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we first decided to do a story on “topsoil. "

How wrong! Seldom has a story bheeén so
tough to edit into the GEOGRAPHIC blend of
words and pictures. Like virgin prairie
resisting the plow, this one defied efforts to
narrow it to the space available.

It seemed self-evident that topsoil is the
top laver of rich, fertile soil in which things
grow. Maybe. It also can be mismanaged
soll or leached out, virtually useless without
massive infusions of expensive chemicals.
Can we save whaut's left of our rich soils? Are
we too dependent on expensive technology
to cover for our mistakes? Mavbe.

Erosion seemed an obvious villain to at-
tack. Gullies nre very graphic, and scare sto-
ries about so1l losses are as seasonal as spnng
rains. Wasn't our best topsoil washing down
the rivers and into the oceans? Haven't
whole regions of the world been lost to farm-
ing because of thoughtless, man-caused ero-
sion? Mayhe.

Yet without weathering and erosion there
would be no fields to farm. The soil would
still be mountains of rock. There would be
no Grand Canvon—the world's most gor-
geous showcase of erosion. And, perhaps
more important, no miles-deep sediment in
Californias Imperial Vallev—one of the
richest agricultural regions on earth. A sim-
ple process? Hardly.

The U. S5 Department of Agriculture’'s
1983 wyearbook featured a chapter titled
“Specter of Another Dust Bowl Seems Laid
o Rest.” Yet thas past June 18 the depart-
ment announced that in the previous seven
moanths wind erosion had damaged 12.3 mil-
lion acres of the Great Plains—third highest
amount in the 49 vears since records have
been kept. Ina few areas sol loss was worse
than in the Dust Bowl of the thirties. Will we
experience another Dust Bowl? Maybe.

A skein of such inconsistencies confronted
writer Bovd Gibbone and photographer
Steve Wilson when they began their field-
work. They've winnowed out a lot of the
“maybes,” added a few new ones, defused
some of the scare stories, and focused on
some very real problems in bringing us an
important, fascinating, and sometimes
frightening look at America’s soils.

Are they nght? Probahly.
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Telling a tale of two cities in one, Criffin
Smith, Jr, and photographer David Alan
Harvey explore sleak, chic, "keep the dream
alive" North Dallas and the less glitterysouth-
ern part, where the dream is not yet a reality.

Running a Wild Glacier
River in lceland 306

Adventurers challenge the JOkulsd d Fiallum
by raft, kayak, and ultralight aircraft. By
Poul Vander-Molen and photographers Hob-
ert Grrédgoire and Jean-Lue Chédron.

Bevond the Dust Bowl 322

Time and i(mproved forfunes mellow the
memories of the hard road talken by the Okies
argd others during the CGrent Depression.
From the High Plains to California, William
Howarth and Chris Johns follow their trail

Do We Treat Our Soil
Like Dirt? 3ol

Beneath amber waves and fruited ploins [ies
the preciows earth, often taken for gronted—
or worse. Boyd Gibbons and Steven C. Wil-
som dig tnto this complex subject:

Patterns of Plenty 391

From a thousand feet up, photogrupher
Creorg Gerster recorids the unsuspected bean-
rv of design of America's bountiful farmlonds

Man and Muanatee 400
Why should such a gentle, appealing vepetor-
wan be endangered? Alice | Hall and Fred
Bavendam explore the plight of Florida's
seq cows, [, Jesse K. White describes a
caplive-breeding program that muny help.

COVER: Man meets manatee af g sanctuary
set aside in Florida’s Crystal River. Photo
graph by Fred Bavendam,
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Gilded with the sun of dreams and promises,
Dallas springs from griddle-flat prairie,
suddenly, sleekly. Reunion Tower punctuates

the skyline like an exclamation point
in a city blatantly up-front and upbeat.
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Other cities say that. Dallas means to grab
vou by the arm, pull vou aside, and prove it.
The north Texas metropolis 15 the most opti-
mistic big city in America, an anything-is-
possible kind of place, where to describe
someone as successful is to bestow the high-
est social and professional accolade.

Dallus is a Sousa march, not a barcarole
*The most telling thing about this city, " savs
mvestor Tom Barton, "i1s that there's no
‘hidden Dallas,” It's pretty much exactly
whatitappears to be.” Like the lighted globe
atop 262-ioot Reunmion Tower, Dhallas re-
volves around the dollar: getting it, spend-
ing it, using it to keep score. Says former
citv' councilman Lee Simpson, a voung
Princeton-educated lawver: "'The thing that
leads people to come here instead of living by
the sea orin the mountains is the same thing
that brought my grandiather here from Ten-
nessee uf the turn of the century: It seems to
be a place where if you work hard and you're
plucky, vou can make some money."”

OMETHING LIKE THAT was on

the mind of the man who founded

Dallas, John Neely Bryan. Bryan

arrived in 1841 accompanied by five

companions, his horse, hiz dog, and all

his worldly goods—a rifle, a skillet, and

some lead for shot. Some think he planned

to open ‘an Indian trading post near the

Trinity River. Not so, savs Dallas hstorian
A L. Greene,

“Let me tell yvou what Brvan really did,”
Greene said with a professorial air. “He
picked this spot for a town thinking it was
the head of navigation from the Gulf of Mex-
ico, He was technically right about that, of
couirse, although only two boats made it up
the shallow, unpredictable Trinity in the
next hundred years. But it's indicative of
this city that he came down here with the
idea of locating & steamboat port on a dry
river—and Dallas still made it as a town."

