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former teachers, both soft-spoken, with
much in common though worlds apart in
time, place, and intereats.

The first, Robert Mugabe. is Prime Min-
ister of Zimbabwe, the new black nation in
southedst Africa that once was Rhodesia.

Like other leaders of former colonies, in-
cluding Gandhi and Nehru of India and
Kenyatta of Kenva, Mugabe graduated
from the British penal system—in his case
literally, since he earned two university
degreées during his ten vears of detention.,

Earlier this vear I visited this self-avowed
Marxist, leader of a guerrilla movement that
terrorized Rhodesia and helped overthrow
the lan Smith government. He didn't look
the part. He had the impeccable dress and
bearing of an old-school British diplomat
and spoke almost piously of peace, forgive-
ness, and racial harmony. 1 asked how he
had survived the racial war and the prison
yvears with so little apparent bitterness.

A product of that school must be com-
mitted to moral principles,™ he said, “1f vou
condemn injustice, you must not condemn it
only as it applie< to you, ™

Despite that, manv whites fled when he
took over. Maost staved on, though fearful,
As author Charles Cobb reports, a common
remark in Zimbabwe's white community is;
YA vearago the idea that Mugabe would be-
come Prime Minister terrified us. Now if we
heard he was leaving, we'd be terrified,”

When I told him the story, Mugabe smiled
and sat silently for a few seconds, Then, not-
ing that a vear is such a short time, he said,
“We still have to measure success in terms of
concrete resulis. You start with education.”

Asg 1 left his office, 1 noticed his army
bodvguards studving geometry.

Back home and back in time we meet the
second man, a teacher from Wisconsin who
taught peace and harmonyv—not between
people and races but hetween people and the
environment—Aldo Leopold.

In contrast to the beauty of his thoughts,
we also look at one of humanity's contribu-
tions to the environment—acid rain. How is
it alterning the world Leopold loved?

The teachings of both men provide much
to ponder. The alternatives to racial har-
mony and the protection of the environment
are unthinkable.
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New Jersey:
A State of Surprise 368

From foctories and refineries to verdant farms
and pinelonds, from reclaimed garbage dumps
to glittering gambling halls, journalist fim Harts
discovers America tn miniatire in the state that
turmptlee tourists love to hate. Photographs

by Bob Krist and Michael §. Yamashita.

Atlantic Salmon
Struggle to Survive foo

The noble "leaper” is making a comeback in
rivers of the northeastern United States, but
mitn's dams, pollution, and fishing flects continue
to take a heavy toll on both sides of the Atlantic.
By Art Lee, with photographs by Bianca Lavies,

A Nation Named Zimbabwe 616

Our of Rhodesia’s long conflict has emerged o
black-ruled republic faced with healirg the
wounds of war and fulfilling the promise of
peace. Charles E. Cobb, [r., assesses (ts progress
thus far. Photographs by James L. Stanfield
and LeRoy Woodson, Jr.

Acid Rain—

How Great a Menace? 632

Fishless lakes tn North America and Scandinavia
raise concern about the chemical showers that
observe no boundories and pose many questions.
Anne LaBastille and Ted Spiegel document an
(ncreasing problem of the industrial age.

“A Durable Scale of Values™ #8:

Naturalist, craftsman, teacher, conservationist,
philosopher—Aldo Leopold was all these and
more. Bowd Gibbons and photographer lim
Brandenburg portray the sage of Wisconsin's
prairie and woodlands.

COVER: Serene as ifs surroundings, a deer nibbles
delicately at duchweed in ¢ Wisconsin pond.
Photograph by Jlim Brandenburg.
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Dawn catches commuters streaming to Manhattan. Often overshadowed by New York,
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New jersey fashions its own personality with industrial brawn and pastoral charm.
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An eveful of open space awaits those who venture away from the clamorous
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must densely populated state (8 forest and formiland. In the southern coastal plain,
a harrow prepares the soil for spring planting between sirips of winter grain
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Elegance gets a face-lft as architecture students eamn credic by refurbishing
the Chalfonte Hotel in Cape May, one of the nation’s oldest summer resoris,
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OR 13 YEARS | worked as a reporter

just across the Hudson River in New

York City, New Jersey was a place | had

to drive through, or flv over, to gel

somewhere else. It was the home of
places with faintly amusing names—Secau-
cus, Ho-Ho-Kus, Piscataway—and of noisy
characters who moidered da language, and
occasionally each other. For the life of me, 1
couldn't understand why it called itself the
Garden State.

Well, after weeks of traveling round New
Jersev, I now feel ashamed of my previous
attitude. It calls itself the Garden State, ]
found, because its farms, most of them small
and compact, are among the most produc-
tive per acre in the United States. Though it
is an industrial powerhouse. it is a remark-
ably beautiful state, and a place of such
stunning diversity that it is almost America
in miniature. One of the nation’s 13 anginal
stiates, it is also one of its most progressive,

On a snowy day last winter Ed Rutsch
drove me north an the New Jersey Turn-
pike, one of the world's most heavily trav-
eled highways. Ed is a native of New Jersey,
an industrial archaeologist dedicated to pre-
serving the structures that embody the his-
tory of the industrial revolution in the state.
He is a great bear of 2 man, 300 pounds and
more, streetwise with a hrass-knuckles
opinion oneverything.

We were traveling along the section of the
turnpike where 12 lanes slice throuih the in-
dustrial heart of the state. As fur az [ could
see, there were factories, rail vards, tank
farms, towers of the largest refinery on
the East Coast, high-tension lines spider-
webbing the sky

“This is the place people love to hate,” Ed
remarked, “the part of New Jersey that
turns so many people off. But this is where
you find the real current and juice of the
state, I know all the jokes about New Jersey.
This place doesn't have to apologize. New
Jersey produces. It hustles. It's tough.”

During recent decades New Jersey has
emerged as a fierce economic competitor in
the Northeast. It has outstripped New
York, Pennsylvania, Ohio, and Massachu-
setts in percentage population growth and
exceeds them in per capita personal income,
New Jersey is one of the major producers of
goods and services. It isthe nation’s leaderin
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pharmaceuticals, second in chemicals, and
among the top ten in output of electrical
machinery, electronic equipment, rubber,
plastics, clothes, and fine china.

And all this is packed into one of the small-
¢st states, 1/34th the size of Texas, Only four
states are smaller—Hawaii, Connecticut,
Delaware, and Rhode lsland. Nobe is more
densely populated or more urbanized.

“We're more denzely populated than Ja-
pan,” Ed said, as we meandered through
erazy-quilt streets in Elizabeth, Bayonne,
and Union City, In some places 40,000 peo-
ple are jammed into a square mile. You can't
tell when vou go from one city to the next.

HIS CROWDING has given New Jer-

sevans a keen apprecation of open

spaces, Traveling on its superb high-

wayvs, vou can be out of the industrial
sector and, in minutes, in 4 serene country-
side reminiscent of the rural Midwest.

In the Pine Barrens there is the scent of
southern swamplands. “I get up at seven in
the morning and drive 20 minutes before 1
hit u red light," one pinelands resident told
me. To the north, 75 miles from the pines,
spring thawsin the low, rounded mountains
unleash a torrent of crvstal streams that hint
of the Pacific Northwest.

Farms? Pinelands? Mountain brooks? In
New Jersev? Yes indeed. and ovster fleets,
picturesque winding back roads, the Appa-
lachian Trail, wildfowl in southern pre-
serves, rattlesnakes in the hills, plus some
of the finest beaches in the world.

Incredibly, two-thirds of New Jersev is
still open spaces—lush farmlands and for-
ests. It is possible, with a straight face; to
describe New Jersev accuralely as a small,
largely underinhabited =tate.

Despite these blessings, New Jerseyans
feel deprived. A lecturér on government and
politics at Princeton University put it in a
nutshell; “The state between the Liberily
Bell and the Statue of Liberty huas suffered
because of its location. New Jersey has been
called a state without an ego—a corrndor
between New York City and Philadelphia.”

The lecturer, an old acquaintance of
mine, dressed in a turtleneck sweater,

The author: Television commentator and jour-
nalist Jim Hartz turns to the printed medium
after 2U years on the air,



New Jensey

i IKE A BARREL tapped at both
ends,"” Benjamin Franklin said
of New Jersev, referring to the

influence of New York to the north
and Philadelphia to the south. The
analogy holds today, with more
than 300,000 New Jersevans cross-
mg the Hudson amd Delaware
Rivers to go to work. But much re-
mains in the barrel. Though only
four states are smaller in nrea, New
Tersevisamanufacturing giant, the
nation's largest producer of phar-
maceuticals and

second in chemi-
cals. Its agricultur-
al output is equally
impressive, with
farms, dairies, and
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mgthe nickname the Garden State.

AHEA: 7,536 square miles
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slacks, and loafers, was addressing a dozen
or so students sprawled around the parlor of
the governor's mansion, just down Nassau
Street from the main campus and only a few
miles from Trenton, the state capital. A fine
way to behave in the governor's parlor?
Well, the moonlighting part-time professor
wis the governor, Brendan Byrne, and he
didn’t mind.

He explained that being squeczed be-
tween two giants deprived New Jersey ol the
attention it deserves, and complained, jok-
ingly, “moast people whiz right through. ™ He
might have added that more than 300,000
residents whiz right out of the state each day
to work in New York and Philadelphia

“It"s been an uphill battle from the begin-
ning," the governor noted wryly., “In the
Revolution they did the paperwork in Phila-
delphia and the fighting in New Jersey.”

RUE ENOUGH. Nearly 100 engage-
ments were fought on New Jersev soil,
including the all-day battlie at Mon-
mouth, longzest of the war. Lexingion,
Concord, Valley Forge, and Yorktown may
he more famous, but no state suffered more
than New Jerseyv in the Revolution. General
Washington spent nearly a quarter of the
war, including three winters, in New Jersey
Washineton's crossing of the Delaware
was the opening thrust of a campaign to
recapture New Jersey after his ragtag army
had been kicked all the way across the state
bv Lord Cornwallis, His first victory, over
the Hessians, came at Trenton. His first de-
feat of British regulars occurred a few days
later at the Battle of Princeton, fought a mle
from where we sat that evening
Though 1 respect Governor Byvrne's the-
sts, 1 suspect that teday the current i3 revers-
ing, and the two giant neighbors may be
suffering a bit from the tug of New Jersev's

The caffee’s always hot at Rosie's 24
hour diner on Route 46 in Little Fermy
Built to resemble o rallrooad dining car
it has welcomed trickers and travelers
here since 1945, Despite the growth of
fast-food chains, New Jersey’s three
manufocturers of diners keep busy,
hutlding and trucking them in sections

CrOss-COumntry.

dvonamism. For example, a large number
of major corporations, including some cor-
porate operations of American Telephone
and Telegraph, have moved their head-
quarters from New York to New Jersey
The open spaces of the state are attractive,
the land is cheaper, and the taxes are lower

In the late 1960s New Jersev apéned the
Hackensack Meadowlands to development
Companies in modern new buildings. ho-
tels, and housing developments are nsing on
what was once a marsh and a dump, only a
few minutes from T'imes square.

New Jersey lured the New York (ants
professional football team out of Yankee
Stadium to playits home games in A new sta-
dium erected in the Meadowlands. The Cos-
mos soccer team plavs there as well, And this
season, the New Jersev Nets basketball
team will play in the recently completed
Meadowlands arena. New Yorkers come by
drovesto the new Meadowlands Racetrack,
where some of the hghest purses In racing
are paid

This spill-out of commerce and sports
accelerated in 1976 when New Jersey legal-
ized casino gambling in Atlantic City, the
only such operation in the United States

National Geographic, November [981



outside MNevada
first casing, bought the Chalfonte-Haddon
Hall on the Boardwalk. refurbished it, and
in May 1975 opened to long lines

The casino is a cavern of crimson and
chromeé kitsch H]Uad I
feel. One Fridav night 1 stood at the rail
overlooking the gaming tables. 1 hev wers
jammed with plavers, but 1 had myv eyveon s
pretty woman with shoulder-length dark
hiair. She headed straight for one of the 1,650
slot machines that stood In remimental rows
And within a few minutes, a few
pavoifs notwithstanding, 1 her turn
away in disappointment

‘I've never gambied beifore, and 1 puess |
should have quit when 1 was ahead,”™ she
said, when 1 asked her how she fell. *But
Winning makes vou want to play more. Andd
losing makes vou want (o get vour mones
back.” Anastute woman, my wife

Atlantic City could become the Las Vegas
of the East. haght casinos are already thrv-
ing. A dozen others are in the works., As of
_r'.lf'll.'. the state had collected more than 149
miilion dollars in taxes from gross winnings
of 1.54 billion dollars

1The prosperity, so far,

Resorts International. the

that covers 60,000

MINor

ad Ve

s confined to the

Boardwalk casinos. Atlantic City itseli,
which has been declining for maore than a
quarterof aceéntury, 1sstll hurting. Inflated
prices are driving out long-term residents
AN ack, or Hispanis
The Reverend Dante L., Girolami, pastor
and prior of St. Nicholas of Tolentine Ro
man Catholic Church on Pacihic Avenue,
satd, “This used to be a thriving parish.
n Atlantic Citv's hevday, there were 11
Masses on »unday, lodey we are down to
| 80 panshioners, most of them over 65,7
The high-payving jobs at the casinos are
luring nurses and skitled
nnd unskilled Atlantic Citv residents out of

praductive jobs and into the gaming rooms

li!. WY ;'IHIII b L IIE‘-l. |I

schoolleachers,

“T lost 113 ]:u||-=.':-~--:_-|u:| of nine Vears Lo the
hatchieck room at Harrah's,” Father Giro
lami lamented

Ctheérsiear amoaore sinister influence, “Or-
granized crime is definitely involved,” said
Joseph H. Rodriguez, former chairman of
the New lersey State Commission of Inves
“l just hope Atlantic City doean't
become the government of the state, Righ
now we're blinded by the balance sheet

lhe explasive growth of Atlantic City has
sent shock waves into the Pme Barrens,

Heation
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\ Mate of Aurprise

Lured by dreams of fortune
Atlantic Uity pamblers turn
Caesars Boardwallk Regency
Hetel Castno indo o biur of
activity (Teft). Chutside, th
Boardwalk reflects from
the hotel s morrored facade
(helow ). Casiro sarmbling wies
legniized Dy a 1976 statewlde
vate, The stakes are high—the
take from bettors topped 623
mtliton dollarg in 1980—and
security is tight. Resorts
International uses television
(below left) to watch fin
suspicious behavior af the tobles
and tn the counting rooms. The
CLY -8 N :|I|."I as the ||'!|".'|."-I o
Arlantic resorts began tn JH54
witeit @ ratlroad Hnked it with
Philadelphia, and by 15900
visttors could choosé from
SN hotels and yuesthouses
Cver the years visitors emoyed
such amusements s men
baxing kangaroos or fumping
from blimps. Automobile and
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thal, city fathers hope, has bheer
reversed by the shuffle of the
licl of ti
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which fan out west from the resort. The
pinelands; a still largely unsettled, ecologi-
cally fragile paradise of wildlife and exotic
flora, are one of New Jersev's most valuable
natural resources.®* Now they are becoming
an inviting target for development. Specula-
tors, including some cizinos, have taken op-
tions on vasttracts of land. But the state and
federal governments have moved decisively
to control growth.

A moratorium on construction, declared
in 1979, extended all the way down to small
landowners who wanted to build single-
family houses. Restrictions were placed on
how and to whom land could be sold. Such
land-use provisions have incensed Atlantic
Citv interests who need housing for
employees, contractors who want to build
it, farmers who fear their land will become
worthless, and individuals who resent gov-
ernment intrusion into their lves,

“Can you believe they want to put a water
meter on my well?" asked Marvin Matlack,
who owns five acres in Chatsworth. The
water beneath the pinelands—an aquifer
hig enough to supply most of the state—is a
prime concern of the state and federal gov-
ernments. “I'm all for preservation,” Mat-
lack contended. “I like this area the way it is,
that's why I live here, but 1 want my children
to be able to build here too.”

Budd Wilson, an archaeologist who lives
on the eastern edge of the pinelands, de-
plored the way the preservation act was
drawn. “It's a law to protect something nat-
ural; it's not about the people who are here
and the rights they might have. T'd rather
have seen preservation through education
and water and sewage regulation.”

A parallel preservation problem in the in-
dustrialized north is how to save the older,
decaving cities. Newark, the largest city,
has last 25 percent of its population since
1950, Why? Not only are tax and crime rates
among the highest, but when Newarkers

*John McPhee described this |, 000-square-mile
hackyard of guiet rivers and near-empty dacres in the
January 1974 NATIONAL rEQGGRAFHIC

grow old, they want to leave the inner city
and move to nearby suburbs.

“We have a nine-vear wait for senior citi-
zen housing,” & county official told me.
*“Can vou imagine telling someone whois 65
to come back when he's 747"

Millions of dollars of federal money have

been poured into Newark, vet it still lan-

guishes. Mayme Jurkat, anurban planner at
the Stevens Institute of Technology in Ho-
boken, worriesabout the problem of institu-
tionalizing poverty in places like Newark.
“The federal money has had a negative
impact. The city has come to depend on it,”
she said. “Newark has become a ward of the
federal government. And if vou get money
for negative characteristics, then vou don't
want those characteristics to go away.”

ESPITE this grass-roots poverty, New-
ark remains the banking capital of the
state, a hub of manufacturing, the
home of Prudential, the nation's fifth
richest corporation and largest insurance
company. And Newark 15 at the center of
transportation on the East Coast, As Mal-
colm Forbes, a Jersevan and owner of the
business magazine that bears his name, put
it: “There’s no other transportation complex
like this in the world. One-third of the
American marketplace 15 within an over-
night truck ride from New Jersey. While
trucks are rolling down the turnpike, planes
are coming into Newark International Air-
port on one side, and on the other are all
these containerships and trains [pages 574-
5], This is the most essential piece of turf in
the East Coast megalopolis.™
Lewis Perlmutter, a laser engineer who
lives in Jersev City, believes northern New
Jeérsev cities can be renewed, for a simple
reason’ “It's a bargain living here.” Lewis
and Jackie Glock renovated a 120-vear-old
brick town house on Jersey City's Hamilton
Park. Theyv are pleased with their bargain,
“Used bricks are selling for 20 cents apiece
today,” Lewis said. “Why, the value of the
bricks alone in this building is $20,000, not

Pushing and pulling aguinst the tide, a team from Lavallette sets out on a 300-
yard course during the annucl Bradiey Beach Invitational Lifeguard Tournament.
Drawing from New York and Philadelphia, New Jersey’s 127 miles of public
hegehes attract more than two million visitors a doy during the SUMMET,  sos sy

Narional Geagraphic, November [98]







subduing a deadly foe, fire fighters

hose dowenn the remains of a dump site in
Elizabetft that exploded, shooting

barrels of illegally stored chemical

wastes 200 feet in the air and pelluting
warters of the Arthur Kill. New Jersev ranks
high amone the states [ the nunioer

of potentiaily hosardous waste sites

counting the cost of putting them in place
We paid 321,000 for the bullding n 1979,
and today it's worth about $150,000,

“Ohur move has certainly made sense
We're five minutes from Wall Street by train
at half the price of the New York subway
Ower here yvou can get ten times the space tor
the same price. Everything is cheaper.”

Others are following their lead. On an-
other side of Hamilton Park 1 saw 86 condo-
miniums about to open, all carved out of
buildings as old as theirs

Another of New Jersev's aging mndustrial
cities, Paterson, issavingitzsold buildings on
a much larger and public scale. Paterson,
the nation’s first planned industrial city, was
the brainchild of Alexander Hamilton, first
Secretary of the Treasury, who contended
that the United States would never be free of
England until it had its own manufacturing
capability. He urged that the power of the
great falls of the Passaic River, site ol
present-day Paterson, be tapped and fac-
tories bult.

Paterson became a cotton-rmll center,
then the silk-manufacturing capital of the
nation. It also starred as the largest loco-
motive producer in the country. The engine
that powered Charles A. Lindbergh's 5 prvi
of §t. Lonis was built in Paterson; so was the
first Colt revolver. During World War 11 it
produced aircraft engines. But over the
vears manufacturers kepl moving to gréener
pastures, abandoning the old red-brick fac-
tories that had been standing for a century.

In 1976 Paterson tried for a novel come-
back. The entire region around the falls was
declared a national historic landmark. With
an infusion of federal funds and by the hands
of the city's skilled craftsmen, the region is
coming to life again, The city 15 gambling
that the offices, shops, restaurants, and art-
1sts’ lofts going into the old balcdings wall at-
tract new businesses.

g
LE

Althe same time Paterson was developing
into & manufacturing center, nearby Morris
County, now a comfortable suburh, was a
thriving iron-mining and smelting district
that is. until the 1820s when it was hit by an
energy crisis. The trees that fueled the fur-
naces had been chopped down and burned

Salvation was offered by the hard-coal
fields in eastern Pennsylvania, The problem
was gelting the coal to Morris County, but

National Geographic, November 1981
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abandoned canal. He still lives in a plane
tender's house, a lovely cottage that sits atop
a 1,500-foot-long inclined earthen plane, up
which the canalboats were hpuled

1T he boats were floated into
dles attached to a ':’II"._'!,'-”_'I |'|-|]'_;_.J-; cahle
then hauled to the top on rails,” Jim said.
"1The whole thing could weigh 125
pulled up by 3,000 feet of endless cable,
would take only about 12 minutes to reach
the top. 'he power came from a water tur-
bine connected to the cable. The canal was

L4 .-.._-.._'_|l'.| L ra-

LS,

tapped atits upper level, and the water was
channeled down here to spin the turbine. ™

The irony of Jim's devotion to the Morris
Canal isthat the rallroad: put 1t out ol bikisg-
been a railroad conductor
“Like the ancient mariner who
him said, "mavbe I'm
fated to talk about the damn thing.”

ness. and he has
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Idle hands symbolize the plight of Newark (left)

Canals, the Morrizsand later the Delaware
and Karntan, as well as the earlv
fueled New Jersey's expansion as an indus-

raliroads

trial empire. And with that came an exnlo
sion of science and technology in the =tate
.."'".l..lll" llr.-? -1 I' Illllllll

teTl states in numoer ol scientistis ancd eng

ranks among the top
neéers. For a century it has béen a research
and development center. Indeed, the team
conceptof R & I began in New Jersey in the
“Invention factores” conceved by ' homas
Alva Edison

At his zemith Edison presided over a 29-
acre research and manufacturing empire in
West Orange. In his lifetime he amassed
maore than a thousand patents, a record no
other inventor has matched. Hisz goal, he
once said, was “a minor invention every tel
days and a big thing every six months
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Flurries of snow geese fill the spring sky over Dennis Creek Fish and Wildlif

Management Area on Deloware Bay. Drawn by the rich cover of cordgruss, somi
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Red-carpet treatment: The hear of sunlamps
helps soothe sore and

Showplace Farms in Englishtown (below)

Oreaonized in 1885, the Monmouth L"”-""-'_"-'

iniured horses at

Hurnt Club hosts onother club at a hund

breakfost (right)

survive, set aside as a national historic site
Preserved there for visttors are his ornate
office filled with his books, a turn-of-the-
century workshop, and a sampling of his in-
ventions, Off himits to tounsts s a massive
underground vault, bmit during Wor d War
1I when il thought Germany might
baomb the East Coast. There three and a half
million pages of Edison’s personal papers
correspondence, and patents, as well as

patent models, are stored.

WHS

‘It's one of the nation’s real treasures.
said archivist Reed Abel

i Abel showed me some of the 9,000

5 1A [aa?

e we strolled the

-'I_IIII

negatives of

glass-plate original Edison
inventions, and models of devices that Edi-
son patented: early light bulbs, phono-
¢graphs, motion-picture cameras, storage
batteries, Inan inner sanctum, a vault with
in the vault, were Edison's 3,000 laboratory
notebooks. Usually the time of a discovery,
or the fallure of an experiment, was noled,
sometimes with an expletive, and the time
was often in the wee hours of the morming.
(ne notebook bore the inscription, “Not for
small brained capitalists.
In 1876, three vears before kdison pal

ented the electric light bulb, another of the
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Alexander (Gra
nam Hell, had invented the telephone. Al-
thourh he did not live in New _1-.'F:--._'-. L
Bell System, the sprawling giant that grew
from Bell's invention, is today New Jersey's
largest private emplover. I found it interest-
INngE 10O -'|E'||J|.:r|' IS 'm I'ill |'I"'I.-.‘.:"..|. -.II'IJ. IJ.'._'-
viclopment center, Bell !
Holmdel, with Edison's pioneering efforts
“This 1s
oy, explained Lee Thomas, a specialist in
VLSI (verv large-scale integrated) circuits
“"Every scientific discipline vou can imagin
15 represented here. People work night and

nation's earliest inventors

Laboratories at

a shopping mall of technol-

1 'lul'“llll il I'|..|-.-||_|Il._.
i

day and on holidavs. | love it.” He

in Texas, but savs he'll never leave New Jer-
sey. T he best brains in the nation are here."

[homas handed me one of Bell Labs’ |at

st inventions, a v Lol about the dimmeter of
A DPenny, 1]
light as a feather, “There are 100,000
sistors on it," he said, “and soon we'll have
130,000, It will cost about S100 to make, vse
nall a watt of power, and control 10,000 tele-

phone conversations simultaneoush

ddlicon, wafer thin and

made of

LFan-

The transistor itself was invented at Bell
Labs 34 vears aro, Over lunch with the ex-

utive director of communications sclences




research, Armo Penzias, I jokingly asked
what Bell Labs had done since then.

“Well, not a lot that our custemers can
see,” he replied in the same vein. “But satel-
lites, fiber optics, and digital technology
now lét vou talk to a whole lot more people
and keep vour phone bill down. The com-
plexity of that is hidden from view, but man-
aging complexity 1s probably the most
important single thing we do. Our world-
wide communications svstem is, 1 think, the
most efficient on-earth.”

Penzias shared the Nobel Prize in Phyvsics
in 1978 for his accidental discovery confirm-
ing the big bang theory of the creation of the
universe. “We were trving to examine radio
noise from the Milky Way. We found much
more noise outside it, and that turned out to
he the echo of the fire of creation,” Bell Labs
likes to dovetail pure and applied science.
Such radio measurements helped determine
how strong a signal Bell's communication
satellites would need to rise above the back-
ground radiation,

WONDERED what other famous K & [
operations had been doing since theéir
earlvtriumphs. Like Hoffmann-La Roche
Inc., where one of the nation’s largest sell-
ing prescription drugs, Valium, was devel-
oped not many years after the transistor
The firm occupies a 70-bullding complex at
their corporate headquarters in Nutley

Tt turns out Roche has recently produced a
pure form of interferon that may be the long-
sought substance to control certain types of
cancers and viral infections, *Interferon is
procuced in the body naturally in response
to wviral invasion., but in very minute
amounts,” said Dr. John J. Burns, vice
president for research at Roche. “Now we
are making it bv recombinant DN A technal-
ogy, using a bacterium that is programmed
to produce interferon by genetic engineer-
ing." The gene-splicing techniques used at
Roche produced enough intérferon to begin
the first clinical tests in January 1951,

New Jersev is the nation's leader in the
production of pharmaceuticals; it is also in
the forefront of petroleum research, Though
there is not a single oil well in the state, one
of the world’s largest petroleum research
centers, Exxon Research and Engineering
Company, sprawls along Route 1 at Linden

3 ¥

Here scientists are studving how to stretch
the world's remaining crude-oil reserves,
and what to do when we run out. Exxon be-
lieves gasoline can eventually be made from
coal at economical prices.

