, hundreds of miles
east of Cape Arid, near the hamlet of Poo-
chera. Repairs forced the team to set up
camp overnight in that isolated area.

Dir. Tayloris an incurable collector, Even
though the night was windy and too cold—
just above freezing—{or most insects to be
active, he wandered off into the bush with
his headlamp and collecting vials. As he
shone the light on the first tree trunk, he was
startled. There, on this frigid night, far from
where anvone ever thought to look, climbed
Nothomyrmecia macrops. Since then some
70 other colonies have been found near Poo-
chera. None has been discovered elsewhere,

found myself shivering with Taylor in

the same eucalyptus grove. | was on
sabbatical from Harvard University and
was enger to see Nothomyrmecia, The evo-
lution of social behavior in ants has been my
maost ardent research interest. Tavlor and 1
P planned to take three colo-
nies of Nothomvrmecia Lo

IT WAS THREE YEAKS later that 1

Reseurch his lab at the entomology

supported | division of the CSIRO

L“ part (Commonwealth Scientific

5” g and Industrial Research
aociety

Organization) in Canberra
lo study their socinl life m
detail.

As 1 scanned one tree trunk, my lamp
revealed a glimmer of movement., Then a
thrilling sight emerged. Down the trunk
crawled alone huntress carrving a gorgeous,
freshly captured wasp in her mandibles.

The wasp, immobilized by the cold, had
been easv prey. Nothomwrmecia, however,
seemed unfazed by the temperature. Taylor
believes that Nothemvrmecia developed
this cold tolerance at some point in her
60-million-yvear evolution when Australia’s
climate was much chillier than now.

Nethemyrmecta actually grows inactive
when the temperature nises much above

Ways af the Ani

12°C (54°F). That is when most otherantsin
today’'s warmer Australia grow busy. Per-
haps Nothomyrmecia has survived un-
changed so long because she can best work
the chilly might shift,

We tracked the huntress down the tree,
but in the darkness we lost her in the leaf lit-
ter, At davbreak, however, we were able to
track other foragers home. We marked the
tiny entrance to their nest and returned later
to excavate the colony.

When we redached the brood chamber, 1
waseven maore excited than the night before.
There, stunned by the warmth of daylight,
lay the gueen clustered amid her brood and
some 50 workers.

The sight evoked my earliest and strong-
est memory of ants, It was on a lovely early
summer day in Bavaria just before massive
air raids brought World War 11 back home
to Germany. 1 was seven, and my father,
who was both a physician and a well-known
authortyonants, was home from the waraon
a brief furlough. We wandered through the
fields. He stopped to turn over a stone and
uncovered the most marvelous colony of
shiny carpenter ants, all swarming around
their fat queen. 1 was faccinated and infused
with curiosity.

Later, in the harsh postwar vears, [ loved
to-escape Lo the fields with my dogs to collect
ants. With my father's guidance I learned to
culture them. With my mother’s tolerance I
kept many colonies arpund the house, some
running freely. I developed an intuitive
sensé of what made an ant happy and when
a colony was under stress, Ants captivated
me. | spent countless hours watching them,

My pride wasacolony T raised when I was
14 from a single queen 1 had caught in the
fields right after her nuptial flight. She was
still alive when 1 left home at 25,

Two decades Iater in Canberra I felt that
enthusiasm rekindle aswe cultured the three
colontes of Nothomyrmecia from Poochera.
Then we watched to see just what these cele-
brated ants could do,

I must admit 1 was somewhat disappoint-
ed with the behavior of Nothomyrmecin, As
Bob Tavlor observed, this ancient ant is
fully social. She is not the hoped-for missing
link between social and solitary behavior,
Neverthelese, Nothomyrmecia gives us a
chance to study primitive sociality in ants,
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By using her as our starting point, we can
appreciate how far ants have come and
how intricate and intriguing their social life
has grownn.

‘ ‘ ¥ HAT DO WE MEAN by fully so-
c1al behavior? First, consider that
an ant colony resembles an extend-
ed family. Its members all have a common
mother, the queen, and often the same fa-
ther, oneof the drones with which the queen
mated. Indeed, one of the criteria of social
behavior isan overlap of at least two genera-
tions capable of contributing to colony life,
Members of an ant colony are even maore
closely bonded than a human family. For
complex genetic reasons the sisters iman ant
colony share an average of 75 percent of
their genes. Human siblings by contrast
share onlv 50 percent. Thus an ant colony
can be viewed s an army of largely identical
renes with a collective genetic will.

Anv colony has one overriding goal: to
ensure the reproduction and survival of its
common genes. The brood therefore be-
comes the nucleus of the colony. All the
cooperative actions wie assoclate with ants
—food gathering, colony defense, brood
tending, nest construction—center on rear-
ing the next generation.

This imperative demands not only coop-
eration but alsoaltruism. The female worker
ants sacrifice their own fertility because it is
mare efficient to help raise the eggs of asin-
gle, continually layving queen than to lay and
rear their own eggs. Likewise, soldier ants
automatically risk theirownlivestodelend a
territory needed to feed their colony’s brood.

Sowecansav afully soctal ant would have
to have a colonv spanning more than one

generation, enabling sisters to help raise

their mother's other offspring. The ants
would cooperate in that chore. The colony
would also have & division of labor, often a
caste svstem that would assign specific tasks
to specialized workers.

In order to cooperate so effectively, ants
need & complex communication svstem that
would at very least let them tell nestmates
from strangers. Thiz communication is car-
ried out largely through chemistry.

In fact ants are little chemical factores,
continuously producing an array of sub-
stances, called pheromones, that serves as
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the ants’ language. Through these phero-
mones the ants cAn convey mMessages ranging
from the location of food to the presence
of danger. They use pheromones as well to
orchestrate social behaviors as diverse as
tending the voung, grooming the queen,
marking their territory, and mating.

Nothomyrmecigexhibits all these

traits—in a primitive form. The
colonjes show a division of labor:
There are queens, drones, huntresses, and
brood-tending workers. Their cooperation,
however, 15 minimal. They hunt alone.
They do not lay scent trails to their nests, but
navigale home visually.

Nothomvyrmecia workers appear to mark
their nest entrances with pheromones that
tell them thev are at the nght nest. Guard
ants at the entrance discriminate nestmates
from strangers. Thev will defend the nest to
the death if invaded, but thev do not main-
tain foraging territory. Like most primitive
ants their colonies are small, with only
about 50 members. That is why they avoid
fighting, The death of even one worker 15
4 significant loss to the entire colony.

OW DIFFERENTLY Nothomyr-
H mecia behaves from another ant 1

had come to Australia to study
the remarkahble weaver ant. The weavers
mav well be the world's most sophisticated
ants. Certainly they are one of the evolution-
ary pinnacles of ant behavior,

You would not guess by looking at a
wiaver ant next to Notlromyrmecia that she
was 50 much more complicated. To the lay-
man the two lpok alike. Both are reddish
brown and about a centimeter long. Al-
though both make their livings in trees,
behaviorally they live in different worlds.

I vou disturb Noethomyrmecia on a tree
trunk, for instance, she simply freezes or
flees. Nosisters come to her aid. But just up-
sela weaver ant, Not only does she attack
vou, but she also releases a suite of phero-
mones and within seconds five ar ten co-
workers rush to help her. The weavers have
become masters al communicating and co-
operating with each other. This is achieved
through a sophisticated combination of
chemical and body language.

The weavers need a complex communica-
tion svstem. Eons ago their forerunners

Neutional Geographic, June 19584
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The many-scented
queen Keeps
workens in line

T THE CENTER of 24-hour-g-day
care, the gigantic weaver queen fulfills

her primary function, producing
thousands of eges year round. The vast
majority of her eggs are fertilized in her
gaster from a sperm bank acquired
during a single nuptial fight years
earlier, These egps develop into female
workers, which are drawn to the
gqueen’s body by the attractive chemicals
she secretes from an abundances of
pheromone glands. But in [icking the
secretions, workers expériance d
powerful side gffect: infertility. Still,
such ants can deliver nonviable eges to
be utilized as food for the gueen and
varactous larvae. Those larvae thot are
fed more become majors; those recefving
less grow (nto minors, Aflter spurts nf
growth, larvae entér the pupal stage for
metomorphosis into callow, or immature,
workers, and finally into adults.

Once a year the colony raises
reproductive offspring. For a short time a
gueen’s eggs poss out of her paster
withour meeting the sperm required to
produce females. These unfertilized
epps become males. Thereafter, the gueen
returns to producing fertilized eggs for
females. During this period workers feed
bath female and male lorvae so lovishly
that the offspring develop into large
winged vinpn gueens and males,

Eventually a resident gueen dies.

Her workers, no longer absorbing the
fertility-irhibiting pheromones, can now
lay viabile eges that, unferttliced,
become winged males, When the
workers, orphaned by the gueen'’s
demise, finally dig, the colony expires
with them. Bur its genes actuglly
survive, carried by its sons—the winged
males that iy off to mote

DERHMETLLE 1l TRIIE
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meters from their nests. Landing, they visits, the pocket iz full; the queen frees
discharge secretions that attroct virgin herself end lies away., Unsuccessful
gueens and other males, As each female MOIEs group under sneiter 1o aweall
arrives, several males grasp her until posstbie coupling the next afternoon
one succeeds in efaculating spaim (nto @ Within hours of mating the males die,
pockel inside her paster jabove) and the gqueens have bepun the task of
Cithers wall a rurn. After five or six SCOFTLIRE MW NESTS.
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abandoned the soil, where competition was
intenseé, and took to the underexploited tree-
tops. Thev adopted the strategy of staking
out huge territories, encompassing a& many
as 20 trees, and then consuming everyvthing
theyv could that entered their realm,
Throughout the insect world, only a few
other ants claim such vast territories.

The weavers do not restrict their diet to
other insects. In coastal Australian man-
groves | once obzerved some 50 ants, all
beautifully coordinated, carrving a large,
dving hermit crab up a tree.

To defend their large territories, weaver
ants must produce enormous numbers of
workers, Some colonies can feld half a mil-
lion ants, divided among many nests.

The most imporiant motivation for stak-
ing out such large territories may be repro-
ductive. A large colony produces many
young queens and drones, and thus stands
a better chance of perpetuating its genes.

Weaver anls defend their territory vigor-
ously. Wherever they live, they are among
the dominant ant species. Their
aggression also serves to ward off
birds and other predators,
which easily spot the weavers'
vulnerahle treetop leaf nests.

These tentlike nests, which
the workers literally weave
together from leaves, give the
weavers their name. Their nest
construction also demonstrates the
spectacular cooperation and division of
laborthat the weavers haveevolved.

Many times | have stood beneath a
tree and watched a swarm of weavers
overhead form living chains. One ant
grasps another’s waist and so on,
until their chain of bodies
reaches 4 leaf needed for a new
nest. Then the living chain
contracts, pulling or rolling the
leafinto the desired position.

Next, some members of the
swarm scurry back to the home
nest. Minutes later they return,
each ant carrvinga white larva
in her mandibtes. They then
move the larvae back and forth
across the leaves they want to
join together. Asthey do, the
workers stroke the larvae ina
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way that provokes them to secrete silk. The
silk glues, or weaves, the leaf into position.

This remarkable division of labor, in
which even the larvae play their role in fur-
thering the well-being of the colony, is what
drew me to the weavers. How do they decide
en masse which leaf to goafter? How do they
organize and coordinate their actions? We
do not yvet know enough to answer those
questions. We can only admire the richness
of the weavers' communication system,

The weavers also draw on these skills to
defend their huge territories so effectively.
In 1978 | studied the territorial mechanisms
of African weavers for three months at the
Shimba Hills National Preserve in Kenva on
a grant from the National Geographic Soci-
etv's Research and Exploration Commuittee,

trunk, put them in a box, and went
from tree Lo tree, introducing these sants
on trunk after trunk. The introduced ant
would rapidly be confronted by a worker

I TOOK NESTMATES from one tree

In solitude

the young queen
founds a colony

ER GREATEST LABOR
ahead, the mated
harvester gueen lands and
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pudrding the trunk. Their antennae would
meel and convey some kind of message. If
the two ants belonged to the same colony,
they would scurry off on their own business.

Eventually, | would pass into a new colo-
ny's territory. The introduced ant then be-
came a foreigner, When she and the local
guird rubbed antennae, both would snap
their abdomens skvward, open their jaws,
and begin jerking back and forth like spar-
ring boxers, relensing alarm pheromones
Finally they would lock mandibles and try
to pull each other apart.

During the fOghting, alerted nestmates
would race back to the leaf nest, drageing
theirabdomens along the trunk to lay a scent
trail. Soon the tree would come alive with
ants as hundreds of defenders streamed to
the site of battle

Why did s manv ants rush to the scene? It
may be a normal response. Weavers usually
respect each other’s territories. Colonies
clearlv. mark their barders and typically

leave a no-ant’s-land in between. Unly

wings. Working alone, she s
vilnerable to predatory birds, Hzards,
and ather ants; only one in 100 @
1,000 young gueens survives these
first days,

Quickly the queen digs her nest with
mandibles and forelegs, mahking balls of
the moust soll to Ut around the
entrance. Once enchamberegd bhelow the
surface, she lays eggs, When they hatch
prito lerpae, she fesds fer brood on

rarely have I se¢én weavers fighting without
my manipulation. One colony seldom finds
it worthwhile to challenge another mature
colony, but the rare intruder usually indi-
cates that an army is on the way. Hundreds
of defenders must be rapidly recruited.

The weavers employ similar, but less
drastic, measures to recruit help when hunt-
ing. Say u large insect—more than one
worker can handle—is located in the tern-
torv. The worker releases a shori-range re-
cruitment pheromone. Colleagues quickly
race to her side. They grab the prey, sprayit
with formic acid, and hold it spread-eagled
on the trunk foras long as half an hour, until
it 15 subdued.

Besides being predators, the weavers are
also cattle breeders of sorts. They have
evolved castes of small workers that tend
tiny homopteran insects, such as aphids and
scale insects, that live on their trees.

The weavers seem to treasure these sap-
sucking insects. They protect them with leaf
tents, They clean them regularly to prevent

secretions from metabolized fat

serves and wing muscles, After a few
weeks the first gensration of 10 to 20
dawghter-workers tokes over nest digging
and foraging. Harvesters gather and
store se2ds, often daffecting the spacing
and number of desert plants. When the
colony's population reaches gevernl
thousand, the gueen produces winged
males and femaoles, Truly she is queen of
all she surveys.
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them from becoming gummed up in their
own defecation. But that defecation is the

ants’ reward, It is honeydew,

division of labor in any ant colony is

sexual. To the queens and drones fall
the colony's parmmount migsion—spreading
the genes.

The queen carries the primary burden.
That puts her understandably at the center
of most ant colonies’ attentions. Moreover,
she fosters her daughters’ devotion. Chemi-
cal excretions make the weaver gueen, for
instance, s0 attractive to her worker off-
spring that a dense retinue of workers liter-
ally covers her at all times, They frequently
lick the surface of her bodyv, particularly her
head and protruding membranes on her gas-
ter that are richlyv endowed with glands.

The attendants also feed their queen with
astonishing {requency. Within a 20-minute
period in our laboratory nest, we saw work-
ers regurgitating food to the gueen 20 times
as well as feeding her five sterile eges.