Bryan set his hunter's lean-to on a bluff at
asitethat is now called Dealey Plaza. “Actu-
ally,” said Greene, “if you want to get mysti-
¢al about it, his little thed was on almost the
exact spot where President Kennedy was
struck by an assassin’s bullets,”

Before long, Bryan's companions had
moved on and he had built himselfa sturdier
log cabin, hired & survevor for the tract he

278

was to receive from the Republic of Texas,
and set about selling village lots. Bashful-
ness was not his style, He lured prospective
buvers with free whiskev, But within Bry-
an, the frontiérsman and the entrepreneur
struggled for supremacy. Eventually the
fronticrsman won. *When he couldn't shoot
breakfast from his front door, " said Greene,
“he began to think, '‘What have ldones” " By
1855 the patron saint of Dallas land pramaot-
ers had quit the real estate business.

A small structure in & downtown park
commemorates him. The Brvan Cabin (ac-
tually it was probably built by another early
settler, one Gsideon Pemberton) is among the
city’s most arresting sights. Its single rough-
hewn room is no larger than a good-size
freight elevator in one of the nearby office
buildings. Like the skulls that medieval phi-
losophers kept on theirdesks to remind them
of martality, this tiny structure seéems Lo say:
Remember—from this we came.

[iallas exists by the energies of man and
the smile of fortune. Its people know their
city's catechism by heart: how the inland
prare town had no real geographic reason
to be; how their forebears stuck together and
secured the county seat, then finagled the
legislature into making Dallas the first rail-
road junction in north Texas; how banker
Bob Thornton snatched the Texas Centen-
nial Exposition from San Antonio in 1936,
even though Dallas hadn't even existed
when Texas independence was won from
Mexico, and delivered on his multimillion-
dollar guarantee with a few phone calls be-
fore nightiall; how the top business leaders
banded together to form the Citizens Coun-
cil, an instrument that permitted them to
guidethe growing city with benign paternal-
ism for the better part of the next 40 years.

Erik Jonsson, a founder of Texas Instru-
ments and one of the city's grand old men,
arrived in 1930 with a German immigrant
friend. " Why,"” asked the German, "did they
put such a big city so far out in the
country "' He should see it now, Downtown
Dallas = all thrusting towers by dav, a
splendid latticework of lights by night. To
me the best vantage point is a secluded spol

Free-lance writer Griffin Smith, Jr., reported on
“The Mexican Americans: A People on the
Move" and “Texas Wesi of the Pecos” [nthe June
1980 and February 1984 issues.

National Geographic, September 1984
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where the Hampton Road bridge crosses the
Trinity River levee—early on a Sunday
morning, sayv, when evervthing is quiet and
mist is rising on the broad grassy floodplain,
The landscape is soft and southern, just as it
must have been when Brvan found it and if
vou let vour eves follow the dirt road lazily
down from the levee, past the willows, sud-
denly, whoomph! downtown Dallas squirts
out of the very earth.

HE DRAMATIC VIEW is real

enough, but the setting misleads,

Drallas 1= not a southern citv—nor is

it 4 western one. Its hinterland was

never plantation country. Even in the 19th

centuryitdrew itssettlers, and consequently

its attitudes, from the Middle West almost

as much as from the South. More than any

other city in Texas, it has looked over its

shoulder to the East. By 1900 Dallas was

self-consciously separate from its surround-

Ings; now it aspires to be what its leaders call
a world city,

Parts of Dallas haven't heard about this
amhbition. At mght South Beckley Avenue
resembles the black quarter of any zmall east
Texas town. The Fort Worth Cut-off quick-
Iy leads 10 seedy hotels, men in undecshirts,
and fast-food stops. On Elam Road a hand-
painted sign offers "Yard Eggs—Okra-
Sheep for Sale.” In 1983 Dallas County still
had 16,000 acres of wheat, 10,000 acres of
sorghum, and 1,600 acres of cotton, as well
as 7,000 hogs, 20,000 cattle, and 30,000
horses—more horses than any other county
in Texas. (But, despite its legendary reputa-
thon, not & single drop of oil. )

In truth, Dallas is two cities, divided
north and south by the Trinity River to the
west of downtown and Interstate 30 to the
cast. (The city's other great phyvsical and
psvchological barriers are the Central Ex-
pressway and the Lyndon B, Johnson Free-
way.) Below the Trinity and 30 is southern
Diallas; median family income 516,049,
nearly half black; above it, North Dallas:
median income 526,028, four-fifthe white.

To be sure, there are ethnic Dallases, as
anvone knows who has heard the German
voices al the sausage counter of Kubyv's deli,
caten Sichuan crispy rabbit leg at the New
Big Wong, or stopped for the traffic light at
Fitzhugh and Ross, where the " Don't Walk"
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signals have been replaced by an outline of
an upralsed palm, asymbol understandable
to the Asian immigrants who have made this
neighborhood their own. Dallas is even
starting to brag about these pockets of for-
cipn culture—they are on the checklist of
things a world city ought to have.