More fascinating than these energy re-
sparches is Exxon's probing into liquid
membranes, tiny droplets of oil that behave
like the walls of human cells, determining
whattolet passinand out. The most promis-
ing application iz in reducing the time Kid-
ney patients have to spend on hemodialysis
machines. A liquid membrane, now being
tested in animals, is swallowed in a milk-
shake-like preparation. It passes through

MNoaovember 1981

MNeational Geographic,



the stomach and into the small intestine,
where 1t absorbs urea and then expels it in
the stool. Ewventually, liquid membranes
may be used to absorb other body toxins,
perhaps from drug overdoses,

In sewape treatment the oll membrane
can be made to suck up contaminants, and
someday mav offer a solution to one of New
Jersey's bigpest problems—how to rid itselt
of toxic wastes, Chemical manufacturing s
the state’s largest industry, but safe disposal
of chemical wastes and by-products was
long neglected. Often they have been dis-
posed of itlegally by outhts known as "mid-
night dumpers.” New Jersey Department of

Harvesttime pride begms
from Peter Chon {Teft), who
piched a frefty radish orn his
family's farm near Malopga, His
Korean-born father, Insu Chon,
markets COriental vegetables
as far west as Chicago

Plump blueberries (above)
stain the haonds of grower
Albertus Pepper of Chatsworth
A helper, Bobby Bowher
(right), temporarily beat his
record of balancing 18 empihy
boxes. The Pepper fantily,
selling through the Tru-Blu
Cooperative, helps make
New Jersey second only to
Michigan tn bluegberry
production. With rich souls
intenstvely cultivated, New
fersey farms fetch an average
£3.000 an ocre, far exceeding
the L. 5. average of 3790

New Jersev: A State of Surprise

Environmental Protection Commissioner
Jerry Fitzgerald English said, “So far, we've
identified more than 300 abandoned dump-
ing sites in the state. We are in the process of
determining what's in them in order to clean
Lthem up.

As a result of illegal dumping, New Jerzey
adopted a hazardous-waste bill and was the
first state to prosecute illegal dumpers. “We
treat it not only as a civil infraction but also
A4S 4 very serous criminal activity, The pen-
alties can run high, as much as $25.000 in
fines a day and prison sentences up to five
vears,” Commissioner English said.

Enforcing the law is another thing, Marie




41

kLK

Marshland and garbage turn to pay dirt in the H

il ] l# |

=
T Tk

York Grlants |

Al 8L

151 _I EM AT I-.I-'_
r from Manhott
'-.II||I:|II| J & #
ball ina nearin
I.I'I.'I-I L | I.'I

5 1 il -
'.II.I' -l Ll i L5

| ok ¥ L
te State Parl fabowve)
(rght, at top) to s




R "
i § Eimo
-.'I




IRILER

Newhard, who lives in Presidential Lakes
on the edge of the pinelanas,
trucks “dumping stuff in the lake behind our
house in broad daviight. It's
Someday that's going to be our drinking wa-
ter, and we can'l get anyvone to stop it

According 1o Edwin Stier, head of the
criminal justice division of the state attornes
;_-._-:;-.'_-rzu.l': office, some midnight (and day-

ight) dumpers are controlled by organized
crime. “At first we went after the maimvidual
truckers,” he said. “Now the campaign 1s
against the higher-ups, and convictions
have been ( btained.”

I asked Stier whether New Jersev's repu
tation as a haven for organized crime was
deserved. ¥ Like most big states we have our
he =said. "It got a foothold during

2, Apur
SICRENINE

=NAre,

Prohibition. We had a long. unguarded
coastline that made smuggling easy. We had

told me of

the isolated Pine Barrens, where stills could
We had a large immigrant popula-
tion that was an easy mark for organized
crime, And until a few vears ago New Jersev
didn't have an adequate statewlide force to
prosecute large-scale crime. Local commu-
s couldn't handle it

The sheriff of rural Hunterdon County, in
New Jersev's far west, never had such prob-
lems. Shernff Ruth 5 rpenter, the Hrs
woman elected to that office in New Jersey,
doesn't even carry a gun. “1 can talk people
aut of most things,” she laughed

Her office is in the histonic Flemington
Courthouse, where the celebrated Lind
bergh kidnapping trial, the so-called tnal of
the century, was held in “Law stu-
dentsstill come hereand read the transcripts
and scan the old newspapers, but nobody
much cares any more, she told m

Operate

rll'.il.'

1933
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We looked at the faded pictures of Charles
Lindbergh, the famous aviator, his wife,
Anne Morrow Lindbergh, their baby,
Charles Jr., and the man electrocuted for
killing the child, Bruno Richard Haupt-
mann. How about the old Lindberzgh man-
sjon, | asked, the scene of the crime; was it
still standing on the hilltop near Hopewell?

It was, but it was not easv tofind. Charles
Lindbergh prized seclusion, The house was
at the end of a long, narrow road that pene-
trates a thick forest. It had changed Tittle
irom the old newspaper photos

“1The mansion belongs to the state,” said
James Mornson, the young man who met
me at the front door. "It's a home for vouth-
ful offenders.” He was assistant supernn.
tendent in the program that gets voung
troublemakers off big-city streets and into a
rural work atmosphere

Queuing up to cool off,
sisfers stop for O i {IErﬁ'r
during a summer stroll neqr
Villa Maria by the Sea retreat
house at Stone Harbor
Uperated by the Sister Servants
af the Immoculate Heart of
Mary, o teaching order, Villa
Maria holds seven ten-day
retredls each summer,
attracting participants from

e SLoles

With knowing smiles,
members of the nation’s first
all-female state police class
watch as trooper Rudolph
Chesko shows them how to fold
thetr gear—in this cose,
undergonrments. The agency
swore tn 30 troepers from the
class, formed last year under
pressure from the federal
governement to hire more
wormen, Grraduates from a

coed class this vear brought the
number of women in the
[.910-member force to 40,

Wew Jersev: A State of Surprise

Jim showed me arcund the house and
grounds, well kept and still elegant, “A few
tourisis make their way up here now and
then,” he said, *but nol manv realize what
the house is nsed for now.”

Another tragedy of the 1930s that cata-
pulted New Jersey into the headlines was
the crash of the dirigible Hindenburg at
Lakehurst. Driving across the scrublands of
central Jersey, 1 was attracted by the mas-
sive hangars of the onetime dirigible base
Nick Grand, a public affairs officer, gave
me a tour. "1 his was the nation’s major in-
ternational airport,” he said, “for dirigibles
croszsing the Atlantic in the 1920s and "30s."

Today the base1sa U, 5. Navy engincer-
ing and testing faclitv. We drove into the
S300-foot-lomg main hangar, which dates
from 1921. A good portion of its 36 million

cubic feet was filled with a scaled-down deck




of an aircraft carrier, complete with real jet
fighters, tractors, and catapults. “This 1=
where all the Navy's flight-deck olficers are
trained,” Nick said. “*We can do everything
except launch a plane out the door.”

Once I got over the shock of finding an air-
craft carrier in an old hangar in the center of
the state, one big piece of the New Jersey
puzzle fell into place. Industrial archaeolo-
gist Ed Rutsch had rhapsodized about the
“adaptive reuse” of anbquated structures.

Rhythmic images dance on a screen
linked to Staniey Jordan's guitar vio a
synthesizer the Princeton Universit)
music major built for concerts

Her torch raised high over New York's
harbor, the Statue of Liberty stands in
New Jersey waters, her spirit undaunted
by industrial Jersey City

Lakehurst suggested that this blending of
the old and new with hardly ashrug, withall
the confidence that comes of maturity, wasa
central motive of New Jersey life. Cape May
proved it

“Cape May received a three-million-
dollarurban-renewal grant tostayold,” alo-
cal scholar of New Jersev's past and present
told me. One of the nation's oldest summer
resorts, renowned vears ago as the watering
place of Presidents—Buchanan, Perce,
Harrison, Grant—Cape May is today a Vie-
torian architectural gem. More than 600
structures from the last century survive.

The well-kept, turreted, filigreed build-
ings grace winding, shaded streets. Hun-
dreds of thousands of vacationers go there
every summer to be transported back to a
simpler, less hurned time,

I staved at the Chalfonte Hotel, a three-
story, hundred-room structure bmltin 1876
(pages 57 Things haven't changed
much since: no elevators, no air condition-
ing, no room phones, and the “"facilities”
down the hall. It's still a grand old place ana
has the most wonderful cook in the world

Helen Dickerson, 70, has been cooking
three meals a day for a hotel full of guests tor
45 yvears. “I've never used any recipes,” she
said, stirring up homemade mayvonnaise. “1
just quit when it looks good. ™

Her specialtics are prime ribs, Kidney
stew, southern-fried chicken, and spoon
breéad. She gets up before dawn every morn-
ing and does all the shopping. That's New
Jersev hustle. That's tough.

_'lé-.l--.:l.

NE EVENING, after the sun went
down, I sat in a rocking chair on the
hotel's wide veranda, watching stroll-
ers along Howard Street caugnt in the
flickering reflections of the gaslights in the
center of town. Hotel manager Judy Bar-
tella came out and asked if 1 was bored

“We have an old television comewhere,”
she said. “1'1 get it if vou need a fix."

I declined the offer. preferring instead to
while the evening away, silently wondering
how I could have missed =0 many things in
New Jersev in all those vears I lived so close,
And, too, feeling a little sorry for all those
peaple who never get off the road and see
one of our most historic, productive, and
clegant states []

National Geographic, November (981
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ATLANTIC SALMON

he " Leaper

Strruggles to Survive

By ART LEE
Photographs by BIANCA LAVIES

wATIONAL DFEOORAFHN MEOTOGEAFISER

UEBEC'S CAUSAPSCAL RIVER
thundered through the falls below
granite cliffs. Despite a low toler-
jance for blackflies, I waited quiet-
ly. In such a beautiful and inspiring

place, blackflies somehow don't seem so
bad. Deep in the rushes of tea-colored wa-
ter, salmon stirred; T knew that if I looked
away the first might show, and [ would miss
it. It seemed essential to cheer the first one
through the falls on this sunny mid- June day
on the Gaspé Peninsula.

The water was too dark and deep to see
them. but the =salmon followed invisible
threads of current in the hole below the falls.
Some strange stimulus, one of many myster-
ies about Atlantic salmon, Saimoe saiar, the
“leaper,” would tell each when itstime came
to leap the falls and beat upstream.

Asafisherman, [ had often challenged At-
lantic salmon, atiributing to them courage,
determination, stamina. Yet I killed them. |
teased them with flies dressed on hand-
forged hooks by master craftsmen. | cursed
them when they wouldn't be lured and felt a
profound feeling of emptiness with each f1sh
lost, asif there would never be another. And

vet, no feeling could compare to the one each
time a zalmon was lifted writhing from a
landing net

I waitted at the falls, a sanctuary for re-
turning fish 12 miles up this tributary of the
Matapédia, with Richard Adams, a river-
man and guide. The blackflies haven't eaten
him since his skin turned to leather, and he
waited placidly with abiding faith that the
fish would come. Richard lived with the
fish, he told me, and had learned to love
them as a father loves his children, al-
though, he caid, salmon really belong only
to the nver.

Because Atlantic salmon are seldom seen
at sea, it's easy to believe that they belong to
fresh water more than to salt. But they do go
to 2ea when still small to feed rapaciously for
avear or more on such fish as capelin and on
tiny crustaceans, to grow long, heavy, and
powerful, Salmon are, however, anadro-
mous, meaning “upward running” in
Greek. Thus, without access to pure, cold
rivers up which the fish migrate to spawn,
there would be no Atlantic salmon

Sometime during the second hour of wait-
ing, I thought: There are no salmon here.

Fighting against odds, an Atlantic salmon in Newfoundland's Humber River
refurns to spawn. Conservation efforts have brought back the noble fish to several
rivers, but ocean fishing haos cut the annual catch by nearly half since 1967,

600







Sport of “sports

( \OMPLEAT ANGLLNVG at 115 most
refined: John Lindsay (right), a

TR Sy, o P ATl P \ < .
J_-:!!|I|_' (a7 Il':l. NEierin 8 i WLLTLE Eidiedll

azsembles g rod for his “sport,” Kobert
Soper of Edinburgh, on the Scoltisn
estate of the Earl Haig of Bemersyde

The best “beats" on the River Tweed

{1re r'l.'||'|_:f|,'|".' vwned orF leased a'.lll'lll.:ll:"
Creorge Aitken (abowve), sampling
waders at an exclusive Pall Mall shop
helongs to London's Flyfishers' Club,
formed in 1884. The club motto; “There's

maore to fishing than catching a fish.”
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Mysterious trails lead salmon home from ocean feeding grounds as for as 2

miles gway; odors in currents may hol P Fu ide therm. I| ist above F.ilé: |rJ (s on the

Rivers may flow by
when thev're dead
Then the first salmo «d the falls. For
fleet seconds « -n:. nded in the
spray, =0 close | n.-tEh-. have touched 1t—a
reaching, essential force, faithful to its des-
tiny. Richard was grinning. “I'd be ashamed
if T didn't respect the salmon,” be shouted.

you looking fine, even

Furope Too Has Troubled Waters

“Ttis not until the salmon are 1_-1- that vou
realize how vou long to see them,” Christian
Vernes. a Paris banker, had said months
earlier on hiz Brittany estate. We sat spread-
ing pdté de jambon on fresh bread and look-
ing through a bay window onto the Elle
River where it rolls over a small dam. "It 1s
the same, | think, with all our rivers. Unce
many salmon were jumping this dam. Now

there are few. The pollution is very bad.’

"Where 15 the pollution?” I asked.

*The worst is from a pea cannery far up
stream,” he answered

“Can’t the cannery
stop polluting the riverr” Tasked.

“It is a difficult question of economics,
he answered. "]'"u'-'ﬂlﬁ ]-_4.1,.—;- don’t think of
salmon. Thev think of jobs, S0 now the
calmon are too few "Hli:'h for.”

Scientists estimate

awners be lorced to

hat Salmo salar, a sin-
sle species, may once have been as abundant
as all five spec i< of the Pacific Northwes
Twocenturies ago hundreds of rivers ahove
latitude 40°N with access to the sea, from
Portusal to Connecticut as the southern lim-
its, possessed Atlantic salmon runs

France, Spain, the British Isles, Scan-
dinavia, Russia, Iceland, Newfoundland,
N ]
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Humber River, exhausted salmon—some gashed from falling on the rocks—
strugele past the photographer, who tied herself to a boulder to capture this wiew

Labrador, Quebec, the Canadian Mari-
times, and New England had them. The
Loire, Seme, Rhine, Thames. St. Law-
rence; Kennebec, and Connecticut Rivers
teemed with salmon, These were the days
before dams and diversions, cutting of trees,
overpopulation, and pollution ruined so
many rivers

"The Seine is finished,” Pierre Affre, a
French conservationist and salmon scholar,
told me in Pans as we gazed at the muddy
river gliding through its walled channel
below the Pont Neuf

“We French aren't conservationists hy
nature,” Pierre said, “We are Latins, hot
blooded, and we like to kill. We have killed
the Seine as we kill hares during hunting
season, just for fun.

“To see salmon in the Seine again 15 my

Can the Atfantic Salmon Survive ?

dream, he said. “Mavbe there is a chance
for the Loire and Allier—they still have a
few. But the Seine, I don't know. "™

A couple were embracing on the cobble-
stone walk along the river below us. Pierre
brightened. "When you are kissing, you can-
not smell the river.” he said

Science Ponders Homing Methods

The hife cycle of the salmon is an evolu-
tionary miracle. Ideallv, Atlantic salmon
returntoriversof their birth at varvinginter-
vills—primarily spring, early summer, and
fall. How thev find their ancestral streams is
one of the great mysteries of biology. There
are manyv theories: that salmon follow sea
currents until they are led back home; that
they always swim toward colder water; that
they use highly developed olfactory senses to

03
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sniff out home; that thev are guided by the
atars or the electric impulses of the earth’s
magnetic field. No one really knows.

Salmon frolic in estugries off home rivers,
gradually becoming acoustomed to brackish
water before making a run into fresh water.
Anold Canadian bush pilot told me of seals
waiting for salmon in the estuary and lower
poals of the Moisie River on the north shore
of the St. Lawrence in Quebec, and how
fancy sportsmen hired Indians to shoot the
s¢als so that there would be more salmon in
the river for them to catch.

Once in the rivers, salmon may stay the
season just above tidewater or run far in-
land, traveling as far as 25 miles in a day.
They are capable of running powerful rap-
ids and jumping falls 12 feet high. Often
when 1 caught them, I found their bodies
badly bruised by this punishing travel. It'sa
myth that the very biggest fish, all females,
enter rivers first, but the big females that do
come first, along with the big males, seem to
make long runs. An Atlantic salmon may
run hundreds of miles from the sea tospawn.

Az they migrate upriver, each salmon
somehow finds the turnoff to 1ts natal
stream, no matter how many tributaries a
river may have.

Fish Fail to Find New Home

“We sold some fish to a club &0 miles
away, where they were released into the
club’s river,” Thér Gudjonsson, Iceland’s
director of freshwalter fisheries, recalled one
day. “They went to sea, but after several
davs a few showed up here at our hatchery.”
He laughed. “The club refused to pay for
those fish, and I couldn't blame them."”

Returning Atlantic salmon give up eating
after leaving salt water. Infresh water foras
longasayvear, they survive on fat built upon
the feeding grounds at sea. Soon after enter-
ing the rivers, thev begin to change. Inter-
nally, digestive organs shrink to make way
for developing sexual equipment. External-
lv. thev darken, silver sides turning tanmsh,
then brown, and their blue or purple backs
become almost black.

Changes are most striking among males,
which develop wicked hooked lower jaws,
called kypes. Shortly before spawning,
males may take onimpressive coloration, re-
sembling giant brown trout with expansive

GOS

red and orange blotches on their sides,
splashes of rich vellow on their bellies. Most
fishermen, however, favor them fresh and
silver, because it's then they are most willing
to take a flyv, fight hardest, and taste best.

When nights become frosty and water
cools to about 40°F, salmon move at last to
gravel barstospawn. Spawningoccursfrom
September to January, depending on the re-
gion. Sometimes they make runs upstream,
but aften they need only ghde to bars nearby
from pools where they were holding.

Before spawning, there's a lot of jockey-
ing for position and fighting among females,
called hen fish. The best conditioned usually
claim the best spawning places. Males,
called cocks, have terrific bouts. Some cocks
maneuver well like true boxers, while others
are tough but defensive hke good counter-
punchers. The most powerful are very ae-
gressive, charging and butting until weaker
fish are hurt badly or driven oif.

The hens roll on their sides and flutter
their tails in the gravel, making hollowed-
out places called redds. There the hens are
joined by males, which wait trembling.
Mating salmon lie side by side, and the fe-
males deposit eges, which are fertilized with
milt, a milkv liguid ejaculated by the males.
A hensalmon lavs between 700 and 800 eggs
per pound of body weight, and when they
are fertilized, she covers them with gravel.
The cock fish may then go off Lo serve sever-
al other females.

Atlantic salmon, unlike the Pacific varni-
eties, which are phyvsiologically determined
to die after spawning, aren't necessarily
used up by the act, though many don't sur-
vive long. Some, mostly females, live to
Spawn again one or more times, making the
same journey esch time. The record is six.
Fish that have spawned are called kelts,
shinks, or black salmon.

In the spring about 60 percent of the eggs
hatch, and the tinv fish, called alevins, re-
main in the gravel several weeks, nourished
by their yolk sacs (right). They swim up
when they are about an inch long and begin
to live off the river, first on microscopic or-
ganisms and finally on insgcts and worms,

Young salmon spend several vears in the
rivers. Little salmon are first known az fry,
then fingerlings, and finally parr, which 1s
the longest freshwater stage. Parr look like

National Geographic, November [98]




Budding strength shines through a ten-weeh-old salmon as it breaks free of its
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small brown trout are much mi

gressive, leaping clear of
themselves on insects,
fish impale itself on an artificial fly as long
as It was, |
the heavy ling and hook
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tic salmon making it through the cw |
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Can the Arlantic Salmon Siurvive!

“Man 15 the most relentless predator,”
Richard Buck, chairman of Restoration of
Atlantic Salmon in Amenca, said to me
Dick spearheaded a successful international
efiort to curb high-seas ‘]»h:.".;: off Green
land, after commercial interests discovered
the salmon’s feeding grounds there 1n the
late 19505, Now Dick 15 devoting ':||~ elfort=
to helping secure a multilateral treaty that
would protect Atlantic salmon from ocean
overkill anyvwhere.

Despite Problems. a Little Hope

"{'-|11cr-"r'-rin'-1= that lmits kill 1sn't
enough,” he said. “The decline of salmon
has gone too far. Conservation must be ex
tended; that means restoration. Youd can't
dam rivers and have salmon. You can’t pol-
lute rvers and have salmon. You can't
poach rivers :Hl'i have salmon. Hatcheries
hitlp some, bu ere do vou get stock for all
the hatcheries? l'_ru-‘.'. cleaning up the rivers
won't help unless we convince dammers to
butld fish ladders. Clean water doesn’t mean
anvthing to salmon unlessthevcan gettoit.”
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lceland: conservation leader

L;;TFJt ' CONTROLS on
) commercial fishermen—as we

on angiers ke the |.|.r.1-..-. here fly-
casting on the Grrimsd—iallow
Icelanders to maintain their salmon
stoch evenas the world catch decline
Because of massive ocean nettin ng,
reories 1 home-water harvests fell
more than 40 pereant from 15967 to
1880—from 2.9 millton to 1.65
mitlion fsh

Also increasingly hard to find are
speckled bustard ‘LL!:.'n.'r.'{ arnd 27
other materials needed to tie this
popular fock Scott salmon fly




While only Iceland’s salmon stocks ap-
peared secure to me, Dick Buck and others
indicated “guarded optimism” for the north-
eastern United States, notably Maine,
where restoration has been going on since
1948. During the past few seasons Bangor
resiclents were dazeled when, after 30 vears.
great numbers of fish showed in the Bangor
Pool on the Penobscot River. They were mi-
grating from now cleaned-up coastal waters
where pollution was so devastating two de-
cades ago that scientists insisted salmon
couldn’t survive it.

State fisheries officials worked through
the summeér capluring fish for brood stock.
The salmon piled into traps faster than they
could handle them, and more than two thou-
sand were trucked upriver and released to
fend for themselves.

34 Fish, 125,000 Eggs

Farther south, on the Connecticut River,
perhaps North America’s greatest Atlantic
salmon river 200 years ago, the return of 58
salmon in 1979 overjoved biologists and
conservationists. (O the returning fish, 34
spawned successfully, giving fisheries man-
agers more than 123,000 pure-strain Con-
necticut River salmon eggs for use in a
salmon restoration program. By the end of
July 1981, 515 fish had already been cap-
tured after entering the river.

David Egan, president of the Connecticut
River Salmon Association, told me, “The
kev to success now is how adequately this
fisherv is managed. In the 18708 an attempt
to restore salmon to the Connecticut was ini-
tially successful, but because of overfishing
and poor management, stocks weren't al-
lowed to build up, and the run was de-
straved, If this restoration is to succeed, we
must maintain the necessary brood stock.
Enough salmon, beginning as eggs, must
be allowed to grow to smolts, go to sea, and
return to spawn successfully. We've had
trouble already: A fish was shot and one
was stoned below the Holvoke Dam.”

Maine faced similar trouble, Bud Leavitt,
outdoor editor of the Bangor Daily News,
confided. “We bhad a one-week massacre on
Kenduskeag Stream, a tributary of the Pe-
nobscot, during low water.” A few Bangor
residents with an uncontrolled lust for salm-
on turned out with baseball bats and other
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weapons to meet fish navigating riffles,

“But mavbe it wasn't all bad,” Bud said.
“There were 44 arrests, 28 convictions, and
decent citizens were agonized. Some con-
victed were sentenced to conservation
classes given by yours truly.”

Bud Leavitt, Dick Buck, and David
Egan, like scores of Atlantic salmon conser-
vationists worldwide, are sport fishermen.
It's doubtful that substantial Atlantic salm-
on stocks would survive anywhere had not
such sportsmen regarded the “king of game
fish, game fish of kings" as more than prey.

“The salmon is evervthing beautiful to
me,” (zordon Lesenger told me in s Scot-
tish brogue on the bank of the River Tweed.
He wore a Donegal jacket and knickers with
matching stalker hat, traditional dress of a
gillie, servanl and companion to visiting
fishermen.

The river was low, flowing beneath the
puttv-colored embankments of the village of
Kelso, I could see hlack stains on the walls
from sewage seeping into a pool.

“Has the fishing changed over the years?”
[ asked.

“Evervthing is changing,” Gordon de-
clared. “Look at them coming down the
river in bluidy canoes.”

“Do canoeists bother salmons" | asked.

“They bluidy well stir them up. Sir, salm-
on get no peace. Thev're netted like crazy
down below; there's pollution in the river,
swimmers in the salmon pools, and then,
these brats and their canoes.”

“What about the disease,” I asked, “the
UDN?" 1 referred to ulcerative dermal ne-
crosis, which has ravaged British salmon
since the late 1960s.

“We've picked thousands out of the
Tweed, sir. Dead. A horrible sight it was,
too—all white and falling apart. It's better
now, but all we can do is bluidy well pray.”

Anglers Talk Economics

Many gillies and some sport [ishermen
maintain that international Atlantic salmon
stocks are too limited to permit any commer-
cial catch. A salmon has greater economic
value caught on rod and reel, they argue,
than the maximum, perhaps £12 a pound, it
brings at retail. The Atlantic Salmon Associ-
ation of Montreal contends that each salmon
caught on a fly, the only legal sportfishing

Narional Geographic, November [98]




method in Canada, benefits local economies
by 3200 or more.

Quite a few Canadian salmon, however,
are intercepted before they see a flv. The
commercial fishery off Newfoundland nets
some 600,000 salmon a vear, many of them
tagged fish migrating to rivers in Quebec
and New Brunswick, where most commer-
cial netting was banned for nine years.

Commercial fishermen, troubled by the
net ban, charge political pressure from
sportsmen and conservation groups. “It's a
question of human rights,” said Leonard
Wilson, a drift netter from Saint John, New
Brunswick. “If we can’t fish, then nobody
should be allowed to. That's the wav it's
going to be. Wait and see.”

At 62 Leonard has known no other life but
commercial Ashing. “My father dropped
dead fishingaloneon hisboatat 78," he said.
“His father was a fisherman.”

I mentioned the subsidy the government
was then paying to commercial fishermen
not to fish, for the sake of conservation.

“Listen to me,” Leonard growled. “Fish-
ermen don't want compensation, not that
it's adequate. It's based on the market price
in 1965. But that's not the point. We don't
want government handouts. We're fisher-
men, and we want to fish.

“We can't fish, but how many fish do the
poachers take every vear? And look at the
fishery off Newfoundland. There’s no quota
on Newfoundlanders. How about salmon
the Indians net in river mouths? We're op-
posed to anvbody netting the rivers. Where
is brood stock to come from#

“If government cut out what Indians take
and sell for ten dollars a fish and what
poachers steal from us all, we could take &
thousand salmon per boat a vear, and
there'd be plenty for evervbody, Thisis pure
discrimination in favor of Indians and so-
called sportsmen.”