The weaver queen's influence over her
half million or 30 workers is profound. Her
presence guarantees strong colony cohesive-
ness, She maintains her dominance by actu-
allv suppressing the fertility of her di_mghtﬂ rs
with potent chemicals. These substances are
int the glandular sécretions that the workers
so eapgierly lick from their mother's body and
then pass on, probably via grooming and re-
gurgitative feeding, to the rest of the colony

Before she can settle down to her long
life of egg laving, the gueen must be a
pioneer. On some cue from nature, she
tikes to her wings and mates, sometimes
orgiastically with many males, until she has
a lifetime's worth of sperm in herabdomen.
Then, fating a gantiet of predators, she
must establish a new nest. After producing
her first brood of daughters, she begins to
release her powerful, fertility-suppressing
chemicals.

The drone’s role ends with the frenzied
glory of the nuptial flight. He dies shortly
thereafter, burned out and literally con-
sumed from within by his briel, energy-
intensive life of sperm production.

Studying mating behavior in most ants is
difficult because much of the action occurs
in the air. But the harvester ants of the

T HE ULTIMATE and most important
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Riding shotgun
on an ant
freight line

HARP AS A BUZZ SAW, the serrated
mandibles of the leaf cutter (above)
slice up greenery and then hold the pieces

high on the trek (rFight) to the
underground nest. The task, going on all
night, is carried out by a caste of medium-
sire workers callied medias, assisted by
pint-size minors n ong of the most
unisual roles in the insect kingdom. The
hitchhiking minors scurry along the
truveling Ieaf. With flailing mandibles,
they protect the carriers against phorid
flies that try to lay eges on living ants.
The procession follows a chemical frudl
some 100 meters long blazed by scouts
thar lay down an odor retnforced by
passersby, Colonies of a million leaf
cutters can defoliate a citrus tree ina
night; in Central and South America
they are considered major pests.

Netional Geographic, June 1984







Leaves chewed
for compost to feed
fungus gandens

N ASSEMBLY LINE of sorts, leaf

cutters process fresh vegetalton tn
chambers resembling padded cells three
meters or more benedath the rain-forest
finor. One crew chews the greenery to
mush: smaller workers add a drop of
fecal matter and fnsert the food info
combs bloeming with g sponge-like
fungus that apparently connot live
outside the leaf cutters” nest. Workers
gobble up the fungus heads and also

feed them to larvae, lower right, and the

gqueen. The miniagture gordeners
comstortly wead out foreign spores with
their mandibles and in licking the

AT §F ESAHA

fungus spread o SEcretion contatning d
fungicide that kills other
contamination. Workers houl dead
furtgus and ants and other refuse
outside to o dump that looks like a
sawdust pile.

Leaf cutters may mowve some 40 tons
of sotl while digging the many chambers
of thetr huge nests. When a virgin
queen legves this nest for her nuprial
Right, she takes in a pochet in her
mouth o piece of fungus that, like
sourdough starter, will seed a fungus
garden in her new colody,




Ghained togethen,
army ants create
a living nest

DI"-.’ I HE MOVE at all timas,
(1 colony of army ants can
rmake no permaonsht home on
the pround or in trees. But each
rnight the workers foin together
ro create shelters out of their
mint bodies. First, several dnts
choose an obrect near the
ground, like a log, and dangle
frovm it wiith theor clows
interiocked (Teft). Other ants
arrive, run gown the strondas,
and fasten on unitil strands
become ropes that fuse (nto a
mass @ meter aeross called o
pivouac; home is the entire
colony of 200,000 to 750,000
individuals, At the center rests
the queen and her brood. In
the morning ants begin to
disentangie to go out and raid

17E WELH LY s TYEER LiFS Tt

..that dissolves
into raiding panties
with the sun »

TREAMING from thetr

brvouac near the base of g
trez (following pages,
backeround ), army ants
overwhélm a whip scorpion
Their weapons: powerfud jaws
and deadly stingers. A giant of
the soldier caste, with hght-
colored head and imward-
curving mandibles; juards
ggainst intruders, lower left

Accused of eating evervthing
from pythons to humans, army
ants prey mostly on other
arthropods—smders, beetles,
grusshoppers, roaches, and
other ants. Many insects flushed
by the horde fall victim to the
ioolored anthord, at left, and
the barred woodergeper, right.










southwestern United States mate mostly on
the ground. Tracking them at mating time
guve me one of my most unforgettable

eXperiences,

HE HARVESTERS, which make

their living by gathering seeds in the

desert, produce large winged males
and females by feeding a select group of
larvae especially well once a yvear. (Male
ants spring from unfertilized ¢ggs, females
from fertilized. )

It takes so much energy to make these re-
productives that the colony does it only
when the young queens stand the best
chance of survival. This is just belore the
rainy season sets in to soften the hard soil
in which thev must dig their nests,

I had often observed the harvester gqueens
and drones take off on their nuptial Rights,
but never saw where they went. As | was
hiking in the desert in mud-July tn 1973, 1
heard a loud buzzing. I looked down and
saw thousands of indescent wings beating
the ground and whirling about. The air
reeked with the familiar aromaof ants. [ had
stumbled across a lek, or a certain place
where the sexuals from any one colony in-
stinctively gather each vear to mate.

The activity was furious. The males had
already arrived and eagerly awnited each
voung queen. As soon as a female landed,
attracted bv a pheromone the males collec-
tively had emitted, five or six drones would
pounce on her.

Pushing and pulling at each other, the
males formed living balls around the gueen
as they struggled to gain access to her.

Unce one got hold of her, he would clamp
on desperately with his mandibles. Not in-
frequently 1 have seen queens cut in half,
running around with no abdomens.

When the female's sperm pocket is filled,
she produces a special vibrational signal,
like a cricket’s rapid chirp. This lets the
males know she 1s ready to leave. She strug-
gles free and flies off Lo locate a nest site in
the moist desert soil, There she breaks off
her wings, bunes herself, and prepares to
riaise her new colony, Though she may live
for years, she may neveragain see the light of
day. She feeds her first larvae offspring from
her own body reserves. These include the
rich body {at she carnes in her gaster as well
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as her wing muscles, which are no longer
needed and can therefore be metabolized
into nutritious juices. After several weeks
her first offspring venture into the open to
harvest tiny seeds for her. For the rest of her
life she will herself be fed.

Harvesting seeds is but one of myriad
ways ants make a living. Attg, the famous
leaf-cutting ant of Central and South Amer-
ican ram forests, practices a4 remarkable
form of agriculture (pages 794-6). This life-
styvle requires the highest form of divizsion
of labor. My colleague Edward O. Wilson,
who has analyzed Atta behavior in detail,
considers their societies to have the most
speciglized caste system in the ant world.

Uine caste of Aita workers dissects leaves
in the jungle and parades the tiny pieces
back to the nest. There ather castes chew the
leaves and inoculate them with a particular
fungus that grows only in Aida nests. Still
other castes tend the fungus patches, apply-
ing chemicals that kill any other fungi or
invading bacteria.

Alta castes differ dramatically. Members
of one worker caste are small enough to ride
on the leaf pieces their sisters are bringing
home, Their main job is to patrol and fight
off parasitic flies that might try to lay eges
on their much larger preoccupiced sisters.

Leaf cutter colanies, which may number
maore than a million workers, require huge
subterranecan nests to house their extensive
fungus ferms. In constructing a colony's
many underground chambers, ants mav ¢x-
cavate 40,000 kilograms (44 tons) of soil.
Thus they help rerate and turn over the soils
of the rain forest., On the other hand their
defoliating habits make them a major agri-
cultural pest.

has been mastered by perhaps the

world's most mmfamous insect: the
armyv ant. These voracious eaters are the ul-
timate predators. Thev maraud for a hiving.
Crreat columns stream out through tropical
forests, creating a panicky fhight of small
creatures in their paths. Folklore alleges
that the ants, in invading villages, have
even devoured dogs and horses that were
left tethered. Perhaps so in rare instances.
Nevertheless, insects and other small crea-
tures form the mainstay of the army ant diet,

!H{}T HER PINNACLE of coordination

National Ueographic, June 1984




Catch-and-carny
by a nain forest
cleanup crew

ITHOUT A GENERAL., army ants

coordinate thetr moaneuvers to aling o
portion of @ cockroach under their legs
and carry it to the nest. To hunt most
efficiently, the ants time their
movemnents to the needs of a developing
hrood, alternaring between sedentary
and noemadic phases. Durtng the resting
period of abour 20 days, the fat,
immobile gueen produces 50,000 to
100,000 ¢ggs while other offspring [te in
the guiescent pupal stage. (n most days
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workers, foraging only for themselves
and the queen, make short ratds from the
nest in @ rosette pattern (below), first
observed by the avthor's colleogue Nigel
Franks in Panama. On each raid they
vary their direction by an overage of 123
degrees, thus aveiding recombing the
sarme grovund.

After hungry larvae hatch and pupae
emeree as callows, the colony becomes
nomadic, Workers swarm out af dawn
to retrieve all food Iyving tn a 100-meter
path; at night the colomy starts along
the same path o select o new bivounc,
The colony continues in the same
general dindction for wo weeks,
apparently making sharp turns only if
it encounters the scent trod of another
group of army ants.
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So ferocious is their appetite that army
ants wotld quickly exhaust their food sup-
ply if they staved in one place. They never
camp at one npest site for more than three
weeks (dragram, page S01).

Few ants, however, are such nomads.
Most species must battle neighbors, often
with much loss of life, to establish fixed
foraging territories, Once established, ter-
ritorial borders are usually respected by
competing colonies.

But =ome ants mhabit regions where {ood
resources are so patchy, widespread, and
unpredictable that it becomes uneconomical
to stake out a fixed territory. T hese ants find
themselves in frequent conflict with thewr
neighbors over whatever food becomes
avallable. Since few ant colonies can afford
the los=s of life daily battle would bring, some
dpecies have developed more sophisticated
ways to negotiate with neighbors.

southwest, I recontly discovered, ac-

tually conduct ritualized tournaments
between colonies competing for the same
food supply.

The honey ants are so named for their
most striking worker caste, These workers,
nicknamed honeyoots, use their own hodies
o store the sweet hiquid food the colony oi-
ten necds to get throweh hard times in the
desert. They are fed until they swell up to the
size of blueherries. Then they dangle like
amber globes from the ceilings of their
chambers until called upon o regurgitate
neciar to hungry sisters (left)

I had never even considered that ants
might po through rituals, particularly one
aselaborate as a tournament. Thenin 1974,
working in the desert southeast of Tucson,
| began noticing unusual congregations of

THE HONEY ANTS of the desert

In desent bunkens
ants store honey
in living casks

M TIMES OF PLENTY, honey ants of

Arizona gather termites, nectar from
desert plants, and honeydew from
homopteran insects, gnd store the fuids
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hundreds of honey ants. Obviously two
competing colonies were involved, What
particularly struck me was these ants’ bi-
zarre behavior. All were walking around on
stilt legs, asif to make themselves appear as
larpe as possible.

Moreover, many ants were confronting
eich other one-on-one, going through spar-
ring movements and feeling each other, as
if they were taking measurements. They
would dash from gne to another, repeating
thése same ntualized movements. Clearly
they were not fighting to kill.

Sometimes [ would notice one ant leave
the tournament and run back to her nest,
laving a trail. Soon a fresh army would pour
oul toward the contest. Then anant fromthe
opposing colony would rush off to recruit
her own reinforcements.

I could not make any sense of this hehav-
wor. The ants almost seemed to be playving
For weeks on end 1 would lie on my stamach
in the noon-hot sun, observing and filming.
Back home 1 plaved and replayed the films
in slow motion. I mapped in detail the loca-
tionsof the tournaments. Gradually the pur-
pose of these rituals emerped.

Typically, food arrives by fortunate acci-
dent in the honey ants' harsh environment
If one colony discovers a food supplv, say
termites in & dung pile, it will want to keep
neighboring colonies away. So it will often
send an army to engage the neighbors
in a tournament. This preoccupies Lhe
compétitors and prevents them from also ex-
ploiting the food source. Tournaments be-
tween equal colonies may go on for days
until the food in guestion s exhausted.

The tournaments, however, may serve a
second purpose. The measuring and head
counting lets the two colonies assess each
other's strength. (Continued on page 811)

mn the best girtipght stertle vessels
avatlable, the crops-of fellow workers,
called repletes or honevpots. A forager,
foreground, emptizs her crop into an
expanding replete. Othér repletes,
swollen to the size of peas, cling to the
chamber cetling until, during the dry
season, nourishment will be reguired for
the queen, here resting beyond pupal
cocoons, the lorvae, and the workers:
Colonies of 15,000 honey ants keep
some 2,000 répletes in storage.
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Attack of the red
naiders makes slaves
of a weaken specfes

FI1|L.I.




Normaolly they dev
DULidIng Amazon nests, foraging for

| .I'l WS 1T ||I': I'|_.|.i II!:'_"_F.!' ISE. I:':l:'l_'.._ iZed .I'!"' |!'II ] |.j. .r':."l.'l".:l':.' I.|." .II: e Tl iIJ" |rl: £

for fighting, are useless for the domesti parnsitic reds, found mn the foresta and
work that the black, with normal prasslands of Europe and North

mundibles, hanidles so well To survive, America; have become totally dependent

the Amazons kidnap broods each of their serfsants

surnmer that will develop into workers (n I'o found a new colony, a rmated red

the red caomp. The captured yvoung an queen steals tto a slave ant colomy

juickly tmprinted with the odor of thetr gften kitling the resident gueen. Her

new nest and accept the slaove drivers as pdors prove so attractive that workers
&, 30 miuch &0 fimes siaves give up ailegiance (o the prévious Queesn
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(Continued from page 803) 1 suspect that
those ants on stilts are tryving to bluff their
aopponents into perceiving: them as bigger
than they are. After all, only a strong, ma-
ture colonv—one too powerful to challenge
further—would produce so many big ants.

Sometimes, if a colony récognizes that it
can overwhelm its considerably weaker op-
ponents, its workers become slave raiders.
They invade their opponents’ niest. They kill
the queen and carry off the nectar-filled
honevpots as booty. Most important, they
steal the dead queen’s brood. When these
young ants emerge, they will be unwitting
slaves, foraging for the dominant colony and
helping rear the offspring of 1ts quesn. They
thus better ensure her genes' survival.

Slavery is an occasional tactic of the
honey ants. Some ants, however, live solely
on slave labor. Polyergus, the red Amazon
ant, for instance, has large, piercing mandi-
bles designed for a life of fighting. These
mandibles are useless in doing other work
such as foraging, hunting, or brood tending
The Amazons thus must depend on slaves
captured from related species for the day-to-
day business of living.

Asaboy loften observed the spectacleofa
red Amazon raid (pages 806-807). 1 would
spot a column two to four meters long and
densely packed with the Amazons. 1 would
watch them pour into a ne¢ighbor's colony,
readily disposing of any defenders.

Slave raiders do not kill needlessly. In
fact, some use a propaganda pheromone.
They release this chemical, which throws
the defenders into a confused, disoriented
frenzy, while they grab up the brood,

COmnce the stolen young hatch in the raid-
ers’ nest, they are imprinted with the slave
makers’ odors. They accept their enslavers

as their sisters and service their adopted col-
ony us their own.

NTS ARE SOMETIMES exploited by
other insects. A number of solitary
species have learned how to trick

ants into providing them a hiving.