North Dallas—generally  prosperous,
Protestant, and white—sets the tone and
temper of the city. North Dallas may be
what all middle-class America would beif it
could afford it. In the center lies Highland
Park—a gracelul community by any estima-
tinm, where nannies push baby strollers on
crisp November afternoons, mairds answer
the telephone “jBueno!” and cyclists pedal
the shady streets at dusk. Few cities have
made as much of what nature gave them. Is
there 4 more gratifving sight than Lakeside
Drrive, aflame with nzaleas in the spring?

North Dallas is “silicon prairie” too: the
bedroom communities of Richardson and
Flano in the heart of north Texas' burgzeon-
Ing electronics industrv. The exasperating
commute on the narrow and congested Cen-
tral Expressway is worth it, many think, be-
cause these suburbs have separate school
districts, and so are immune to the wrench-
ing integration controversies that have kept
the predominantly black Dallas Indepen-
dent School District in turmaodl since 1971.

And North Dallas is the mother city prop-
er, rolling north past the LB Freewny aver
the county line, a promoter’s dreamscape of
apartments, condominiums, and luxurious
homes for the city's upwardly mobile new
money. Dallas is the top market in the Unit-
ed States for single-family homes, and most
of the construction is in the north. More peo-
ple now live north of the LB] Freeway than
in the city of Fort Worth, a fact that startles
even Dallasites, Arriving families have be-
gun to arrange their lives within this néw ur-
ban satellite, venturing less and less often
into the older parts of the city,

New developments stress what advertis-
ers call water amenities—artificinl lakes,
ponds, and creeks curling among the condo-
miniums, Though firewood costs a dollar
stick at the 7-Eleven store, on cool fall eve-
nings the pungent smell of many fireplaces
perfumes the North Dallas air. Some new
homes have as many as four. “There is
something very traditional and romantic

Nafional Creographic, Sepiember 1984




whout g hireplace, even of at best vou use
one about 25 days a yvear," says real estate
agent Jean Craver with a contented air

HEREAL ESTATE BOOM would
stagger John Neely Bryan, not
only for its sizge but glso in ]1:1] L of
where it is occurring. Investors whao
acquired one 2,250-acre parcel of land in
west Plano for 27 million doliarsin 1978 sold
it five vears afterward for 180 million, mak
ing it one of the most profitable real estate
transaciions in Dallas story. The commis-
sion alone would have made real estate
agent David Davidson, the broker, an in-
stant milhionaire |J|.|i.'| he not already been
one, In 1983 the village of Buckingham—a
tiny three-street ene Jm e f old frame houses
between Dallas and Richardson—handed
itsell over almost in toto to develapers, at a
price of half a million doellars for each own-
er s two- to three-acre lof
Une day | drove out Preston Road looking
tor the place where North Dallas, for the
maoment, ended, Cambeld Road, inthe i
town ol Frisco, seemed to mark the frontier
But already the road was ined with a devel
oper's vellow flags, and across the way, be-
vond the rusty gate of the CB Ranch, the soft
opéen land awaited the Dallas juggernaul

New frontiers (n medical
resenrch are broached ot the
NASA-funded Space
Medicine Laborgtory of the
Liniversity of Texas
Soutfiwestern Medical S¢hopl
Here research fellow Dr. fim
Beattie, center, conducts an
gxpériment on a yvolunteer
that subjects fils Hody's
circulatory system o
COndirions r
weightlessness of space
of the lab's soientists, Ih

Lrd]IMEey

endicating Lhe
e

Lrrew
(& siated to e a
mentber of the Space Lab 4
shuttie crew in 1986

High-tech, aeronautical,

and defense industries aocoumnt
for 31 percent of the Dallas
Fort Wortn i'.'IL[r-l.l"ll.ILI[-LI.'l ared
nmnu;u-_ L.Jr.lu.ﬂ wiork farce II|I
ARCHET & S0, CH,

Daflas!

"Dallas 15 where vou can gel things,"
A. C That may be the best
seven-word descniption of the oty ever
coined. He meant the whole spectrum ol
commerce, including wholesaling, ship-
ping, and distribution. But it is the retail
frenzy of MNorth Dallasthat leaves most visi-
More than 20 million
square feet of retail space make this a glit
tering waorld apart—the most competifive
consumer market in the country. There is
Fishin-‘World, Baby World, Lighting
Warld, and Floor World; there is Business-
land, Magcland, and Sleep Country. Be-
EWEEnN .wtu;u- vou can gas up at Sello, whose
name is ils ~lu|_-,=m (“Sello; that's what we
do") i-*-n ry day 15 Christmas (except Sun
day, when Texas blue laws lower a veil of
silence). On Bloomingdale's opening dav
last October the store rang up more than
S600,000 in sales.