Although permitted by law to net salmon
for their own use, Quebec and Maritime
Indians consider themselves persecuted.
“Indians want to preserve stocks, but we
want access to resources rightfully belong-
ing to us,” said Anthony Dedam, one of
about 1,600 Micmacs living at the mouth of
the Restigouche River in Quebec.

The provincial government permits the
tribe a seasonal quota. The fish are netted by

Can the Atlantic Salmon Survive?

about 75 tribe members. Dedam allowed
that more than the quota are probably taken
and that some Indians sell their catch, which
is illegal. “You must understand, though,”
he explained. “We have BO percent unem-
ployment, and we benefit from salmon. The
Indian doesn't want welfare. We want jobs,
and we believe the Great Spirit put re-
sources here for our use.”

I asked why there no longer seem to be
Indian guides on the Restigouche and the
Matapédia Rivers.

“Thai looks like more discrimination,
doesn't it? The clubs aren’t interested in In-
cian guides. Butif we were guiding, fewerof
us would fish with nets. The more fish, the
better the fishing, the better for guides. The
clubs talk conservation. Conservaton is
partof Indian hentage. Like poling a canee,
it was taught by our grandfathers. We can
help—policing ourselves, taking fewer fish,
sticking to guota—but we want help too,
We want something to do with our lives, We
must eat, 0 we eat salmon; and we catch
them the best we can.”

Iceland Leads the Way

You can eat Atlantic salmon often in
Revkjavik, the capital of Tceland, It isespe-
cially delicious smoked over fires of dried
sheep manure and straw. leelanders know
sitlmon, and each has an opinion of how it's
best prepared. Icelanders also have an un-
conditional commitment to preserving At-
lantic salmon stocks,

“It's possible you had vour fishing tackle
treated in Formalm solution before vou ar-
rived?” a voung customs agent asked.

“No, whyr" 1 answered.

*All tackle must be treated before it leaves
the airport,” he said. “We must protect
salmon rivers against disease.”

I toted my equipment to & cubbyhole for
examination. “What are the chances of
spreading UDN on a salmon fly—a billion to
one?” I asked.

“More than we wish to take," the agent
answered formally.

He took my gear and a long time later re-
turned 1t smelling mightily of disinfectant.

Iceland permiis no salmon netting within
her coastal waters and only limited netting
in & few glacial streams impossihle to fish
with a rod. Most of the fich for market are
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Unpredictability and fighting spirit
make the salmon a prized freshwater
trophy earnestly fished for by voung
and old (right) near Big Falis in

New foundland,

Across the seq, tension shatters into
smiles when appréntice giiile
Christopher Hanson, delayed two hotrs
by a snowstorm, strides into a River
Tweed fishing “hut" with a handsome
catch (bottom right). A 1935
photograph (bottom left) on the hut wall
recalls when Lady Joan Joicey hooked
26 salmon in a day. Such plenitude muay
never be seen again, however, if world
diplomacy fails ro protect this
international resource.

provided by sport fishermen, although the
number of rods permitted on each rnver 1s
limited and monitored to preserve stocks.

“We would be honored if vou would fish
for our hatchery,” Baldur Knstjansson
translated for his father, KRristjan Bene-
diktsson. Kristjdn, a farmer in the valley
of the Laxd, was at once robust and gentle.
His smile, hike his offer, was generous.

“Tell vour father it is I who am honored,”
I said. There was new snow on the moun-
taintops, and Stifla, the pool I was to fish,
was full of salmon. Fishing Icelandic rivers
is very expensive, under a complex letting
system, and to be invited as a guest isn't to
be taken lightly.

Thordur Péturszon, a gillie nicknamed
"Daddi,” had dressed a fly in my name. He
said the salmon I caught were to be kept
alive in a cache anchored to the riverbank
until October, when they would be taken to
one of fifteen hatcheries throughout the
country that supplement stocks of smolts for
[celand's 60 salmon rivers.

The salmon 1 hooked, as Knst)an
cheered, were powerful, mostly seasoned
males with big, twisted jaws. A hen was a
prize, because she would provide many eggs
for the hatcheries. I played the fish deliber-
ately to preserve their strength, and the gilhe
treated each as if the fate of all the world's
salmon rivers were linked to its survival. He
spéd them all to the cache, and not until each
wis swimming round the pen did he take
time to thump my back and proclaim, “Very
good fisherman, vou, Art Lee.” 0
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Nation Named Zimbabwe

IS HANDS share the power
now, His eyes, weary from
war, behold the return of
peace. For the first time in
more than seven vears, ranch
hand Moses Sibanda (left) and
his countrymen can hope for a

Juture without bloodshed,

The fighting ended in 1979, when,
after years of negotiations,
guerrilla leaders and white officials
agreed to a new constitution at
British-sponsored talks in London.
T'hen in a February 1980 election the
government passed from the hands
of the nation’s 220,000 whites to
those of its 7.2 million blachks.

It was the end of the Rhodesia
created by financier Cecil Rhodes
nine decades ago to spread British
civilization in Africa. And it was
the beginning of the Zimbabwe
envisioned by blacks who have
not forgotten an African kingdom
that built a stately capital of stone
800 years ago.
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marriage of European

skills and African labor

transformed the rolling
hillsides of the Pungwe Valley
into manicured fields of tea
(below), Modern farms and
vigorous industry have made
Zimbabwe’s economy one of the
strongest in Africa and have
brought prosperity to whites

[y
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such as former government
minister Geoffrey Ellman-
Brown and his wife, Hilda
(left): their comfortable home
lies on 35 acres outside
Salisbury. Nevertheless, since
independence some 1,500
whites a month have chosen

to leave the country rather than
face its uncertain future.
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mong Zimbabwe’s natural treasures, Victoria Falls is the
brightest jewel. This mile-wide curtain of the Zambezi
River, crashing 350 feet into a narrow gorge, was



named for the British gqueen by Scottish explorer David
Livingstone in 1855. The Kololo people who lived there

called it Mosi-oa-tunya, or “smoke that thunders.”



11 ou cannot overhaul

capitalism overnight,” says
Prime Minister Robert
Mugabe (above), Thus for the
present, the pragmatic Marxist
has encouraged private indusiry
to remain active in Zimbabwe —

in part to help pay for new
social programs.

Mugabe was jailed for ten
vears under former Prime
Minister Ian Smith, who
declared Rhodestan
independence in 1965 vowing
no majority rule for 1,000
yvears. This action provoked
international trade sanctions
and helped spark the war that
cost 27,000 lives and displaced
more than a million people.

Peaceful reconciliation is
official policy today. The
grave site of Cecil Rhodes
(below) lies undisturbed on a
hill long revered by black
Zimbabweans. From that quiet
spot one can look far across
this country, where blacks and
whites are attempting a new start.

Narional Geographic, November [98]



LAND CLASSIFICATION
ZIMBABWE 198/
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wwmm and smaller areas
reserved for freshold tenure by Africans.

B TRIBAL TRUST LANDS (TTLs) consist
o @ comimunal baiis,

The nation's new name first
helonged to a medieval state of the
Shonas, today's ethnic majority. From the
12th into the 15th centuries the Shonas forged
loase confederations to control gold-mining

areas and trade routes to the coast. The Limpepa

Ndebeles, Zimbabwe's other major ethnic -

group, swept into Shana lands 1 the 18402 from ¥ National park

the exploding Zulu empire to the south. Then W Industrial center

half a century later Cecil Rhodes sent forth 4 Mine

white pioneers from South Africa;, and within < ‘ K
. o ethnic named Wy

five vears the whaole territory bore his name. Mo %Fﬂ? gf”-‘: Shona.

AREA: 390,580 sq km (150,804 sq mi). POPULATION: '

7,700,000, CAPTTAL: Salisbury, pop. 670,000, O WiCMETED 100

RELIGION: Traditional, Christian. LANGUAGE: e p——— i .

English, Shona, Ndebele, ECONOMY: Industries:

Id li-bEﬂ-D‘E l'.lil:‘l'l'l.'-l mp r, coal, and chromite, sk BF Ko 8 @ LEER

Aport crops tohacon, SAT\ AL BEOGHABNIT G0T BVB

tnl.tun. sugnr ema: cﬂmunmtinn corn, livestock,

millet. CLIMATE: Modernte subtropical.
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the missine pieces of thetr (ives at the

famiily’s new homestead at Mookt

By CHARLES E. COBB, JR.
Photographs by

JAMES L. STANFIELD

and LEROY WOODSON. IR,

NE BY ONE with the sudden drop of
the sun. flickering fires made tiny pin
points ol light in the hills of Mudz Tri-
bal Trust Land. A baby's crv drifted
faintly across the distance. 1 could not

1ell from what distance because nothing is

clearly near or far in Zimbabwe's rural
nights. Even the stars seem 1o hang low
enough to reach up and touch

Belore the sun haid set,

Tigere Kativo and his son

Wilson had been invoking A'lﬂl‘l

ancestral spirits in a smull

hut. 1The mountan cold -

had already descended as

[ listened outside to their H'II]dESIH,

soft murmurs, standine as

s I 1
near as [ could to a fire
Their words were to come

to me often dunng my

travels in Zimbabwe:
“Weicome your little

man home with EVETY-

thing he has, wife and z.
children, and the nothing I"I a WE
that he has.”

Wilson had recently
returned home to Zimbabwe after a 15
viear exile in Europe and the United States
His father and 21 other families had come 1o
this place called Makaha to reseitle

Tigere Katiyvo's praver is an apt metaphor
tor Zambabwe. It was a praver he had often
longed to make while separated from his
son. Duning those vears a bitter conflict
raged between black and white in what was
then Rhodesia, It drove Wilson into exile
and his father from the family land

Now Zimbabweis turning away from the
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wartoward the exhilarating possibilities of 2

land blessed with miperal nches and pro-

ductive soill. Although the deep wounds ol

the strugele have not vet healed, there 1s, if

not love, a fellowship between black and
white and black and black stowly berni butlt
ont & binding commitment to all that seems
passible in this

Villages like Makaha, home of the Ka-
of Zimbabwe's black
pf hattle

of the war, and they are where the

Livos, are where most
population lives. They were the chi
grotnis
peace 15 being welcomed with both praver

and hope ['he '_--'--'|I'.-‘ in thes |l|..l'.'l."- tulk of

Cfficial symbaols of the rew
Zimbalwe, these noble soapstone birds

pnce perched in d

rifudl enclosure of
the old Zimbabwe—roval center of the
SAONas—whodd FUInS spread QCross
10 acres. Within the 2ingly guarters, a
i0-foot-high rower (Fight) was erected
sometime dround the 14th century, when
the gold and (vory trade with Arab

MIETCRONLS Wils REdrtng 1S -_-'.'r'!-l'll

simple plans that seemed impossible a short
LB

]:il.;.' LA

In dim candlelight in s hut, Tigere Ka-
ant not
anly corn for food but glso cash crops of cot-
ton and sovbeans:. “With a tractor we can
grow much and sell much, ™ he saud, express

ing ane of his larger ambitions

tivo proudly told me he intends to p

But the village is already renting a trac-

tor, and not evervone is agreed on the practi-
Wilson explained that
no villager earns more than 130 Zimbabwe-
an dollars a vear (319510 U. 5

In Europe, Wi

cality of boving one

CUFrency)

s0n. who had intended to




L writer nstead
vels have been published but
ot meant much money 1n s pockels,
15 long absence had created self-doubt
vhiere he fits now that he's back
& can 't give his father the money he
wects for the tractor he wants
[hat's difficult for him to understand

Wilson explained. "Evervbody here wanted

it what thev thought 1 had

'I. | IAVEeE W 5.'! i two K
| first met the Kativos in Jul NIin
moanths later 1 returned. Wilson had found

11 |
I 5%

tstivof Information. and hewasz

confident. Hi
conduct

lterature workshops [of

raerrtlias, “Ah Charlie; the plavs ai

.. Li Ill_' WIrtLen

|

III.III-u_-.H |||' ._.III L0 I'e III:'u |: 0

¢ village of Makaha still did not ow

mbined with betler thi




three vears ago when I came to what was
then Rhodesia to cover a war that looked as
if it would go on forever. Now that <earch
would take me from the green hills of the In-
vangi Mountains in the northeast to the
rocky majesty of the Matopos in the south
(map, page 623). At Lake Kanba, one of the
world's largest man-made lakes, I watched
elephants splash and swim. 1 entered the
black depths of gold and chromite mines,

I stood in the mist and spray of Victona
Falls. Mosi-oa-tunva. the Kololo people
called the falls—"smoke that thunders.”
Water from this great wonder roars down a

350-foot chasm into the Zambezi River,
which along with Lake Kariba forms the
northwestern border with Zambia

“Scenes 50 lovely,” African missionary
and explorer Dir. David Livingstone said of
the falls, “must have been gazed upon by an-
pels in their thght.™

No one can fall to fall m love with the
great and varied beauty of this land. When
the complexities of Zimbabwe's first steps of
independence threatened to knot my brain,
there was always some resplendent, not yet
cpen piece of the country to embrace me

Yet Zimbabwe is more than a land of

i L] ]

Only the bitter shell remains of a farm butlding blown up by its white owner in
frustration as he fled the coumiry. But it's enough to sheiter these students witle o
new school 15 butlt nearby. Enrellment has doubled ocross the country since the
fichting ended and the government eliminated primary-school tuition. About

2 000 of 2,500 rural schools were damaged during the war, along with 180 of 243
rural clinics, whose loss led to more malaria, measles, and schistosomiasts.

 F
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beautiful scenes, In the south are also the
ruinz of Great Zimbabwe, whence the coun-
trv's name. From A.D. 1100 to 1450, (reat
Zimbabwe was a center of trade for the
Shona people and became the heart of their
powerful state. Around 1300 this state split
into two rival kingdoms. The coming of the
Portuguese =con thereafter signaled their
decline. The main ruins near Fort Victoria
are dominated by a massive fortlike struc-
ture of stones iitted without mortar. Similar
bt lesser ruins spread over a radius of a
hundred miles, into Mozambigue.

Blacks give more than one meaning to the
name Zmbabwe: “venerated houses”
“house of stones.” And if the history of this
site remains misty, it remains 3@ monument
to greatness for all blacks in Zimbabwe to-
day. Ritual ceremonies still take place
among the ruins. Spirits. Ancestor wor-
ship—a prevalent cultural reality. Spirits of
recently dead relatives or tribal leaders or
historical figures may possess humans and
speak and be consulted.

Spirits Share Dwelling Place

While in the zouth I visited John Sithole
on his farm inone of the vallevs shadowed by
the massive wind-sculpted granite boulders
of the Matopo Hills. He lives near a hill
called Malindidzimu by blacks—"dwelling
placeof spirits.” It's the same hill where Cec-
il Rhodes 15 buried and is called View of the
World by whites. Amid these spirits of the
past, Sithole is pulling his life together again
in much the same way as Tigere Kativo.

He came home one might three vears ago
and found his house burned down, He wait-
ed until the war’s end before rebuilding it. 1
asked him: “What's changed for vou now
that there isindependence”” His answer was
instant: “The shooting has stopped.” I got
that same guick response from virtually ev-
ervone I asked in Zimbabwe.

Both Sithole and Tigere Kativo wore
warm smiles as we talked. Yet each gave me
the impression that he was holding some
deeper conversation within himself. Their
eves would flit away from mine and stay
averted for silent moments that felt longer
than thev were. The war had ended, but the
men would seek these private foxholes of the
mind until the peace was certain.

At war's end some 33,000 guerrillas, still

After Rhodesia: Zimbabwe

armed, were grouped in assembly points, or
APs, around Zimbabwe. They were to be in-
tegrated into a new army, It included mem-
bers of former Rhodesian forces and of both
guerrilla armies that had fought the war; the
Zimbabwe African National Liberation
Armyv{ZANLA), which was the military wing
of Robert Mugabe’s Zimbabwe African Na-
tional Union (zaNv), and the Zimbabwe
People’s Revolutionary Army (z1PRA), the
military wing of Joshua Nkomo's Zim-
babwe African People's Union (zaru),

Nkomo became, for a time, Minister of
Home Affairs in Prime Minister Mugabe's
government. And Mugabe once had served
inzary as Nkomo's publicity secretarv. The
politics of the black nationalist movement
have been a jumble of conflicting tribal,
political, and personality interests.

Dunng the war the two guerrilla armies
nominally fought together under the banner
of the Patriotic Front, but in fact they fought
separately, and sometimes against each oth-
er. Each was supported by different ethnic
groups: Mugabe's zanLA mainly by the
Shonas, who compose 77 percent of Zim-
babwe's population, and Nkomo's zirRa
mainly by the Ndebeles. Both groups had
fought Cecil Rhodes and lost.

ZIPRA amdd ZANLA guerrillas, or freedom
fighters as they called themselves. did not
share the same APs. They have shared the
same frustrations as thev waited to become a
part of the national army.

“It's adifferent situation from walking tri-
umphantly into Zimbabwe," said a long-
time Nkomo associate who now edits a
major newspaper in Salisbury, the capital.
“They can't understand why thev are where
they are. Thev fought. They thought it
would be milk and honey now. ™

The government moved to gentle the mix
of vouth, frustration, and alienation in the
APs by speeding the guerrillas’entry into the
new army. T hirty thousand-man battalions
made up of ZANLA and 21PRA forces had been
formed by June 1981

“We are producing a battalion every fort-
night,” Prime Minister Mugabe told me.
“With the help of the British we hope to re-
train every guerrilla who would want to be
integrated into the national army.” In addi-
tion to British help. a group of North Korean
military advisers arrived in August.
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Thousands of guerrillas were also moved
from the azsembly points into housing proj-
ects in African townships near Salisburyvand
Bulawavo—arsky move that plﬂ:.‘u:-ll EZANLA
and 21PRA forces together. Sometimes their
rivilry has burst into vielence

Lust November, 38 persons were killed in
clashes between ZIPRA and 2ANLA guernilias
who spilled out of Entumbane, an African
township where 3,000 guerrillas from both
forces were housed. The violence began sim-
ply enough. Entumbane is near Bulawayo,
Zimbabwe's second largest city and & ZAM™
stronghold. Government ministers [rom
Mugabe's ZANT spoke at a rally and were
heckled by zApu supporters. Fisthights
ensued. Soon there was shooting—mor-
tars. machine guns, automatic weapons,
e nacdes

Mugabe called on the fledgling national
army to quell the disorder. “1 cannot allow
hooliganism and lawlessness to establish a
reign of terrorin the country,” he declared in
a national broadcast

Fiery statements by ranking ZANU minjz-
ters were reported in local newspapers. '1he
time had come for the party “to flex its mus
cles.” declared Finance DMinister Enos
Nkala, “If it means a few blows, we shall de-
liver them."

Spon after, Joshua Nkomo was removed
as Minister of Home Affairs and made Min-
ister Without Portfolio. Nine sentor mem-
bers of his ZarU were arrested, becoming the
first political detainees of Mugabe's govern-
ment. In February came further violence. In
the Bulawavo area a four-day clash between
ZiPA and ZaNLa factions following a beer-
hall argument left 300 dead.

Former Guerrillas Still Uneasy

Although the guerrillas have been suc-
cessfully disarmed now, it is not surprising
that many of them doubt whether Zim-
babwe really exists vet. “I think what we
have is a Zimbabwean flagonly,” a guernila
told me in Salisbury. He had left his assem-
bly point against arders to leok for a job n
the city, “We are still waiting,” said another
when I gave him a lift to Chipinga,

zippA commander Sonema Mdlalosse
reached into his pocket and pulled out his 9-
mm Soviet-made pistol as we talked. Cock-
ing the gun, (Contonued on page 636)
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Saluting the infant nation, a nursing mether waves Zimbabwe's new flog on

the republic’s first burthday (above). Her group sang in a stadium outsidi

Salisbury at one of the many Independeénce Day celebrations held throughou
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(Continned from page 630) he used its
open chamber to lever the top off a bottle
of beer. He smiled, handing me the beer.
“This is mv baby," he said, looking from me
to the pistol.

At 25, Seneni now commandz Gwai River
Camp. When we first met in Gokwe Tribal
Trust Land, he headed a 365-man unit sent
to put down a violent band of 2IPRA diss-
dents. He thought some of the trouble had
stemmed from men “infiltrated into our
ranks by the Security Forces,” meamng by
the former Rhodesian government.

Soneni explained to me why he and the
guerrillas aren't completely happy with the
peace pact. They believe, he said, that they
could have won a compléte military victory.
“But there is a Zimbabwe now, and we have
to give it a chance.”

Still, there was pain in his voice as he
talked of men bewildered by a government
they fought for and now don’t completely
understand. The agreement that ended the
war had led to a black government, bul
bound that government to much of the
structure of the old Rhodesia.

“The long-awaited aftermath is here,”
Soneni told me, “but little has changed.
Thase little boys you see running around
with crooked feet, those old men you see in
tattered clothing, with ox and donkey
carts—they have to realize they are a part of
this world. And what do they have now?
Nothing, nothing, nothing!”

Soneni himself had changed vividly in the
war. No longer the boy who had joined the
guerrillas six vears earlier, he was now 2
piece of the future, perhaps to become one of
the leaders who would improve the lives of
the peaple he spoke of s0 movingly.

Pamela Hondovakura was another. De-
scribing her experiences as a ZANLA com-
mander, Pamela told me, “Women like
myself have become used to leading men.
We feel like colleagues, like comrades. We
have a male friend just a5 we'd have a friend
who is a woman.” Then, with a charming
gigele, she concluded, "1 used to be so shy
vou wouldn't believe it. Nowit's dilferent.”

The war has changed Pamela and Soneni,
as it has Zimbabwe. Many of the old mequi-
ties are gradually being erased.

But the war committed most guerrillas to
radical, revolutionary change. Many worry

Gab

that this hasnt happened fast enough.
Whites too worry about radical and revolu-
tionary change. They ask: If the government
1< committed to revalution, will Zimbabwe
be a place they can live? They are hopeful,
but their hopes are tentative.

Often whites insisted to me that they had
long accommodated themselves to change.
Aubrev Bower, manager of the Kariba
Breezes Hotel ar Lake Kariba, said, “We're
prepared to accept the situation on the con-
dition that the African brings himself up to
our standard of hving."”

Whites Fear Nationalization

The situation that worries him and other
whitesis not so much having a black govern-
ment as having a guerrilla government. “1f
thev start nationalizing things, then there
will be problems,” Bower avowed, express-
ing the most commonly held fear of whites,

John Landau, party whip of former Prime
Minister Ian Smith's Republican Front,
which has 20 seats in parliament, spoke
more bluntly: “T know why we had the war.
We were fighting against Communism. "

There oftén seemed to me to be an unre-
solved twoness among whites: them and
us. Darrel Plowes, an offictal with the De-
partment of Agricultural Developrnent
(DEVAG), took me through the Honde-
Pungwe Villey of Zimbabwe's northeast—
tea-growing country, whaose lovely emerald
ereen hills seem to roll out endlessly. Along
the wayv 1 could not help but be captured by
his great love for the land, his pride in its
development, and his dreams for its future.
Nor could I avoid asking him why whites
couldn’t have accommodated themselves o
change earher.

“Most Africans I worked with didn't want
the war," Darrel Plowes replied. “You ask
them. They were happy.”

A shadow passed across his face as we
were leaving a small village. Our car was
surrounded by women singing, “We thank
vou Julius Nverere [of Tanzania], we thank
vou Samora Machel [of Mozambigue) for
helping us win our freedom.”

Darrel Plowes is not unfeeling and uncar-
ing, but I wondered just what it will take for
him and many other whites to understand
the real feelings of blacks now that the old
Rhodesia is vanishing,

National Geographic, November [95]










Forall the troubled circumstances of Zim-
babwe, the late David Spain, who headed
the white Commercial Farmers Union until
an automobile acadent claimed has life, be-
heved that the outlook was getting better
He tried to soothe his worried membership
“It we're-honest, we will see that we haven’t
got the war now, we haven't got petrol ra-
tioning, we haven't got sanctions.™

And indeed, this year's corn crop may
reach a record three million tons, and Zim-
babwe is again exporting grain,

John Landanw gave me the reason why
most whites intend to stayv: “Where can ]
find a country with the climate, good living,
and facilities I have here? I would have ta be
a millionaire anvplace els¢. We don't want
to give itup,” The facts bear him out. In the
first 15 meonths after independence. fewer
than 25,000 whites left the country

Tryving to Implement the Three R's

Prime Minister Mugabe's three R's—rec-
onciliation, reconstruction, and rehabilita-
ton-—are watchwords tocay, But for blacks
as well as whites they are easier said than
done, According to Economic Planning and
Development Minister Dr. Bernard Chid-
zero, the per capita income of urban blacks
1sonly 10 percent that of whites; that of rural
blacks 15 only one percent. “So how.,” a
ZANLA guerrilla asked me, “do you coexist
with somebody who has something and an
other who has nothing#"

Part of the answer to that question—no
reconciliation without reconstruction—mwas
demonstrated to me about 20 miles from
salisbury. At the Domboshawa Training
Center, run by the Ministrv of Local Gov-
ernment and Housing, 80 blacks from
around the country were in the midst of a
three-month “multiskilled training pro-
gram. | he purpnse was straightforward;
Use the men from areas most damaged by
the war to perform reconstruction. At Dom-
boshawa all learn the use of tools. They

Safe from safari hunters, an elephant
ramily ambles through Matusadong
National Po rle. wherg rmpada, bhuffalo,
watertuch, and kudiu are alse abundant
Park officials warm visitors to keep an
eve open for crocodiles too
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Big future for tittle fish: A rapidly expanding suppiy of sardines in Lake Kartba
promises to increase emplovment at fishing villages such as Chalala, where
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are trained as bricklayers, welders, anto-
mobile mechanics.

The program works largely because 11s
teachers. like E« Barnes. do what stl
few whites do. He reaches out to blacks and

Lin)

works hard to make a connection with them,
enabling him to pass on his skills.

The men have little formal education, and
1IN &oIne Instances none his
awn teaching matenals—mimesgraphed
pictures of engines and tools and machines.
They carry enly & few words; the men who
can read 'r'|'|[- those who cant "'r'rll'_'m'h'

o he designs

quick,” Barnes said, “There is remarkable
intellizence here. And there are lots ol peo-
ple like this throughout the country.”™

To find and tram thém 18 4
need. The key sectors of the economy are
hungry for skilled labor. Alan Marsh, di-
rector of the COPPET-Mmining
Lonrho company, calls this shortage his
bigrest problem. His company has enrolled
former guerrillas, some of whom will be
trained as surveyors

In the wild and haunting bush countn
of the lowveld, Sister 1.. k. Mouritzen, a
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nurse, 15 helping to rebuild the shattered
health system. 3he 15 retraining guernila
medics. 1l agree with Dr. Ushewokunze
IMinister of Health]," she remarked. “that
the old government had its priorities wrong
in spending all that money on a big hospital
in Salishury.”

And for the first time, local governing
councils have been set up throughout the
country bv popular vote. T'he once virtualiy
autonomous district commissioners (D s)
are losing much of their authority, Gordon
Mclntyre, Distrnict Commissioner for Bikitn

Alter Rhodesia: Zimbabwi

tunes his puitar before breakfast (right). The 175-mile-tong man-made lake
was created in 1958 by damming the Zambezi River. Since 196( the dam's
generators have supplied much needed power to both Zambia and Zimbabwe

Tribal Trust Land, acknowledged that local
rovernment makes admimistration stron-
ger. “The ZANU party now runs most things
here, and we're getting to places we never
ot to before. Fine,”

In Chiredzi, District Commissioner Geoff
Higgs observed that while suspicion of DCs
lingers, there is greater undeérstanding.