Beetles are the mest accomplished of
these freeloaders. They have cracked the
ants' chemical codes and tactile signals.
Some, which I call the highwayman beetles,
can locate an ant trail by scent. They then
approach food-laden ants scurrving along
this trail and mimic the ant colony's food-
exchange signals. The ant, sensing the
proper signal, feeds the beetle.

Other beetles have learned to emit the
ants' very own scents (facing page). They
and their larvae can thus live unmolested
right inside an ant colony. They also trick
their host ants into feeding them and nursing
Lheir larvae. Mareover, the larvae of these
beetles feed on the ants' brood. That the ants
do not recognize these parasites as foreigners
Hlustrates how rigidly ant behavior is domi-
nated by chemical and tactile signals, Ants
do what they are programmed to do,

Yet yvears of ant walching have demon-
strated over and over that these creatures
are far from simple. In fact, they have much
to teach us. For here in the insect world we
can observe societies that in many respects
are at least as complicated as ourown,

We see, furthermore, that in nature such
socinl systems have evalved repeatedly. The
ants seem to be saving that on this planet it is
an advantage to be social. They cooperate
with virtuosity. They do not Kill each other
recklessly. They do not waste energy. In the
evolutionary battlefield, they are survivors.

Yez, we can learn a lot from the ants.

The beetles that came to dinner . . . and stayed

IMIC WITHOUT EQUAL, a'short:

winged beetle (Lomechusa strumosa)
wins adoption tnto the family of this
European anit by secreting trresistible
scerits into dense clusters of bristles on
its back, The beetle can [ive only in the
arit nest. A worker ant feeds an adult

FOAENEE REEEWEE, BFGHET 17§ T/ekm LE-5ifi

beetle, top, tofally oblivious of the lorge
beetle larva, at conter, consuming an
ant larva unhindered. Two other workers

tend ant lorvae, [ower. The beetles also
edt their own larvas, preventing

overpopulation of thelr species and the
total elimination of thelr hosts.
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ocounge of the forest,
mound-builder ants
are a friend to man

RAGON SLAYERS of the irisec

world, European wood ants surrownd
and leill o sawfly larva of the genus
Diprion, one of the 100,000 nsect larvae
the colony, numbering a million
workers, maoy consume in a single day
Such sweeps occur in the netghborfioond
of the distinctive home mound that g
colony structures from wigs, pine
needles, and bark. Starteéd ditop a stump,
it may rise to a height of two meters
[ts materials and shape encolrage manoff
of ratmwsater and (nsulafe 165 moany
chambers during lorng European winters,
wheri the body heat of the ants l'ir.'r.'j.".'-
it warm. Several hundred queens
reside here. Newly mioted females return
each spring to their own or a Aeighbor
mound. In summer the overcrowded colon)
like a cell, divides, and g number of
queens, each accompanied by severnl
thousand workers, move reearby to
start new mourds

Becatise the wood ants serve as d
binlogical control on forest pests,
Europeans for years have valued them
Several nations hove passed LOws (gaLns
harming the nests. Foresters often cover
the mounds with screen to keep oul
woodpeckers and to discouruge hunians
who would mine pupae for fish and bird
food. Nests are aften collected by the
harrelful and trucked to other forests
where wood ants hove disappedred, []

[LLUSTRATHONS TEXT BY
ALICE J. HAL.]
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Kskimo Hunters of
the Bermg Sea

By BRAD REYNOLDS'  Photographs by DON DOLL




Hot tea on an ice floe breaks the chill of early Aprlon
the Bering Sea. Out since dawn 1n the snow, Yupik
Fiskimos from the west coast of Alaska hunt seals to [eed
their families. Though modern in their methods, they are
traditionalists at heart, hving on the edge of a continent,

of a culture. of survival.




BOVE THE ROAR of the motor [ heard
a voice singing: “Kansas City, Kansas
City, here 1 come."” 1 looked over my
shoulder and saw Joe Asuluk grin-

ning in spite of the wind-whipped
rain slashing his face. Obviously enjoying
himself bucking the high swells, he burst
into song again. But our destination was a
long way from kansas City. We wereina 22-
foot open boat in the Bering Sea, heading,
as best T could tell, toward the Soviet Union
Lo hunt geese.

“You're sure there's land ahead?" I velled
back, He kept grinning as another wave
washed aboard.

Joe's boat was a sturdy new Starcraft,
powered by an 85-horsepower outboard.
And while we sliced through most whitecaps
at a fairly smooth angle, time and again we
hit one dead on, cascading spray to either
side, over the bow, and intoe the boat. If you
didn't bend your head in time, vou caught a
faceful of salt water.

We were drenched, as well as our guns,
but Joe kept singing and sieenng toward the
horizon, where he promised flocks of geese
beyvond counting.

He knows that his
village must hunt and
fish to survive.

Joe is both the policeman in Toksook Bay
and the cook for its grade school. But in spite
of the fact that he earns a salary, he knows
that his village must hunt and fish to sur-
vive. He hoped to return with a good harvest
of geese to share among his people. T won-
dered if we would return at all.

I had been living in Toksook Bay off and
on for more than a yvear with another Jesuit,
Don Doll, making photographs and learn-
ing about life in a Yupik Eskimo village, A
short visit nine yvears earlier made me want
to spend more time in this remote settlement
where 370 people are still dependent upon a

Brad Reynolds is o writer-photographer based
in Seattle, Washington. Don Doll tenches pha-
tography and chairs the Department of Fine
and Performing Arts at Creighton University
in Omaha, Nebraska. Both are Jesult priests.
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subsistence life-style and relatively isolated
from outside cultural influences, In an open
boat on the stormy Bering Sea, I was begin-
ning to think maybe [ had seen enoagh.
Toksook Bay is a new village perched on
the edge of Nelson Island, Alaska, about 150
miles south of the mouth of the Yukon Riv-
er. Fronting on a bay that opens onto the
Bering Sea, the village 15 surrounded on
three sides by low rolling hills and tundra.
Not a tree grows on the island. In fact, there

is not a tree for more than a hundred miles.

Families from Nightmuie, a village in-
land on Nelson lsland, began moving to the
site in 1964 to be closer to their summer fish-
ing camp. Some floated their houses across
the bay on oil drums lashed together. Oth-
ers, when winter came, pulled them over the
ice on sleds behind dog teams.

John Charlic moved his family from
Nightmute to the fledgling settlement that

first winter, It took 30 dogs nine hours to
drag his house across the ice. John told me
aboul the move and his reason for it with
lots of hand signs and the little English he
has learned from his own children and the
Roman Catholic priest. “From Nightmute
to Umkumiut fishing village, too far; Too
much gas. Lots and lots of gas."”

Mast dwellings in the village are three or
four rooms, setin haphazard rows along dirt
streets and nuzzled by snowmaobiles and
parts of snowmobiles, Surrounding the
homes stand fish houses, where dried fish
and sealskin bags of seal oil are stored along
with nets, floats, and other equipment. In
squat wooden bathhouses the villagers take
excruciatingly hot steam baths, and there
the elders diseuss community affairs. Near-
by spread wooden racks for dryving salmon,
herring, and whitefish.

The village enjoys the unusual luxuries of
runming water and indoor plumbing, Streets
have lights, electricity is available for every
house, and telephones have heen installed.
Not that these modern conveniences come
without drawbacks and frustrations, Elec-
tricity, provided by AVEC (Alaska Village
Electric Cooperative), costs 48 cents per
kilowatt-hour. The state pays half, but the
villagers' rates are still five times those of
Washington, [, €., residents,

Joe Lincoln, local agent for Wien airlines,
has racks of radio equipment, as well as two

National Geographic, June 1984




telephones— one for bhusiness, the other for
his family. “What good are these phones?”
Joe remarked to me as he tried in vain to
reach Bethel, 120 miles away. “You call for
30 minutes, and they are busy. Then you
call, and they don’t answer.”

The economics of hunting for food is also
a concern. In the jce-free summer villagers
take out their motorboats to net herring and
salmon. In fall and thenin early spring, after
the ice breaks up, they use them to hunt
seale, ducks, and geese. In winter they
chase across the frozen tundra and the bay
on snowmaobiles to hunt and trap foxes and
mink. Snowmobiles and outhoard motors
are expensive. And gasoling here sells for
£2.40 & gallon.

There are only two ways (o get gasoline,
heating oil, and supplies into the village,
both are costly, After the spring breakup,
two or three barges chug into the bay, pump
gas and oil into tanks on the edge of the vil-
lage, and unload supplies ordered months
earlier, littering the beach with piles of lum-
ber, & new boat or snowmaohbile, and boxes of
canned foods for use at the grade school.

Most goods are flown in from Anchorage
aboard the Twin Otters that land on the dirt
airstrip daily during good weather. The
planes carry mail, passengers, and groceries
for Larry John's and David Jimmy's small
stores, But air delivery 18 reflected in the
prices. A half gallon of ice cream costs $6,
a three-pound box of laundry somp, close
to $4; a box of disposable diapers, $15.50. 1
was amused to find salmon for sale—a
15-ounce can for 83,79,

Salmon 18 a village mainstay, both for
subsistence and income. In May about a
dozen men leave their families to journey
some 200 miles southeast to Bristol Bay,
where the salmon industry is big business,
Signing on with the fisheries at Clarks Point,
they use their own or company boats to net
the kings, reds, silvers, and pinks that swirl
into the bay en route to their spawning riv-
ers. On a good day a boat can haul in 15,000
pounds of fish. The cannery gets 15 percent
of the catch in payment for its boat.

In a few short weeks the families who fish
earn their income for the year, anywhere
from $3,000 to $60,000, depending on the
catch, whose boat it is, and how many fami-
lv members work (Comtinued on page 522)

Exkimo Hunters of the Bering Sea
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Left to themselves by the resi
of the state, scores of Yupik
Eskimo communities dot the
coast of the Bering Sea and the
broad, marshy deltas of the
Yukon and Kuskokwim Rivers,
Toksook Bay (population

370) was established on 40-
mile-long Nelson Island in
1964, when families from the
village of Nightmute moved
closer to fishing grounds. The
nearby Yulkon Delta National
Wildlife Refuge shelters half
a million wildfowl] each
BT,
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Ta share their good fortune, Anna
Asululi fabowve, left), Darlene Morpan,
right, ond shy Lucy Asulul, middle,
carry emperor geese shot by Anna’s
father to frivnds and neiphbors.

These birds will prebabily end up in a
delicious gogse soup, Dividing with
others is g Yupik tradition in the deltg
region, where four-feis of the

world's emperor geesy rnest.

Eskimo Hunters af the Bering S

Awellstoched gun/rack {left) hangs
in the [iving room of Poul Jehn, d
former mayor, whose deuphter Azotha
plays with his grandson Vernon,

Men hint ducks, geege, and ptarmigan
in spring and surmmer, and spals year-
rontredi I weincter they trap foces, mink,
and hare for thetr pelts. Staple foods,
honwewer, are salmon and herring
nétted i sunumer and dried for Winter.
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1 hey don't close school fust becouss of snow m Toksook Bay. So.on this blustery
with the fempereture dropping to minus HTF—<0ao young
giris set off for the grade school down the main streat of town, Strong Bering Seg
winds like thess whistle gcross the fgland much of the time, ooccasionally read nirng

SEDrLEary MOrning
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0 mitles an howur, If there wore g serious sTorm parents wiould escort thets

hildren o school or drive them @ snowmaobiles. There was one stdrmy morming a

ferw yeurs ago, howevar, when the prncipael of the high school couldn't svén find

the bhutlding. That doy he called off school
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together. Toksock Bay offers few paving
jobs, so Bristol Bay money is important.

Subsistence fishing for salmon around
Toksook Bay is also serious business. One
afternoon [ went out with Joe Asuluk, my
companion on the Bering Sea goose hunt, to
haul in his net from a nearby river. As we
headed upstream, I could see the silver flash
of fish below us. We began at one end of the
net, tugging and lifting it, pulling the boat
along, and untangling the salmon's gills
from the mesh. As fish piled higher in the
boat, Joe explained the science of subsis-
tence fishing to me. “The woman knows.
She tells you when you have enough ™

Until then, the men haul in salmon, which
the women fillet along the bone and hang
over the racks to dry, Once dry, the fish are
stored in baskets or boxes until néeded.

When salmon or herring are running,
Toksook Bay is a busy place, families work-
ing together, each member at his or her tra-
ditional task, layving in food for winter.
Father and son handle the nets while mother
and daughter clean the catch, Villagers of-
ten set up camp close to a favorite fishing
site, With boats of families leaving and re-
turning daily, the pink flesh of dryving salm-
an, the silver of hetring on the racks, the
barking dogs and playving children, the viil-
Iage takes on a festive air.

Yet hazards are alwoys present. Villagers
tell of times when they dragged the bay,
searching for the body of a fisherman who
fell overbeoard in heavy seas, Elders remind
youngsters how to save themselves in winter
storms by burrowing in the snow.

Where the livelihood of

everyone depends so much
upon the role of each ...

Families are strong in Toksook Bay.
Where the ivelihood of evervone depends so
much upon the role of each, the members of
a family form solid and lasting bonds, Rare-
ly does anyvone move away from family and
village. Only about a dozen students have
left to attend the University of Alaska in
Fairbanks. Until recently, no oné had
staved the full four years. The strange
city environment, language problems, and

B2

homesickness make for slow and often dis-
COUTALing progress,

Respect for authority in the village runs
deep. In their Yupik language the same
word means both listen and obey. When
children histen to their parents, they obey
them. Parents do not argue in front of chil-
dren, nor do they physically punish them.
Instead they prefer to talk with a child until
he realizes his behavior is wrong.

But when parents drink, they forget their
gentle ways. The villagers are alert to the
problems of alcoholism. Like most other vil-
lages in the region, Tokzook Bay prohibits
aleohol. But those who want to drink know
where to find bootlegged liquor and home-
brewed beer

In a village 100 percent Catholic, divorce
is almost unheard of. People take their reli-
gion serpusly and do not relegate it merely
to Sunday morning. Nick Therchik and
Bruno Chakuchin are deaconsin the church
and direct prayvers and Communion services
when Father Dick Case, their priest, 150ffto
one of the two other villages that he serves,
At least once a year the people of Toksook
Bav sponsor a religious rally—a weekend re-
vival when Eskimos from surrounding vil-
lages come to share songs, spiritual talks,
and praver.

Village children are expected to pull their
own weight and to contribute as much as
possible to the family's welfare, Whena boy
shoots his first seal, his mother will host a
seal party, dividing the meat and hlubber
among the other village women and giving
oul prizes of seal oil, rice, sugar, cloth, and
toilet paper. When a party is announced,
guests gather outside the door and the moth-
er of the young hunter distributes the gifts,
tossing armiuls of them up in the air. Laugh-
ing, the women will scrambie like children
to catch them.

Mark John was taught to fish and hunt by
his father, Paul. When Paul served as may-
or, he left the hunt for food up to his sons.
Mark, unmarried in his late 20s, is still re-
sponsible to his family,

“*Char family 15 like a cham,” Mark ex-
plained. "When you are unmarried, vou are
inside the chain and you contribute to it
Last vear I made good money fishing. I gave
it to Dad. He gives me enough to live on and
a hit more, since I'm oldest. I've saved

Narional Geographic, June 1984



enough to fly to Anchorage and to visit
friends in other villages. When you marry,
it's different. You begin your own chain.”