Shopping 15 not merely a pastime or an
entertainment in Dallas, 1t 15 news. When
J.'!]I'Il'll'l'l'il'”:":i'li']h" g, |'|5'II'.'[II."I'II -I“‘I.I LI ;!I-ii-l'[lll.:l'l dIl-
nounced the outbreak of what thev de
scribed as a shopping war among the four
North [lallas malls, In bulletins {rom the

Crreene told me

tors goggle-eyed

front, advertizers offered a free turkey with
vourmicrowave, a freecar with vour condo
The greal

malls are empires  in
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Dallas comes by all this nghtfully; the
mercanlile tradition 1= woven into the fabnc
of the city. When the ratlroad arrived
1872, 1t brought merchants like the Sanger
brothers, German Jews whose store was to
their day what Neiman-Marcus is to this
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ntricate as a family tree of Earopean royal-  in Dallas to go anywhere else to shop.”
tv: Herbert Marcus left the Sangers to found Cine atternoon I noticed a vast expanse of
Neiman-Marcus in 1907; Roger Horchow something called Self Secured Mini Storage
1 Neiman's in 1971 to start the Horchow  bheside the LB] Freewayv., Store-and-lock
Colecton, a luxury cal l|"'-:' Dperation companies are g business in Dallas, ru
There were many others in between. But  ning to eight vellow pages, with names liks
wne of the old family stores, not even the  U-Stor-It, The Attic, and One Mare Closet
labled Neman's, 15 owned in Dallas any ['heir purpose is to make room for the abun-
longer. Retail chains have gobbled up thein dance that hardworking, hard-shopping

[ scali Diallas has no other |-. Tl bl CETRELNE

dependents Fovicline ecOnomies

that smaller businesses cannot match Dallas does believe in conspiciiou

And from every corner of th COLUNLLY, sumption. Cadillacs attract scanl noti
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Mervin Smoot, the siles manager at Auto-
haus, *Thisis one of the best Mercedes mar-
kets in the country.™

“Money speaks in this town,” 1 was told
over wine and crackers by one Highland
Park couple. “People are very intent for you
to know they have money. Whether they
really do or not is another matier—but they
wanl to give that impression.” Like other
Diallasites who look askance at ostentation,
my hosts alluded to their travels. “There's
lots of money in Westchester,” said my host-
ess, referring to the posh suburb north of
Manhattan, “but no show. Dallas lovesto be
open and showy. Most of the mice things are
man-made, things money can buy. People
are ohsessed with work, but they al=o work
hard at spending what they earn. They love
to tell about what they have in their homaes.
The women dress fabulously. ™

Where else but Dallas could 1 have found
Dial-a-Quartet? “Create a positive, affluent
image with background music performed hy
a string quartet,” suggested the caption of a
leaflet showing four enfiddled musicians.
“Imagine having a string quartet in black
formal tuxedos at your function! We noi
only play classical music, but popular and
continental dinner music, too! Not too loud,
either!™ The quartet service cost $350 for
two hours

Dallas’s fascinution with wealth some-
times takes even more exotic turns. For $18
alecture, a company called Ultimate Match-
makers tells single people how to find a
wealthy spouse. “Don't rule outold money,”
advises the instructor. And think positively:
“Write ten reasons why vou want to be rich
and ten reasons why vou deserve to be
rich." Cityfest 83, a month-long festival
aimed at perking up the tempo of the central
business district, interspersed its bluegrass
concerts and sidewalk mime performances
with lunchtime lectures on " Introduction to
the Stock Market” and “Estate Planning
and Wills. ™

Removed from this feverish chase, old
wenlth keeps a serene perspective. Visiting
with a member of one of Dhallas's oldest fam-
ilies, a woman of taste and learning who
works quietly in many civic activities, 1 re-
marked on the flamboyant style of far North
Dallas. *Thev're not nich,” she observed

" L)

gently, “They just spend a lot of money
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NSUCHACITY the heroesaretheen-
trepreneurs—John Stemmons, the ge-

mial developer who calls himsell a
“cussed rascal” but is called by many

Mr. Dallas; Mary Kay Ash, who builtan em-
pire on cosmetics; Lamar Muse, who mas-
terminded o revolution in Texas aviation,
Ebby Halliday, the real estate broker who
catches the eve of newcomers with her be-
guiling slogan, “Ebby is your Friend”, Ben
Carpenter, who turned a family ranch near
Dallas-Fort Worth Airport into the much
praised planned community of Las Colinas.

Trammell Crow, entrepreneur par excel-
lence, emerged from his office like a whairl-
wind and swept me back inside with him.
Creator of the Dallas Market Center, ten
million square feet of wholesale showrooms
for buyversofclothing, furniture, computers,
and toys, he 1s, with 85 pariners, ownerof a
company that describes itself as the largest
real estate landlord in the world. Having
achieved such colossal success, | asked
Crow, why not retire and enjoy life? He was
astomshed by myv question. "I'mnever going
to quit!"™ he cried. “1I've got things to do, and
if T stop, or die, they won't get done!”

Among thaose Dallas achievers, H. Ross
Perot stands out. The city's number one
business celebrity is a former IBM emploves
from Texarkana who built a billion-dollar
enterprise called Electronic Data Systems
Corporation (EDS) on one simple iden
“Compames were buying computérs and
irving to hire their own staff,” Perot ex-
plained. " But what they really wanted wasa
fully operational system, not just a piece of
hardware.” EDS offered to do it all—de-
sign, install, and operate these large-scale
data-processing svstems, It was an idea
whose time had come.,

Within the bucolic grounds of EDS,
smooth as a golf course, it is possible to be-
lieve the world is aserene and orderly place.
But Perot, who once hired a former Green
Beret colonel to lead a daring rescue of EDS
employees unjustly imprisoned in Iran,
wnows better. "Every good and excellemt
thing," reads a large sign posted beside his
office door where visitors cannot miss it,
“stands moment by moment on the razor's
edge of danger and must be fought for."