How, [ asked, has his role changed with
independence? His replyv: ¥ Now we inform,
not arder, the people.”

some whites are learning—and there 15
hope in this—that they may have misread







Zimbabwe's lorgest coalfield runs in
seams veraging 30 feet thick beneath
the mming town of Wankie, wher
huge ovens (Teft) process 240,000 tans of
coke a year. Gold, however, still leads o
long [isf of minerdd resources in vwiloe of
production, foliowed by asbestos,
Hickel, and COp e r More thar B0 i i g ]
of the world’s known reserves of high
grade chromite also lie within f1s
horders

[he mining industry is controlled tn
part by inferests in white-ruled South
Afrca, which remains the nation’s
biggest trading partner despite
amimasities between the Fovermments.
veariy all Zombabwie’s exports and

tmports pass-throweh South Africa’s
k
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inflation rute of 15 PETCETLE fueled ["
Righ govermmment spending, ais
concerns Aimbabwe’s leaders. Even so,
the economy expanded at a brisk rate
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Possing along skills for the future
Eaward Bames (left) teaches welding to

Jabulont Ngandu at a government
tracde school. The Blue-collor whiti
exodus has drammed Zimbabwe's skillecd
work force. Bur countering this flow are
blacks coming Aome again—blacks
such as Cornelius Sanyvanga (above),
who refurned from Zaoambia to work

with moning executive Alan Marsh




the face of placidity worn by blacks as accep-
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lance of white
blacks flow in deep, hidden channels.

Consider the black waiter at the Makles
Hotel in Salisbury. 1here one evening a
white man spoke loudly and disparagingly
of blacks to a companmon while drinking
Unknowingly, he knocked his cigarettes to
the foor. The black waiter saw this, but had
heard hiz comments and stepped over the
pack several imes while politely serving the
man his drinks

Vhis Zimbabwe of blacksis largelvinvisi
bile L

ing to enjov the wildlife and beauty of the

he increasing number of tourists com-

Although free to Hve where they want now that rucia
most blacks working in the cities still dwell in densely populated |

Chitungwiza (below)

redl feelings of

13 miles south of Salisbhury. The reqsons are mainiy

country. Zimbabwe, like the old Rhodesia,
remains two nations, Oneis rich, white, and
powerful, still largely m control of the land s
Vst The other fimba
poor, black, and torn by wa

In Salishury the two Zimbabwes meet, at
least on the surface. The citv—aone of the

FWE 15
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d's loveliest, with its parks ringed by

¢ jacaranda trees—bustles with easy

WO

purp
contact between black and white. Shops
crowded and buss

Roads lepding out of the capital take vou
to other sparkhing cities. They also take vou
past the Tribal Trust Lands (TTLs), where
most of the war was fought. Most blacks live

al'e
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in the T T Ls because until 1979 it was illegal
for them to own land in white areas. Khode-
sian law divided the country's land roughly
half and half between white and black, and
each ruce was torbidden toown land in areas
dssigned to the other. But whites still held
most of the best land.

The government estimates the cost of re-
constructing the 1 1TLs at 300 million dol-
lars. Clinics, hospitals, schools, bridges,
and water-supply sources were destroved,
as well as more than 1,800 miles of roads

More than a million persons were dis-
placed by the war. Many thousands fled 1o
the cities; almost 300,000 made their way to

neighboring countries, and 700.000 were
placed in "protected villages"—the equiv-
alent of strategic hamlets in Vietnam

They began to return home immediatelv
after the election of Mugabe. In August 1980
the Department of Social Services estimated
that it was bringing 10,000 persons a month
back to their tribal homes.

“We left evervthing full, but we came
biack empty,” Mrs. Theresa Mandeva said
to me. We were in Chiduku TTL near the
town of Rusape, With her nine children she
had tled to Mozambique when her hushand
was killed after police had accused him of
using his bus to ferry guerrilla recruits.

economic: In 1978 the average income of a black wurban worker was less than
S900, mughly a terth of a white worker's. For commuters on their woy home from
Bulawavo (right), that kind of budget makes a bicyele the best transportation,
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dwarfed her. Behind

Tall stalks of corn
the house stood a small grove of orange
trees. She and thousands of other returning
refugees had been given packs of seed and
fertilizer by the United Nations High Com-

missioner for Refugees. The Department of
Agriculiural Development had instituted
A major training program to accompany the
seed-pack distribution. Using simple visual
materials, staff workers were teaching prop-
er planting procedures in the TTLs.

Crh £

Ironically, while the training program
was available to all, the seed packs and fer-
tilizer were available only to refugees. As a
result, many of the best crops on TT Ls were
{found among refupees. Of greater long-term
significance 1s the interest other government
agencies are showing in the departments
teaching methods, which in their most so-
phisticated form invalve bringing people to
centers to watch lessons on videotape.

For all of the new techniques mmed at

National Geographic, November 198]




Stll boss, P. Clive Nicolle

(left) dispatches G600 workers Lo
pick peanuts on one of his
family’s farms—as prospierows in
Zimbabwe as it had been in
Rhodesia. Tea grower Tourie
Willemsee (right), however,

asis what the future will hold for
his son, should he want to farm

increasing food production, the land in the
TTLs won't support the population. Itis the
issue of land that has most divided whites
and blacks in Zimbabwe. Chief Rekawi
Tangwena and his people, a Shona clan who
live in the beautiful Invanga Mountains,
symbolize this agonizing conflict

In August I found them clustering around
the shell-shattered buildings of Nvafary
Mission School In tents that offered small
protection against the bitter cold of the

Aflter Runodesia: Zimbabwe

The government's anawer as
encouraped the 5300 white
Jjarmers who prodice nearly 80
percent of the nation’s agricuiture
Rasing official prices last yvear, it
prompled growers (0 double

the average oorn crop, The future
looks good for tobaceo too,

which once made the birns in
salisburv (below) the world's
iargesl tobacco-auction foor

mountains. They were begmning to reseitle
their traditional homeland, which vears be-
fore had beendeclared a white farming area,

In the early 1970s, when thev refused to
leave, police and army helicopters swooped
down. Land-Rovers and bulidozers leveled
their huts. Most of the clan fled into the hills,
but some were caught, includine Ravmond
Masongn, 72. and his brother Tiki

“After they arrested us, they took usto In-
vanga and tried us in the magistrate’s court.
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They zaid we were refusing to leave a white-
owned farm,” Ravmond told me. "I said it's
not a farm, it's our own land! I asked the po-
lice, “Who is the older m thizs country,
Rhodes or my two grandfathers? My great-
grandfather never saw Cecil Rhodes.'

“In court T said, “You got this land to
graze, not to own, If you can tell me where
the Nvamagava and Jora Rivers meet, take
the whole land.” He couldn't,” Masonga
said, laughing. “They're the same river. Up
there it's the Nyvamagava, down there it's
the Jora " Still, he and the others went to
jail. “We might have won the case on facts,”
Masonga told me bitterly, “but the magis-
trate decided an African is an African.”

Squatters Claim Land Rights

The end of the war has given them back
their land, but some tribesmen have begun
making inroads on the nearbv Gaeresi
Ranch. a 32,000-acre pine plantation. The
land has been owned by whites since 1905,
Tribesmen claim the land was theirs hefore
the first whites came.

Whites continue to operate the ranch. The
squatters have settled on only one of its ex-
treme edges. The chief declared he would
not order his people to leave, Most of the
Tangwena people, however, are building on
the sites thev had been forced to abandon
About 200 families had built or were build-
ing homes when 1 arrived.

At the hut of Chief Tangwena's uncle, Sa-
tagaza, the smoke from the early morning
fire was split by shafts of sunlight as I talked
with the chief and some of his headmen.
They predicted it will take three or four
vears Lo become self-sufficient, Satagaza ¢x-
plained, “We are still busyv rebuilding, We
haven't planted anything yvet. We will try to
do whatever we can with our hands.™

Chief Tangwena related that he and his
people had fled to Mozambigue after being
driven from the land & decade ago. “There
we had one big field. I used to say once I get
back home we should be given a tractor and
one big field. Evervone agrees with this "

In most of the country, however, the tra-
dition of collective assistance seems stronger
than that of collective ownership and works
apainst a communally owned feld or trac-
tor. Family groups or even entire villages
help other groups with certain tasks, but
consider the land they work their own.

The government contimdes to push
toward what Prime Minister Mugabe terms
the “system of collective agriculture we en-
visage.” But Mugabe, though referring to
his government as socialist, insisted to me
that he does not intend to force people into
collective agriculture.

Zimbabwe feeds itself, but nearly 80 per-
cent of its agricultural output i produced by
whites. Furthermore, a mere 10 to 12 per-
cent of the commercial farms generate al-
most half the agricultural output. The
government does not want to threaten, or
appear to be threatening, this production.

At the same time the government feels
great pressure from blacks to redistribute
land. Thousands of squatter families have
moved onto farms and estales.

“There will always be pressures,” =aid
Eddizon Zvobgo, Minister of Local Govern-
ment and Housing and a ZANU spokesman.
But faith in the government, he believes,
will provide time to organize a program of
land reform and redistribution while keep-
ing the commercial farmers producing.

David Spain, who headed the white-
dominated Commercial Farmers Union,
felt that the two concerns need not conflict.
He told me that the new government had
taken the right steps to encourage farmers
like himself to stay, such as last vear's in-
crease in the government price for corn. He
remained somewhat surprised. “All we ever
heard about Mugabe before he took over,”
he zaud, “was alarmist stufif in the news
midia about socialism.

“The next thing that the government has
to do is find more land and settle people on
it," Spain continued. He estimated that
about 30 percent of the white commercial
farms were empty or underutilized and

Harvesting a bumper crop of youth, Zimbabwe strives to open doors for the 55
percent of its population under 15, This young laborer may someday work his own
cottomn farm. Yet progress has been slow ina thres-vear government plan to buy
4.4 million acres from white owners for redistribution to poor black farmers.

ALNTE L. RTANFIELD
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want land will get it

The government has already spent about
acres of

worked as
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1 2.8 million dollars to buy 950,00
white farmland. It w
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Near Hamve, a
not far from the Great Zimbabwe ruins
Last March Zimbabwe unveiled a three
rear plan simed at reconstructing and dewvel
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100 people was launchedd

nd at anothersite near Guty
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Loatorgct tedses a pRolograpiter and stard

that in the first ten months of independence
Zimbabwe had demonstrated its vigor and
resourceflulness, Prime Minister
called on the international community for
funds to help assure LAimbabwe's success

He asked for 1.2 billion dollars, and it was
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Muegabe

Worries Hemain as Hope Grows

A problem greater than money now 1s the
volatile political situation, which continues
to worry whites and blacks

I'rue, guernila dissidence, the flash poin
of political
v, The last camp was disarmed in May.
The commanders of both ZANLA and ZIPRA
have been made top officers in the new na-
tional army. And in August Mugabe ap-
pointed Gen. Alexander Maclean, former
head of the Rhodesian army, to head the

has eased consid-
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capiure the sound and fury of the Sambest Biver thal ike the
F Zimbabwe [n s second year—may beé beautiful or perilous,

I-Illlil_ r_':

lalks on mergmng ZAPU and ZAN!
gun last November

And the attitudes of some whites are slow
v changmg, particalarly toward Mugabe

[t's not uncommon to hear something like

W 10rCH

i r.I
WYL E I

this: *Two yvears ago 1 was terrified at the
Lhought of a Mugsbe government, SNow 1I'm
terrified at the thought of a government

without Mugabe leading 1t ™
But it's al=o not uncommon to hear the

f people like tobacco farmer Nancy
utld: “Sometumes | think ['ve been hvine

on the edge of a volcano.” She spoke of ha-

. 1ful guerrillas who were
‘trving to show they have some authority
when they don't have any at all.”" She almost
seemed to say she preferred a shooting war

Fassmeéni oy Vout

“Then, after a few shots, at least vour neigh
bors came -and helped you drive them off.™
| cou §

an't help smiuling. Conversallons

A i |r1..'.'||;|'l' Edid

Zimbabwi

heard separatelv have a way of linking pecu-
liar moments. I recalled averhearing in the
Meikles Hotel a woman explain how her
husband had caught a burglar 1n the act ol
robbing ther house. W hen her fnend asked
why the hushand hadn’t shot the robher, she

rephed, “My dear, it's not the wav it was 20
VEArS A0,

NG, 1ts not, Large problems, deep divi-
s0mie still exist, butthereis room for cautious
optimism. Zimbabweis more than anyvthing
a land of possibilities and, despite the linger
mg effects of war and colonial rule, those
possibilities are being se1zed
There are lessonsin Zimbabwe's efforts to
came to grips with its future and in the tan

Fied relations of its people that many of us,

1in sacieties whose edges are bheginning to
| Irom the smolder of tisenchantment,
erhaps can draw upon D
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Deadly waters: In an Adirondac
stream, brook trout confined n aw
cage succumb to asphyxiation

result of the water being podlute

rain- and smow-bormie sulfuric o

nitric acrds. Acid ratn hos eliminated
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VENINGS. TOFTENSTROLL outon

my can dock to enjoy the view of an

Adirondack lake, But the scene 15 not
15 I remember it. No trout rise to the

walers =UTTACE, SWINIINE sUNSEL COOrs
s R " i i 1l e o E
O Dapreys gquest along the shoreline, scan-

ming fo
point, crunching bullheads for
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ishiess ponds, about 6 percent of all the
ponds and lakes in the Adirondack Moun
tains of New York

Four thousand recentls
overlooked a silent lake in Sweden. Gnarled
pines framed its sparkling, too blue waters.
Dr. Willhiam Dickson, an aguatic chemist
with the Swedish National Environment

rocky

fish. Mo otters sprawl on my
dinnet

miles away |

Protection Board, pointed to anancient rock
wiall sk Iring the SLEED shore
“The Vikings built this defense line

"hesaid, “and survived
g long 2iepe here, 1hey had wood, water
and all the trout thev could eat. But now, {or
the first time since the Ice Ape. Stone Lake
doesn’t hold a sinele trout, I estimate that

20,000 Iakes ol the 100.000 1n our country

thousand vears ago,

are fishless or about to become so, ™

It wasn't alwavs this way, Earher in this
century Adirondack lakes and those of Scan
dinavia produced prime trout, and wildlife
. Then, as if 4 curtain were
drawing slowly across aquatic or
EATIISmS

began to die in some of them, and
other animals dependent on them declined

t
was plentifu

A STaFe,







Now you see it
low you ton 't

ULFUR DIOXIDE, photographed through o
special ultraviolet fiiter, streams from the stacks
af a TVA coal-fired power piant nea _L-_.;rjl:_l.;'-_r'lr.:_

Tennessee (left). But to the naked eve, as well as an
wrnfiltered comerd lens, the pas—some 8,000 fons of
it the month these photographs were made—issues
unseen from the same stacks (below), accompanied
by invisible oxtdes of nitrogen

Seen or uriseen, the goses waft into the atmozsphere

wiere, througn complex chemical niergctions, they
can become dilute sulfuric ond nitric acids. Becalise
gselentific understonding of how this ocours is (ncom:

le, arjument enstes over how Lo reduce ooidity
We must understand such processes before taking
detion,  says one wigwpoint, “Thif will take years

save gnother, "Fah are dyving, lakes are acidifvine
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Why? An energv-related problem called
acid rain (or, more correctly, acid deposi-
tion, which encompasses dry as well as wet
acidic substances), How great this menace
is, no one is certain. But it now engages the
efforts of hundreds of scientists from a range
of disciplines, and a broad-brush picture of
the problem is emerging,

Certainly, acid rain is affecting surface
watérs in the eastern United States, Can-
ada, and Scandinavia: Probably it is affect-
ing surface waters elsewhere, across wide
areas of the Northern Hemisphere, and also
corroding buildings; it may be threatening
forests and croplands, the soils and ground-
water that support them, even human
health itself.

Despite these many qualifiers, the fact is
irrefutable that fish in sensitive lakes are be-
ing destroved by acid rain (as measured on a
pH scale of 0 to 14), Thus the feisty brook
trout of troubled Adirondack waters plays
the role of the proverbial canary in the coal
mine, warning us of impending peril.

Culprit: Breath of the Machine Age

The problem of acid deposition starts,
most experts agree, with the worldwide
burning of coal, oil, and natural gas, Despite
general adherence to existing environmen-
tal controls, the smokestacks of electrical
generating plants, industrial boilers, and
smelters release sulfur dioxide and nitrogen
oxides, the chief precursors of acid rain. Ni-
trogen oxides also puff from the exhaust
pipes of motor vehicles and slowly escape
from chemical fertilizers.

Other contaminants al=o are discharged,;
of particular concern are acidic soots and
specks of toxic metals such as lead and cad-
mium. Butitis the oxides of sulfurand nitro-
gen that are the major culprits in forming
acid deposition, both wet and dry.

Some of these pollutants hover above the
city or industrial plant that spawned them,
creating clouds that sometimes settle on the
local landscape. Moistened by dew oralocal

shower, these emissions may transform into
acids and damage vegetation and wildlife,
etch car finishes, and corrode buildings and
bridges. This short-range fallout leaves the
blight and tarnish that we associate with the
smoky cities of an enrlier industrial era.

High-flying Pollution Aids Acid Rain

More sulfur dioxide (50,) and nitrogen
oxides (NOy), along with other combustion
products, climb skyvward, especially when
vented upward by tall stacks. There thev
circulate with the great air masses that form
ourweathersystems, Itisthese venturesome
travelers that become the chief contnbutors
to acid precipitation,

Their flights may last for days and take
them hundreds, even thousands of miles. En
route, the pollutant molecules interact
chemically with sunlight, moisture, oxi-
dants, and catalvsts to change into other
compounds of sulfur and nitrogen. Eventu-
ally some of the compounds are captured
within clouds or by raindrops and snow-
flakes to form acid rain and snow—which in
reality are dilute solutions of nitric and sul-
furic acids.

The remaining sulfur and nitrogen com-
pounds sift down as gases and dry particles,
awaiting the first rainstorm or dewfall to
transform them into droplets of acid.

Because of these long journevs, acid depo-
sition 1= no respecter of state or national
boundaries. Dr. Anthony Knap of the Ber-
muda Biological Station for Research has
reported acid rain on that mid-ocean, non-
industrial izland, as has Dr. John M, Miller
of the National Oceanic and Atmospheric
Administration (NOAA) atop Mauna Loa
vilcano in Hawaii.

Perplexingly, certain sites in the less
industrialized Southern Hemisphere receive
rains as acidic as those of Hawail and Ber-
muda. This supgests that the sulfur com-
pounds are also released by biologic activity
occurring in the oceans or that they are car-
ried long distances.

Sooty scum on the hand of ecologist Hans Hultbery at Lake Gardsjon in southern
Sweden contains sulfur, fiy ash, heavy metals, and other by-products of coal and oil
burning. "Some 4,000 lakes in Sweden are fishless,” savs Dr. Hultberg, "while
arniother 14,000 have been acidified to some degree.” Swedish sclentists calculate
that most of the pollutants are borne by winds from other countries.

Acid Rain—How Grear a Menace?
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Acid Rain—How Grear o Menuce

To sweeten a sour laRe, Swedes pump Lime—a ton
each minute—that will neutralize acidity in Borsid
fabowve) and permit [ater restocking of fish. A thou
sand severedy affected (ohes iupve been [imed, a stop-
gap measure that restores productivity for abou
five years. By 1985 Sweden expects to be spending
SO militon dollars a yearon the progn

For the Wallin family (left) and thousands of
others in southern Sweden, acid rain seeps into
shallow wells and corrodes copper plumbing. The
resulbing copper sulfute tints tap water-—and the
blond hair of people who wash in it—green. Fam
(lies have little recourse except to replace the
plumbing and install filters or dig deeper wells

In the Telemark district of Norwgy, Olay Vale
biorg and his son (for {eft) examing cabin digries
that record catches in their lake. The entry for the
last fish o ..I.é.j."l.‘ Wies in 1964, " Here (s vour lake, " the
father told his son in bequeathing the inheritance,

"hut o fish,™

15
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Despite the insidious ease with which acid
rain precursors can travel, regions where its
impacts are noticeable are, as vet, relatively
few and predictable. They lie mainly in the
industrialized belt of the Northern Hemi-
sphere, downwind from dense concentra-
tions of power plants, smelters, and urban
sprawls. Often they are mountainous, and
as such they frequently bathe in rains and
snows, Well watered, these areas are typi-
cally clothed in forests and laced with lakes
and streams. Their soils often are thin—a
fragile flesh spread over a skeleton of glaci-
ated bedrock.

Thiz describes the Adirondack Moun-
tains almost perfectly. It also fits other acid
rain hot spots, such as rock-ribbed Nova
Scotia, where nine acidified rivers no longer
support salmon reproduction, and the
Canadian shield country of southern On-
tario and Quebec.

(Other vulnerable areas include the Great
Smoky Mountains, hundreds of sensitive
lakes in Wisconsin and Minnesota, the Pa-
cific Northwest, the Colorado Rockies, and
the Pine Barrens of New Jersey. A striking
parallel to New York's Adirondacks exists

660

Scientific shorthand for the level
of acudity, a pH scale (left, upper)
ranges from highly acidic—battery
actd at pH 1.0, right—to highly al-
kaline—hveatpH 13, left. Distilled
water, at pH 7.0, is neutral, neither
acidic nor alkaline. Because pH
values are logarithmic, lemon juice
at pH 2.3 is ten times as acidic as
vinegarat pH 3.3,

Even uncontaminated rain (s
slightly acidic—pH 5.6—contain-
ing carbonic acid formed by the
reaction of water with carbon
dicocide. Acid rain is anything less
thar that.

A graph relatingwater acidity to
its aguatic effects (left, lower)
shows mussels dyving at pH 6.0,
mayflies and smallmouth bass at
pH 5.5, and so on. Acid-tolerant
insects such as water boatmen
and whirligig beetles survive and
multiply evert at pH 3.5,

EITEmg RS alT il Wil & sl

in Scandinavia, where galaxies of lakes glint
among low mountains watered by acid pre-
cipitation drifting northward from Europe’s
industrial belt

Conversely, certain areas can tolerate
arid fallout because of the neutralizing effect
of their alkaline soils—a natural resistance
known as buffering. Limestone regions such
as the Allegheny Mountains enjoy this im-
munity. A similar buffering takes place in
much of the Midwest, where alkaline dust
blown from the West can also neutralize
acid rain before it falls to the ground.

Nature Far Outdone by Man

How long have we had acidic rain? Prob-
ablysince the first rains fell on a new-formed
planet. Volcanic eruptions, forest fires, and
even the slow bacterial decomposition of
organic matter produce sulfur or nitrogen
compounds. Lightning bolts form NOy from
the nitrogen in earth's atmosphere.

When administered in nature’s measured
doses, this atmospheric “pollution™ can
serve as a wholesome, gentle way of fertiliz-
mg the landscape. In good faith could
Shakespeare extol the “gentle rain from

Narional Gengraphic, November [981




New breed: A bhinlogist hoists a
wild Canadian broak troct, Salve-
rmr.'.'; _:"r_"i"l I'III.!ITF, ore o TLLATE Y
rransplanted Adirondach
[akes and ponds in an attempl o
FeEvl Ve Sportfishing

Caomell University scientists are
breeding the hardy
newcomers with !mu' hatchery
fish in hopes of produ
proved strain of I.‘."L“L., t
have a greater tolerance to acidic
walters. Some hatchery trout lack
the ‘abiiity to survive the spring
shock—the sudden upsurge in
acidity levels from rain and melt-
[T STROW.

Though acid rain hos yet to be
proved gullty of damage to crops,
. ask whether dedd
trout—I{ilke conories in a coal
ming—serve s an early woming
signal  of potentially extensive
tnfury fto the enviromment
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artificially
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T
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sClentists

heaven” in Dhe Merchan! of Venice, and
Rabert Frost write of downy {lakes in his
“Stopping by Woods on a Snowy Evening.”™

But this natural cvcle began to give way
about two cenluries when man in-
truded with the clourd of coal smoke that sig-
naled the start of the industnal revolution
Suddenly, sulfur and nitrogen that had ac-
cumulated in fossil fuels for millions of vears
were released as rapidly as coal could be
burned. Swiftly the volume of man-made
pollutants gained on nature’s. Today, a
larpe coal-fired power plant can emit In a
single vear as much sulfur dioxide as was
blown out by the May 18, 1980, eruption of
Mount St. Helens in Washington State—
some 400,000 tons,

The total amounts of 30}, and NU)y that
mankind releases are staggering. In 1950 the
U. 8. ejected more than 26 million tons of
sulfur dioxide into the air in addition to near-
lv 22 million tons of nitrogen oxi For
Canada the figures were five million and
two million tons. Last vear the two nations,
along with Europe, pumped almost 100 mul
lion tons of 50, into the atmosphere

As earlv as 1852 an observant English

A,

Actd Kiin—=How Greal a Menace?

Robert Aneus Smith, discovered a
ationship between the increasingly sooty
skies of industrial Manchester and the acid-
ity he found in |JrL*:;i|nr:u:im1 Twenty vears

chemist,
re

1A 600-page

later he used the
ook on the subject

This remarkahle work was neglected un-
til Dy, Eville Grorham, a Canadian ecologist
now at the University of Minnesota, elabo-
rated on Smith's work in the late 1950z, He
too was imitially ipnored.

Scientific Interest Piqued by Swede

Acid rain's deserved notoriety finally
came in 1967 when a Swedish soil scientist
named Svante (ién reported a pattern ol
INCreaAsIng |1 acid [l]'l"'ll'llt{lh'“” over tme
and geographic area. From his studies, he
prophesied serious impacts on sotls, waters,
forests, and structures

Emploving colorful language that charac-
terized acid rain as “chemical war,” Dr.
Odeén provoked a f: rin thal
sparked the intense interest found among to-
dav's scientists. His findings established
him as the father of acid rain resegarch. 1n all
fairness, however, Dr. Gorham must be

J'
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for road resurfacing (above). C

Glisteming chunk of sulfide poses an
environmental challenge for Inco Lid. at
Sudbury, Ontario (facing page), which
produces sulfuric aod from the wastes of

its copper and nickel operations. The com

pany now manufactures 3.5 times as much
by tornage, as nicker and
copper. ateam Issues from the actd plant’s
coaling towers, foreground. Sulfur dioxide

sulfuric acid

emisstons from the 1,250-foot-high stack
are [imited to an average of 2,300 tons a
day, down from 7,000,

A Prnsyhwanio hiphway corew Uses
wiaste sulfur to replace part of the asphoit
Clockwise in
the rray, the mix includes yellow sulfur,
black asphalt, sand, and gravel. The hond
holds a disk of finished povernent

corisidered the grandiather and Robert An-
pus Smith the great-grandfather

Acid precipitation in North America
found an early student in Dir. Gene Likens,
an ecology professor at Cornell University,
In 1963 Dr. Likens and Dir. F. Herbert Bor-
mann of Yale had begun a multidisciplinars
study of forest productivity in asmall water-
shed of the Hubbard Brook Experimental
Forestin New Hampshire. Their initial pre-
cipitation records revealed surpnsingly
strong acid content, considenng the remote-
ness of the site.