Yupik, ane of the twao basic Eskimo lan-
guages in Alaska, is the common tongue of
the village's 65 families, although all but
the very old and the verv voung speak some
English. Children learn English in the grade
school. Wilma Moore; its principal, ex-
plained to me that in other villages the first
three grades are often taught in Yupik, but
in Taoksook Bay the parents want the chil-
dren to get English right from the start. By
the time they reach high school, they are al-
most as comfortable with Enghsh as with
their own language

In 1976 a two-million-clollar high school
was built in the village. Students no longer
have to travel to St Marys, the boarding
school 125 miles north in the Yokon Valley,
or even farther to the Chemawa Indian
School in Salem, Oregon. Nelson lsland
High School teaches English, math, and
seience, as well as home economics, typ-
ing, and shop. In addition, traditional
crafts and dancing are offered.

At first glance the boys, dressed in T-
shirts, blue jeans, and tennis shoes, could
belong in the classroom of any American
high school. But the girls wear long earrings
of carved walrus ivory and parkas with
heavy wolverine and white fox ruffs. And
a line of snowmobiles replaces the parking
lot full of cars,

The bovs hunt and fish, the girls help their
mothers around the house, take care of
yvounger sihlings, and in summer gather ber-
ries and other foods. Other than that, there
is not much for teenagers to do, There are
sports, of course, at the high school during
the school vear. In fact, during the long,
dark winter the school gym 1s a center for
recreation for adults as well as youths. Tok-
sook Bay plays basketball tournaments with
other high schools, and men form teams to
challenge nearby villages. For the boys there
are also traditional sports, enthusiastically
played at local vouth olvmpics.,

Once & year the high school sponsors a
carnival, with cakewalks, darts—even a
mock jail (the mayor, village councillors,
and the priest are its most popular prison-
ersl). In the late spring the students decorate
the gym with streamers of crepe paper,

Eskimo Hunters of the Bering Sea

hright stars, and a poster proclaiming “We
may never pass this wayagain, " Theyelecta
king and queen, who dance the roval dance
wearing their crowns—just as in any other
high school on prom night.

The village council voteéd to allow two
dances a month in the community hall, and
they're well attended, with taped music by
the Bee Gees and Kiss blasting through the
darkened room. The night may end with a
couple walking hand in hand past the edge
af town and down the dirt airstrip—always
keeping one ear tuned for the siren that
blows every night at eleven o'clock, signal-
inga curfew for anvone of high-school age or
yvounger, Before the siren was installed, the
church béll rang the curfew.

Still, he dreams of moving
to Fairbanks . ..

When Gabriel Chagluak graduated from
the high school, he was lucky enough to get
one of the few jobs open to a young person—
as & teacher's aide in the grade school. Still,
he dreams of moving to Fairbanks, to attend
the University of Alaska, see stores, snd
learn to drive a ¢ar. " Then I would learn all
the streets around and drive to Florida. ™

But Gabriel's father is in poor health and
unable to do the hunting and fishing the
{amily depends on, so Gabe and his brothers
remain in the village to care for the family.

Eva Nevak is another Toksook Bay high-
school graduate. She has probably traveled
farther from the village than anyone ¢lse her
age, having visited friends in the southwest-
ern states. One summer she spent two
months in Bremerton, Washington, with
Tom and Leslie Dolan, former teachers at
the high school 1n Toksook.

I saw Eva in Bremerton during the bap-
tizm of the Dolan's twin baby boys. She hasa
winning smile, made even more so by dim-
ples. Wearing a soft, flattering dress and a
borrowed pair of high heels, she looked at
home with other guests. But she spoke wist-
fully of her mother's weekly phone calls,
when they could speak in Yupik topether.
She talked of going back to the village,
where there are not so many people always
inarush to gosomewhere, nocars, no fright-
ening traffic (Continued on page 828
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or noises, and where the air is clean. It was
then I realized that the life of the voungsters
in Toksook Bav was slow and sedentary in
my mind, bul not necessarily in theirs.

"B-14 ... 1-23 .. . N-47." The numbers
on the bingo board light up as a village won:-
an calls the numbers for the players filling
the community hall, the other center of vil-
lage  activity. Bingo, played two days a
week, is the village's only regularly sched-
uled social event. Sitting cross-legged witha
bag of markers close at hand, players spread
their cards in tidy rows on the floor. Most
keep a soft-drink can handy for spitting.
Men, women, and children—ypractically the
entire village—dip snuff. The children be-
gin as early as two. It is a common sight to
spot preschoolers toddling around the play-
ers, the telltale worn circle of the snoose can
in their back pockets.

Movies are occasionally shown in the
community hall, projected against a white
wall at one end of the meeting room. The
films, ordéred from a distributor in Anchor-
age that specializesin servicing villages, are
all family fare, so evervone s welcome.

Soon after the showing s announced,
families begin filing toward the hall. The
children crowd up front on the floor,
sgquirming, laughing, sharing candy and
soda with one another. Their parents sit on
the floor behind them; the older ones are giv-
en folding chairs. All the way to the hack
cluster the teenagers.

The film starts, the noise dies down. The
Eskimos are an appreciative audience,
layghing and applauding as the scenes un-
fold. During scary scenes, like the evil witch
creeping toward Sleeping Beauty's house,
the smaller children cover their ears in ter-
ror. Evenif there is no loud noise, they cover
their ears but never their eyes.

While watching & very popular film about
the Vienna Boys' Chair, 1 could not under-
stand the uproarious laughter at scenes that
did not strike me at all funny—until I real-
ized that each of those scenes included a bov
with freckles and curly, bright red hair,
characteristics unknown mn a wvillage of
brown skin and stranght black hair.

Movies are alwayvs a big draw. But an
even bigger event took place when the entire
village gathered to celebrate a wedding.
At the reception we feasted on seal, mink,
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and akutag. Akutag—Eskimo ice cream—
is made of berries and shredded salmon
whipped in seal oil, a delicacy that is defi-
nitely an acquired taste, After the meal the
groom staved for the showing of Walt Dis-
ney's The Littiest Hovse Thieves, while the
bnde went off to visit with friends.
Toksook Bay now has television recep-
tion, although videotapes remain popular.
Nearly half the families have videotape ma-
chines, and they trade shows back and
forth. The voungsters love cartoons, and the
older children, kung fu movies. The adults
watch them all, from Towering Inferno to
Every Which Way Bul Loose. Betore TV,
news came mainly through the two radio
stations that can usually be tuned in from
Nome and Bethel Newspapers and maga-
zines arrive regularly at the high school, but
I saw only one family in the village with &
subscription to the I'imes from Anchorage.

Villagers are well aware
that the outside world
18 changing their lives.

Toksook Bay may not be reading the
news, but the villagers are well aware that
the outside world is changing their lives,
First came the Alaska Native Claims Settle-
ment Act—and then the prospect of Bering
Sea oil discoveries. Both stimulated vil-
lagewide discussion. It eemed when we
werenot in the community hall for bingoora
movie, it was for another meeting.

The settlement act of 1971, In attempting
a just distribution of land and money to
Alaska's natives, has wrenched them into
the hard realities of Z20th-century economics
and politics. Suddenly a village without tele-
vision or cars was jomned with similar vil-
lages into a multimillion-dollar corporation.

Alaska's Eskimos, Indians, and Aleuts
were given 44 million acres of land, a little
more than ten percent of the state's total
acreage, They were also awarded 962.5 mil-
lion dollars for claims on the rest of the land.
The federal government organized the na-
tive population under 13 regional corpora-
tions to distribute funds to the 200 eligible
villages. These also formed corporations,
with the villagers as shareholders.

National Geographic, Jine 1984




The Eskimos of Toksook Bay each own
one hundred shares in Calista, the regional
corporation, and equal shares in the village
corporation, Nunakauiak Yupik.

The Calista Corporation, sécond largest
of the regional corporations in size of land-
holdings, number of shareholders, and total
assets, hasinvestmentsin Alaska, including
the luxurv-class Sheraton Hotel in down-
town Anchorage. After several years of
multimiilion-dollar losses, the corporation
turned its finances around, making a profit
and paving dividends to shareholders for
the first time in 19582,

While relatively little money has as yet fil-
tered down to the individual, the Eskimos
spend a great deal of time and energy dis-
cussing everything from offshore oil drilling
to the dangers of snowmobiles speeding
through town. Meeungs are usually bilin-
gual, for the benefit of the whites who fly in
to counsel and inform.

In 1979 the federal government informed
villages in the region it would accept buds for
leasing drilling rights to companies interest-
ed in exploring for il in the Bering Sea. As
part of the coastial-zone management pro-
gram, a board to represent local interests
wis elected from the villages in the Yukon
Delta region.

In January 1981 chartered planes from
the distant villages landed on the Toksook
airstrip, while snowmobiles from the nearby
villages roared into town. The board was
medting here with representatives from
Nunam Kitlutsisti (Protectors of the Land),
a group from Bethel advocating the subsis-
tence life-stvie for Eskimos.

The group’sdirector, Harold Sparck, told
the meeting, “Keeping New York City lit
and operating the air conditioners in Los
Angeles is the reason for these leases. ™

Few, if any, of those attending had been
to New York or Los Angeles, and with a
wind howling across the snow-swept tun-
dra, it was difficult to connect Toksook Bay
to those distant, foreign places.

As he talked, Harold flashed slides of oil
rigs, tankers, and acres of stacked pipe.
“The land, the water, and the air are never
the same again,” he asserted. “Oilmén make
noise and spill things into the water. Even
when they try to be careful, they are going to

change things."

Eskimo Hunrers of the Bering Sea

One of the representatives from Mekor-
vuk quoted from a newspaper article on oil
prospectsinthe Bering Sea, translating it ef-
fortlessly into Yupik. He feared that the oil
companies would want to build a deepwater
base on his island, Nunivak.

Although the first exploration drilling will
be to the north of here, Eskimos in the Tok-
sook area believe that their subsistence live-

lihood may eventually be upset by
environmental damage.
Will the o1l companies

listen to his people’s
problems and honor their
promises? an Eskimo asked.

As the meeting progressed, the Eskimos
bhegan to realize the inevitable-—that more
people will be coming into theirarea, wheth-
erornot they want them, that the oil compa-
nies' interests in the resources under the
water conflict with their own interests in the
resources within the water. And while they
might not understand all the complexities
involved, they feel the pressures.

Will the oil companies listen to his peo-
ple's problems and honor their promises? an
Eskimo asked.

Harold replied, "“If you're strong
enough—and have ashotgun in your hand. ™

After listening for hours, Mayvor Paul
John rose to express the feelings of many
thete: “The oil pecple do not care about fish,
the seals, and the birds. They will come for
oil to make money so they can eat their kinds
of food. Thev eat through money.™

Attentive to the needs and concerns of his
village, Paul worries over many changes he
sees, such as the village yvouth turning away
from a subsistence life-style. “This is be-
cauze they have gone out to college and the
cities," he savs, “living with kassags
|whites], Unless they relearn to eat the fish
foods, some of the young may starve.” Re-
calling a time before canned fruit and pack-
aged cookies, Paul continugs to rely upaon
what the land provides, all the while warn-
ing- that the store-bought foodstuffs may
someday disappear.

Paul Johnand (Continued on page 834)
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To turn his house into a boas, Ben Chagluak loaded it anto 55-gallon drums
arid towed it from the old fishing camp ut Unthumiut to Toksool. His father and
fellow founders of the town did much the same thing 30 yeors ago whan they
moved across Nelson Island from Nightmute; other residents waited until winter

832 National Geographic, June 1984




to drag their one-room dwellings over the fce with dog teams, Government-built
heusing luter doubled the number of homes sholtering the villoge's 65 familied. A
ditermination fo make thedr ves better prompted their first move. It still
contributes to the success of Toksook Bay.

Exkimo Hunters of the Bering Sed 333




the otherelders worry that theirchildren are
losing hold of the Eskimo traditions. Thev
sound that warning regularly at their meet-
ings. “Losing our culture.” The phrase also
kept arising like a refrain at a meeting of the
yvouth organization. Said one girl: *Losing
our culture, our roots, is like weakening us,
What will our kids have to look back on?
Will they know where they came from#"”

But little of that meeting dealt with the old
ways, Instead, they planned their next
dance, discussed speed limits for snowmo-
biles in the village, and talked about open-
ing & snack bar. "So we can get money to go
where we want to go,” as one high-school
boy put it. “Or get what we want to get. " He
smiled. “Like planes.™

Simeon, Paul John's second son, is mar-
ried and raising a family. He continues sub-
sistence hunting and fishing, but he also

“Our folks expect us to hve
like them. . .. Sometimes
@a}' dﬂﬂ_’t gﬂdﬂ{stand us.”

teaches in the Headstant program, He says:
“Our folks expect us to live like them. They
had to cut firewood—we were ralsed with
stove oil. My dad lived in an old mud dug-
out. Sometimes they don't understand us,”

A month after the meeting on oil leases,
villagers gathered in the hall to talk with
representatives from Alaska'’s Department
of Fish and Game, Introduced from a near-
by island two decades ago, Nelson Island’s
musk-ox herd had outgrown the food supply
and needed ta be thinned by some 20 cows.
But who would hunt them?

Ed Shavings, an Eskimo guide from Nu-
nivak, was flown in to tell the men of Tok-
sook Bay how they thin the herd on his
island. He said that big money could be
made from the game hunters, who arrive
from the world over for an opportunity to
shoot a musk-ox. Not that there's all that
much suspense to the hunt, When cornered,
a herd backs together into a defensive hud-
die, immeaobile and helpless agninst guns.

But since onlv a few were to be killed that
vear, the hunters would be chosen by lot.
Permits for Alaskan residents run $25. For
out-of-state hunters, a thousand dollars.
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On Nunivak, sportsmen pay another
£3,000 to $5,000 for a guide, use of a snow-
mobile, food, and a night's lodging in the
guide's home, since there are no hotels. The
sportsmen take only the head and hide of the
animal, leaving the meat for the village, So,
in addibion to the money, Nunivak residents
still get the food.

“Sometimes they're so happy with the
trophy that they tip you $200, $400.
Those businessmen!” sald Ed Shavings
wonderingly.

But the attitude on Nelson Lsland is differ-
ent. Bob Pegau of the Department of Fish
and Game tells me: “Here the people are
much more possessive about their animals,
They're not 20 open to outsiders as the peo-
ple on Nunivak."”

To make as sure as possible that the an-
mals will be hunted by Nelson Island peo-
ple, the elders decide that every villager
should put in his name, stacking the odds
against an outsider being chosen,

The February morning of the drawing is
15°F below zero. Even if anyone from the
outside wanted to be there, planes cannpt
land because of the strong, gusting winds,
which send the chill factor plummeting to
minus 65°F. At 8§ a.m. it is still as dark as
night, but I see huddled figures, bent double
apainst the wind, moving toward the com-
munity hall. There 15 trouble getting its ol
heater working, and people keep their par-
kas on. Men bring their wives, and children
on their way to school drop by to write out
their names and drop them into a five-gallon
paint cin.

Then, evervone turns to me—the villag-
ers have agreed among themseélvesthat I am
impartial enough to draw out the names.
One by one I pull out 20slips. The names are
all from Toksook Bay and nearby wvillages.
To the disgust of the hunters, thev include
eight high-school vouths and two grade-
school girls. The rest, though, are men.