Following his own precept, Perot has tak-
en time to head the Texas state committes

Nanonal Geographic, Sepiember 1954




His acid
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on reform of public education

programsover extracurricular activities has
won praise from parents but few friends
among foothall coaches.

“The most overrated thing in the warld,
says Perot, "is money—and that comes from
a fellow who's warked since he was 12. 've
lived pretty much all across the economic

spectrum, and I'm no more happy and no

les2 happy than when my wife and I firs
drove into Dallas with evervithing we ownec
n the back of our car. It breaks my heart to

SE¢ Viung 'lf'l.'i'lll." COTINE OUL Of business

school with money as their god. People whao
do that imevitably are unhappy. 1 hey wind
up with severe [amily problems. 1hey're

asing the wrong thing. Money is just the

L
w-product of bullding a company that de-
serves its stockhold

livers a better servici
ets, and deals fairly with its employvees

|0 the entreprenetr,
seam there's nothing left in the world to ac-
compiish, it's time to go invent something,
Morman Brinker was so successful in creat-
ing & chan of restaurants called Steak & Ale
that Pullsbury bought him out and gave him
a cushy spot i the corporate hmerarchy. At
23 he togsed itall out the window and started

when it begins to

on his own again, joining & new chain called
Chili's, G0 see Norm Hrmker, ' Koss Perol
insisted. “"Norm's got the spark "
Brinkeris a polo player—the Willowbend
Foloand Hunt Club s oneoaf his creations—
and when | met him he was stitl imping
slightly from having been thrown bv a
horse. This hadn™
“1 wview busingss
Brinker said. “You play by the rules, vou
pick the plavers, develop the team, and have
a go, There's a tingle and exciternent, seeing
whetheér a small company can be nimble
enough Lo ompeLe with the giants
.1'-5_'- biest
Hrinker continued, “"because theyre excit-
ing. Thev're instigators, Mnovators, IMmag
iators. They know how to motivate people
Thev're givers, too. Dallasisone o
giving places 1 know; there's a real com-
At et gnce in this city. Evern
Lime voul turn around, Lhére 15 someons say-
ing, 'Let's do it right and do it welll' You
work hard, vou trv to create things, and yvou
back. It's iappy thing—a

Hdowed him down a bit

like a game

Jusd

friends are entrepreneurs,”

"Lthe mos

I
[0 EXTE)

Ve cuch a
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magnificent way of life in a unique city.”
Brinker's enthusiasm was contagious; |
had to stop mysell from asking how I could
ret the (Chill's franchise for miy hometown
In Dallas parlance, charitable giving is di
and the “diseases." Thi
liseases seem Lo have the edge, perhaps be-
cause Lhey appeal more to Da
oriented frame of mind. At the Polo Club,
Cindy Brinker's Weekend to Wipe Out

videdinto the “arts’

]
gs L YVICLDry-

lender loving concern 15 lavished om
|

the Reverend Oscar Butier by Pauline
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housing project tn West Dallas. “I [

ned Lo

o where I'm needed, ™ says Mrs, (GGarey,
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neighbors. The tormushed side of Dallas
includes some 1,200 ynimhabirable
public-houstng units and a crime rate

CILIER I IRE

third among the 20 lareest

cotimtry tn 1983



Tickets to another

Cancer Pund Galg eost 33 . 000 8 counl NiTE
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Cryvstal Chanty Ball, asocial evenl so prest

prous that even Ross Perot attends, raised

tor child health care 1n Dalias County

"They search for diseases Lo raise money
[0r AN Shannion I'n.ll'n'-l 1 '-I':- | -I|-_-|'.. Pl
seron ol a promunent Dallas family and ow
er of severn] of the citv's lIivelig |I::_|I:' luhs

[f [ went toevery party that was 8125 a per-
||-I|" :l' i1 || fever fel
LK Fund-raising = execuled with preci

sion and polish, usually by the wives of the
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LILAS HAS WON international

gttention with a spectacular new
At MuseLn WLOS

rector. Harrvy Parker. has aquieth
cultivated iy of the city's private colle

lors in the hope that the museum will one
dav be favored with the harvest. Adoining
the museumis theemerging Diallas Arts Dis-
trict, o 28-plock downtown dévelopment
that will combnne private otfice towers with
VAIOUS appurienance: of culture and 11158
'-|I'l'|-'lr- | -l|.l' HIILFACT SLeet |I|-I' L A6 SEFeh
now all bul deserted after business hours.

still, the arts must justify thelr existence
na city dedicated to business. They are nol
vel sécure in the hierarchy of the good life: A
subscription for 12 at the opera would cost
$5.400 a vear, but 12 box-seat tickets at Tex
gs fadium would cost almost fas much-
and the rights toa box have brought as much
as & mithon, The Cowhovs are to Lallas
what the State Operaisto Vienna

111 L3 =] (51 I8 VY'OHTS |'.'.!! {5 TlsS AT |'|| H
new mokname: The Crly That Works. "1t
15 vable a big city as there 1510 America,”
s Peter Applebomi

i "|I|'..l' NeWCnDme! |.l!': |..'I|-' [Illl

SHVS LA JEXE .1-.'|: -'.'.'-'-:I-.