The Hubbard Brook study prowvides the
longest continuous record of acid precipita-
tion chemistry in North America—a récord
that accurately shows annual fluctuations in
acidity but no clear trend as to worsening or
improving conditions through 198]

Trouble From Tall Stacks

Until o few decades ago, air poliution was
largely an urban concern. The economic
surge that began with World War I brought
increasing use of fossil fuels, and a corre-
sponding increase in pollutants,

Well-intended regulations may unwit-
tingly have aggravated the problem. New
Environmental Protection Agency (EPA
rules in 1970 caused plants to mncrease the
height of their stacks; thus winds carried
pollutants far from local sources. Today in
the U. 5., 179 stacks tower 500 feet high or
more, including 20 that reach 1,000 feet.

The record stack, a 1,250-fool mant at a
nickel smelter in Sudbury, Ontano inght),
also holds the record as the free world's sin
gle greatest source of 20, pollution—2,500
tons a day (albeit a welcome reduction from
the 7,000 tons daily in earlier vears). Such
hugr stacks, _-:|J|_"'.'..i|1-,-.' contaminants nto
large weather svstems, have helped make
air pollution an mternational phenomeénon

Nevertheless, experis acknowledge that
much remains to be learned about acid raan,
even such basic questions as: Where, exact-
lv, are the specific sources of acid-causing
pollutants? The answer 15 disputed, lor il
could involve the expenditure of large sums
of money, and possibly even redirect the
nation's energy policy

“One of the major 1ssues,” explains Lir
Fred Lipfert, a scientist at Brookhaven
MNational (Contined on page 665)

National Geoeraphic, Noventher 98]
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Creeping blight on Canadian Pariiament wiolafionzs of the Clean Air Act in Ohio.

bulldings in Ottawa (left) also encrusts o In February Canadian scientists in
gargovie fabove). Blame (s loid to th Ottawa briegfed visiting UL 8§, officials
stone s reaction to g mix of airborne polly (above) on accelerating environmentol
tants—acid min included—from  both damage. Though no one has showm a guan-

local and distant sources. But which polln frtative relgton between, say. what goes
L . [

tants. and from where? up from the Ohio River '|'..'.'I'-'_'- amd whaot
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equation—rainfall patterns,

winds, emission sources, and soil
sensitivity—combine to determine the
impact of acidity on the environment.

In North America the major target
of acid rain is the northeast L. 8, and
eastern Canoda, a region that
experiences only moderate ramnfall

(right}. Heavy emissions from the
Midwest are ferried on storm

FHETQRS of the acid rain

tracks, indicated by long arrows
(middle), that can dump their acidic
brew hundreds of miles away, many
scientists believe.

Whether the rain does damage
depends on the ground's capacity to
neutralize or buffer it. Where high
ratrfall acidity meets poor buffering,
as in the Northeast, environmental tnsult
can ensue (right). Alkaling soils of the
plains generally neutralize the rain.

Scandinavia, particularly Norway,
becomes the target of wind-borme
emissions (abowve) from European
industrial centers.

666




ealfier patierns
AVERAGE ANNUAL RAINFALL
B =0 inches and over

B 4 toEO

B estc6a

1 321048

] isto32

[ 8tcta

] otn

= Prevailing surface wind

S
' A

= High sulfur dioxida (50,
= High nitrogen oxides INQ, |
Pallutant source areas

eontain bath S0, and KO,
only the dominant emission

category is shown.

m,ﬂ &  Sites monitoring
land. precipitation chemistry

= High senaitivity

_____ =[O Moderate sansitlvity
[ Low sensitivity
Sensitivity s determined from ~ Lines of equal acidity in
rainfall; thickness, componition rainfall av from
and mineral content of soil; April 1979 ta March 980,
bedrock ¥i graund Lew pH figures
cover and land use. indicate high acidity.

Daln bR . &, FPHUM EPd, Ball® wmCAs, A& 928
rod CAMROA FROM CAnBAF, TN, QLO0L LURYLY.
Ny RN Catgira

EMjE WY T RsDE S Wil
FleFilin ary BEan L EResk
ST R RACERdRE L RY [N




X - = = -

! - =
ATNES ) TUREE TiEE DD ERELE

(Continued from pagedo2) Laboratoryvon
Lang Island, “iz the méchanics by which ar
pollutants enter rain.,

“It's natural to assume that the fossil fuel-
burning regions of the eastern United States
are responsible for their own acid rain, But
the Ohio River Valley 15 a huge industrial
user of coal, and because it has prevailing
winds that carry its emissions eastward, it
may, under certain conditions, be more 1im-
portant than eastern industry to such sensi-
tive areas as the Adirondacks.

“Also,"” Dr. Lipfert continued, “the EPA
in the 1970z permitted widely varving emis-
sion amounts from pre-existing smoke-
stacks, with the tighter standards being
applied in the heavily populated East. Some
Midwest sources were allowed to disperse as
much as 200 pounds of 50, per ton of coal
Because new sources are now allowed only
13 pounds per ton, the older plants remain
the biggest contributors.™

Not evervone believes the blame can be so0
handily pinpointed. Those who argue the

LOB

point represent, in large measure, the na-
tion's energy companies and power utilities.

Says John M. Wooten, environmental di-
rector for the giant Peabody Coal Company:
“Nohody has vet proved a direct relationship
between the level of sulfur emissions in the
Midwest and the amount of acid rain that
falls in the northeastern U. S, and Canada.
And until we have this proof, we should go
slowly in order to develop the most prudent
control scheme, Before being regquired to
retrofit expensive scrubbers to reduce emis-
sions, we want assurance they will do some
good—say, that a 20 percent reduction m
sulfur emissions in the Ohio River Valley
will bring a 10 percent decrease in acid rain
back East.”

Detectives of Dirty Skies

How do vou prove that a specific Ohio
power plant is sending out the emissions that
are killing trout in myv Adirondack lake,
hundreds of miles downwind? How do vou
trace a molecule of sulfur dioxide on its long

National Geoeraphic, November [98]




Airborne scientist pours water
droplets (right) collected nside 0
while
other instruments in the qirplane
sample gaseous and particulate
pollutants. A small balloon (Left),
tracked by radar, floatsalong with
troveling

cloud over southern Ohio

o pollutéd air mass
northeast from Coluwmiies

A part of the Enwvironmaentol
Protection Agency's program to
wind-borne
pollutants, these efforts address
key guestions: What & the chem-
istry of acid rain formnation n
clouds? What

FMISSIONS (M oneg Ared and deposi-

follow and identify

15 the link betweerd

tLomns it another!

Electron micrographs docu-
mert the presence of sulfuric acid
in aerosois collected above the [n-
dustrigiized Ohio Kiver Valiey
(far left, upper), as well as over
the Adirondacks (far left, lower).
The knotty question is: Where did

the Adirondack acid come. from?

journey through dark and turbulent clouds?

To track pollutants, scientists engage in
aerobatics that do credit to the fhyving cr-
cuses of old. Ducking in and out of drifting
potlution plumes fromurban areas and pow-
er plants; they take air and water samplesin
attempts to identify and teack the flow
Computer-grenerated models then predict
the pollutants’ trajectores

One of the most valuable tools in this
sleuthing = a2 srowing nationwide network
of 84 acid rain monitoring stations. set up in
the late 1970 under the guiding hand of Dr
Ellis B. Cowhng of the School of Forest Re-
sources at North Carolina State University
A private organization known as the Na
tional Atmospheric Deposition Program
(NADP), it analvzes samples of rain, snow,
and drv tallout from 32 states, A companion
survey, the Canadian Network for Sam-
nling Precipitation (CANSAP), covers 55 lo-
cales in Canada.

These monitors reveal that vairtually all

the eastern UL 5. and much of southeastern

-
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Canada are receiving highly acidic precipi-
tation. Measured on the pH scale, where 7.0
ecquals a perfect balance between acidity and

alkalinity (diagram, page 660), the rains
range from 4,1 to 4, 6—ten to thirty times as
uncontaminated ramn. Specilic
storms have dumped pH 2. 7 precipitation

a5 acid as vinegar—on Kane, Pennsvivania,
and pH 1.5 precipitation—stronger than
lemon juice—on Wheeling, West Virginia

L 0 W R K

Three Lakes, Three Results

| canvisit, conveniently close tomy cabin.
a lake acidihcation study (one of 20 separate
research projects in the Adirondacks) that
15 taking a hive-milhon-dollar look at the
chemistry of wild lakes asa result of acid de-
pasition. Sponsored by the Electric Power
Research Institute, a nonprofit research arm
for 600 electrical utility companies, the study
traces what |1;:;1|H"|3-' to three lakes and their
watersheds from the moment acid rain and
snow hit the treetops to thetr final flow from
the outlets

fifatd




SULFUR DICKIDE

| o »
= -
R - 55

-~ Buffer lat:iur
rain - three lakes

'r

“What we're finding,” explained L.
James N. Galloway, an environmental
chemist from the University of Virginia, “is
that each lake i= personalized in its reaction
toacid rain. For example, no one has caught
anv brook trout at Woods Lake, which has
had a pH of 4.7, for vears—this is too acid
for fish. But brookies thrive at Sagamore—
pH 5.8—and at Panther—pH 7.0. ¥Yet all
three lie at roughly the same elevation with-
in 20 miles of one another and receive the
same kind of acid deposition

“Manv factors control this reaction: size
and shape of the watersheds, type of vegeta-
tion, hedrock, and soils, and the residence
time of precipitation in the soil. Fishless
Waoods Lake. with its shallow soil and steep

670
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SHALE

ATURE's infinite wariety provides that,

“I‘B N while some lakes become acidic, others do

not. The reason is buffering—the neutraliz-

ing of acid as it percolates through a lake's:
wartershed.

Though all three lakes in this stylized drowing

experience pH 4.0 acid rain, the lake at the left

slopes, provides little residence time and
thus little buffering of the acid rain.”

An important breakthrough in acid ram
research came m 1977
studies by Dir.

[rom Adirondack
Carl Schofield of Cornell

Investigating how acidity actually killed
lake fish, he observed that aluminum com-
pounds were collecting in the gills of fry
To combat the pollutant, the fryv exuded a
mucus in such amounts 1t finally strangled

them
concluded,
surrounding soils

Acid precipitation, Dr. Schofield
was leaching aluminum from
a process known as mo-

hilization—and bearing it into the lake wa-
ter. Today soil scientists recogmnize that acid
rain mobilizes many toxic metals, including
mercury and lead.

Nartional Geographic. November 1981
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cium carbonate.

With a thinner till, the middle lake has less

buffering capacity, and a consequent pH of 6.0,

Acid rain and its companion hesvy metals
produce a long laundry list of suspected
threatsto theenvironment. Theseextend far
bevond aquatic ecosvstems, to forests,
crops, soils, wildlife, groundwater, man-
made materials, and perhaps human health.

Manv of these ills beset Scandinavia,
where | went to see them firsthand. Aguatic
chemist Dr. Arne Henriksen guided me on
an hour's hike around the rocky shores
of Norway's Hovatn Lake. The surface
stretched mercurny smooth, ebony black to a
stony mountaimn,

“It's 60 miles to the =ea,”
Henriksen, "and hundreds more miles to the
nearest pollution sources. But watch.” He
took my pH meter, asmall gauge resembling

restured Dir

Acid Rain—How Grear a Menaoe?
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nnd‘thamfm:ﬁu not become acidic.
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a batterviester, and dipped its probe into the
water. It read 4.4. "That aciditv has come
from somewhere!” he exclnimed, looking
southward toward industrinl Europe.

For Fish, Spring Can Be Deadly

Quietly we rowed to a lone cabin on a pen-
insula, on loan for use as a field station fora
massive ackd rain research program known
bvitsimifials, SNSF. It was launched in 167 2
following the disappearance of fish in south-
ern Norway, Az | stepped inside the chad-
owy building, outhines of two enormous
brown trout on the wall caurht myv eve. Both
were longer than my forearm with fingers
outstretched .

Dr. Henriksen said, *Those were caught

b/l




1 fish has Iu_'|:|'.- LiiKen
)45,

in the early 1930s. Not
byvany method from Hovatn sing

He started a fire in the corner Iu' irth and
picked upa worn cabin journal. “Here it tells
that the owners often tried restocking Lhe
lake, introduca but none
By 1967 they suspected acid rain
Discourared, they offered their cabin and
lake to the research [ -"_16"'1 :

Dr. Henriksen explained how the
severe fish kills occur 1n early spring. Al
winter, the pollutant load from storms accu
mulatesinthe snowpack as if ina great white
sponge. When weather gives the
sponge a “squeeze,”’ acids concentrated on
the surface of the snow are released with the
first melt. Thus, the first meltwater can be
five to ten times more acud than the remain-
ing snowpack. This acid shock, acting in
concert with mobilized aluminum. produces
the drastic changes in water chemistry tha

destrov fish life

With predaceocus fish gone, aguatic In
n flourish
tive to acidity. Acid-tolerant species, such as
water beatmen, thrnive. All other aguatic
fauna decline in variety,

._-l-l|-r_lﬂ-|:|
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sects ca unless they Loo areé s¢nsi-

as do the species of

phyvtoplankton. A reduction in the sheer
numbers of these tiny plants may allow light
to penelrate farther through the water.
That'swhyacid-impacted lakesare often de-
'--_IiIII_'I:|.|= !'ﬂc'il'li L

Larger plant life too is affécted. Water Ll
ies decline, while the sphagnum mosses and
filamentous algae grow prodigously. These
|:~|r|."--|n*.in'.:wm”-.ralhl-':111'_~..wﬂ. aling off oxy-
ren and retarding decay of | -floor litter
Looking into the cryvstal water i'-| A lake in
Sweden. [saw leavesonthe lake bottom that
had not rotted in three vears

No acid lake therefore is really dead. In-
ite population structure reverts to few-
erspecies, radicallv altering the food web

lear or Bluish

slea

Land Shows Mixed Ellects

Unlike these dramatic effécts on aquatic
life. the influence of acid rain on crops and
forests is difficult to measure. No conclusive
evidence of actual crop damage by acid rain
has vet been shown. Thes could stem in part
from the fact that sulfur and nitrogen,
when administered in the form of mild acids,
cerye as plant nutrients

Laboratory tests, in

EvVeEn

wihich crops are
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water in studies conducted
at  Cormell
EXpertencing
nH 50, a few-daoyvs-old
ST LT "'||‘||‘I' embryo !EL'_H,
upper) has foiled tor

e nutrient-rich v bl

L niversity.
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normal development, with
| I r J
the yolk plug retracted

Contrasted with @

healthy 2 1/2-weel-old em
brva (far left, lower), an-
other at pH 5.0 exhibits @
-.|.|!|.'|.-..r1L'I.|" the heart and

a stunted posterior (left,
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cil rain conditions
prodiuce a mixed bag of results. Someshow a
reduct

:.'_I'll'..'.ll 111 -:II.'||.i1-|,'l|
nin crop vield, others no effect, and
aotual vield increases.

scientists fear that lone-term

rain inevitably must cause

olhers showerd
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EXpOSUTE L0 Aci
plant stress

Is aciel rain curtatlineg torest rcowth? 1 he

¢ to this vital guestion too remains an
ambiguous ves and no. It 1s complicate -I
ct that forest SVELEIIS Ar hialog I-”'-
complex than croplands, and have a
langer response time to acid
During six mients
erowth of Scoti 1 Dine ||.-_- .'.|,!|_-.-_'_|_'-L
stimulated by acwl rain, at least on poor
soils,” 1 heard [rom Dr. Polke Andi
the Swedish University of Agrnicultural Sci-
*Thischange mav be I.'f'-.||E.IiI||'|| by the
fertilization effect ol th Al COMes
with polluted rain. ™
But Dr. Andersson was guick to

“This fertilization probably ca

the fa
more
siress

vears of field exper

been

r<s0n of

r nitrogen

arid
FiTicH DI PEen-
cate for Lthe delay in decomposition of forest-
Hoor litter caused by acid ramn, and thi
mulation of heavv metals in so01ls aver long

LIme spans And. in tact xtended
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Or, Pough explains that the salamuande
hreeds earty tn the spring in temporory ponds

formed Oy snowmelt and ramn, where acidity 15
inferfering with cell function
armctricler
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sturly has shown decreases in growth rate on
both peor and good soils

“We need another 25 YVEArs e <1, "to
determine i acid ratn s sertoush tm): iy .n_
iree growth, or causing other bad effect

However, a West German study recently
linked acid dej with the death of
trees {eeder roots and the subsequent de-

t growth.
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cline 10 forest
Does Wildlite Sufter Too?

the effects of
Linquestio

Uncertainty also surrounds
acid rain on wildife
harmful to amphibians such as salaman-
ders, spring anrl redatures
that lay their eggs in acidified ponds '
meltwater pools
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found in the bone marrow of the birds
counteracted calcium deposition, resulting
in defective eggshelis. Other birds, feeding
deep in the forest or around buffered lakes,
showed nosuch prablems,™

A few mammalzalso may be showing bio-
logical reaction to acid deposition. ITn Po-
land, a large group of roe deer living i a
forest directly downwind from Krakow's
steel mills demonstrates definite declines in
antler size and trophy value during the past
235 vears. Polish biologists believe that the
deer’s habitat has been contaminated by acid
and heavyv-metal deposition.

The reaction of soilsto ncid deposition un-
derstandably stirs wide concern, for these
are critical ecosvstems, supporting the
plants and animals that give us food, fiber,
and forest products. They represent our
lonz-term bank account. Isacid rainstarting
toeat up the principal ?

Naturally acidic soils, common to many
regions of the U. §,, possess little built-in

674

Twixt tree and ground,
rain’s acidity can change
and may have long-range
¢ffects on soil, some sci-
entists believe. Pattering
throwgh the folioge of a fir
troe (near left), acid ram
of pH 4.0 pichs up organic
and mineral acids that
give it a pH of 3.9 ot
growund level

Paradexically, salts in
the leaves of a hardwood
dilute the rain to pH 5.0.
But attempting to replace
the salts, the hurdwood re-
leases acidifying hydrogen
s it the sol.

Both processes leach es-
sential celeium and potas-
sium from the soil and
muay ultimately deprive a
trea’s roots of these nmutri-
ents. Also leached are
moreg hydrogen ions and
alurminum, toaxic to fish

pinhihm B e isas g, BERE

buffering capacity (pages 666-7). Labora-
tory and field experiments with simulated
acid rain show that acidifving soils may
undergo a host of undesirable changes: in-
creased leaching of trace elements such as
aluminum and manganese, & slowdown of
the organisms that break down forest-floor
litter, and recluced nitrogen.

How Dim the Future?

These laboratory resilts leave many sci-
entists with a haunting fear, If acid deposi-
tion continues unabated, vast tracts of
sensitive soils may slowly decline in fertility
until their productivity fails, When, or if,
this might occur. noone cancalculate, butits
effects could be difficult to reverse.

And what of corrosion—the eating away
of man-made materials by acids? Engincers
have despaired for decades as airborne pal-
lutants have attacked structures mnging
from steel bridges to tombstones. The st of
the wounded includes many famous names:

National Geographic. November 98]




and possibly e plants
Dhiagram at for left,

based on U, 8. areas that
do not receive acid rain,
iz believed to represent
patterns of a century ago.
Here nature’s bolance is
retoined. Aluminum and

hvdrogen fong are not
released. Calcium ond

potassium . remain - in
nourishing supply.
Cupped in an apple
blossom petal (right), d
raindrop turms red, ondi-
cating acidity, when a rell-
tale chemical is dropped
on it at the lower right por-
tion of the picture,
Thespringrainatanor-
chard in Ceneva, MNew
York, was measured at pH
4.1, about 30 times more
acidic than average roin,
but typical for the region.
Apple yield was normal.

the carvatids of the Acropolis, Egypt’s tem-
ples at Karnak, the U, 5. Capitol. Even that
glorious copper ladv—the Statue of Liber-
tv—is under the onslaught of acid rain and
corrosive gases and particles.

If acad rain, with its associated gases and
metals, can be detrimental to animals and
structures, what might it be doing to people?
Noimmediate, direct health problems, such
as getting “burned” by acid rain, have been
observed or reported. Indirect effects have
been noted , however, both from dry and wet
acid deposition

Dirvy airborne pollutant=—usually  sul-
fates—are largely associated with respir-
tory diseases—chronic bronchitis, asthma,
and emphysema. Dr. Leonard Hamilton, a
Brookhaven National Laboratory epidemi-
ologist, estimated in 1975 that “acid sulfates
from fossil fuel . . . emissions are responsi-
ble for 7,500 to 120,000 deaths a vear." Few
other scienti=ts believe there is enough solid
evidence to support such high figures

Acted Ruin—FHow Greal g Menace?

Another health effect relates to acidified
groundwater in Scandinavia. In western
Sweden 1 drove through rural provinces
with Dr. Hans Hultberg of the Swedish Wa-
ter and Air Pollution Research Institute
(page 656). We bounced over rough roads in
farmland where severe groundwater acidifi-
catinon has begun, along with contamination
by metals leached from the soil.

“See that farm over there?” Dr. Hultberg
pointed. “The babies had diarrhea offand on
for months until we found that high copper
content in the drinking water was the cause.
Their well was acid. The water leaches cop-
per from the plumbing lines.”

A Hair-ltinting Experience

We passed a small cottage. “The lady's
hair there was tinted green,” exclaimed
Dr. Hultberg, “Green as a birch in spring,
She washed it in well water turned green by
copper sulfate.”

Later 1 found an echo of this problem in
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the western Adirondacks as I guided Dr. G,
Wolfgang Fuhs, an environmental scientist
with New York's Department of Health, to
isolated springs, wells, and small municipal
water supplies. Owners in the arez had been
complaining of corroding plumbing systems
and suspicious-tasting tap wiater. Dr. Fuhs
found severil home systems and springs
with elevated levels of lead and copper. For
each family he had the same advice: Let fau-
cets run a few minutes after nonuse over-
night to lower metal concentrations before
drinking or cooking.

Time Bombs for Tomorrow

Isit surprising, given this parcel of known
and feared effects, that some scientists rank
acid rain with toxic-chemical pollution and
carbon dioxide buildup as the three worst
“epvironmental time bombs?" They com-
pare the connective evidence between fossil-
fuel emissions and acid rain effects to that of
cigarette smoking and lung cancer: Though
in each case the cause-and-effect relation-
ship is not proved, evendoubters of acid rain
must agree that the combustion of fossil fuels
Jras increased in past decades, that lakes and
streams do show a loss of life.

The dilemma of acid rain will ultimately
be solved by politicians, economists, and the
public, acting on the best information we sci-
entists bring forth.

The principal tool we have to work with
in this country is the Clean Air Act. This
federal law, controlling adverse effects of
air pollution on public health and welfare,
requires that the emissions from fossil-fuel
burning facilities and motor vehicles meet

certain standards.
It does 50 essentially in two ways. One 15

through an EPA requirement making new
pollution sources use the “best available™
technology to control emissions.,

The second approach relates to existing
plants. Here, each state is expected to regu-
late itself. A result is that no state needs to
heed another's standards. Thus the 50,
emissions Ohio allows are nearly 30 times
higher than permitted in Connecticut.

Robert F. Flacke, commissioner of New
York State’s Department of Environmental
Conservation, says firmly, “The Clean Air
Act iz really one of the chief reasons for the
increase in acid rain. Not only did its earlier
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policy bring about the long-range transport
of air pollution via tall stacks, it also permits
New York and other clean-plant states to be
dirtied by states with looser air standards. "

Not surprisingly, these biases pit state
against state, with at least half a dozen of
them initiating legal actions. Another spate
of litigation attacks EPA for allegedly failing
to do its duty to provide protection under
provisions of the Clean Alr Act.

The act is up for reauthorization in Con-
gress now, and swarms of lobbyists seek
both to strengthen and to weaken it. Mean-
while, Congress allocated 12 million doliars
under the Acid Precipitation Act of 1930 to
spend on research in 1981, with more being
recommended for 1982, A federal-level
interagency task force directed by NOAA's
Dr. Chris Bernabo is studying acid rain with
a view toward developing a national strat-
egy, and extensive research goes on at uni-
versities, national laboratories, and within
the electric-power industry.

But the Reagan Administration is making
norushto judgment. Inthe wordsof A. Alan
Hill, chairman of the Council on Environ-
mental Quality: “QOur scientific community
is still unclear as to . . . what contro]l meth-
ods should be used. In our opinion, we just
don’t know enough vet to impose control
measures at great cost to the American peo-
ple with questionable results.”

Nations Fall Out Over Rain

On the international scene, too, acid pre-
cipitation emerges as a politically poisonous
brew —one that embitters the valued friend-
ship between the U, 5. and Canada.

“We calculate that half the acid deposi-
tion striking Canada 12 imported from the
U. 5.," explained Dr. Hans Martin, Can-
ada's coordinator for acid rain research.
“Furthermore, it's falling on a million
square miles of Ontario and Quebec that
lack adequate buffering capacity. A million
and a half lakes dot that region, and some
are already giving way to acid deposition.”

The meaning of thisin terms of cold Cana-
dian dollars came across in a statement by
John Roberts, Canada’s Minister of the
Environment.

“Fifteen percent of our gross national
product comes from forestry,” he noted, “a
higher percentage than the automobile

National Geographic, November 1981




Actd rain hats, plastic cages provide d
controlled environment (abowve) where
crops are sprayed with simulated acid
rogin of varving pH levels [0 Qssess darm-
age. Yet this first year of an Clregon otate
Urnfversity study reaped more -1|-Ff*|'-1r|=
than answers. While two-thirds of the

CTrops Were unagfiecied, the remginder
showed wariable welds—some more,
S0TIE I..-.-u- 'I'-'u.- rezearch confinues
i r study, somewhat sour
"-'I'!IE!:"l vines (right) were
:'-- r-rm:'. er man-made pollu-
tant: sround-level ezone. In his left hand
i |1F.I'|_|;_|'i' Ulniversity technician at Fre
donia, New York, holds pnprotected wine
leaves showang lestons, attributed to am-
bient ozone, thit reduced the stigar con-
tenit of the grapes as well as the vield of
the vine. Experiments tndicate mjun
woild have been even greaterifthe l.""'"'l':t
had interacted with acid roin

At id Rain—How Grear a Menace?
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control, siulfur-laden sludge spews into
a fhuge containment dam of the Bruce
Muansfield power plant in Shippingport,
Pennsylvanie (far left). Inside an octo-
puslike scrubbing svstem, beneath visiting
Japanese engineers (above), jets of wet
lime bombard combustion guses—a pro-
cess that purges about 92 percent of the
sulfur dicxide
Dam and scrubbers made up about o
third of the plant’s 1. 4-billion-dollar price
tag, raising residential utility bills 7 par-
cent. Ironically, though the plant meets
federal emission standards, it occasional-

E.‘H"E:‘-.'Eﬂ'i!-'. BURDEN of pollution

[y viclates tougher state regulations set for
the heavily industrialized Beaver Valley
and it currently operates under a tempo-
rary permtit

Sulfur dickide output can also be cur-
tailed by washing coal to remove sulfur
before burnming. At the R & F Coal Com-
pany's plant in Lamira, Ohio, a technician
(left) prepares samples of newly mined
coal to determine the wash formula. Such
processes can reduce sulfur content by 10
to 40 percent




industry contributes to the U, 5. economy
Yet this resource is being threatened. The
second largest industry in Canada is tour-
ism. But how many tourists will want to
spend their time at fishless lnkes?

“Your country, the United States," he
observed, “is dumping its garbage at the ex-
pense of our country.”

U. S. spokesmen retort that American
emission controls are moare stringent than
Canada’s (although Canadian regulations
are being rapidly tightened), and that Cana-
dian pollution also drifts onto the United
States (although not in nearly the volume
that the U. 8. exports to Canada).