After the Fish and Game representatives
have issued permits, Paul John stands for
attention. In Yupik he announces that the
village leaders have decided tlat the musk-
oxen will be shared equallv among all the
people, as are the first salmon, seals, and
other game brought into the village.

There is no discussion. In Toksook Bay
the old ways still come first. 1l

National Geographic, June 1984
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Safest money under the sun.

When vou re gazing at a tropical sunset it's pretty =0 next iime you set aff for some distant
casy Lo lose sight of your money. That's why shore, protect vour stav with BankAmerica
it's a good dea to carry something far safer Travelers Cheques. That way you can see the
sankAmenca Travelers Cheques world and look out tor vour money at the
They re welcome n 160 countnes around wame time.
the globe, and if somewhere along the wav they're After all, what good is stealing away to
ever lost or stolen, you can get them promptly paradise if you wake up and find your money's
refunded in more than 40,000 places worldwide in paradise lost?

BankAmenca Travelers Cheques. Accepted and refunded all over the world.
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PRECISELY TO THE DRIVER.

The 1984 Mercury Topaz has been designad to be more than an exten-
sion of one’s personality. It's been designed to be an extension of a driver's

input, reflexes, and responses.
Consider its source of power. Unlike most conventional four-cylinder

designs, Topaz's new 2300 HSC engine utilizes high-swirl-combustion tech-
nology to glve you more responsive acceleration in city driving and other
stop-and-go traffic situations.
Topaz is the only American-designed car with a standard, fully inde-
suspension system incorporating both front and rear MacPherson

ides a smooth, comfortable ride while allowing the driver to

n a superb feel of the road.

~ Other standard features, such as power brakes, front-wheel

drive, and precision rack-and-pinion steering all contribute to mak-
~ Ing Topaz a highly responsive automobile.

The Mercury commitment to quality Is evidenced not
only in Topaz’s fit and finish, but also in the way the car
“feels’ on the road—an intangible for some perhaps,
but certainly one characteristic that today's more
enlightened buyer will appreciate.

- We invite you to experience

Topaz for yourself. o
“ "_ \\hhﬂﬂn& you'll -

-
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Enter the naked mole rat
... a sausage with teeth

T DOESNT RANK with pandas for cute-
ness, with lions for majesty, or with snow
leopards for rarity. But the naked mole ratis
significant, even if it looks like a sausage
with teeth. It also exemplifies a continuing
frustration for us at the Society.

For every 25 of the research projects the
Society supportis—these number nearly 200
4 vear with a total budget of about three and
a half million dollars—onlyv one will be re-
ported in NATIONAL GEOGRAPHIT or our
other publications. Some of the projects are
too specializred to be of general interest.
Semedon’t lend themselves to photography

Enteér the naked mole rat. The Society has
helped support the work of Jenmifer U, M.
Jarvis, Paul W, Sherman, and Richard D
Alexander in their collection and study of
this remarkable rodent—remarkable be-
cause in its colonies it resembles highly se-
cial insects, and in its metabolism reptiles,

Native to East Africa, naked mole rats
live underground and bave an extremely
low metabolic rate. They burrow through
hundreds of meters of dirt barely softer than
concrete “like an endless convevor belt of
moving mole rats pushing inexorably lor-
ward,” according to Dr. Jarvis.

Most unusual among mammals 15 a trai
thev share with ants and bees: Only one fe-
male mole rat in a colony breeds,

This queen, probably through behavioral
and chemical signals, controls the apparent-
Iv peaceful and cooperative mole rat society.
Should she be removed, however, chaos
may ensue and continue until another fe-
muale asserts her dominance as the new maole
rat queen.,

With colomes established at the Universi-
tv of Cape Town, Comell, and Michigan,
the scientists should learn a great denl more.
Naked mole rats are at one end of a spectrum
of mammal social behavior, For this reason,
thev should make excellent examples
against which other mammal behavior and
adaptation can be compared

The scientists’ multiple backgrounds in
studving insects, birds, and mammals, and
in physiology, behavior, and systematics,
will help in their search for understanding,

Studies are often given the designation
“interdisciplinary™; the term has become
almost a one-word cliche. Not 1in thas case.
The naked mole rat isinterdisciplinary by its
nature, & through-the-looking-glass animal
that happens to chvirp like a chick when dis-
turbed or when communicating with other
members of its colony. Support for the work
15 also mterdisaplinary, having come from
the researchers’ universities as well as the
National Geographic Society

Naked mole rats might have continued in

FHETIIGASEH BY CHRTETIPHER DR 9 & AN

their customary obscurity excepl for the
Society's News Service, which regularly
writes features and distributes them to hun-
dreds of publications at no charge. Don
Frederick’s storv on the animal caught
editors” fancy. Within a few weeks at
least 30 papers from Boston to Big Spring,
Texas, printed 11, and two science maga-
zines featured the rodent. This helped ease
our frustration at not finding the room to
publish our own story. Maore important, we
transmitted results of Societv-supported re-
search to o large audience.

[ am tempted to say that the rodent has
had its davinthesun, butifthere isone thing
naked mole rats don't often see, it's the sun,

W o 7y
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The 50th Anniversary Edition
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FIELD GUIDES

The Most Important Natural History Library Ever Created

en- /or

Bound in rugged, genuine leather
and accented with 22k gold
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T'he 50th Anniversary Edition
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Bound in rugged, genuine leather and accented with 22kt gold
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The Most Important Natural History Library Ever Created

l 1934, Roaer Toiy Petersan was
irt the brink of making publishing
MOy with 8 sangle boox thai
wirrLisel Duim I_'I rcl wWalC NI i ||'|"
appreciation of nature o orse O
the most popular pastirmes i
ATEica

That book? A Field Guide (o the
Birds which, in its hrst wees
resense, was 8 seld-odl, And
recently, revised and updated. ths
ook has again climbed the best
selier lists acclaimed as always
e most successiul and

irfuertial bivd book ot &l hme

If the story ereded heee this
wiuld be lorever excitirng. But
more books followed A
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Peterson Field
Peterson and Rading experts

covenng the Tull spectrim ol

natuire: Birds, Butterflies,
Wildflowers, Sea Shells, Stars and
Planets, Weather and Almosphere,
T'rees and Shiubs, Coml, Rocks
and Minerals, Freshwater Fish

} tittes |nv all, Toogether, they

Liri o £

SLE T
AT WO il natLire
sprablifgg vou 1o see, know and
icdentity atl of nature 5 wanoers

immediately by sight and by name

Yel, until now, acquiring this
complete collection has been
difficult te do
SLIPRSINY, YOu My search any
number of book stores and find

only a hanaiul of Field Guides af

AR e e B SOies T001an
sirmpty coannot afford 1o carmy the
nMecessany depth of stock Thios:

will Lisiialhy b
= M il Y ] |

Wou Qo oCal
affered M a papertes
nice enough, bul probabily nod
whial 8 bookl lover had in mind

Eaih Gulde s a conpanioryl 4% = 70

Mow — a 50th anniversary
“lifetime” edition

Mow, for the first time ever, all of
these landmark works are being
gathered tocether into the mos!
CimpHeteE, CoMmprenenshe and ub
to-date Natural History Librany ever
created, And, In honor of themr
2th anniversary year, this
cimipiete collection will be bound
in rugged, beautiful, genuine
leather, housed in a hardwood

display case and contain a volume
autographed by Dr. Pelerson,

e Easton Press has created an
edition of superh quniity. Each
Ciusde 15 bound in beautiful
ruggedly supple keather, Each
weather resistant cover is deeph,
embossed with a golden design
Arid eacl

a5t for cenerations.
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A Peterson autographed edition with selected new and original art work.

L, Polersown, Amtterica s oveates! fivdng bivd arrist

An autographed edition

Roger Tory Peterson is generally
acclaimed as the greatest bird
artist since John James Audubon
His onginal at works cormmuanid
SFErmILm I:.'-ril. 05 i |:|.F|I:| 'nll'rll"."'rlf'l.".'T
they are offered lor sale. Mow you
oo, can share the pride in owning
a stunning. new frontispiece
llustration created especially by
Roger Tory Peterson, and Fathiully
reproduced in this edition. And
thnoughout the collection, Key
tustrations chosen by Peterson
from the archines will be newly
added 1o the Luldes. You will also
receive the classic A Field Guide
to the Birds signed personally by

D, Pelerson

Attractive hardwood display
case free of additional charge
At no additinnal charge, you will

receive an impressive hardwood
display case, allowing vou 1o show

The Pelerson Guides:
The Best in the Field

Fifty years ago, Roger Tory
Peterson developed a startlingly
now and simiple method ol identi:
ireg the waonders of nature, |
Spoys the use of distinguishing
i rmadrkes  mchuding dlustrs
tions ol comparisons betwsen
simdar speches. Mature lowers have
thelagited at how easy 15 to
follww the Petorson System,”
Lither guides havwe becarme avall
abrle — bast it |s only The Roger
Tory Petersan Feld Guides that
endurs i unparailEiad mponance
— becaise they re accurabe.
cormpeele and casy 10 use.
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prtsliddeed Al P affedifhranal chavoe

pOUr DOOKS 1o their best adwantage,
while lending warmth and dignity
o vour hormee.

Prompt action reguired

You are urged to mail yous
resefvation promptly o avoid any
later disapposntiment. Initial
produchion quantites miust soon
be established and, once met, this
special edition may ot be offered
SCjair

Available exclusively from
The Easton Press

This 50th anniversary leather-bownd
eddition will be available exclusively

from The Easton Press. Mone will be
sodd in book strwes, The rernarkabile
price for each volume is only 224 50

Sponsored By The
Mational Audubon Society And
You need send no MONEY MW, The Mational Wildlife Federation
aamnply compiele the reseration
form betow and mail if today, Your
Ciuldes will be shipped 1o you at
r!'tl' COnversent ram l"!- e F'I_‘T
month. You will be lled wath each
shipment, or you may have your
voolumes charged, as shipped, to
vour VISA or MasterCand. You may
retumn any book within 30 days for
a hull refund, You may also
discontinue your subscrption at
|:|:r'I'5.' LIrTE:

The Petesion Field Guides Bave
earned the sponsorship of both the:
Mational Audubon Society and the
HMaticinal 'Wildlife Frderation. Both
prEsligious organdzations are noded
far thesr dedicabon 1o consersiion
and the protecton ol Amenca’s
wibdlife, The Peterson Fiedd Gusdes
perfiaps more than any ot books
o naEture, hawe sbirmulsted |:-l_'r*.nr::_=,l
e fiess Of fRature s indirdte beayjfy
and of man' s responsihdiny to bis
restural waorld
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ROGER TORY PETERSON FIELD GUIDES s
The Esston Press
47 Richards Avenue
HMorwall, Conn. ObES 7
Flease send me the first valurme of the Roger Tory Peterson Field Guides bound in
genuine lesther and reserve a subscnipton in my naime. Further ccitions will be
sent at the rate of one book per month at *29.50% each. Ths price will be_guar:
anteed for the e two full years. | understand that | may retum any book within
3 days fara refunad, and that either party may canced this subscripthon agresme=nt
at any me

LS As acomenience, | wish to pay foe
vy First boolks nowwe | enclose =29.50) Marne
(phus 22,50 shipping and handling

Mo Paymient Regulred
We will bill you.
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a total of 332.00%*) A ddpess
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The 1984 Nissan Maxima is true luxury in motion, Listen to the eight speaker stereo that includes 3
Hu ﬁungﬂrdﬂmuhawtﬂmake the choice between ca-ssem'dﬂdr with Dolby. Available in either sedan

performance, because Nissan or wagon

FWhﬂﬁ In ane magnificent aut ; Anﬂwherlmudmﬁwt the performance is strik-

IlW?Eﬂ}rmjﬂlpmmiﬁilamma the | . ] .."-'I_I"'uEf::‘:‘;jEd‘Ed linder engif¥@wihisks you

Choose optional, sumptuous feather or nch velour, on u'u:fepe‘&n penson. Everything
ab:}mmenﬂwMaﬂrﬁarﬂiuﬂ

a power driven sunroof, a digital dash mvaapdim
read-outs. Enjoy conveniences like the vocal wamin luxury car. ‘.I’hmsMa;nr Mnr'

system, pmmermnduﬂ-s. door locks and antenria. _W




FOR THE FIRST TIME IN HISTORY,
(GORILLAS ARE TALKING TO Us,

‘ We've learmned, tor example, that Koko and Michael, two lively lowland
oorillas, are hig sle of humor, modesty and

aftection. Using American Sign Languape, the conversations

Uy sophisticated amimals capa

1ave been
lively and complex. We've had them cuss us out, we've caught them lving,
and weve seen them create names for ll}"]L"'L'T:* and COTICEDPTS .*[‘l.il_' WCTC Nicw
o them. [ The research is adding ro our understanding of the great
apes—particularly rthe seriously endangered gorilla—which will further our
poal of encouraging the protection, preservation and propagation of
anthropoid apes. The benefits tor humans are in the teaching methodolo-
gies we use that can be ;=.;"r'l=.|_--h1 o |'lL_‘]§'1E]'l'_E auristic children, the severely
retarded, and other handicapped individuals with whom communicartion
s difficult. [ The demands of the research create substantial ongoing

'.-1r'|.!:u.'1'.'.| m--:*-.i*- r|‘:.'=T can |"1' Inet .-r'||'».' I|'.F= nlI:_'|'| A lr"|T!'i|"-1|T1L=1'I.- ;H‘u.] mem-
berships in the Gorilla Foundation which includes a subscription

COINCS VO 1NeG
membership in their organization. All memberships, which

start ar 315, are rax deducrible
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MEETA
MIRACLE WORKER

.ast vear (albert gave 31 to Helen
heller International and saved hve
children m Bangladesh from going
bl

We think (Gilbert 1s pretty special.

Five kids in Bangiadesh think he's
a miracle worker.

Please support Helen Keller
International.

Be a muracle worker.,

Helen Keller International
Box 777, New York, NY 10011
hﬁl:-rah me: 800-] CAN SEE
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ry Ring.
Over again.

The Diamond Anniversa

Show her the honeymoon’s not over.

A band of diamonds that says youd marry her all

The ring shown contains qualiry diamonds with a rotal weight of one carar. ﬂdjﬂﬂwﬂd Eﬁ)l'm




We're developing

one of our community’s
most valuable resources

At Goodwill Industries, we're
developing one of our commun-
itv s most valuable resources.
Our business is training dis-
abled adults for work.

In Goodwill Industries’ job train-
ing programs, disabled adults
learn the job and interpersonal
skills they need to compete suc-
cessfully in the working world.
Then, with the help of local busi-
nesses and industries, they're
getting the chance to put their
talents to work. In on-the-job
training programs. In sheltered
workshop programs. And full-
time jobs. They re becoming
taxpavers instead of tax users.
Thev're gaining self-respect, as
well as the respect of their
co-workers and emplovers.

Goodwill Industries’ job training
programs work. For disabled
people. For business. And for
our community.

Goodwill Industries

Our business works. So people can.
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The American dream is our dream, too.

As a maker of home appliances, Whirlpool Corporation understands how
important the home is to millions and millions of people. We know that it
gives them a place of shelter, a source of pride and a sense of
ment. We also know that major home appliances go a long way toward
making a house a home. This is why we promise to build and sell only good
quality, honest appliances designed to give you your money’s worth...and to
stand behind them. We stand behind them by offering programs that
include our Cool-Line® service, Tech-Care® service and helpful do-it-
yourself repair manuals.