| hey pick up the parbage, and there arn
eight tennis

- i
HWAVS emnty LaFRLInIt aAre
i

urts across the stréel that are
Jruobed from
walls, Potholes are hilled according to com
putenized ometables, Dead ammals are
whisked away before they stain the streets
“itsthe

cy l've ever seen, Applebhome marvels.

grediest argument agamnst democra

He was talking about the distinctive stvle

In Grod they trust: Waorshipers of th

26, 000-member First Baptist Church

prfend one of three Sunddy service
right) ied by the Reverend W. A

Criswell The minister preaches o
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of Dallas politics: personal leadership by
businessmen and ratification of their deci-
sions it the polls—usually by big Narth Dal-
las majorities. “T'he genius of the *village," "
saidd John Stemmons, using his own mck
i [allas, bieen  its
government. You don't have to pay
body any money to get <omething done
The top echelons of Dallas society main-

tain & strong tradition of pub

name for “has o]

Arv-

H SErvice

Skating and shopping pair off at the
Cralleria Mall (facing page), where

Ermie Van Dyvom falkeed o aoporitime 2006

(above), The Gallerna s one

-||!.-|'|_|'I.'qu LTS 1T R S

of finaas
LIPSCals Ve
sguare-mie gred of North Dallas. The

1 8-hillion-dollar Dallas-Fort Worth
retail market has sparked a store war, os
chic out-of-towners such as Tiffuny's
Ciump's, and Bloomingdple’s vie with

hometowners [ike Weiman-AMoarcus |

cash in on Texans' free-spending ways

gaf

witness Erik Jonsson's move from chalrman
of Texas Instruments to mavor. When real
estate agent Ebby Halliday says, “The town
has been greal to us; its our obligation to pul
something back into it
recognizes that esprit. They call it Do It For
Dallas, and they don't laugh: The principle
behind the motto is an animating force at all
leviels of civie life

Though power seems to be passing from
hankers and corporate executivies to real es-
fale LYCOOons, the basic Dallas SYsLEMm pér-
sists. “The thing that has kept it together.”
savs AL U ‘15 Its unselfishness. ]
don't want to gV the T PrEssIGn all civie
leaders are angels, but if vou did something
crafty thal benefited yvou and not Dallas,
vou'd be thrown outl. If it benefits both vou
and the city, fine.'

The older generation of Dallss leadership
worries most about single-delepate coandil
districts, required by a recent feceral court
decree. “"After 50 vears
ment, " says Erik Jonsson with anguish in his
volce, “we've had a ward system forced
down our throats. That will be trouble ™

Diallas now has saome |44 'li.'..'-|-|'!'r'II’ ru-i',:':Lh-u_-f-

evervone in i 1.-|.”.-1':

(rreene,

of clean govern-

hood associations, As conflicts among them
intensify over issues like commuter roads,
many {ear the new system will eventually
balkanize Dallas into warring factions

HE MAN who must contend with

these pressures and still make
Dallas wark 1s city manager C
Al the new Dallas Clty
Hall, a soaring concrete balding designed
by LM, Pei, the atmosphere is quiet and ef-
[icient, hHke a
which in a sense it is, Word processors click
softly. Polite voung people bustle to and fro
There are no stale cigars, no potbellied ward

suck
Anderson

COrporat III':I.':ll,il.I-llll:'l'-—

heclers (vet) to mark it as a den of big-city
palitics. 1t 1s sleazeless.

Anderson tells me about the masic of
Dallas, the abiding faith of s people; how
R reach the international
scene; how Lthe new rapid-transit system,
DART, will facilitate the city's growth
Halance '_I'l.l':I:iI'1_'- that | ask him: Does

las have anvthing to be ashamed of?

Da
"You know." he savs with disarming
r|_'.':||'.

fis wanis to

|.'|rI|§|lt. ”I .|I:I'-.|'I'.'I VT
Lipat. It's

r|m|||_-_l|r_

quch a4 positive, upbeat

aboul
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The gang that does good, the Homets

Motorcycle Club, based tn @ roughn-ana

a 5 ¥ 1 |
Fipmble neteitborhoog 0f sotitnert

|!|-.'.!l!l.!-' l.."-:'l.'.._:; E] I-JI |.':".:;I s foF ey

kids and helps control crowsls af
pargdes. "Our rules are strict. We don
g '.I":|"':' LA '..'|.:I K 'I.'i"-.. SO VE I:' o

Crolcdie Darnell, of right

environment. This citv has a remarkable

poleantial IOr Erealness He weighs the
thought further. "1 guess i there s any-
thing to be ashamed of, 1t's that we haven't
vet been able to seize all the opportunities
that are here.’