Recognition of the problem led to the cre-
ation in 1980 of a massive binational pro-
gram aimed at devising an agréement on
transboundary air pollution.

Europeans Join Forces

An impressive team effort has arisen in
Europe. In 1979, 31 of the 34 member gov-
ernments in the UN's Economic Commis-
sion for Europe signed the Convention an
Long-Range Transboundary Air Pollution.
Though it does not enforce controls, it mor-
ally commits each nation to respect the envi-
ronment of other countries.

Erik Lvkke of Norway's Ministry of En-
vironment told me, “I'm praying this con-
vention will bring a cleaner landscape 10 to
15 vears from now.”

Few scientists are =0 optimistic, Many see
the yvear 2000 as the earliest that emissions
can be stabilized, and then slowly reduced.
Experts at EPA, for example, predict that
under current controls S0, in the United
States will stay constant or increase mod-
estly to 29 million tons per vear by the end of
the centuryv. NOy, on the other hand, will
near 28 million tons a year and possibly out-
strip S0, as a contributor to acid fallout.

What can be done to lessen this impact,
and how much will it cost? The most obvi-
ous step lies in conservation of energy—sim-
ply using less fuel. Another approach, more
complicated and costly, is to apply new

technology to reduce emissions—the object
of intensive research by the EPA, universi-
ties, and atility groups.

The cost of cleaning up is high; equipping
older U, 8. plants with scrubbers would re-
quire an investment of billions of dollars,
and even then might reduce emissions by
only a third. These costs might be mitigated
by positive side effects—the generating of
useful byv-products such as commercial sul-
furic acid and road-fill material, and the cre-
ation of new jobs.

Meanwhile, hidden costs of acid rain may
already be surpassing the expense of control-
ling it. Metal corrosion by SO, may cost each
American at least seven dollars a vear, and
possibly many times that.

Proof that a solution exists comes from Ja-
pin. The government issued stringent sulfur
oxide controls in 1968 and encouraged use
of low-sulfur fuels and desulfurization; by
1975 emissions had plunged by 50 percent
even as energy consumption doubled. Since
then, even stricter limits have been set, and
nearly 1,200 scrubbers installed, compared
to about 200 in the United States,

Scientists in several countries are exper-
ménting with so-called curative approaches
to acid rain. These include the breeding of
acid-tolerant fish and crops, liming lakes to
reduce acidity, and coating valuable struc-
tures and artwork against corrosion. Yet
such solutions are only short term.

Will the 21st Century Be Silent?

What of the future? “It's onlv a matter of
time before we are forcibly pressed to do
something," savs Norway's Dr. Lars Over-
rein, head of the Norwegian acid rain proj-
ect. “Today's acid rain is just the beginning.
We are already worried about heavy metals
and organic pollutants that come with acid
deposition.”

When 1 stand looking out over my lake,
what will I see and hear come the vear 20007
Will peepers be trilling, fish jumping, trees
leafing, deer drinking, baby birds chirping?
Or will it be a silent spring? ]

Twilight's last gleaming outlines a belr of polluted air looming above St. Louis,
Missouri. The mixed bag of pollutants includes dust, soot, lead salts, and an acidic
brew that amounts to about 40 percent of the total pall. Sorting out control mea-
sures promises to become a national preoccupation in the 19805,
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ALDO LEOPOLD

A “Duinrable Scale
of “Values

By BOYD GIBBONS

L E R E A e PR R E R

Photographs by JIM BRANDENBURG

LDO LEOPOLD has been

referred to as a naturalist. He
wits an extraordinary one. But
that's ke describing Lincoln as a
politician. You have only part of the man.
Leopold was also a remarkable craftsman,
a professional forester who saw more than
the forest, one of the first professors of wild-
life management, and an uncommon con-
servationist. These too are but arcs of his
circumference.

Go to hiz essavs and journals: 4 Sand
County Almanac and Round River. There
is the center of the man. Aldo Leopold ele-
vated ecology to philosophy and literature,
Were that his sole achievement, it would be
enough. If the passenger pigeon had to pass
into oblivion, G:od knows it went out on a
dazzling requiem:

Men still Hive who, in theiv youlh, remem-
her pigeons. Trees still live who, in their
youth, werve shaken by a living wind. But a
decade hence only the oldest oaks will re-
member, and at long last only the kills will
know. ... The pigeon was a biological
stovm, . . . he lived by the intensity of his
desive for clusteved grape and buriting

beechnut, and by his contempt of miles
and seasons.

His former students at the University of
Wisconsin still remember Leopold as “the
professor,” but he was ever the inquiring
student, burrowing into histories of the
West, and accounts af exploration—the nar-
rative of the expedition of Coronado, the
diaries of Lewis and Clark. He underlined
facts—where the grizzly had been—filling
his various journals that over the vears in-
cluded gleanings from Cicero—"I1 1s doubt-
ed whether a man ever brings his faculties to
hear with their full force on asubject until he
writes upan it"—Thoreau, Lincoln, Edwin
Arlington Robinson, Milton, Keats, Shake-
speare, Epicurus, Xenophon, Tacitus, Plu-
tarch, Isaiah. His toels, alwavs sharp, were
extensions of his mind: eve, pencil, ax,
shovel, hisdogs (well, not alwavs his dogs
(us once pointed “pheasants™ and retrieved
a piglet).

Leopold drew his strength from marsh,
farm, prairne, nmrock, wilderness, his
hiaszes evident: “a completely industrialized
United States is of no consequence to me.”
He helped found the Wilderness Society. He

] here are some who can [1ve without wild
things, and some who cannot. 1 hese essays are
the delights and dilemmas of one who cannot.
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defined wilderness, gave it meaning long be-
fore Congress gave it protection.

Leopold was a man of the camp fragrant
with blue smoke of mesquite. He hunted, he
fished, drawing from a farmer, from the
seratchings of grouse, what was not found in
books, One of his journals contains this note
about guail: “One cock flew into elm and
defecated on my face; could identify black-
berry skins in dropping.” Leopold spent a
lifetime reading animal sign, reading the
landscape, reading civilization—a lifetime,
his son Luna would observe, developmg
perception. A perception that heard music
from the wild goose, then supplied the lyrics:

In dirve necessity somebody might write
anotherllind, orpaintan ' Angeius,” but fash-
fona goose? . .. If, then, we can{ivewithout
goose music, we may as well do away with
stars, or sunsels, or Nliads. But the point ix
that we would be foals to do away with any
of them.

Of what economic value are geese of
grizzlies? Next to nothing, said Leopold, so
let us not “invent subterfuges to give [them|
economic importance.” Their continued ex-
istence must rest on other reasons. He did
not disdain laws or other political means to
achieve conservation, but he did have the
sense to see their limitations, that if “there is
as vet no social stigma in the possession of a
gullied farm, a wrecked forest,” all our con-
trals and subsidies are but futile attempts at
repairing damage—bad economics and bad
land use.

Alde Leopold tied the future of the natu-
ral world—what he calleéd land, what we
now call environment—to man's con-
science. From someone with a less rigorous
intellect, Leopaold's “land ethic™ might have
fluttered into preciousness or preaching.
But he was neither precious nor a preacher.
His message—the keel of his thinking—was
not & call to worship, but rather a gentle plea
for self-inquiry:

There is as yet no ethic dealing with man’s
relation to lond and to the animals ond
plants which grow upow it . . . The land-
velation is still strictly economic, entatling
privileges but not obligations. . . . Obliga-
tions have no meaning withoul conscience,
and the problem we face is the extension af
the social conscience from people to land.

No important change i ethics was ever
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accomplished without an internal change in
our intellectual emphasis, lovalties, affee-
tions, and convictions. The proof that con-
sevvation ltas not yvel touched these founda-
tions of conduct lies in the fact that philos-
ophy and veligion have not yel heard af it In
our attempt to make conservation easy, we
hirve made it trivial,

Times and environmental attitudes, we
might say, have changed. Do we not now
have environmental-impact statements o
guide decisions? We do indeed—by the
ton—but they seem to guide mostly the for-
tunes of the consultants who prepare them,

Look to the land. The wheat fields of the
Palouse in Washington still erode as in Leo-
pold's ime. We have more places labeled
wilderness (and more people to label themy,
but fewer that are wild. How falls the rain?
By the pH.

There are disciples who deify Leopold,
who refuse to see that he was mortal—of
madest height, blue eves, a balding brow, a
prominent nose, full lips, and a fiat stom-
ach—that he went to bed early, leaving visi-
tors to chat with his wife, and that before he
learned to respect the role of predators he of-
ten shot hawks on sight. At a recent Sierra
Club conference, after a former student of
his had related Leopold's shift in attitude
toward predators, a man took the stage and
shouted, “You are sullving the name of a
great man!” Leopold dipped into the Bible,
but he kept his distance from churches, He
would have withdrawn from attempts to en-
shrine him.

Leopold died of a heart attack in 1948
at 61, while helping a neighbor fight a grass
fire near his weekend shack in Wisconsin. [f
is warm behind the driftwood now, for the
wind fras gone with the geese. Sowould 1—if
[ were the wind,

O FIND THE MAN, start with the

bov. He wasborn Rand Aldo Leopold

in Burlington, Iowa, January 11,

1887. His grandfather, Charles Starker, a

German architect from Stuttgart, owned the

local bank, a company that made handsome

hardwood desks, and an impressive home

high on a bluff overlooking the Mississippi

River—for voung Aldo a satisfying aristo-
cratic milieu,

“Aldo was the apple of his mother's eve,”
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his brother Frederic told me. “We didn’
hold it against him, but her preference for
hm embarrassed Father a bit, and some-
times even embarrassed Aldo.”

Every Saturdav the cook baked two
cakes, but before thev could be served, Aldo
wonld help himsell. His mother padlocked
the cake boxes. Aldo filed off the locks.

“Mother never even considered chastis-
ing him, " said his sister Murie, who still lives
in the old house on the lip of the bluff, Fred-
eric next door. “As a boy, Aldo didn't talk a
lot, but hé was a smart
student. He liked a
dance if prettv girls were
there, but if he didn't
want to 2o to a party, he
would just say, ‘INo, I've
got somethingelse todo.”
We all plaved golf, but
Aldo wouldn't. He con-
sidered it foolishness. He
would go fora walk,”

With his mother's
operd glasses and a can-
ister for collecting
plants, Aldo would ride
the streetcartotheend of
the line and disappear
into the woods, Often as
not he carried his shot-
run and a notebook, the
beginnings of his prolific
and literate journals.

“Aldo read a great
dealasa boy,” said Fred-
eric, “his preference be-
ing books on wood lore.
Even then he was be-
coming skillful at read-
ing sign, knowing what the animals were
eating, what had been chasing them, who
waseating whom., He seemed to have gotten
this love of the outdoors from Dacd. "

Ondark fall mornings voung Aldo and his
father pulled on hip boots by gaslight, then
clumped down the hill to the railwav station
for a breakiast of pork and beans and a
baked apple. The train took them across the
Missizsippi to a marsh where, crouched on a
muskrat house, thev awaited the whiffling
of ducks. In the off-season thev would ex-
plore the marsh, find a mink den, see what
the mink had been eating

Aldo Leopold: A Durable Scale of Values"

Long before federal law prohibited hunt-
ing during the nesting season, Aldo’s father
concluded that it was wrong to do so and
ended his shooting in winter, a lesson in
sportsmanzhip not lost on his son.

“Aldo was tremendousiy sensitive,’’ said
Frederic, "and verv anxious to be ethical—
that was extremely important to him. He
had no patience with bad intentions or bad
ethics. He was a perfectionist.”™

In 1903, before Leopold arrived, the
headmaster of the Lawrenceville School in

With his land ethic, Alde Leopold gave conservation its
philosophic roots. Here he holds a Norway pine, one of
thousands of trees he and his family planted to restore
the health of their weekend form near Baraboo, Wisconsin

New Jersey recetved this communication
irom the Burlington High School principal:
“He is as earnest a bov as we have in school.
painstaking in his work. . .. Moral
character above reproach.”™
At Lawrenceville, Aldo got the reputation
of being bright and talented—a “shark.” He
was also something of a dude. Much to his
father’s distress, Aldo acquired a taste for
Brooks Brothers suits, expensive shoes, and
hand-tailored shirts, a taste that would ac-
company him to Yale's Shetfield Scientific
>chool, and, with vanations, well bevond
In early July (Continued on page 690)
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1909 with a Master of Forestry degree in his
portmanteau, Aldo Leopold stepped off the
train at Albuguerque. The United States
Forest Service had recently been estab-
lished, and to it came an elite cadre of forest-
ers from Yale. The Forest Service promptly
sent Leopold into the Blue Range of the Ari-
zoma Territoryv. His facility for cruising tim-
ber was quickhy eclipsed by his awe for cow-
bovs, their ability to travel light and cook
well. Heimagined bowleg= and sought some-
thing to put them around: “Bought
grey horse from F. E. Irwin . . . §70
down . . . $65 from bank."” Hesoon reached
the end of his salary. He picked up his pen:
“My dear Papa. ..." Father resisted, re-
memberingthe Brooks raidsinto his capital.
Mother prevailed. Aldo bought a rope, a
.30-30 carbine, a revolver, boots, batwing
chaps. and a hat that practically shaded his
horse. OFf he rode.

Leopold’s trail eventually intersected the
vast cheep lands of the Lunas, Spanish aris-
tocrats of the New Mexico Térritory, His
eves alighted on Estella Bergere (her mother
was a Luna), whose dark eves and tradi-
tional values lifted him out of the saddle and
into marriage. Appointed to supervise the
Carson National Forest in northern New
Mexico, he reviewed his rangers' diaries, en-
tering “Bully!” in the margins when talent
struck his eve. At Tres Piedras, Aldo builta
frame house, and he and Estella settled in

But a storm caught Leopold in the hack-
country, and acute nephritis—after a cold
night in a wet bedroll—ended his davs as a
backcountry forester, and almost ended
him. Sick for more than a vear, he recuper-
ated at home in Burlington.

Aldo Leopold returned to Albuguerque
and the Forest Service a more reflective
man. Gone was the cowboy bravado, the
chinking of spurs. He administered grazing
permits and was soon absorbed in his ele-
mental affection: wildlife (“Arrested Arno
Blueher for killing kingbird . . . hined 350
and costs""). He stumped the région to form
associations for the protection of game. On
weekends, his shotgun and son Starker
strapped behind, he bicvcled down to the
cottonwoods to hunt quail and dove, or try
for ducks on the Rio Grande.

He showed Starker how cattle were de-
stroving quail cover; they put up small

LoD

fences to detour cows. Aldo saw a hawk pin
& quail in an Atviplex bush. Shot the hawk.
Saw a roadrunnér with a quail chick in its
beak. Shot the roadrunner. Predators kill
our game, he told Starker. Wolves, too—
they eat our deer. Eradicate them. Leopold
wounded a walf in a boggy meadow, and
when she charged, he had to jam the gun-
stock in her mouth to evade the teeth.

Years later, in his essay “Thinking Like a
Mountain,” Leopold admitted his error
about predators,

We reached the old wolf in time to watch o
fierce green fire dving in her eves. I vealized
then, and have knoun ever since, that there
was something new lo me in those eyes-—
something known only lo her and to the
mowntain. I was young then, and full of trig-
geritch; I thought that becatise fewer wolves
meant more deer, thal no wolves would
mean hunters' pavadise, But qfter seeing the
green five die, I sensed that neither the wolf
nor the mountain agreed with such a viet.

For some time he had been urging the For-
est Service to set aside roadless areas as
wilderness, particularly the Gila in New
Mexico. In 1924, as Leopold was leaving the
Southwest for Madison, Wisconsin, the
Forest Service finally accepted his recom-
mendation, and o designated the Gila—30
vears before the Wilderness Act.

FTER =ome disappointing vears
with the Forest Service's Forest
Products Laboratory in Madison,

Leopold set out across the upper Midwest to
survey the condition of wildlife. With a
wife, five children, and little means of sup-
port, Aldo might have returned to Bur
lington and the Leopold Desk Company,
but he had neither interest in nor aptitude
for business.

For the American Game Conference, he
helped write this country's first game policy,
and he was appointed to President Franklin
[}. Roosevelt’s Committee on Wildlife Res-
toration. In 1933 Charles Scribner’s Sons
published Leopold's Game Management.

We of the industrial age boast of our con-
trol over mature. ... there is no force in
earth or sky which we will not shortly
harness to build “the good life" for our-
selves. But what is the good life? . .. We
stand guard over works of art, but species

MNational Geographic, November 1981




represeniing e work of geons are stolen
from under our noses. . . . game can be re-
stoved by the creative use af the same tools
which have heretofore destroved il—axe,
plow, cow, firve, and pun.

Leopold had now defined a profession
and written a classic, the foundation of the
literature and still widelv used todav,

S0 impressed was the University of Wis-
consin that it established for Leopold the
countrv’s first chair of game management.
He taught an undergraduate course in wild-
life ecology. but devoted
most of his time to the
few graduate students
that he gathered around
himself.

“A Ph.D. didn’t 1m-
press him. His only con-
cern was the quality of
the individunl. ™

“Hiz concentration
was intense. He'd get
so wrapped up in what
he was discussing that
he'd forget to shift—kept
his Chevrolet in secand
gear. Drove us crary.”

“He was always well
dressed in the field, and
around his neck hung
that dog whistle and the
Leiss binoculars ™

“He was a gentleman
ta the core.”

“There was always a
certain awe toward him.
a distance between us.
But there was a greal
feeling of respect.”

“He was a man of enthusiasims, and in the
field he really came alive. He was alwavs
growing intellectually.”

“He was constantly pressing us to sharpen
our powers of observation, of perception,
always a gentle probing: ‘1 wonder why this
field is abandoned?’ ™

In his essay “Natural History,” Leopold
held a typical zoology student up to the light:

Instead af being taught to see his nalive
cotintrvside with appreciation and intelli-
gence, e s taught to carve cats,

A classroom exercise might be a decep-
tively simple landscape puzzle: a road

Aldo Leapold: A Durable Scale of Values™

flanked on one side by a subsiding telephone
pole, then a pink granitic boulder, bluestem,
oat stubble bearing ragweed, some yvoung
pine, poorer oat stubble; on the other side a
Stfphium, double-forked sumac, another
pink rock, a fence post, and a bit of corn
stubble. A rabbit lay dead on the road.
“How long ago was the last hard winter?"
(Two years—the sumac's double fork.)
“What sex i the rabbit?” (Male—females
stav close to home inspring. ) A final exam in
wildlife management: “Select one plant or

Enamored of cowboys, the voung forester in the

Arizona Territory dressed the part. Leopold’s affection for
wild country led the U. 8. Forest Service to set aside the
country’s first wilderness area—the Gila in New Mexico.

animal which vou saw on the campus today
and discuss its role in Wisconsin history.™

“Dad could look at a piece of landscape
and read its history from what he saw," his
son Lunatold me. “It's something he did bet-
ter than anvone I know:"

The Leopold home—muodest, gray stucco
—was only a mile from Aldo’s office on cam-
pus. He walked to his office in early morn-
ing, strolled home for lunch and a short nap,
returmed and was back home around
5 p.m. He rarely brought work home; eve-
nings were for the family.

“Atdinner,”  (Continued on page 605)
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Juvaniie great blue herans stand alart in Gila National Forest.
]!f..r.zf wildlife is merely something to shoot
at or look at is the grossest of fallacies.
[t often represents the difference between rich
country and meve land.
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A black-talled [ackrabbit keeps ears tuned
for predators In Gila National Forest

L%wmu_r with land 15

like harmony wit/
ﬁﬁ_f:i'".f'c'm'f; _1-‘fm CAannal
cherish his right hand
and chop off his left. . . .
you cannot love game
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L'he land is one organism.







Starker recalls, “Dad would pick one of us
out and ask, *What did vou learn today #' Mot
whatl had vou dene that dav but what vou
had {earned—a big difference.” There were
three Leopold sons—Starker; Luna, and
Carl—and two daughters, Nina and voung
Estella, “He was a wonderful father,” Lstel-
la told me, “who had a brusque way about
him: Whenever he came home, he'd get in
his chair and be lost in his thoughts, But vou
felt comfortable.™

“Mother followed the Spanish tradition of
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In tiny notebooks, Leopold recorded the comings and

. il | el
EOmngs or tne i T wWaorld

Here, glomy with o pron isions list for the shack on the

of one August ciTWn

Wisconsin e, are the b

staving in the background, " said Carl. “She
absolutely adored Dad and never ques-
toned him—ever. She viewed herp
life to keep a comfortable and happy home
for him and us. She loved the shack, the
plantings, the hlooming of the wild flowers
These were all Dad's 1deas, and shée was
really reveling in the things of Dad.”

Afier dinper Aldo and Estella would sif
together in the hiving room, often holding
hands, listening to classical music or reading
alourd from novels and plays

His brother Frederie is convinced that
Alde could not have what he

LT 1

Lecome

—and some of his own

became except for Estella. "She was com
pletely selfless, though never made a show
of it. She spotled him—kept candy 1o nis
desk drawer—just as his mother had.” To
Estella fell the discipliming of the children

In New Mexico, Aldo hac
painted his own duck decovs [rom pine
Presenis were not important to him unless
handmade, so each Christmas the family
made and exchanged gifi=—a split-bamboo
flv rod, a leather quiver. When the fireplace
nee ] ed one Chrnstmas, Luna and
sStarker bought a st
from the store. Their fa
ther was unimpressed

S00n alter moving 1o
Madison, Aldo was giv-
en 4 stave of vew, He
carried it
ment, and over the win-
ter fashioned a bow. 1o
make arrows, he sent oft
to Orepon for wands of
Port Orford cedar. He
used cow horn and deer
antler for the nocks,
shoemaker's thread for
the bowstrings. “You do
not annex a hobby, he
wrote, “the hobby an-
nexes you." The famih
entered archery tourna
ments shooting Leapold
bows. Estella, much to
her husband’'s delight
was the state woman's
champion for five years
running

But Leopol
the core a hunter, and
the kind of range that animated his nerve
endings did not hold straw targets. With his
brothers and =sons, he returned for long
hunting trips to the Gila and the (savilan in
Mexico Il that mattered,

carvied and

bols

o the base-

Was 1o

It was not the Kil
but the hunt

Golf is a delightful accomplishment, but
the love of hunting s almost a physiologionl
characferisie
and still be human, bl the manwwho dos
like to see, hunt, photograph, or otherivise
oudwoil bivds oranimals is ardiy normal. Hi
is supercivilized, and [ for one do nol knou

how Lo deal wrth fiime. Babes

A man may not care for golf
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when ey are shown o golf ball, but I showld
not like to own the boy whose hair does not
lift fois hat when he sees hos foest deer.

Hunting had alwavs been Aldo's deep
love, hisexcuse to be in the field and enjovits
subtle pleasures: handmade boots from Cut-
ter’s in Seattle, the balance of an Ansley-Fox
double-barrel, Gus freezing on point, a
ruffed grouse exploding through the tama-
racks, and at noon a pause to light a fire and
sizzle a park chop on a stick.

In Leopold’s mind the virtue of hunting
lav in the exercise of ethical restraints, dic-
tated by the hunter’s conscience, not by “a
mob of onlookers.”

For yvears Aldo had been looking for land
near Madison to use as a weekend retreat.
On a bend of the Wisconsin River, he found
an abandoned farm of marzh, a “corned-
out” field, and a naked hill of drifting sand.
The only standing structure was a chicken
shied, its floor deep in manure. Leopold
bought it

HERE ARE TWO spivitual dangers
i nok gwening a farm, One1s the dan-
ger of supposing that breakfust comes
from the grocery, and the other that heat
comes from the furnace. To avoid the first
danger, one should plant & garden, prefer-
ably where there 15 ne grocer Lo confuse tie
issue, To avoid the second, e should lava
split of good ook on the andivons, prefevably
afeere tlvere 15 no furnace, and [#E 8 warm his
shims while a February blizzard losses the
trees outside, If one has cut, split, haunled,
and piled his own good oak, and let his mind
work the while, he will remember much
about where Lthe keal comes from, and witha
wealth of detatl denied to those who spend
the week end in town astride a radiator.
The oak died one summer at the end of a
baltof ightning. After letting it “sea=zon fora
yvear in the sun it could no longer use,” the
Leopolds laid a sharp saw to its trunk, while
Estella, the *“chief sawyer,” cautioned
against exhaustion, Years later Aldo reas-
sembled “Good Oak” into rich metaphor.
Fragrant hittle chips af history spowed
from the saw cut . .. We sensed that these
two piles of samwdust were something more
than wood . . , that our saw wwas biting s
way, stroke by stroke, decade by decade,
into the chronology of a lifetime, writlen in

Aldo Leopold: A Durable Scale of Values™

concentric anwual vings of good oak. . . .

Abruptly we began to cul the vears of our
predecessor Uike bootlegger, who hated this
farm, skinned it of vessdual fertility, burned
its farmhouse, threw it back inte the lap of
the County (with delinquent taxes to boot),
and (hen disappeaved among the langless
anonymities of the Great Depression, . . .
Rest! cries the chief smuvver, and we pouse
for breaih.

Aldo had always wanted to own land, to
studv and enrich it. Almost immediately af-
ter buving the shack, the Leopolds planted
Sudan grass, sorghum, and millet for win-
tering bobwhites and pheasants. They shov-
eled the manure out of the shack, laid a clay
floor, and built a fireplace.

Now pur saw bites into the 1920, the
Babbittian decade when evervihing grew
bigger and better in heedlessness and arvo-
pance—until 1929, when stock markets
erimbled. If the oak heavd them fall, its
woed gives no sign. . . . Rest! cries the chief
sawyer, and we pause for breath.

The following April, 2,000 red and white
pine seedlings arrived on a truck. The Leo-
polds planted them all by hand.

Now the saw bites into 1910-20, the de-
cade of the drainage dream, when steam
shovels sucked dry the marshes of central
Wisconsin to make farms, and made ash-
heaps instead. . . . Rest! cvies the chief saw-
ver, and we panse for breath.

Summer drought killed almost all the
seedlings. In the cold mud of spring, the
family planted more pine, and tamarack,
wahoo, dogwood, hazel, white birch, hard
maple. Another summer, another drought.
They sharpened the shovels. More pine.

“Dad loved his tools,” Carl Leopald re-
calls: “He had great scorn for anyone who
had a dull shoveél. He sharpened every-
thing.” Owver the years, on their knees, the
Leopolds would anchor their farm “with
some 36,000 pines.

We cut 1905 when a great flight of gos-
hawks came out of the North and ate up the
local grouse (they no doubt pevched in this
tree to eal some of mine). . . . Rest! evies the
chief sawyer, and we pause for breath,

On Friday afternoons in Madison, while
Estella collected the children and packed
food for the shack, Aldoe would sit quietly in
the car with (Continued on page 702)
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April writes ®a name across anowmelt on the Leopold farm.
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the engine running,. itching (o get going.

Aldo insisted that life at the shack remain
simple, but bowing to Estella: he bought
lumber for a floor. Evervthing else was
made by hand, or scrounged. 1 he river cast
up bridge timbers. Made fine benches. They
plucked a small table from the Marison
dump. The bunk springs were snow fences,
the miattresses of canvas and hav,. In sum-
mer Aldo cooked outside over an open fire,
in winter in the fireplace; he was an artist
with the Dutch oveén.