Standing behind our products is not just our way of doing business, it's
our way of furthering the American dream.

<

Whirlpdol




Members Forum

Jordan

The article about Jordan (February 1984) was
excellent, but [ was surprised at Thomas Abec-
crombit’s need for two passports to avord an
[sraeli stamp in one in case he wished to returm o
an Aralb coumtry. When my wife and 1 ecrozssed the
King Hussein (Allenby) Bridge from Jordan in
Ovtober 1982, the Israell barder punrds stamped
a plece of paper and inserted it in her Canadian
andmy U. 8, passport. This allowed us to return
to ather Arab countries, including Svrin.
Edward P. Kinney
El Cerrito, California

People who cross the border often, suck s jour-
maliviy and businessmen, uswally carry doubie
docwmenty toaveid dedavand Lo ensure Lthat their
“real” paszport is not stamped by miztake, a rec-
ommendation of the U. 8. Depariment of State.

While it may be true that the West Bank 15 not 1s-
rael, it is also not Jordan. Jordan took it by con-
questin 1948, as Israel sccupieditin 1967, It was
supposed to be part of the Arab state carved oul
of Palestine west of the Jordan River. There 15
some question whether material on the West
Bank, or Judaea and Samars, belongs in an arti-
cle on Jordan at all,
Rabbi George M. Stern
Vallev Cottage, New York

The caption on page 260 of the February ssue re-
feers to the mass suicide of the lust Jewish defend-
grs of Herodium, This actunlly took place on
Masada in A. D, 73, Itz defenders, almoszt a thou-
saml men, women, and children, chote to com-
mit suicide rather than fall into Roman hands.

sheldon Somerstein
Bavuire, New York

On page 260 the picture obviously shows Mnasa-
da, the Jewish fortress that fell to the Romans in
AD. 73 after the 060 Lealot defenders, rather
than surrender, committed mass suicide, This 1s
well documented and reporied by the historian
Josephus Flavius
Hans E. Schapira
New York, New York

We did mot move Mosada to the Wost Bunk, s
seme of our readers have suggested, The photo-
graph iy of Herodium, one of the last three for-
bresses feld by the Zealots, the ather two being

At Whirlpool, we know that a home
appliance 1snt much good if you
can't get the proper service when
you need i, Thals why we'e so
proud of our Tech-Care service.

Consisting of about 5.000
independently owned franchised
service companies acnoss the
Linited States, Whiripool Tech-Care
service assures our customers of
quality service for their appliances,

To ensure that the most up-to-
dale service is available, our
Tech-Care service perscnnel are
raquired to have fhe latest in lech-
rnical training and equipment.

Whirlpool Educabonal Center from

instructors who have had field expe-
nence themsealves, Plus, theres a
Tech-Care National Advisory Beard
designed 1o improve the quality of
service 10 our customers. And our
Whiripool Instant Service Parts pro-
gram for tast parts delivery.

We want you to be happy with
any Whiripool home appliance you
may own. Our Tech-Care service,
listed in most Yeliow Pages, helps
{0 make sure you are.

e
Whirlpool

(el g L8y TR

Making your world a Uittie easier
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Italy

Invour February 1984 article on [taly, vou report
v small conspiracy in the making
overheard in-a Florence restaurant. I am fruly
impressed by Mr, Ellis's fluency in Italian, so sel-
dom found among Amencans. If the conversa-

suppased]s

tion trudy hed happened, [ am sure it would have
been whispered. Such presumed conspiracy well
fits the main theme of the article, striving to por-
tray the comman view of [talians asa peopie on o
heating spree. In dedicating vour article to
cheaters, smugglers, and nouveaux riches, vou
have tyvpically neglécted the majority of hard
working, honest Italians who do not accept the
obivious shortcomings in their society as compla-
centv as vou oo
Muario V. Bonaca
Lriastonbury, Connecticut
Lo the =teriing article “"Surviving, Ial-
by William 5. Ellis, 1 commend vour

In regard
ian =tyvle’

Come to Canada.




magnzine for the pluck to print such a lucid and
candid report. My own work takes me into the
“deeper” socipeconomic and politicnl repalms of
[areign nations and cultures, and Lcan readily at-
test to the veracity of Mr. Ellis's article, Inanera
marked by mis- and disinformation and by over-
Iy simplistic views, such astuieness is refreshing.
My one regret, as a native Sardinman, is that he
didn’t include my homeland in has article, Other-
wise, nota heme!
Nataling Morrocu
Philadelphia, Pennsvivania

badanced and mtelligent portradt of my people
Tony V. Pancollo
Winnipeg, Manitoha

West Texas

The thing 1 like about the Narionan Gro-
GRAPHIC is the articles each month reflecting the
regionnl differences of people and places, The
Februsry 1984 piece about West Texas was a
geod example—and clearly shows why America
15 el o unigue place with a real history of it
own. The peaple who populate the harsh country

of western lTexas, Uklahoma, Kansas. Mebras
ka, and South Dakota contdbute much to our
nation's rich hertaee and still retain many of

“aurviving, Italinn Style™ is out
have | read such & well

Your article on
standing. Rarels

"1'he Eindless Surprise.

.

h"'h' -

reind the corner. Down the road. Just over the
mll. Wherever vou turm, your Canachan
varcanion s a medley ol asananng astores
and colowurtul cultures. Where honowred customes
ve on amud the modern, Old-workd beside the
cosinopolitin, And where vour pleasure and combort
1= alwiavs our first concern.

[ hs summer, e voursed! to the endless
SUrprse, Caorme on up And tor Inendly travel
sugprestions write Canadian Tourism, Box 1192 E6,
Calenview, THinos GLGES,

AMERICA BORDERS ON THE MAGNIFICENT

Canada

Whalerdon Lakats AlNersa




the gualities most of the world admires 1o

Américans

William M. Kunkle

FEugene, Uregon
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Huntington Woeods, Michigan

Il Nino

Although El Nino {February 1984 ) has re
||_-;- earth with erovon and rain, it
washed the citv of Portland from the
W Lllametts to the { thi Pacifu
ine barmmacudas prowling off Portland would b
lowineg aff Wi L“.'

npnsiderable dis-

ahppeed
priainlv hasn't
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riespdting i kass of and outward migra-
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return the city of Portland to its onginal site
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creEteriart in Maine

In his interesting and othecwise accurate article,
the suthor completely forgot to mention an area
TR
sstained in other
In southern Brazil alone,

that suffered cdiumawpes and lodses al least eq

Lt prrohably than those

Wiirse
reas mentioned TOTE
- July

and far-

Lhan 400,000 people were lelt homeless

Most crops, thousands of Dusingsses
ven whole cities were

Fl Niho at-

vl angd [are-

torees, roads and beldges, o
devastated. The
o noet stream that

immiecdiate cause
fected crosepr] Bra
move in
from Patazonia to proceed onh thetr .II.-.'.']'I..I.J path
ki Lh Thus the fronts digscharged thelr

rinin loads oversouthern Brazil,

vented the cold fror that normally

narth
where it contin-
ued to rarn antil the next cold front arnved with
even more rean. It ramed for six months!
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santa Catarina, Braell
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At Pantine, we believe the salection of ¢ fing auto-
mﬂhﬁmuhﬂ involve 0 choica, not merely of color ond
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rﬂwrryweuﬁal ol hwe ibefious 1984 Pontocs

BONNEVILLE

PONTIAC GIVES YOU THE LUXURY OF GHGIGE

BONNEVILLE From iis understated

shear comfort you'll find insice, Bonnevile
offers thoughtul rafinaments, Like pas Ossist
strops. Courtesy lamps. Bven a soff chime

reminds you 1o up. Bonneville Brougham 1's
Ponfiog luxury of its confempaorary best




Praving Mantis

Hooray for an exciting and beautiful erticle onin
sects, Monetheless, I wonder 1f this article 13 not
necdlessly perpetuating the myth that “a male
|mantid] often ends up a3 a meal as well a5 a

Last summer among my blooming cosmoas ] had a
pet praving mantis (Pebruary 1984—she al-
lowed me to gently straoke her back, Uiné day | no-
snatehed a

ticed 8 commotion and gquickl

hummingbird from that cluiching mantis. [he

whoever dreamet of biolol-

mird lay in my palm-
mate.” In wnting a chaptet on mantid behavior ing a humminghird In one's hand. [ placed the
I searched through all possible sctentific ltera- Bird among the ivy vines—it soon tecoverned and
As far as 1 cotldd tell, ot 1s

the exception rather than the rule that male man- Ly |

ture on mantid mating WS EWAY
Warner
tids are eaten by their feisty, voracious mates Poca. West Virelnds
Cne worker reported that mate canmibiolism s
probably a result of artificial lab conditions and My wife and | especially enjoved your interest-
disturbances

Since 1975,
mating in the lad
five mnvolved females eating their mates, but this
was under artificial conditions, T have seen aboud v of Florida entomologists have succeeded in

mating a praving mantis with-a termite, thereby

ingly written and beautifully photographed neti-

wie have studied Chinese mantid cle about the mantids, since we ollow thetr

Chut of antics regulurly on our own shirubs and plants

ghout 50 tairs, aboul
i< here stale that Umiversi-

Unconlirmed repor
20 mating pairs of Chinese mantids and studied
their prev in nature since 1975, but have never
seen evidence of mate canmibalism

Ediward M. Barrows i
Ceorgeiown Universits =
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PARISIENNE Chur styish full-size Parisienne Broughm is
: far comifcrt. Tha fully reclining front po
sedl makes long frnps g ure And the outstanding
riding qualihes of full coll suspension help you armve

refreshed. Pansienna Brougham s Pontiac iwarny al s

PONTIAC \
WE BUILD EXCITEMENT

PARISIENNE




The moreyou hear
"

What would long distance service be
if it only served selected cities

at selected hours...

If there were no operator service...

no person-to-person or collect calling..

no immediate credit for wrong numbers...

We know one thing.
It wouldn't be AT&T.

Calling anywhere. Anytime,
Long distance operators.
And over a century of commitment.

That's AT&T
The more you hear the better we sound.

ATal
Reachout and

B
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NOTHING DEFINES A WOMAN
LIKE ELEGANCE.

CRO

SINLCE TBH4IB

Heart attack
or stroke

‘ could knock

- youdownon

| yourway up.

i T Lt 2z 5
2 e oottisio iy
¢s The least thing
ant 150 heart attock «
- ‘et nearhy on |
Ri=il NS e L7 | | |
165 AN ST &
o 200,000 of they
=TT OO
The Arrerieon Heort
Areericition 15 ficihhimg
| duce early deglh and ¢
bility from hean d &
sional ana publ|
Tl "1 = =
oIy
| =1 I The
r E2NCHITC) WO i
| r i et
g1 [{ig i
il

Put your money
where your Heart is.

&

American
Heart
Assomuﬂnn

v LEFE




_-'::.*r N "
e

“Grand Coulee Dam was born of the same bold imagin: tunn
that fuels many of today’s Lrnmﬂlnv growth companies.

Hoberi £ Bronnon |' wideret . First Jersey Securmin

Rising 530 feet above the bedrock of the mughty o dollars worth of crops annually, and generaling
Lolumbia Kiver in Yvos 'lln-'l--rl state, Ormd Coulec posver valued ot about 51X Billion |
Pdam 15 the largest concrete structune m the workd. A i.'-._l_.:-, e same ond of bold imaEsinaion that bail
[rniie Loy Beovbid apmaistemad romn By Couptery luels hondreds o srooadl oo midsife com

Fulty vears ago the land here was plagoed by droogh panics whose sew wleis, new 1obs and new technologie:
Ihesn sovmseone with pragination had sn jckea, Dammimng will eontinue to bithd Amenca |
the Columbaad wirdhd creale a vast reservonr o provide First Jersey Secunties 5 oa nationwide myvestment
HTigalion lorall. Al The ssune hime, [Urnessing s power Firm provifing « r-" ml lor such emerging growth
wollhd mean electtcity lor the entire reen commiumiey [F vou e an invee writh viskn |::.|', wani

Hy 144] the "sden” was o work Ir:_-":-!-'lll!'-'-_.' il 1 1D EISCUES CUurrent invesiitient |[._.|||||| L Hit |-. il L%
ntllnon dry aores imto rch farmns thal prodoce mallnons cortact os

FJ First iLrHL\, HLLHHHU Inc.
S Hroscwany, MNew Tork . NY

Coomme orosy with s




Introducing a camera
with the human eye than

CC.

| 'he Nikon FAL The biggest
advance in automatic

tures 1= A ol more like what ol
saw With your eves

photography since automatic
expasure.

[Tl v thie mmeteringe System

of ary awtomatye camera couled do

et onee thinge. Mezsage light and
LIV WOl 2 !'-".'l'u"':'i'”".' COrTel
EX[NSLTE

But as any photographer
B IO, o tecnmca .-:'.' CIETECL EXIX)
sUTE doesnt WIS ETVE: YOU the

[hats why Nikon developed the
B

e that can mtomatically g
VLT O EXPOSLHTE, THR ISt
i

How AMP works

AMP meternng dwvides vour pac
ture b fve segmments and thien
mciiviciually measures and com
TS cach sepnent, evaluating
such factors as contrast ratios,
vanations i bnghiness levels and
perceniagesof heht and dark areas

It then processes this nforme
ton in 1S own Nikon microeom:
puter, comparing the components
of vour piciure with those of

FAL | he irst camera with AME techmscally comrect exposure, even nearly 100,000 photographs pro
(Automatc Mult-Fattern) rmeter mer extreme hghting grammed min 18 memory, and
e COTOENS Fistantly chocses the optimum

AMP 1s the only metening sys =0 whiat ywou see 0 vour pic: TN RLITE




that has more in common
with other cameras.

The FA gives \perture-Prionty 15 at your thash pectures at syncspeeds up
vou more choices Lpingrigiis to 1250 of & secomd.
RN A of course, You can also | ] i ] 1'., 15 ._|]-J [ |'!|i_|.-_I||:||;' with
ke full cresitive contmol 1In all current and many older Nikon

nther camera. : i 44
Nianul., enses, and a full range o Wik

sl i the Diual-Prooram '
made and o 1 |I.' ! e .III 1} \dd other L ESSUTICS
b vy, W DR B Nikon options, too; i find out nore about the
R L ST e . TR i i il S T kind of prctures the FA can take,
PHOTTTLEEE SO WS- AT 1 TSEsS S0 v e you shool with the A, 1

- : : . wite o Wikon Ine.. Dlept. 55

a high-specd program e NEon WLk A Uike arlvantiaee of te o O Paiebini 'y

R i b s R e i o x b3 otewart Ave,, Carden City

ALS and Series B lenses, 135mim el acdvanced pholographe syvs N 116 :

nd lne £} |! v 1. 11530,

IIJ.'- ! :.I.'. : ".'.'I W | | - .':I' ir ':.. k- 1} - — r .. - [
i LE i i | BT I II :".r.'.:' I'|1': III :"I I|II

{ i switich to Shutter-Poonty =2 a Nibaon motor dnve and
| " i 1 1. ! ] 3 1 = 1 . Ll LA L = L = I'.-'I.\'-\.'
With the FAsu o alutter spee] ol shcd ot L2 TR e

LN I-|.-:.'?J"'I il theres nol o B i)
i T

' ' Nikon
much you can’t catch O attach a vanety of Nikon
If vol're ot concermed abet st [rhts 10 o Hrmites $5 FFi\s . -
COTI '”“I-..- |Ii':l' -E"I'Ir::'!'.l.l:l-.- RS -!.. LT IIHI. 1VL (thp i-;.’.': -...'! st ""h'*: I-'I-ﬂ\u 1]1: II"J“' HHE’
growmnd and background flash metering syster, and shool arealest pictures
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AT DODGE, WE BUILD
WAGONS THAT CHANGE YOUR
MIND ABOUT WAGONS.