“We had a neighbor,” remarked one be
mused Highland Park resident, "who rang

our doorbell one Saturday morning and said

e tionel Geogranhie, s Pl e F AL



she was 'jogging for Jesus' and would [ spon- monthly at Bent Tree Country Club, bring

sor her for a lap? Dallas just goes after anv-  together 500 or more participants

thing religious with a vengeance. 1 don' Churches routinely advertise themselves
know if it's a reaction to the materialism, or on highway billbpards and in television and
what.” Rehmion in Dallas {5 not a thing radio commercials. The -:'r.'-li!'.|1'_'.":- largest
apart; it iz a pervasive social and civic pres-  Presbyterian, Episcopalian, and Southern
ence, Praver breakfasts are part of business  Baptist congregations are found in Dallas;
life. Some are small and exclusive gather- First Methodist and Highland Park Meth-
ings of the devout; others, like one held odist rank among the top ten Methodist

Malfag!




churches in the United States in attendance

The First Baptist Church of Dallas; pas-
toredd |.|_'- the Reverend W, A, Cnswell (1t 15
also the home church of evangelist Billy
Graham}, has 26,000 members and an annu-
al budget of 12 million dollars. 1 took a seat
one Sunday as the congrégation was already
bhooming out the opemng hymn, "Comée
'hou Fount of Every Blessing." Every pew
was packed, but room was made for the
stranger and the warmth of th
was palpable, Worshipers brought their
nersonal copies of the Criswell Study Bible,

L r.!l.-. OITie

those unabile to attend could ebtsin audio
and videocassettes of this service {(or am
ather) from the church's communications
|_'_|_-;_'r_'|r||'|:4'2:T

At the close of the service, after the televi-
sjon cameras had been turned off, several
parents brought their infants forward to be
blessed by white-haired Brother Criswell. "]

pray, he “that these children may

receive every good gift that only God could
afford to bestow
But even in Dallas there is despair in the




as & family counselor for Highland Park
Presbyterian Church. I had wanted to meet
him personally, but his calendar was booked
six weeks ahead. S0 we spoke on the tele
phone at eight o'clock in the morming.
“With great affluence comes great expec-
tation,"” this busy counselor told me, “Here
vou have men who are very much into their
14 or L6 hours a day, pursuing
wealth often to the neglect of their families.
They love things and use people. [ il
them, in the Christlan perspective it's an
tllusion to think that things are going Lo

CAICEers,

Dallas!

Following the footsteps of a dance couach
at the Arts Magriet High School, Angela
Williams awaits her turn to perform ina
master closs {left). A modem master of
exaggerated statement, sculptor Cloes
Oldenburg created his “Stake Hitch"
(below) for the 40-foot-high vault of a
gallery in the Dallos Museum of Art.

satisfv. Thev never have, in any culture.”

Later I attended services at Prestonwood
Baptist Church, a North Dallas congrega-
tion whose sanctuary is larger than most cit-
ies’ municipal auditoriums. The pastor's
lively sermon was sprinkled with diverse al-
lusions. Some were homelvand rural—farm
animals, home-canned prunes, Others were
sophisticated—divorce  settlements, fur
coats. All drew knowing laughter. On the
will beside the pulpit hung a huge banner
“Keep the Dream Alive,” it said.

That same afternoon insouthern Dallas at

199




e 5t Luke *"Community” United [

hurch, Lsaw anothersign: V' Liberatn

itv—Power.” 1The psychi
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en Dallas's two halves can be measuredd
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Dallas encompasses
borhoods like Parkdale, bt it also
includes such squalid districts as Fair Park
and such Civic
public-housing projects of West
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embarrassmenis as Lhe
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il vandalized or

employment i southern Dallas is
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starekeepers have taken to carrving guns

The Reverend Lan Holmes, pastor of o
Lauke's. 15 a former legizslatoi
black spokesman. As il walte
!I' L |. I'l".'-' | 1L TERS I!-".
marked Operation Breadbasket. Inside was

L shirulder-hich sea of :.--!ﬂ_ﬂr.--| TrOCETIes

and arespected
| outzide his of-
hall through 8 door

“We have a substantial degree of poverty
in the mudst of plenty,” Mr. Holmes told me
'‘But because Dallas doesn't have as
woverty as Houston or New

brate ourselves

LT
1 > I »
York, we cele-
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The line forms at the front of Herrera

dd TRETEA r:;";:' .|I-I". .'II. :- r fOlery m |'._'|Il.:I
1

wiith the Southern Methodist University

crowd, who happily install themselves
ol r,'i_: "Zl"ul'. !'I.I[l DR ROTTLE I'I'-.'u"!-.

ard wail thelr turm to be calied

look at it as overly conservative and averse
to social Programes But instead of more wel-
fare, Dal

hiacks to join the business arens. In the
quest to be the mececa of free enterpnse, the
leaders of t

AS wants more jobs. It wants more

115 city understand that opportu-

nity hits to be open Lo evervone

(1LL, many of the gravest problems
that go under the labsl "human
needs” can be seen al their mosi

acufe in the southern sections of the

citv. I pot a glimpse of them when I visited
Boston Home for Handicapped Chil-
iren, located 1n & small ouse on southern

Daltas’s Prospernty Street. Thelma Boston,

busy and earnest, has given shelter to more

Lthan 200 abused and retarded children since
1962 . Amoaneg the 1610 residence when [ vis
ited was Jackie—teenaged, blind, unable to