Taking Leopold’s conservation advice [iterglly—ihat
we should shifr “attention from the symbol to the music”
a group foinsin song following the concluzion of a sol
seminar at the Leopold shack,

Now our saw bites the 1870 s, e decadi
of Wisconsin's cavousal tn wheat { 5ns-
pect that . ., the sand blow just novth of my
oak had s orvigin i over-uheating
Rest! cvies the chuef sawyver, and we patise
for breath

If history and the plow had denied him
prairie, Aldo would build his own. He made
forays to unmowed cemeteries and railroad
embankments that still held the vellow
splashof Selpfeinm. ("W hat athousand acres
of Silphiums looked like when they tickled
the bellies of the uiffalo 1s a question néver
again to be answered, and perhaps not even

-II.IE

’N

asked. ") From these remnants of praine, he
collected seeds of Silphinm, coneflower,
bluestem, wild rve, prairie dropseed. Near
the shack he stripped away the sod and
dropped them in

The saw now severs 1865, the pith-vear of
atir ok, In that vear John Muir offered to
buy from his brofier, who Hien owned L
home farm thirty mtles east of my oak, a
wildflowers that had
gladdened his vouth. His brother declined
to part with the land, but he coutd mot sup-
press the tdear 1865 sl
siands in Wisconsim futs-
toryv as the birth-year of
merey for thinegs natural,
wild, and free,

Recentlv, 1 visited the
shack with Nimma. Her
mother had died a few
vears before, and her
brothers and =ister had
long since scattered
Starker, once the prodi-
gal, now retired as pro
fessor of wildhfe and
forestry  at  Berkeley;
Luna, the hydrologist,

canctuary. for Lh

who lives up the hall
from Starker and who
helped  establish  why

rivers meander; Estella,
a palvnologist, now di-
rector af the Quaternary
Research Center 1n >eal-
tle (all three are mem-
bers of the National
Academy of Sciencesy,
Carl, at Cornell, a noted
plant physiologist, pol-
ished, private, a fine classical gmitarist. And
Nina, who did not pursue a Ph.D. but is
stegped in natural science. Aldowas careful
not to push his children in any particular
direction, but if they did something that
pleased him, he showed 1t. “Isn’t it interest-
ing,” said Carl, “how each of us may have
gone into science partly to please Dad. ™
Nina and her husband ive on what 1s now
the Leopold Memorial Reserve: the family
farm. bordered by a thousand acres that the
neighboring farmers have covenanted Lo
protect as wildlife habitat. The pines are
now 0 thick they must be thinned, Nina's

National Geographic, November 1981



log home was built with Leopold pine.

Nina and I entered the shack. In a corner
sat the canvas chair Aldo had made. Above
the window hung Carl's toasting-fork spear
(he used it to pluck carp from the fooded
fields and plant them among the potatoes), |
noticed deep cuts in the cedar log that Luna
had emplaced as a mantel. In 1939 boys van-
dalized the shack. taking an ax to the man-
tel, puncturing pots and smashing plates,
They poured kerosene in Estella'’s tins of
homemade blackberry jam and wild honey.
They stole Aldo’s tools, and reduced his li-
quor supply.

“When we came in,” Nina said, “all of us
just went to a corner and began to cry. All,
thatis, but Dad. He just looked around, saw
our state, and burstinto a big smile: *{ didn't
know how much this place meant to vou,” he
aaid. ‘Let's get busy,” At night we would end
up around the fireplace with guitars, sing-
ing, But Dad always went to bed earlv. We
would ask what he wanted to hear. He
would raise his head and say ‘How about
Brahms's “Lullaby"? ™

Grelling wp too carly 15 & vice habiival in
hovmed otels, stars, geese, and freipht trains,
Some Mtintery acguive it from geese, and
some caffee pols from huntevs. It is strange
that of all the multstnde of crealures whe
must rise in Bhe morning at some Lime, only
these few should have discovered the most
pleasant and least useful time for doig it

Aldo Leopold was up well in advance of
the hirds. Around 3:30 or 4 a.m. the door of
the shack would swing open, and Aldo
would step out, a cup in hiz shirt. coffeepot
in one hand, tiny notebook in the other. He
would sit on the bench, have a sip, and lis-
ten. He also carnied a hight meter, and with
each call would jot down bird, time, and
footcandle: Song Sparrow, 4:32,-0.012.

One undred and Bwenty acres, according
to the County Clevk, is the extent of my
worldly domain, But the Conmty Clevk is o
sleepy fellow . . | at daybreak [ am the sole
owner af all the acres I can walk over, It is
not enly the boundaries that disuppear, but
alse the thought of being bounded,

Leopold believed that the future of
American wildlife lay largely on private
iand, in the attitudes and decisions—wise or
otherwise—of American farmers. not in the
tape of bureaucracy, “At what point,” he

Aldo Leopold: A Durable Scale of Valuex”

asked, “will governmental conservation,
like the mastodon, become handicanped by
its own dimensions?"’

He likened his fellow conservationists 1o
his tird dog Gus, who, when he couldn't
find pheasants, pointed meadowlarks.

Ting whipped-up zeal for unsatisfactory
substitutes masked his faihwre to find the real

thing., . .. We conservotionists are  like
that, . . . we have found us a meadow-
fark. . ., the idea that if the privale land-

oumer won't practice comservation, let's
build a buvean to do 1t for iim.,

Leopaold had alwavs been somewhat of a
loner, and he paid a price. At wildlife confer-
ences, in articles, by force of his intellect,
Aldo Leopold commanded the stage, bt
some in the wings were chilled in his shad-
ow. He was not one of the bovs.

In the 1940z Leopold saw that Wiscon-
sin's irrupting deer herd was destroying the
forests. Leopold was a4 member of the Con-
servation Commission. Trim the entire
hierd, not just bucks, he argued, or we will
lose the deer and the woods for decades to
come. He was called a Bamba killer,

“He wasn't nudve,” Starker told me, “but
he believed in an hopest, straightforward
presentation of the facts and debate. He was
not a subtle politician. He became increas-
ingly discouraged by the inahility of the pub-
lic to accept facts and by their propensity to
get emotional.™

Aldo’s familv saw a change come over
him. At the shack he was still full of enthusi-
asm, but in Madison he withdrew more into
troubled thought. He developed tic doulou-
reux, a painful inflammation of the facial
nerves that eventually required surgery at
the Mavo Clinic. Sleep became more diffi-
cult, and he rose even earhier. Dawn would
find himat his walnut desk at the office, well
into another essay.,

N EXAMS, Leopold wrote: “Please
hotl down vour writing; it will he
graded for conciseness of expression.”

A student’s paper on deer browse stated:
“The scope of this paper has been pur-
poselv limited to woody species common
to the bear-oak type as it seemed desire-
able o lay particular emphasis upon the
winter season when woody species were not
onlv heavily (Coniinued on page 708
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GE ike winds and sunsets, wild things
were taken for granted until progress
began to do away with thewm. Now




Whistiing swan ghosts-across 4 mist-shrouded pond

we face the question whether a still
pigher ‘standarvd of living’ is worth its
cost in things natural, wild, and free.




utilized in general as browse but were even
the sole food of deer following heavy
snows, "

Leopold concluded that meant. “'We stud-
ied woody plants because deer depend on
them in winter, and during snow, may eatl
nothing else.”

Other great minds have died unex-
pressed. Leopold's ideas have survived be-
cause he was determined to master the craft
of good writing, to wring of himself only the
essence, He labored over his writing in pur-
suit of the fit word. He wrote on a vellow pad
with a sharp pencil, his handwriting tiny
and orderly, disguising the ferment in his
mind. He would complete a paragraph,
strike a vagueness, move a sentence around,
light his pipe, pause in thought, then velp as
the flame reached his fingers.

The sun came up, his secretary came in,
He kept writing, cutting, simplifying. Still
unsatisfied, he would put the piece away in
the desk. his “cooler.” A week, mavbe
months, later, after it had properly aged, he
would pull it out and rework it more.

He was hiz own severest critic. After his
death in 1048, the essayv “Blue River” was
found in his desk. It was but 14 sentences, 8
vivid, understated reflection on life and
death—a cow, some green flies, the sudden
arrival and departure of an ecstatic vermil-
ion flvcatcher: the old cow was dead. . . .
She had cvaned her neck—ithe mark wus
there in the sand—as {f for one Last ook up
into the cruel cliffs of Blue River. Aldo had
written a note on it to his wife; “Stella—do
you think thisis any good? It happened last
vear on the Blue, I've been thinking [or a
vear how to write it. Afraid it can’t be done.”™
The note was dated June 11, 1922,

HERE ARE NO MONUMENTS to
Aldo Leopold, save for a bronze
plague in the Gila, Just as well. Monu-
ments were not his style. What mattered
wits that his ideas receive wider currency,
but he died =6l in the minority and known
only to asmall audience, A Sand County Al-
manar wasz published posthumously and
had only modest sales, until two decades lat-
er when the environmental movement dis-
covered him.
What Leopold said of American conser-
vation could be said of it today: We are oo

OB

enamored of “show pieces. We have not yet
learned to think in terms of small cogs and
wheels” that determine healthy land. Only
knowledge of its cogs and wheels can build a
lasting affection for the land—and atfection
underpins ethics.

We shall never achieve harmony with
land, any more than we shall achieve fustice
or liberty for people, I'n these higher aspiva-
tions the important thing is nel to achieve,
but ta strive. . . .

In the past ten vears we have created nu-
merous environmental laws and institutions
of government and cleaned up some pollut-
¢d lakes and streams. But our striving sug-
gpsts that as in Leopold's time we seem to be
good for a few vears of righteous flexing, vet
lack endurance. Our patience is short and
our self-interest deep. Lately our attention
has drifted to the price of fuel, the shrinking
dollar, the rumble of thunder from that part
of the world on which we incressingly de-
pend for a drive in the country, So we bend
to digging up the West and probing the con-
tinental shelf for solutions. Confused and
angered, we may look upon environmental
laws, rather than our appetites, as the
source of our current discontent. What was
gained by one alarm may be lost by another,

Minds  addicted to economics dismiss
Leopold’s land ethic as hopelessly idealistic,
It is anideal, butisithopeless? Ethics guide,
admittedly imperfectly, our relationships
with one another. Can we not apply human
vilues to the land? Leopold admitted that
economic feasibility limits “the tether of
what can and cannot be done for land. . . .
The fallacy . . . is the belief that economics
determines all land-use.” Something more
profound is at work. The farmer who re-
fuses to plow to the road edge or drain the
marsh because he will miss the quail and the
crane knows this, And so, in hiz own way,
does the city bov, who one evening sces the
crane in flight, and feels his neck prickle,

Aldo Leapold observed that recreational
development 15 a job not of building roads
mto lovely cotntry, but of bualding receplin-
ity into the still unlovely kuntan mind.

. .oll history consisis of stuccessiye ¢x-
curstons from a single staviing-pomnt, o
which man vetwrns again and again o 0rgo-
nize vel another search for a durvable
scale of values. [1
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Wy up o the 5.0 Iiter High

Cutput Erncuns, UIals oesngmnesd

We ve got you covered lor
good mileage.

MLUSTANG 5 aerodynEamicaily

and built 1o be a ErfomeE

Coupled with Mustang's stan-
| Gard rack 3nd pireon steenng

aricd moctified MacPherson strut

LIS Lo —we Ve QO Yol

performance needs covered

Whatever you choose,

you re going to be right.
Wrside Mustang you'lHindg imy-

: AT HET I

Mayhe yvou'll go for the i=ather

ATARPEd STeering wineel
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surmoLnded by ar
S UMD Clustes O mayle

yOL i Turm U the heEat with an
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| 2a5Yy-ID-Tead
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Sour Sysiem, then
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stte Lape
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CImO:

oesigned 1o move freety through
the sireels whille squesing

every drop of fun out ol
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And sometimes, we've
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PIONEER LASERDISC.

FIRST THE BEST PICTURE.

AR aciue! Frese F'mme an fgse LY i tung Treese e == PR 1

1_rH'|:'hI LITTH }:ﬁl Hri'l'blfu‘rl ].I1'T|1lh-
in action. vou'll know it's ditferent

[t actually puts a picture on vour TV
with 40% more video resolution than homs

video tape. (Viewed side by side with tape
the difference is staggering. )

|]]|- nrst [ime you nean Pioneer | el
a tough time believing
of hearing mono
violl' 1l hear honest-to-

Disc, vou'll hawe
vour ears as well. Instead
with that picture

T
il

Cedinniy Peopli

The Muppet Mo

p—
=

Eing Kong

FOOOANEeSS STeredo

This combina
tion of sight and
sound creates a
...... vOILL WE
sImply never
experienced al
home befor

v reality ol
performance,
sense ol “heing
here that makes
walching a movie
Or concert at home
finally worth staving home 1o

Having created all this picture and sound
fidelity, it seemed only logical to offer pict
ures and sounds worth seeing and hearing.
Software that would live up tot he
naraware

And that's precisels
what we vie doni q
Aeademy Award winninge movies

like Ordinary People, The Godiathe
less Coal Miner's Daughter.

Comedies like Airplane, Amimal
Heouse, Cheech and Chone

When vou have the ability to plm
back in stereo, it m Lk
music, So thetre are mov e
musicals like Grease, Saturday
Night Fever All That Jazz. There
are Bro I'.llllr- v shows like ”.-'I-:i.:i%']!:!
And there are concerts with Paul
Simon, Liza Minnelli, Nell Sedak:
BV |_l-_.-|]|.f.|l

I|I||'_'| il |I' L i s e -.I |i-||.r Iy 1S

L e II-'F -!JI-I

il Ilt.:r"

he sight and sound
experience of Hlonea
LaserlNsc is soremarkahl
it seemed to demand a
!.1I'__" r scale. Which led us
ty introduce the Ploneeraly’
!:'lu-_'“'u m Ty

The experience i1s more Lk
heinge at the movies than like being
at home. In fact, for the first time

seeing a concert at home cifers a



THEN THE BEST PICTURES.

picture thats every bit as laree as the nologvy is to see it And we've arranged it
sound. As for the picture quality, well, just Just call us at 800-621-5199 ,..1 the store
InrnL it the picture of Liza below. Hird to  nearest vou. *(In [llincis. 800-972.5855.)

believe, its an actual picture taken right .
off the screen | (lfD p'UNEEFl
put with Pioneer [ 1*-- ridisc vou don't 1¥1'ii'|1-"iIILIl]'IH.|~L;]1]"'JL'
just sit back and L For example with
the “How to War |= |_|.. Football“disc.
vou can go hackwards, forwards, 1n fast
molion, siow motion SLOP Motion, studdy
It one froome at g time
| here are dises that teach yvou golf
tennis, cooking, step-bwv-step. Then theres
The First National Kidise. For the first
time.children learnat their own rate. Un
like tele vision L he clise sponds to them
Your kids will love it so much they won't
ever L.n-u they're learning
The only wav to believe all this new tech

Liza in Comcers?




Now You Can ChooseThe
Way YouWant To Pay.  Worldwide.

If you want to pay in full
each month—or in monthly

installmenis—Visa gives
you that choice. If you
want cash, its available
to Visa cardholders at
over 100,000 financial
offices, worldwide.

You can have it the way you want it withVISA.

| If you want to pay with

maoney from your checking

or savings accouni—with-
out the problems of

us rsonal check,
ﬂ;!:g‘s iﬁ'j-lﬁﬂ card that
works like a check. You
can get cash, too—
around town or in over
140 countries.

- If you want a travelers
rh}::: with a name and

reputation that means
acce worldwide,

carry Visa Travelers
Cheques. And, should
you ever lose them, Visa

Travelers are
backed by a worldwide
refund system.
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Members Forum

SOLARSYSTEM

| am confused aboit Saturn's moons. The miost

recently discovered moon (before Vovager 1),
Janus, was not shown in your article

Todd McComb

Fort Wayne, Indiana

Because of many recent discoveries, the number
aril ames of Satrn's moons are tndeed confs-
g, Cnce a moen has beem confirmed by more
than one observation and 83 frrecese ovind adeder-
wirned, if 12 given g permanend mumberand nane

Jomus was an wnofficial name given Lo the moon
observed by A. Dolifus in 1988, Observaiions
from Voyager now shotw teo moons in that loca-
biow orbiting logether; one of these &5 the moon
krowrn as Jamis

How anvthing as flagrant as the one-tenth rutio

of Jupter to ol' Sol got by is hard 1o compre-
hend-—more like one-thousandth

John Wensinger

santa Rosa, Californin

NATIONAL GEOGRAPHIC wais wsing diameter, not
velme, in comparing sizes of planels o mogns,
a3 do most scienlists, The diameter of Juptler is
122 8N B and Lhat af the sm i 1 400000 Em

If you want to know more about Vovager's ac-

complishments on its journey past Saturn and

mto the solar system, NATIONAL GEOGRAPHIC is
the hikble

Lee A. DuBridee

President Emeritus

Calitornia Institute of Technology, Pasadena

UNITEDSTATES ARTICLES

The Soctety is not national anv more, it is inter
national. Most of the time vou only have one sto
rv on the Good Old U.S. A
oy Losh
Utlea, Ohilo

Why so many articles every month on America?
Robin Watts
Wahroonga, Australia

We include & United States article in everv issue,
sitnce masl of our members live here and yeader
demand i5 high—even from foreign maombers,

Match Point

The bold siroks ol a
50t tip pan— the
linassea ol a ball point
Each Cross wriling
Instrument I8
masierfully executlad
o complement your
styl@. In salact and
precious metals
From 510."




hen consider yvourself for-
tunate. You're of a gener-
ation when children could
grow up and experience
life at a leisurely pace. Thday,
kids are ig'n}winﬁaup so fast that
they don't even have time to be
themselves. And they're lacking
the kind of experience only you
can give them.

Sure you're busy. Most
of us are. But there comes a time
to look beyond our everyday
schedules and say, “Wait a
minute ... I have something to
ghare.” Today’s Camp Fire volun-
teers come from all walks of life.
And the only real requirement
is experience. The experience
of growing up. Won't you give
Camp Fire a call! Because the
best thing you can give today's
kids . .. 1s you.

THE FUNGUS THAT WALEKS

Please, no more. T hat is gross!!!]
“ovilln Ohara
San Francseoo, Californa

[ am a biology teacher. The article = an added
azert to myv classroom. Thank you,

Debornh Wagner

Houston, Texas

MAN BITES SHARK

Your statement, “shark meat, one of the most
common ingredients of England's beloved fish-
ani-chips." would come as a shock and surprise
to most British people. | have never in all my life
¢aten shark meat. The fish used is halibut, whit-
ing, cod, or haddock, and as far as | know there
have been no sharks canght in the North Sea.
Annette El-Havek
Youngstown, Ohio

Shark s morketed in Greal Brilain under the
mame: nurselound, lake, vock salmon, and huis,
and this finds (f5 way ondo the fish-and-chips
plate, along with the tradiional fishes men
tiomed, Norwegians are second oniy Lo Japanese
in vhark fiahing: the British and the Ivish are
thetr best cuslomers.

HELSINKI

I have just retommed from Helsink: after & vear-

long vicit, and am pleased to find that someone

has taken e Lo Clear upsome grave misconcep-
tions people have about Finlanid

Saara Kuure

Anacortes, Washington

BUFFALCQ BILL

You certainly make Bill oot to be a very human

being, and I hope your work goes a long way in

counteracting recent efforts to portray him as
something of an old phomny

John C. Ewers

Ethnologist Bmeritus

smithsonian Institution

Wazhington, .C

I enjoved vour article on Granddad. You did a
wonderful job,
Fred H. Garlow
Cody, Wyoming

I've been near to “kicking the bucket” ever since
NATIONAL GEOGRAPHIC came out. Friends near
and far haven't left me alone day or night, with a
few rattlebrain women hounding me with phone
calls—long distance—telling me their troubles
Letters from all over begian pouring in, telling me
thev saw my picture. They requested everything

MNational Geographic, November [98]



Use the attached, postage-paid

form o present gift memberships to
family and friends. Or write lo:
National Geographic Society

P.O. Box 1895

Washington, . C. 20013
*Iostage rates vary oulside United States
as listed on the attached order form.



from a lock of my hair to six-shooters. [told them
Icouldn’t spare my hair.

Brnsbane, Australin, asked fora pairof leather
cuffs “like the cowboys all wore." I never knew a
real cowhoy who waore cuifs, only some town
chow-off. Wellington, New Zealand, just n nice
letter asking for my autograph, and the same
from o lady in Hobart, ‘Themania,

It wore me out, and I wae 56 ron down the flu
pot me. I'm not a= “enduring as the Weat™ by a
long shot

Harry E, Webh
Tujunga, California

MOLORAI—-FORGOTTEN HAWAIIL

The best and most honest account of the state of
Hawaii I have had the pleasure of reading in
vears, It stressed what I, ks a transplanted but
born-and-bred Honolulan, always believed to be
the primary beauty of the sland—her people,
andd thelr unity wath the little land they possess,
Wendell C. M. Lee

Mill Vallev, California

FREE PRESS

Having lived for 18 vearsin & developing nation,
I perhaps overly sympathize with the Third
World when, in vour words, it “may justifiably
feel that some articles distort its problems, may
be insensitive or even inaccurate.”

You commett on a “less-than-perfect™ free
press, Itis certainly that, and some of that imper-
fection seems W stem from asad luck of responsi-
bility, If there were only a near-equal effon
puhlicly to improve upon the free press asthere is
the strong drive to maintain its freedom at any
cost, then perhaps those of us who have seen the
picture from both sides would feel more at ease
about the future.

Dhck C. Tymeson
Fort Landerdale, Florida

COSTARICA

I findd & classic U, S, citizen-style evaluation of
the situation prevailing in Costa Rica and the rest
of the countries: simplistic, romantic, frivoloos.
1 don't consider that “unequal distribution of
wealth 18 the only reason at the root of the un-
rest,” There is a foréign movement also, promot-
ing these upheavals. The objective 1s clear—not
wealth for the people, but making these republics

spin into the socialist orbit
Julio Andrade

Mazatenango, Guatemaln

I was a Peace Corps volunteer in Costa Rica

What T enjoved most about yvour workl was the

tryth, the honesty, and the way you captured
what the country and its people are all about.

Mary Ellen Garrity

Milton, Maszachusetts

TROUBLED TIMES FOR
CENTRALAMERICA

Isn't wealth unequally distributed all over the
world, including the U_ 8. and Russin?

It is through threats and deaths that the Indi-
ans are being coerced into participation in ¢lvil
strife, a thing they had not done before, and you
do not mention the death sguads of the left, who,
incidentally, began the kidnappings and mur-
ders, including the one of 1. 5. Ambassador
John Gordon Mein, long before the government
was forced mto taking defensive action.

(Mga de Sanchez
Guatemala City, Guatemala

You have fallen for the propaganda of the liberal
lobby that has been orchestrited to attack Guatie-
maln at all costs. You are wrong: Indians are not
being drawn into civil strife. Unequal distribu-
tion of wealth isnot at the root of any unrest. Two
percent of the people do not control two-thirds of
the farmland, The undeclared war betwesn
guerrillas and security forces here in Guatem:ala
is the cause of death of many persons, moderaies
and extroemists.
(The writer, a former official,
psked lor anonvmity out of
concern for his personal safety. )

Almozt 20 vears ago, the official agricultural cen-
sus of Guatemala veporied that bwo-thivds of the
farmiand was owned by 2 percent of the farmers,
In 1078 the World Bank cited 1970 data that 10
percent of lindomenery held 81 4 percent of the
land, Scholar Richard Millott veported in 1951
thal @ fowrth of the raral popnlation owns mo land
at all, and almost all-—90 percent—itve on plots
too small to provide a weinimal standorvd of living:
He alyo noles that the Indian population has been
providing members to the leftist guerrilla forees,
especially since the killing of o number of Indian
women in the village of Nebaj in March 1980,
Amnesty Internatronal maintaing that more
than 23,000 people kave been killed since 1963,

Letlery should be addressed to Members Forum,
National Geographic Magasine, Box I7448,
Washington, D, C. 20013, and should include
sender's address and telephone mumber, Not all
letters can be ssed, Those that are will aften be
edited and excerpled,

Narional Geographic, November 1981



1 cup HELLMANNS® 1/2 tsp salt
Fexal Mayornaess 14 1=p geound cloves
Eumdwmmﬂﬂmﬁr

it’s called Amazm’ | | it wenabes ko g rmdenk mmmm'rﬂ.ﬂm :

shir in appiles, mmins and nuts. Spoon baller inio pans. Bake in 350°F

: - 1.3 : Oy 40 ian O ol Bester insertad i Cended
Introducing Amazin' Raisin Cake. It gets its cormes oul clean Cool m pans
mw b W0 rmin. Rarmove: oool. Fll an Teost
; ; * : waith 2 cupps wihnpned Cha
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« von: Bl Foods CPC inlernabional ING. angeeos oo & J maa
¢ want Sun-Maed Growers of CABGMIE

When you start with Hellmann's and Sun-Maid,
any way you slice it—it's a great piece of cake.
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1982 Regal Sedan
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We're Bob Payne,
turning solid coal
iInto a new source
of liquid fuel for
America.

'RE EXXON

AINEnca has mom
ENargyy in coa than tha
WMiddle £ast has imoil. For
many uses however the
coal must De lumead o a8
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nis 30 years ol experience
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ONE OF OUR BIGGEST IDEAS.

At Sony, our biggest ideas include every THAT REMARKABLE TRINITRON TOUCH
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some other Tnmubron exc J:~I-.'-"-" ou should
¥niow about
Er-::‘,-' |Ii1.-'-.'-n|:r-:i rr'-fnm’ru:--'* called Velocty
ful at bro 4-.,hr 'Tr1:1_'l

E we -'u—:- ,ur,__I_L.;._u—-:l .~-1I|[ :l..-.1.1.n.__'_;
the Lu 251 in wide-screen viewing, This vear,
L= IT'_"I.IJ': 1T even t.'l'!nl T “-[1:"] 'I_:_:_'['r]'-[‘;"" 2l

TONIC IMproverments L"l— E 'rTIr!HI ¢ Picture,

_a.ru. h allows [or greatet contrast range In
both bright and dark areas ];.1_; continually
adusting the picture contrast level And
Dynarmc Caolor, for lifeliks flesh tones and
pure, clean whites
TOULL LOVE TRINITRON'S STYLE

Natur :]l" our enginears wouldn't put all

these big 1deas mio anything less than the
most n_:m:.'_'.n_-__,w*' styied cabmets E|==“a1r-'-
whether your Trimtron is on -'-r 'r' we think
it shoulg Lu— :m:, Deauttful to se

THE TRIHITRUN

SONY

THE ONE AND ONLY




Enlmhwstlmmm uﬁ“hmmmtammrrnn

you want colors that are sharp, So If you want to instantly catch
rich. vivid-in an instant-you want an in- the glorious color of fall before it leaves,
stant picture.colored by Kodak. go see your photo dealer about a Kodak
Kotlak Colorburst instant cameras  Colorburst Instant camera. After all, why

¢ome in a range of models, with or with- settle for just an instant picture when
_out abuiit-in electronic flash and a bulit- you can have a bright. beautiful instant

hmmnm of course, they all  picture colored by Kodak

l(odakbrmmeimmnmm
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NOW: THE COLLECTOR’S BOX
FOR YOUR GEOGRAPHICS

lrademark of the Nahonol Gee grophic Socwely
are used with permussion

Exclusively for
your collection

A beautifully elegant col-
lector's box for six issves.
Top-quality binding. Back
panel with the original
decorative lettering of the
National Geographic on

a yellow ground. The box
can be arranged with
either the boack or the indi-
vidual copies showing.
Your advantage: the issuve
you need is immediately
at hand - the magazines
are protected and aftrac-
tively displayed.