WE ARE DODGE. an inferior that's almos!
NMUMBER ONE IN VAN 70 cu. ft. larger than thoae
WAGON SALES. full-size conventional sta-

tion wagons. Theres o
stendard Slant-Six engine,
and 4-speed manual OD
tronamission, or choose an
available 318 V-8 for oddi-
tional power. You can also

A look af the past model
rear s sales shows that our
]ﬁ‘qm Wogons are clear-cuf
winners, oulselling Ford
anid Chevy van waogons by
a wide margin.” Qualily

construction. durability, | i L VST RN count on standard power
and versatility obviously R s i - " . fronl disc brokes and sleer
have thel: rewards. - i . : ' ing...plus g 36-gallon fusl
' . - tank, tinted glass. full car-
RAM VALUE WAGON OR fegand s b o
CONVENTIONAL WAGON? pRting: aad daumbes of

other features that are extro
cox! options or no! available
on the Country Squire and
Caprice woagons. And all ot
a lowrer comparobly

When compared (o full-size

canventional wogons [ike

Chevy Coprice and Ford

Country Sguire. the Dodge

Value Wagon offers winning PowerSirokis. ikmndond. S st

LB . .. Hfod By g sfundoind. Side door ety 358 equipped price.””
more total room, greater | | WRIEAZE hgh LIKE ALL DODGES
Oy od :||::||.'|.‘_!.-'. |::|r||::|' e EL”LT Tﬂ Eﬂﬂuﬂf_
scrtility. And much maore, i:irrr::;-:::' COTR --l-l-==- i F e M Rom Wogons EEI-"H}W'ErIﬂEd

M podeee fuel inne . sdenoom info coe ml § wnit.

HOW THE NUMBER ONE rvrteles ettt aicths r
VALUE IN FULL-SIZE e — No balis or rivets. And
WAGONS GOT ITS NAME mﬂﬂlﬂﬂ af ruat-

With oplional guick-release b it .

i

Wagon comfortably handles AU CE R AL A0 A
3 g i . IJ’ ...—;-.-'__',:'-:-.r.":,-j,' Y .,'._.: gt
RSy

s |||";._'_ : ]

e CA aats. Joan. 'R L Polk & Co.
mﬂ-w?‘!-ﬂ.
BUCKLE P FOR SAFETY



SAVER

— Hurmdity

Electricity

A great idea. unti
hill for it

At Frimdaire, we had some
ideas on the subiect that wi
put into our refrigerators,

Those ideas paid off.

=0 wel] that our Frost-Proof
line of refrigerators i1s extremely
energyv-efficient

VOu el e

Which isn'L just

| talk, It's money,

In fact, our re
trneerators can

sirve you literally
hundreds of

dollars over

the vears in
= 'l energy costs
Hut saving
money 1sn t the anly logica
reason you should consider buy-
ing n Frigidaire refrigerator
Another s preserving yvour food
For example, on & number
of our gide-by-side and top-
freezer models, there's what
wé call 4 ' Food Life Presorver™
section, It has three special
drawers based on one simple
principle: all foods are not
created equal. Each requires
different conditions to stay
its freshost.
That's why it's cold enough in
our Meat Tender to keep meat

BRI e o e e s s i &1 553 W

WHAT'S MORE LOGIGAL
THAN SAVING MONEY?

ELECTRI-

- Warmer

&2 Frigidaire

REFRIGERATOR

iresh for up to seven davs. While
it's & little less cold in the

vegpetable drawer, so nothing
!'.'"Tll'.'_l'.'EEI[L;.r'.'

¥ '|'|I|r‘-i

The third dmawer is for

speciial foods vou'd rather not
wran. It seals air out, moisture
1n, and Keeps uncovered fond
Iresh for days.

Actunllv, when it comes to
iogrical wdegs, no matter where
vou look on a Frigidaire refrig-
grator, vou e bound to find one.
From the textured steel doors
that hide fingerprints and resist
scratching Lo a feature like
lee-N-Water through the door
(why open the
freezor, Just
for ice, and
lose all that
energv’ )

The only
lorical idea
VI CAN T S0d
ig Lthe Frigidaire Quality Test
Track. 1t's back at our factory
where every relngerator goes

through a 3% hour performance
test. It's the kind of quality
control that gives all our appli-
ances & reputation for being
so reliable

50 i vou want to preserve
vour food, and vour money, look
at the Fngidaire Frost-Proof
line of refrigerators. Once
Vi |1r;. .-.-;.'_rir should rilt“; ALbe
your dectsion

BlFrigidaire

Logieal ideas that last,







Presenting Allstate Shape Up & Save
rates and discounts. Find out about these and other

Keep yourself in shape and save  money-saving ideas. Like our 55 & Retired
on life insurance. If you exercise regularly  discounts on home and auto insurance.

you could save up to 35%.* Our Multi-Car discount. And for businesses,
Keep your driving record in our new Cost Cutter group life and heaith

shape and save on auto insurance. plans and Customizer policy

Our Good Driver Rates reward you for be- Talk to an Alistate agent today. Find

ing a safe driver. out how easy it is to Shape Up & Save.

A mesribsir ol the S Firmnoind Metwaork
Allstate Life insurance C S

omparny
Allstate Insurance Company. Northbroolk, i, M
"Allstate Life iInsurance Co. offers this discount
ana Renewable and Convertibde Term policy. Shape Up & Save

rates and discounts subject to local availability and quaiifications. Yﬂu’rﬁiﬂm hands.







Learnine Resource Center
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THE ARMY CAN CONTRIBUTE A LOT
TO YOUR COLLEGE EDUCATION.

In today s Army, you learn w accept challenge, handle responsibility, and make the mast of

any given situation. And that's much of what it mkes 10 be a oood college student

So it you re planning o attend college maybe you should think about
how spending some tme in the Army can help yvou pet there. Not only will vou
be better prepared o handle the challenge, vou can also be better prepared o

handle the costs. By mking advantage of the Army College Fund
I B ¥ . =
In just three years, I yOu QUuallry, you can accumulate as much as 3
for college costs, (In two vears, vou can accumulate $15.200.)

The Army Collepe Fund works like a savings plan. For every 31 vou save
5

from your- Army salary the povernment adds £5 or more
SO-USA-ARMY for vour free Army College Fund booklet.

i -.1_u|| toll ITEee /
And tind out how the Army can conmbute 1o a very worthwhile cause

college education ARMY'

'![ LT



Plymouth Vovyager. The Magic Wagon.

a

_J-.‘l..l‘
e

Plymouth Vovager:
America’s most versatile wagon.

Would vou believe? 3?

A little magic goes a long wav.
F oo i | b aem macamm b d itesE i gs




You've got to drive it to believe it.

Vogager is designed for easy, graceful entrances and exits

.I
L]
-
-—J =,
. . i

The Ins and Owts I'I-f Il.'|'l-'!.. ager aie u:|:||!|-|| licvably versatile

3 ymilies will aporeciate (he versatil
v and economy of America s Magic Wagan
Would you believe a 5 vear
or 50, l}[]'l} mile Protection Plan?*

It's-easy to believe [ “'~‘ 130 '-.|l- -
nrotected for 5 vears or 50 008 miles
oulh backs pveny Vovader thatl i--!:-_g enaine

] 1 I - - . - -
coinplete powsrtraln and against oliter bodh

growing

B | i ':-_-I:_;i rl'll' gxira COost 1O oL :.I' i r-'l.r_'i
WO is Drofecto !In thatl Madgic that las
"l’n::Ll WO Eneed Magic lu OWTn One.

With Vo a1 L] -'|'-_ SHOANT, VOU travel
in eomiornt {or '~| "'-“"- amud that includes

Front-wheel drive keeps it golng through snow and wel spots

Wouald you believe it handles ke a car? Belbrve il

_-.;'u'!*---."'-_.."r' --.*.'-|1!||-_':_ el ST e Ll IEaEImiS
sicn, rool rack. highback buckets and wire
wheel covers Vovager pirices start at 5,664
complete wilth 5-5peed manual, powe:

brakes, power steering, full '.IT'-|=""I._: cller
tromically uned radio and ple .II Mo
|-..i-.|.-l ':Irl Ih'l'l-_.l.--_'l |.I |—_ ||_'| l k l.ill l| I 1

Yo ve got to drive it to ‘.--_lu

Plymouth. Best built.
Best backed’




THE PFIZER HEALTHCARE SERIES

Som
new for
our

Char # | crippling discase:

The pain ot urthrits s shared By onier 3 pulion
Amencans Uhie m seven i aficmed won thn Jdelnl
iEAbIng il AOmeTEmcs |1|-..1I1-|:-rl:_: dreaie And arthrins
et lrmated omly o the elderly. BEven children can
snifber from o

What 1= arthiitis:
The word artiratts means inflammanon of the ot
Swelling, rodness, ard especially pazs are present i
mearty all cases. While arthrites rarely poses 3 threat 1
e, it can often cause drmalahiny

LM the over AL fosrms of armhorets,
COHTHETH N dFE
i ppnaortimrsin

'_hr 4 S TRE

The most commmon tvpse of arthns,
usually assocated wath advancad age. Lkstenarthnms
Himits the movement of s, Calbng fer chasiges i
Mmool aCTIVITCS
Rbeumatond artiesin—(Ofen beginmng between 44
ared 5} years of age, rheumiatond arthrmes can be the
ment debilianing tvpe of arthrms, It nonot only me
e o poans, bt ey also attect orher organ swstem
| luerris, ervuscles, sKin, pervous systorm, ©ven The Reart |
Both forms of arthriris are moee ]T'FL'-.JtI.]'Il 1
wormen than m men. Theor causcs are at PSS TS
LT

Symproms of arthritis:

Early mormimg satiness o sches ditbculey i mdve-
MEEt oF |I-;'|_'l.-.]|nE and swelling anddor erdomess i
e oF ore ot are all semmtome of artheits. The
Feamsids. wristd, fect. clbows, knces, and shoulders arc
oftery sites of artheme pain If You are experiencing
rhess pains, you sh wild ek the sctvioe of vourr doctor

Myths and guackery—

they can hurt more than help.

U he davs of “copper braceles™ andd “evoe herh™ cures
are, unfortunaely, oot over. These amnd other “mira
Ae™ trestmetits rannt cuie arthotis. Thev olen do
restilt 1 a boss of money and 3 delay m proper medical
ATl

Your best defense m to see vour doctor,
Arthritis patients can benehir greatly from proper

IFEAEITIELT. l'|1._ BEEICT . ViR '!1rn|!: '.l.|1||.lI!l||'I|' [ 5] T|1-:'

or

1L,

Srtennion of v Qoo e SOt Vo N "l-l:'ur' [
cormectly manage vour arthrms.  Your [=-|1'.-r-.|+r| LA
(I5€ J FANET of advanced the rapics, including mew
medicines, that can redule the pam and moonve
mience. Ioday there are drugs whach not ondy ar
effective, bt can aléo reduce the number of doses
i'lp.'l.].'.u-.l-. mecdod tor a8 few as ome per day

Along with medianes, a tallored program of cxer
oo aned rest ¢an be used o strengihen pouts aul kecp
thvern onving smoothly, Your dOCior Can it e
vord on wWavs o help vournsel! ar home (b beathe
||I.'|";!'|J!.'IE. | if Y

[t impsertant B0 knose that your phvsician, dong
with oncher heatth P rofessonals, arm make artheinis cas
wr to live with. They are part of the overall health
SLEPHWIIT SVSTEm, Vie call it

Partners in Healtheare:

You are the most important partncr,

Chnby voms can make the decision o see vour doctor |
i vt who must decide 1o accept the gundance amwd
|,|'|.1r'.'||:|||'I!';' of wisr phvacin snd oeher healehoare
prodessiomals. When medianes are. presenbed, ondy
vord a3 take them s directed

Your doctor interprets the warnung signs, orders
1.-'-|.1'l.u:' tests, armd makes the dragnosis.

Along wirh the rr- per program of nowt and exerose
VORIT I_'l|'|_||"|1|_1i| als0 prrescnibes the besr medicanon Fiag
o among those avilable—considering cach dmg's
1_|:'5 Fr2ciTmis r|..11—.|1'||.| M ARSI |!1II-I-..[H_'1:~

All those who discover, develop, and distribute
medicines complete the partnership,

Mtimer’s ongong rescarch brings vou essenitial meds
cines for 3 wde range of diseases. Through otr devel
CIpEICT of these and many other medicanons, along
with providing important healrheare information, we
are rulﬁlhrl__!: our resporeabehity 4% one of vour partners
iy healtheare

For reprmnty of cley Headtheare Serves, § Rirase T
Pieer Pharmacessicaln, Pat Cifter 4'1-:1 s AR,
l:_.r.|:|'|l.|,:|'1 patrad Sratum, Wew Terek, NT A

PHARMACEUTICALS « A PARTNER IN HEALTHCARE




Shell introduces its new gold standard
gasoline: SU 2000" SuEt__er' Unleaded

All gasglines are not alike. | - Sounique it's paterted causing engine knock. In fact.
SU 2000’s formula Is so unigue s Hioh octane: =~ the longer you use SU 2000,
it's patented. And SU 2000 - Reduces intake deposits the better it can be for your
also has high octane. It's * Never blended with methanal engine.

among the highest octane g o For truly gold standard per-
premium unieaded gasolines oCtane booster.) formance, get new SU 2000
available. (Note: 5U 2000 is SU 2000 helps keep your Super Unleaded. In the black
never blended with meth engine clean mile after mile. &t and goid pump at the Shell
anol, a low-priced alcohol I5 designed to reduce critical station nearest you.

sorme suppliers use as an Intake deposits that may be

-r - r--|. - n o Il = I § - P ] r & I. B ] g4 4 b “
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TheleleVideo IBM PC
The best hardware for

| i ] [} 1 [ ™% & | '
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compatibles.
the best software.

inch, no glare screen that tilts at a

Lo

THE BEST MICROCHIPS.
vWhat s pernaps maost impressive
about the TeleVideo |BM PC
Compatible can be tound deep
within s circuitry, We use the
same UG8 central processing unit
that runs an IBM PC. Butwe also
employ new VLSE Very Large
Scale Integration) rmicrachips that
ire dlesigned and built el
sively tor TeteVideo. These inter
lace more ethiciently with the
poswertul BOBA and vield mumes
OuUs benetits

FOr exampie, our tiny custom
chips do the work of many of the
Argern momne expensive circuit
baxards inan IBM PC. Sowe can
offer a computersystem
that comes in one at
tractivey, integrated
Case, 15 resy to run and
oCcupies less desk
SACE. A CoOmputes
that edges out 1BM's
added-cost component system
lor reliabhility, ease of senvice and

purchase stmolicity

Fiswerr circuit boands to cool also
allowed us Lo eliminate the noisy
irrrtating fan |BM6 and most othier
PCs force vou to put upwith, And
[ bV pclenr s c_{.||||_1;1[i':||+n, ACCE
any |BM harchware options with
out moditication

THE BEST LINE.
But the Teie-PC s only one
element ot the Te

eViden 1BM

THE BEST PORTABLE FOR THE BEST PRICE.