BINDERS FOR

PERIODICALS INC.

P.O.BOX Y208 ALL PRICES IRCLUDE
CHURCH STREET STATION HANDLING AND

HEW YORK, N.Y. 1024% SHIPPING CHARGES
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e Ay s ofonr true colors.

NELU Jerseys true colors become vividly clear o those who really know
us. In the brillance of an Autumn day. The panorama of seashore,
mountains, forests and lakes. The vibrant climate for investment. And a
lifestyle that comes with hundreds of attractive communities. To learmn more
about Americas moslt eye-opening swprise, write Governor Brendan Byme,
CHY 110, Department NA, Trenton, N.J 08625




Helping to speed Americas
offshore search for energy.

- —a R
— . [ -

Thats a Bethlehem commitment.
And were succeeding.

Expioration tor oil and gas beneath offshore. More than 80 rigs built at
LU.5. coastal waters is intensifving. this yard have proved themselves on
And so is demand for the offshore drilling sites around the world.
mobile drilling rigs used to find them. Now Lhe expertise we've gained

Io help satisfy that demand, we at Braumont over the past 35 years
recently started to build these rigs is being shared with our righuilders
in our shipyard at Sparrows Point, at Sparrows Foinl.

Maryland —in addition to expanding The SABINE I, shown here, is
rig prnduui[_r:_m at our shipyard in the first drill rig to be completed
Beaumont, Texas. at Sparrows Point. But...with orders

Al Beaumont, Bethlehem pioneered for Ave more rigs on the books. . .t

in the design and construction of womn'L be the last.

facitities used to find oil and gas

Bethlehem (=

Bethlehem Steel Corp., Bethlehem, PA 18016




COULD

THE INDIVIDUAL
HOLD THE KEY

TO AN ENTIRE
COMPANY’S
PRODUCTIVITY?




Many factors contribute lo productivity: producible designs,
superior tools, clever processes, minimal regulations.

But, heading the list is people. Most of us are aware of the im-
pressive proguctivity iImprovements Japanese cormpanies have realized
gi th their people by using tearns of cooperating workers called Quality

jreies.

Wisely, hundreds of American companies now are duplicating
these giforts in their factores.

At Motoroia, over a decade ago, we initiated a plan of our own.
loday wecall it the Farticipative Management Program (PMP), and it
reaches beyond the factory floor We believe it has helped us achieve the
same and often better, quality and productivity results for which Japa-
nese companies gel credil,

PMP s aneffective way toget the individual worker miore in-
volved, responsible, informed, and therefare. more productive.

Any individual worker can suggest things aboutany job he or
sheaoes that a supervisor may not know as well. As management lis-
tens ana acts, quality and oulput rise.

In PMF teamsof emiployees meel frequently, sormelimes daily
among themselves and with support groups to tackle the basics. Every-
oneisencouraged todefine problems and suggest solutions. The
managermentlistens, contributes, acls. Each team operates to high,
published stangards which it participates i setting. The teams measure
their improving performanceto these standards daily, weekly, monthly
And everyone benefits.

Employees who want tocan communicate additionally by sub-
mitting written recommendations. These are posted on prominent bul-
letin boards and must beanswered in 72 hours, Not just with words,
but with changes in lools, procedures or pohicies when hurnanty
possible

The results have been dramatic, Quality, outout and customer
service are way up. Costs are down, Our jobs are more satisfying.

Une-third of our 45,000 (.S, employees are operating under
PMP today: Building on our years of experience, the balance of our ULS.
aperations will be fully managed through emplovee participation
in 1483

If weare succeeding well now, and weare, irmagine how much
better we will be soon. | |

fhere is much moare to PMP that we Jl be talking about inads 1o
come. You see, we belreve what we've learned about productivity and
the American worker can help other cormpanies as well,

@ MOTOROLA A World Leader In Electronics
Quality and productivity through employee participation in management,

C1E Wopiesls =g MWHW'#:-“wWhﬁmm
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| Life !nsurance. s

:52 Should you
‘ rent' it

Deciding what type of life insurance you need can be compared
to deciding whether to rent an apartment or own a home. This

comparison can help
basic

you understand the different benefits the two
of insurance can provide and how Metropolitan’s new

mmmipolicynmyhaﬂmanmfmm.

Term insurance Is Like Renting

Both an apartment lease and a term policy
last for a set period. Henting an apariment 15
often the only alfordabile chowce for some. 50
oo, lerm insurance can mitally provide much
more coverage per premium dollar than
whole ifa. Like mos! rents, howeaver, 1he
premiums on termmn incréassa with éach
renawal. Also, as an apantment renter doesn |
build up equity, a term policy doesn't build up
cash value.

Whole Life Insurance Is Like Owning

Both a homa you own and a whola hig policy
can prolect you for your entire tife if you want,
And just as a home-ownar makes equal
paymeants with a conventional mongage, the
owner of a whole life policy pays the same
pramium each year. Further, the cash valua
butids up in a whole lite policy In much the
same way as aquity in the home does from
making mongage paymenis

Which Type of Life Insurance Is For You?

The answer depends on your needs and

preferences. If your neads ama high, but you
budgel Is imiled, term nsurance may be the
answer. Or, you may prefer the permananca,
fimed premiums and cash value of whole lile,
but feal you really canl afford this type of

protection.

Now thera's an answer to this Il
dilemma—Meatropolitan's |
new Whole Life/{./
Polley. Ii's ks putting an
addition on your house at no
exira cos! ———

i Y31 Matmopodian Lite insyrance Ca. New Yors, Ky

1
I'.._"l

4

.-#-'II | H!
—— 77| L)

Metropolitan's new Whole Life Flud
Policy can give you the whole life
benefits you need —at a surprisingly
low premium.

Dapending on your age, Meatropoiitan's new
whole Life Plus Policy lets you buy up to
one-third more whole liIle coverage han
we offered bafore for the same premium
paymant. It's ke building a sizeable acdition
on the cozy traditional whole lile house —wilh
no exira paymant! Metraopolitan 5 offenng the
Whoie Lite Flus Folicy ior coverage amounis
ol $£25.000 or more and you ll probatiy ba
surprisad at how much coverage you Can
ricw affar

is Whole Life Tlid The Answer?

Your locel Metropolitan representative 18 8
tramed prafessional, prepnrﬁn to Nelp you
answer his queston and medat ail of your
[EUrance Nneans I| . heaith, aulo, Home
anagd reliremean|

Metropolitan [}

Metropolitan really stands by you.
LIFEHEALT L ALUTUVHOASE R TiRE S ENT
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After the aerodynamics are right,
go to the wind tunnel again.

The original goal had been achieved. it took less aerodynamic
energy per pound to move our new car than any other in its size
category But GM engineers sought even better results
By going into the wind tunnel for yet another test, we found that
we could reduce the drag coefficient even more by moving the car’s
nameplate back less than an inch. it was a small detail, but we made the
change. And it was worth it. No American company had ever built a
more aerodynamically efficient family car
General Motors is one of the few automobile manufacturers in
the world, and the only one in the United States, wath its own full-scale
aerodynamic wind tunnel That means we can run aerodynamic tests
round-the-clock, whenever necessary After the test, we can make
improvements right at the site, and test the cars again
That's our idea of how to use technology to build cars. Attention
10 details where you dont see them, as well as where you do. Appear-
ance and comfort may sometimes sell a car, but today's customers
demand real value.
Qur goal, as the company that sells more cars than any other
manufacturer in the world, s to maintain our lead by using new technol-
ogy to build cars that run better and last longer, with lower maintenance

costs, than those built by any competitor

General Motors

The future of transportation is here




Nothing else feels like real gold.
Nothing else makes any moment so precious.

Give her the gleaming, elegant, enduring gift she will treasure all of her life.
KARAT GOLD JEWELRY

For mors edorrmation aboul Karmt (old ' 1he spiegilic pivilry I'I!l'l'ﬁ
wribe ko Sewairy inloomsiiion, Immumumﬂm[uﬂtﬁ Amm:uﬂw"lhli o0e.




(Germany, now only 315

itsthenew lowrate. 53 15 for I, L v i, HATE
a 3-minute call to Germany. 'u'--'.’l  p—
Just dial the call vourself Austria 54,05 —
during the lower rate periods. Belgiur 1.051%
anv nightSp.m. to5a.m E“?'m'"‘ i
No International Dialing in izt 3 *
vour area? You still get the S|
same low rate as long as it's a 8
simple Station call. siar i
(Person-to-person, crédit card | 4,05 B
andcollect calls, for example, HyeTRoang | S:001 3158
costmore becausethev require s ) e
special operator assistance.,) g ; g
Just tell the local Operator the Portug 408 315
country, City, and telephone § an Ma ; =
number you want " na 2 315
Here's how easy it is to dial e 3
Munich o brerigng
- Limitad
Kins 2
011 + 49 + 89 + LOCAL NUMBER itican i | a8
(If you are calling from a - ,
Touch-Tone® telephone, press L B) Nights Spm-Sam & Sunda,
the *#" button after dialing the C) Nignts:Som-Sam o
entire number. This will speed Thecharge fores
your call along, ) D
$3.15! What anice surprise! S ypenlfmpigopmyn
Chr...asthey say in Germany, tise Linitest Sta

".-‘l.w.'hE]u lae'nt'--.'f”-.-..;.--m ATAT!
Wt to koo e ? Il ||. riad

i (HERE Rt

”1 800- STJ—-‘HHH]

In Flonda. & Lo 1 T s e o S R T

@ Bell System
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AT 6 A.M.IT'S SMARTER
THAN YOU ARE.

TIME. For starters, The Gredl Awakening RADICY FM. You can also program up t

from General Electnc ts smart enough to | of veuur tavornte stations (nto the Computer
vou set the time directiy Radios memory, And recall
m theres no flipping arcund m any one of them with the
the clock fouch of a linger
WAKE-UP 1. You can program it to changs RADIO AM. You can scan all the AM or
stations for ORL So it will rock vou to s g o il stations by pressing & oukton or, Lo tune

I.'-.|' y Sirauss. -.'..1.'h'i'| fi0 ir oe sdation, jus!t punch
vollr news station. and in thet friguency of your
wake your af o115 lesice on thi I»r'-.'" rd
WAKE-UP 2. Then il comes back. on lowake ERROR. The Great Awakening Computet
up your better half to a Berthowen symphaony [Racho s 'i'*-rr"f‘lrl'lL""-lI WO when
i il

at 7:53. And on the Creal L TNALEE Af i, B
[ i

'11.- skering i1 s all done proble n to coTTect

with push-butlon vase 3 button

SNOCOZ-ALARM bora i::!Ir_- Exbrd SIREpP, :"n.lf-"u.ﬂ‘"-‘t COFE When you forget (o sel th

press the Snooz-Alarm, [t lets you sleep an alar e Lreal "'"-"r NIy remember

extra 11||1u|r of an extra d WE BRING
“ Rour. You tell the memory m '-.'rl..HJE]'THL"'-L;?';
how long TO LIFE

i et t Grmossl B0 : GENERAL & ELECTRIC




The promise of

oil lies just beyond
our shore.

Some say the

risk puts |t beyond
our reach.

[ here may be more than 20 billion
barrels of oil still to be discovered be-
neath our offshore waters. And, along
with it, possibly 100 trillion cubic feet

7 of natural gas.

...... Ogy gives America
these vast reserves,
But every concerned
——— = American must demand
thoughtful answers to questions about
enviranmental safety.
The facts are these: Few of the
21.000 current offshore wells have
caused environmental problems. And

technology is further reducing the risk.

Today, technol- ¢

the potential of tapping

This includes pumping technigues and
blowout preventers that automatically
shut down wells at the first sign of an
emergency, sealing the well against
fluid leakage.

What's more, commercial and
sport fishing actually improves around
oil platforms. They provide under-
water areas where many varieties of
marine life can flourish.

Offshore oil and gas now provide
about 10 percent of our daily energy
needs. With only 2 percent of the
country’s one billion acres of potential
offshore oil now leased, there is clear-
'y much oil to be explored fer under
thea—:a = <

e Through our
ARE‘L Qil and Gas CUFT‘I-,}::IW,-'

were working to develop the safest,
maost dependable way of getting the
most out of the oil America has to offer,

Atlantic Richfield and thousands
of Americans who have invested '.’uith
us believe that exploring undersesz
important in requcing our IjD[]EHdEF-CE
on foreign oil.

And that's something we can't
afford to ignore.

There are no easy answers.

LY



hay hello o gentle trade
winds and warm, frniendly
smiles. Howmt, Where lush
ralandds, blse OCean ind remark-
ahle people come together to
creaie paradise. An American
Ajrlunes F47 15 ready fointno-
duce vou to Hawani any day
violl Choose. And our special

vacution packapes let vou

discover the islends any way
vol choose. 1t's all part of the
special service you've come
10 expect from Amerncan. 50
call vour Travel Agent or us
and say hello o Hawai.
Cnce vou do. vou' |l never
aav pondbyve. Just Aloha
We're American Airlines.
Daing what we do bes.



SLIDE SHOW.

This Christrmas get an nfirely
nen vieny In slide proachion, Our ex-
cheive Side-S5con™ bull-in scresn
puls viewing sides right of your fine
gertips. Just emove tha stondord
lars, pull out the Side-Scan screen,
and you're ready 10 previeny. reviesw,
or St plain view your slices . | ary-
whate . without putting up o pro-
|ection screen!

Ofher rew featunss include o
conveniently located, Buminated
control pane, Much longeriomp iifie
(70 hours). And. on somea modals. o
variable-speed auto-timer

Thase new Cornousel projectons
make a ferfic gift for anyone who

cEonirmar Kookol Comrgsorny. T

has a 36 mm comena. Becowuse thay
gnve you o mona unfformn comerlo-
canter umingtion. A manual select
controd, which lals you emove the
Iray when the powar is off, And o
rapid, relioble, automatic focls sy
ferm on the fop four models.

Add all this o regular featunos
like depeandable gravity feed. an
Ektanar C projection lens. and a
darkescraan shulter kalch, Plus occes
sones such os a dissoive control and
asound-sida smchronizern Thenyou'll
kricrw why the new Kodok Comiussl
projecion makas such o great gift.
KODAK CAROUSEL® PROJECTORS.

THE NEW BREED.




GO TO THE POST OFFICE
AND DRIVE OFF WITH A CELEBRITY.

Bobby Jones, one of the mast famous memoratives. Every few weeks another new
golfers of all ime, is waiting for you on the issue honors this country’s heroes. History
newest U 5. Commemoralive stamp. And natural beauty.

Over 50 years ago, Jones won the Theres no better time than nght now
Grand Slam. No one since has equalieg to get started on this intmguing hobby
that feat. And now you can bnng that So come to the Post Office and discover
accompiishment horme, . stamp collecting. When you
with this handsome stamp. il ¢ drive off with the Bobby Jones

But thatsjustonesmall 5 'BO / Jones G stamp, you'll feel like a pro.

= _'F L e lare i . d i -‘.-_-"
part of the Amernca you can _—% % © LS. Postal Service . z |r
e

explore through U.5. Com- : : a . CLISPS 1RE
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lookas contemporary

g
I"I'l-

You can't really put your
best foot forward if your hand
is behind the times. Which is
why we've created our stylish
new line of TRZ ballpoints and
pencils.

TRZ™ pens have fashionably
sleek lines and come in the
year's most chic colors and
materials. Yet they go for the
most unfashionably low prices
($5-%15).

This not only makes them a
perfect gift. It proves that you
don't have 10 be well-heeled 1o
keep your hand well-dressed.

®
SHEAFFER.

asthe rest of you. |

.ﬁ'l

-I'I.Ilill:ﬁl-:.I II-Ir-1 "L ‘|'IL'|' .I




Satisfaction Guaranteed

/ b
| |

.

i

Whatever you buy at Sears, you have the __r-i-ghl o use it for @ reasonable
time before you determine it is satisfactory and decide to keep it If you
decide it s/ not_satisfactory, return it 1o us at_our expense. We will do
whatever is necessary to comrect the cause of your dissatisfaction
— g Sy Rl S, = s PRt 2 =P
If we can't satisfactorily provide a remedy, or if you request a refund.
we will refund your full purchase price including any appropriate delivery
charges, finance charges and applicable taxes

¥, after you have decided 1o keep your purchase, it doesn t give you the
service .or performance you’ reasonably expect’'of it and there isnt &
specific written warranty on the itemn that will satisfactorily correct the




You can count on Sears

for satisfaction

a pmmﬁf "-far-. I‘.hH lived by for half a century, {}ter
things you can still count on at Sears: fair prices, good
workmanship, wide selection, competent service.

Sl:!'.lr:i pclicves that yvou
should be completely satisfied —
with performance, workmanship,
e, styling, even color

suppose you buy a blue sweat-
cr through the catalog and the
blue looks different, however
slightly., from the blue on the
printed page. Says Scars catalog:
"In such a case, as with everything
we sell, we guarantee vour satis-
faction or your money back”
Among the steps Sears takes:

1. Sears people spend thousands
af bours a year al factories that
ricke Sears products

They study the needs and
desires of Sears customers—and
wiork personally with manufac-
turers 1o make certain thar Sears
products perform as expected.
L. TheNears Laboralory lests over
H,000 products a year, Sears

muintains one of the world's larg-
cst private laboratories for test-
Ing consumer goods. [t tests for
strength, durability, handling, and
performance.

3. Sears employs engineers to
help manufacturers improve
their efficiency:

This is one of many steps

Scars takes 1o help hold down

costs. Uthers include an almaost
fanatically efficient distribution
system. Dozens of small effi-
clencics explain why Sears regular
prices are so reasonable, and Sears
sale prices such bargains

0 it's first to Sears for mil-
lions of shoppers. They have found
agaun and again that they are likely
to spot exactly what they're look-
ing for at Sears, 1o pay a fair price
for it—and to be completely satis-
fied with it once they get it home

Sears

I s Fosemars o (Co e

Maalisfaction Gruaranieed or Your Money Back
buxs been firm Sears policy for over Balf a century
Fibw wwrrads o thas prlvegaie sland Belind ivery
freerciupsas By erery Sedrs Clushimer




When curiosity flourishes,
worlds can be changed.

Why? How? What if? Young people question. laking
oy In the search for s slutions. Their worlds abound
with endless possibilities. So, too, it isy.4With scientists.
Whose laboratories are as limitless as _. gthe universe
Whose ideas shape worlds. o interest™"  young minds
in the wonders of science, I’ hﬂhpa Petroleum has made
vossible a film series called ™ | he Search h:nr Smluumm
Stimulating films aired on 'BS and seen« * by over
e . /0 million students
ol » 2 per month. T hey
: | ~ capture the
M\ excitement ﬂt
\ cliscovery:=
P\nd the =+
d]z;{:mwrer.
§ [o teach. lo
Jenco urage.
¥ But most of
- all. to interest.
W Dccause d 'ldlilczr:'
PCuriosity in the right
hands can help turn

Pt

darkness into light. &

-, -







It wasn t always this way
it used to be hard to decide among all the 35mm SLR's

iGN [ocus. and shoot It even has
r- nic features that keep _1'-"4 from
IEI"I"II"'

'ir |,;.-r- VoL "'l' b a l-'i-._..:'ntl fl‘.u Nes |.-.":-,r - I-':I .:-;:..-.
you can catch a haseball 45 It comies off the :ﬂzr ;‘=: halta
norse I:-_=[,'I-u_ a hurdle

But to fully grasp the XG-M's advanced design
vou have to hold it
The body feels ru -'-‘4:"!2'3: Vel ';.]M With a built-in
A ONE lextured grip that's sc |.| ed to '-..rlij'_=_'r.|:-. N YOur
L hand .f'. i oversized controls that make it easy to
All in all, the XG-M Is:a

Then we Created the I|n~w Minoita XG-M. A camera so extraor-
di inary it stand ]= alonie in Its class Wit } an unnvale 1|_.__'-1'|'|', IRATION
of creative [eatures
First, it's automatic So it's easy
WE KNow SOBE hE”F' Clear pictures: Yol I just
r1|u=| I|=. mistakes
MAS Yyour advance, you'|| ':[_lpri:_'la' e advanced
features like metered manual and exposure override for
Ul creative coniro: :
, '::=I rther separate "-r-.FI» s r-«rr.
T ampetition, we built in the option
olessional motor -:'J.'ln— .:._-r-.L_thri.:
”'ITI.-J' y found only on more expensive
acius 1-' ‘hanging conditions
45 your creative potential develops, you'l
!":.—'.u- access (o avet h interchangeable
computer-desiened Minclta lenses, As well as
_!,_ LT -'|rI .”._.-_._.r.- f '-. |'_I1 aAcCessories
[':.'Tlnl?kml e dCNIevVaIment
But then we !‘|'J'..'-' over 50
Years of rem arkable achie
Ments to {raw on
il > new Mi |-.!i1:.l XG-M

DUl we re not comp diTHIE

WAIT TIL YOU SEE
HOW GOOD YOU CAN BE.

MINCOLTA




Photograptsed by J B Fartero  Sebersan (o romne:
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Wildlife as Canon seesit:
A photographic heritage for all generations.

When

way to bring it back.

a work of creation 15 gone, there 18 no
The Siherian crane, the largest of European
cranes, wnose lyrical form, dazzling white plum
age and stately flight prompted the 19th Centuny
orotholognst, Allan Hume, to call it “the hly of the
birds,” is very much in danger of vamshing for
ever, with only about 150 surviving m the wild

And while photography can record this elegant
hird for posierity, it can also actually help zave it
ant the rest of wildhite.

Fhotography 18 an essenlial scentific research
tood revealing the wavs of birds and animals in the
wild and helping conservatiomsts find the means
iy Sy i";._.{ Lhem,

And by showing us wildhfe just the way it 15,
photography opens our eves Lo the great beauty
of nature, Imamne what a beautiful photegraph

f a Stheran crane cnuld do o a child =it could

transport him on adventures of fantasy, draw:
ing him clpser to wildlife and helpmg hm ol
inderstand it

And understanding 1s perhaps the single miost
important factor in saving the Sibetian crame and

all of wildhfe

Mow FD S00¢mn (/450

Canon

Images for all time




You know how an airplane simplifies
business travel. Find out how
Beech simplifies owning an airplane.

A company airplane ssmpld
ties business travel, many ways
By freeing you from atrline

schedules that don't mawch vour

‘lll‘h[,'-h].i{"'i
By providing direct flights
to everywhere the airlines go,

plus literally thousands of plices

they don 't
By allowing your scarces

resource, qualified management,

to be there, when and where
thev're needed.

You may know dozens-of
other ways.

But vou may not g #
know how Beech sim- * *
T"i |]-5|'."" -|.|TT"|.',||T!|I:," LT TRET-
ship and operation.

It stares with the
comprehensive infor-
MEATIGN in your free
Mamagement (nade to
Busmness Avianion that helps you
decide whether a Beechoraft
can, indeed, be a profitable
investment

It extends throughour the
network of Beechemlr Aviation

[he Becchomaft Saper King Al gves first
elids dcrrammealiatoy for 8213 bserigen

& TR=IT W "-._!I IEH" | _.'|_.-_|_' ik

A

The Preisurizad Beechoralt Dhoke cermen wy an |
gt clasy comiomt and gaiet dif sier JB0 mph
ard] a ready resale markert.

If viou would like to find out |
more, simply ler us know;

Centers, where aviation protes-
sionals can help in every aspect
ot airplane purchase and
operation.

And once you have pur-
chased a Beechorafr, |
this same organization
can teach you to fly
or find you o gqualified
pilor. They can man-
A YOUT Maintenance, |
They've even pone so |
tar as to operate a cus- |
tomer’s airplane tor
him. Flying i, sched-
uling it, maintaining it, because
that's what the customer wanted. | call collect and ask for Dl

And finally, simple, reliable|t Catuood, 316-681-8219
operation and fuel-efficiency ety e et vicamreay fririring
R TETEE S -r'.'.-l!!.Jdt'Li W 11'!1. everTy
Beecheruft business airplane. In
its uncompromising quality, you
tind the reason why Beecheratt
LYYW TR TS I._":ll:l__"I_'."lt,:l.'ll.."l' ]TEl:'!i!'.l'l.E]lT'l
maintenance, low deprectation

Send for your free 19581 kit.
1IY+'I B Ly W
VOMT SOy
lettevhead, and
wie Il send you
-_'h.'r'-r[mru,- 4
|'|I:"I:L|: HE r11|.1.'|-'..:-' iy |T|:I:'|:.;.'|I decasion
om the prrofitable wse of @ Beech-
craft m your company, Wine
te: Beeoh Aimraft Corpemanion.
.r:':'p.’ "'1||I ! '.ﬁ.'.luu. H—,m_'l-.jp
67200 If you'd rathey cidl,

—|-—'I———-|-—"—————1—-r1———-----r1—---1
-.----.--.-.--.JJJ-I.-.--.JJI-I—-I-'_I-I.J-I.-IJ—H_J
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Fior hme irfremanon an eormemg | e o

upgraacding winer ding skl st the bocamim
i minat gy Hereh Apna Loenrer ol

..... G iy
[ERTERT T craigneg L 5

e libaremg |-BOOL2T ‘.'._I.t.,,_'.,l.
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Collect Geographics
in handsome files . ..

gt i (WA Lme BOoNs Oh your Nibary
(Ui 2L o | .-' ¥ } -'.-: S | CRAETIEY Husa rad
i | Pl Pigitith eyteDOsaRd o okl Cing Nie
g (i o T Eie [ By B FERy MaDE CIFtEs

g rRImEATE (gl hodl] sugEiiea Par Fratly askhing

faimn Suppiiod orey I ckriona OF @ Goedrn ¥ ol
rhoge (&) onrtor of e magezhhe Thes, o (3 }

; W magansd shd one mag i, One caris
1050 (B1E35 lomegnd, 4 mare canoee il
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You 've saved and worked
hard to buy your lirst house,
Now yourwant to be around
Lo eTrjoy Il

S0 1 you have high blood
pressure, don't take chances,
Take vour pllls, control
your weight, cul downon
salt. Do whatever vour
doctor prescribes.

You can contral vour high
blood pressure i vou stay
OT1 VOLT Ireatment every
day, no matter how you fecl.

High blood pressure.
Treat it and live.
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i Jenn-Air. The finest cooking system ever created.
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on the rocks?
Enjoy it with Smokehouse® almonds.
? Serve Blue Diamond®
b salted almonds. Sherry?
It's a natural with our whole natural nuts.
Whatever your beverage. it goes better
with one of our seven snack flavors.
The Almond People®
BO. Box 1768, Sacramento, CA 95805
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Make bread with an Apple.

Even if your company has a big computer
system, you could probably do your job
betterfastersmarter with an Apple Personal
Computer sitting on your desk.

Which is why Pete Zezima thought it would
be a fine idea to put Apples in almost every
department at Pepperidge Farm.




Marketing/sales managers use them for
forecasting and sales analysis.

Financial managers use
them to Spot trends and =
plan contingencies.

Production/plan-
ning managers use them
for cost analysis and scheduling —and even
to figure out how many apples (the other kind)
should go in those delicious turnovers.

Of course, Apples wouldnt replace the big
computers most companies need to operate.

But they do put computing power in the
hands of the individual. And this helps managers
do their jobs faster and more efficiently.

Apple invented the personal computer
and specializes in nothing but. There's more
software available for Apples than for any other
system you can buy. And Apple has the most
full service dealers in the industry.

Get in touch with one.

And learn how to make dough and save
bread at the same time.

g
The personal computer. ‘Clpplc
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