Feal uires
High Capacity Storaps
Ind Disk Drive
C pined Ohseration
ErporeTic [isplog

I-"-'|'|'|| I AT S P
Intermalonal Fovwser Sty
MS™DOS 2 1

Lraltaes L) & ||_|-I

M Fan

Typacal System Price

TPC I COMPAQ

rES )
TS CHET IO s A
YES i)
YEh%S s
YES CIPTIOMA
{ES el ]
YIS Bl ]
YER YES

31710

P Lompatitde lime

| he TeleVideo XT is the best hard
ware tor users of popular IBM X
software who would appreciate
an extra 10 megabyvtes of storape
CaPaCily -:ll'i Mg with the advan
tages listed on the preceding
chart

s the chart above demonstriates
our portable |1BM compatible
computer the TPC 1, is 1ar and
away better hardware than

; hardware —

COMPAL™ Better
standard — at a better price

THE BEST MANUFACTURER.
Thi TeleVideo IBM PC Compati-

E

Ble [ineis made by the world
leader in multi-user COMmpUter
oy aleris .Illﬂ.i LFYE FIUmMDEEr e
noependent manutacturer of

Erminals

Cur compatibles are availabl
at participating ComputerLand
and Entreé (call BOO-HI-ENTRE
cdedlers of yvou may call

Al -538-B725 tor the dealer

nearest vou. In Calttomia, call

BOO-345-B008

Hetore VoL imvest, make a fiosw
simple comparisons, You'll tind
that TeleVideo—not IBM or
LOMBAL ) — has the best andwanm
tor the best software. At the

oSt price

o e P i b id BULY

LR ol [} 1] il i 1
5

TeleVi deo

Personal Computers
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ord LI'D.

Comfort and capability:

Comfort.

A& Gamily car mis
ber cortifortabie. And
LTE) 15

[t= shuipe 18 e
sirned o reduce wind
nodse a8 voul drive

The reclining front
sears ane so carchally
chesimred, thvey et yorar

driving muscles” relax

for less faripue, mile
after mile

The gas-filled shocks
& iminate harshness
fron road surfaces

Even the slorage
s are lned o bt

St
quiﬂ. W

L |.| W '|||' LM M I|
Wb engine ancd you get
il I']].Il:_":'L'nl LA e
transmission for
counibhirestion Oof
smmooth, Tow-enid
pover plus guict, high
st Cruising

Lifetime Service
Cuarantee.

Participating Ford
ealers stand behind
thesir work, inwriting,
with a free Lifetime
Service Cnarantee No
b CAr CommpRanies
dealiors, [Gredgn oo
dormestic, offer ths
kindd of securey
Moboddy, See your par-
Hoiprating Ford Deeales
for detatls

et it together
| Buckle up

In balance.

| | L] -
Capability.

A fumilv car mus b
capable And LTI is

A frowt stallizer bar
||-._'||'.--. Bl the car P
JIE 2N T1ATTI

The mack and pindon
deering, MacPherson
S TOT SUSPCTISION And
| steel-belted radial
| plv tires provide the
driveT with positive
Crlt ol

And all controls are
[Haced o
vour hands can tind
them wihile your eyes

sy O e road

FINVETCTILES, SO

The new V-8
LTIVIX.

The new LTIVLEX com-
biries a high-ourpmit
| V-8 with o modified
suspersion and high
performonoe tires

(Mantities anc detl
nitElY thmited. See your
deales

The best-built
American cars.

A P T SUFVESY Oon
cluded Ford makes the
ba=st-bauad it American
cars. The survey mes:
surec] cmvier-nenorted
problems during the
first three months of
crvnership of 1953
cars desipmied and buailt
in LLS

Have youl deiven a Ford .
latehy







Intmducing Kodak video tape.

High above the world, a hulking figure
jumped into space, untethered, entirely alone.
And science fiction became fact. Why trust a VHS.
moment like this to anything other than Kodak tape?

f Kodak video tape: the newest way
BRE8E from Kodakto capture—and keep—the
=== sights and sounds of every moment;
the colors are beautifully accurate,
unmistakably Kodak. But the moments
are all yours.

At photo and video stores now. TV image simulated. Copyright lasw may restrict certain
uses of copyrighied marerial. ©Easiman Kodak Company, 1984,

When the moment means more.
Tape it. And keep it. On Kodak video tape. E
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DODGE 600 ES TURBO CONVERTIBLE. II?RB[IMGED AND DRESSED
TO THRILL. We brought back the fun of open ving. But we didn't leave it at
that. The new Dodge 600 ES Turbo Converl:l hle puts the Emphztms on performance
with a 2.2-hiter turbocharged engine. Quick ratio power steering. Sport suspension.
And Shelby road wheels W'lth Goodyear Eagle GT tires.

. Other standards include leather
bucket seats. Power windows. Tilt steer-
ing wheel. An AM/FM electronically
tuned stereo. And mileage figures of
30 est. hwy. and [22] EPA est. mpg’

It's a lot of car. It's a lot of fun.
[t's priced a lot lower than you might think,
at just $12,895" And it's backed by our
standard 5/50 Protection Plan’
You won't find another turbocharged
convertible with that kind of protection.

Ask your Dodge dealer about buying or leasing™ a Dodge 600 ES
Turbo Convertible.

Use EPA oat. mpg ho compane. Your milnaga moy vary dapending on speod, dlsKanc and weattis. AcSudl iy, mpg Iower. CA o515 lows. " Bose sticlar prce axcloding koes ond
A deductitie npplie. Faciudes ieoses S5 (EALER FOR DETALS. T1Lowesd pescandnge of Notianagl Heghwoy Traffic Solsty Adminiginafion moois of oy Amancan oor divissan ke




&0 ES TURBO

THERLE'S MORE
TOIT THAN MEETS
THE SKY.

&
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On Assignment

HE LITTLE ENGINE THAT COULD still ean, best-selling
author Paul Therowr finds as he interviews emplovees of the
“toy train" that climbs Himalavan foothills to Darjecling on &

century-oid narrow-gauge railway (above), “Every passenper was

either & Buddhist monk, a schoolchild, or a little old lady with a

chicken going to market,” he recalls. In Darjeeling’s heady ethni

maelstrom he found Tibetan artifacts carved from vak vertebriae

“but 1 drew the line at buving others made from a human tibia.”

Riding the rails from Pakistan's Khvber Pass across India to
Bangladesh was vintage Theroux. Massachusetts-horn, he joited
the Peace Corps to teach in Africa. His 20 books include The Great
Railway Bazaar, which chronicles & pan-Asian train trip; The Mos-
guilo Coast, set in Honduras; and The Kingdom by the Seq, ahoul
Lireat Brotain, where he now makes his home.

Keeping his camera dry and his hands free in a downpour, Steve
MoCurry dons a shield of straw popular in parts of India and Ne-
|:J-TLJ l_il‘ight_l. A Pennsvlvania native, Steve's free-lance images often
reflect a pazsion for the Middle East and Asia, His work in Afichan-
istan won the Uverseas Press Club's gold medal in 1980

Aboard Indian trains. suffocating crowds sometimes forced him

to join riders on car tops, “Omnce [ was photographing and didn’ see
some low electrical ines,” he says. “One hit me in the back of the
head and knocked me down, but fortunately not off the car.™
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There are
thousands
of places in
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WE FIX CARS FOR KEEPS.




Whatif the house ou be
had a problem like this!

With the ERA Buyer Protection Plan*
it'sour problem, not yours.

You've just bought a howuse,  covered by the ERA Buyer Protec- or any of our other services, call
And the [ast thing vou want is for thon Plan, you're covered against our toll-free number. Today
somyething 1o g0 wrong with the repair bills on 17 major working

1-800-ERA-SOLD
X
ERA

plumbing, Or the heating and cen-  components in your home. So if a
tral cooling systems. Or the wiring.  furnace breaks, we'll pay to have

With most real estate companies it repaired. The same applies 1o
you can take your chances, And the central alr conditioning m EEIA‘.I—E
hope everything will be all right And the wiring

O vou could come o ERA For more inlormation

S

COMMIERCIAL CREDHT
ANANCIAL NETWORK

Keal Bstate. When Yol ':'uugr 3 house about the EI.J':.-'FT Protection Plan,

s et sy g bemisinirs apipy. e s THA Byl Fulsfi Som dallif 18 b 5 gy Ul 1Bl arsw i v comesi jef
i g i e rry o] ara® s wied



EI.J:'C TRICITY.

""5 PAYNE’S HO S WEAT” OFFER

a il
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How can we afford to make 1,."

this oifer? Lo AIR CONDITIONING
simple. We know that every Payne © AND HEATING

air conditioner s bult and designed e

I1-800-CASH OFF




PRINCESS CRUISES
LAUNCHES THE MOST
EXCITING RESORT

IN THE WORLD.

THE NEW

Designed by the premier naval
architects from Europe and
America, the Royal Princess
1s the most spectacular, the
most advanced ship in the
wiorid,

THE EXPERIENCE IS

MAGNIFICENT.

The Roval Princess 18 every-
thing vou can imagine in an
exciting resort. Sweeping
lobhies. Elegant lounges,
Intimate dance floors. And
an mcredible 3607 view {rom
the Honzon Lounge, high
ahove the seq.

Char deck space 15 mea-
sured in acres. {l‘ur splendid
Promenade Deck completely
encircles the ship. And our ca-

sino is one of the largest afloat.

~ Of our four pools, one

1S amrmfg the largest in the
world of cruising, You'll also
find two spas, a 1/4 mile jog-

ng track, and more activities
o ﬂﬂlﬂrﬂmhﬂm‘ﬁ in _l[.]]lE
v. At every tum, you

find a ship full of warmth,
"]mghl’.armu:l fun.

m“i’ .:l;&s“n -‘E -.

ALL OUTSIDE
STATEROOMS.
A ROYAL PRINCESS
EXCLUSIVE.
Every stateroom boasts a
large picture window, No
matter which room vou select,
voull find vourself with a fall
bath mcluding a bathtub, twin
beds that easily convert toa
queen-size bed, a color TV,
radio, and refrigerator. And
Koval Princess oflers 4 chowce
af more private verandas than
any nther cruise ship.

THE PRINCESS
DEDICATION T
PERFECTION.

Among experenced passen-
gers, Princess is well known
tor setting the highest stan-
dards in every aspect of
CTuising.

Perhaps the most impres-
sivee Princess accomplishment
i3 the unending presentation
of IT!HET.E iece meals, Pre-
ﬁx".e ster Chefs.

nted by a most charming
[talian staff. The likes of
Fettm_ cini Alfredo. EE.'E'f Wel-

'|--1-.!-'.'|-:n.l| T 1" WS JRHAHCC, LTI

tme aboard the Koval Princess
You'll see Broadway-style
productions, Dancers, Singers.
Costumes. Something wonder-
fully different every single night.
SATL AWAY ON
THE MOST EXCITING
RESORT IN THE
WORLD.

S0 what shall it be? The best
Caribbean, Mexico, Panama
Canal, or Alaska? Our British
uilicers are eager to show
vou our warld., Our maiden
season begins in November
and continues through 1985,
Jomn us. We're looking forward
tor dazzling vou on the new
Roval Princess. The most
exciting resort in the world.

For a colorful 1985
Crusegnde, ask your travel
agent, or wnite Princess
Cruises, Dept. NGGRBA,

2029 Centiry Park East,
Los Angeles, CA 90067,

% 5% .
!'_ﬂf'!;'!.-
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ELEVEN THINGS
YOU CAN DO
ONTHE VERY FIRST DAY.



Your first day wich PCprisnt just home whar you start ar che-othice, and

exCiting VICE VErSa,
Its rewarding And when its cume o relax, PCpr s
This TBM® personal computer guuckly dlways game. Flug in an entertainment
hooks up to the tamily TV, And cheres a lot cartridge and let the fun begin.

viu can do righe from che start, A E{]MFUTER mT E;"L"‘l
PCir MAKES IT EASY GROW WITH YOU

PCpr was designed to make the PC v is the most affordable of
whaole famuily feel ar horne with the [BM !:u_-r-_-;un.ﬂ COImPUTers
COMTPULETS., You can start with the

The keyboard, for example, 12B8KB model, equipped with
doesn’t need a a disketre drive, for abour $1300
connecting cord, This Or the 64KB base model,
refreshing bir of I. Home Loan for about $700. (Prices apply ar
technology — the [BM 2. Monthly IBM Produce Centers, and may vary
"Freeboard"— frees you Expenses at other stores. )

= ' = I;.rm i
T F:'T i |1|nrm|:|]r '._IJ.“ i} i' :urd T:::uH 9 I'a'll!t HMk |"|LI'IL'! as '!,'1 iir '|"|i;'|;-|_.'§:i. |'3||_—-._'r‘|||||;* ITire

rwenty feet away. S Roctrepile I, Adideins Beok sophisticared, PCpr can easily keep
And the keysare | E:mf 11, Telephone pace. Wich add-1t-yourselt oprions

rolor-c :q.JL'IJ. S I g ..._I T’t‘p-l:‘l-‘.l."il.l.'_r Connector hk{- 4 printer, ,_|_j::,|.._|-_-[|_'r drive

beginner can find the ; J and mmternal modem for telecom-

right key for the righe job. munications, cven the lowest-priced
Righe oway:. midel can grow up fast

Yl ]l |TEF{]FF AEI_}_R[NQIN[I Visit an authonzed [BM PCyr dealer or

IBM Product Cenrer and see all the things

You can start using PO e as soon as you PCyr can do. For the locarion nearest you, call
st it up. The Sampler Diskeree (included with -800-IBM-PCIR. In Alaska and Hawaii,
disketre-drive models) gives you eleven useful 1-BO0-447-0849(),

man-programs to choose from

Including:

A homie spreadsheet to help keep your
expenses in line.

An elecrronic address book to help you
sort out who's who and who's where

A home loan calculmeor thar can rell you
interesting things abowut your principal

An easy-access file tor recipes. A
checkbook balancer. And a chullenging word
EAme.

Of course, the Sampler Diskette 15 merely
mste oof what you can do with PCyr. You can buy
easy-to-follow programs t help you write letrers,
plan your finances, educate che kids, hile tax dam
— 0 help the whole tamily use s time o
berter advancage.

Flus, PCr runs many of
the IBM Personal Compurer
programs thar run on the IBM PC
ard PCXT. S0 yvou can finish at




It doesn’t take much
to become a refugee.

Your race
or beliefs

can be enough.

UNHCR

ABmMaricans enay i . M e 11

frEscinrm  ard O TUIR

e e s

Othars are not 80 Today

lortunate

[rie

there are milions of refugess in
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Uinited Nations High Commissioner for Refugees
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FOR FLIGHTS OF FANCY...A BATH WORTH THE TRIP

By o 4l a

KOHLER



Wildlife as Canon sees it:
A phﬂtogmphlc herltage ﬁ)r all generatlons..

T 10 b n mature mountain ash trees, possum. By seemng its beauty, people could obtain
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