Lalk |L-.' gt was brought to the home 11
VEATS after being discovered abandoned
1) lh& *HlvlljmliJAlll County hmghwny
"We dont know |I|_'.'||I! g ogbhoul b

sard Mrs. Boston. “There were no inguiries
1 hey tound nm gnawing on his arm; it took
1x people to feed him, Now he can feed him-
self, dress himself, and knows the wi 1y Lo Lhe
bus. He ndes it to the Deaf School." In such
achievements 1s love expressed; rather than
I'I'.:'.:--Zr: _[.-.. I-.EI" leave e home '-.'.'Iil" s -c'|l,".-
ity for foster care expared at age 18, Mrs

enmrethineg aboutit. ldon't thank biacks own

a dozen butldings in Dallas over two stories  Boston legally adopted him
high, What the poor and minorities need is Needing new LEL|ZQH equUipment, among
the =ame opportunily evervone else has other things, Thelma Boston applied to the
not special reatment, just falr reatment Cryvstal Charty Hall committeg for a
including affirmative action programs to $£29 000 grant. She went to North Dallas 1
overcome past racism and neglect.” prezent her case—"at one of those ladies
MNot everyone would agree with the dag homes, whooo! It loo
mes, who drives a Mercedes acre of land"—and when she finished he:

per Mr. Hao

himself. Comer Cottrell brought the coun-  talk, Y1 thought I h-h1"'| i chan r.;H=w

¢ ke 1t took up an

Lry s second largest bla .‘|||"ﬂii?u|-r“=ln-?» il those doctors and edu |Il||||n le." Hud
-1Iu-.|= o southern Dallasirom Califormia when she spoke, the commiltee stood up an
in 1979_ “Dallas 1s the most genernus com 1||!:l|_1__.l-_:] her. She ol her 329 0040, 5 wall

MUY ['vet ever seen,” he savs. “We blacks 15 4 generous endowment
lon't look 4l our own city objectively. We George Loving Place housing project n
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be the grimmest spot in Dallas. Contamina-
tion from a nearby lead smelter forced the
closing of 260 of its 1,474 units; another 300
have been condemned as unfit for occupan-
cy. I rode through its littered streets with
Kenneth Hogg, president of the Residents
Council and an 18-year veteran of the place.
Though the day was a holiday, it was busi-
ness as usual for the bootleggers. On Delhi
Street a group of men threw dice on the side-
walk. A child tugged at a loosened fence.
"We're very concerned about the ¢rime and
the unemployment,” Hogg saad.

We stopped to buy a soft drink from Viola
Daniels, who was traveling the project in a
“store truck” she owns called the B&W Gro-
cery. “Any trouble?” Tinquired, “Oh, veah,
thev break in whenever 1 leave.”

In the midst of this depressing scene the
senior citizens center is an oasis of calm.
There 1 met Pauline Garey, a jovial black
woman wearing rimless glasses, and Willie
Mae Coleman. It turned out that they were
the senior citizens center; no one else ever
comes. The two women spend the days
painting ceramics, which they manufacture
from molds heated in their portable kiln.
And Mrs. Garey has her other work, too;
cooking and shopping for her housebound
neighbors and successfully lobbying [or im-
proved security measures in the project.
“You heard of Mister Arthur Ritis?" she
quizzed me, “If you don't stay busy, he'll
overtake vou." She chuckled mernly.

Dallas is trying hard to help the neglected
areas of the city catch up with the other sec-
tions. A special task force was created to
study housing and economic conditions, and
a joint public/private share-the-risks pro-
gram offers new development incentives.
“The potential for Dallas is unlimited,” says
city manager Anderson with optimism. “It's
like having a good security in your invest-
ment portfolic—if vou do the right things
with it, the result will be terrific.™

What can Dallas teach other cities? “Free
enterprise,” said former mayor Bob Folsom,
looking across the vast expanse of North

Dallas from the office of his investment
company. “That the free enterprise system
works best."

And what can Dallas Jearn? Tranquillity
of heart, perhaps—an understanding of
where individual success and wealth fit
in the larger scheme of things, Walking
through a corridor at the University of Dal-
las, I noticed a quotation taped to a profes-
sor's door. “We have all,” it saad, “warmed
purselves by fires we have not built, and
drunk from wells we did not dig."” This reso-
nant thought stayed with me in the excite-
ment and self-absorption of the great city.

FATAY IN DALLAS ended as it

began, at a window, Thistime it
was the sixth-floor corner of the
Texas School Book Depository
where, I0 years to the minute earler, Lee
Harvey Oswald had fired his fatal shots. A
small crowd drawn by the fateful anniversa-
rv had gathered in Dealey Plaza. Upstairsin
the bare room I was alone, remembering not
only Dallas's and America's dark hour but
also another brighter time some 140 years
before, when John Neely Bryvan staked his
claim and stood on the peaceful bluff consid-
ering the village he would build.

In Dealey Plaza the road curved gently
past the oaksthat grew heside the place Bry-
an chose; in the distunce the Hyatt Regen-
cy's mirrored columns and Reunion Tower
raose like the Emerald Citvof Oz; and farther
still, across Stemmons Freeway and the
noonday bustle, ran the Trinity, theunnavi-
gable river that occasioned it all.

The window rattled softly in its wooden
frame. Dallas had begun with a single
frontiersman, his horse laden with every-
thing he owned;, now it is home to a
million people awash in an ocean of abun-
dance. From the frugal age of John Neely
Bryan to the extravagant era of malls and
mini-storage, Dallas has made its hard-
working, spirited, never-look-back jour-
nev. It is a city of dreams—and of the people
who make them come true. []

Putting down roots, & young couple head rtoward suburban Dallas, where
nurserv-bought redbud, crape myrtle, and dogwood now enhance former grazing
tand, Watered by development money, warmed by feverish Sunbelt growth,
Dollas environs sprout subdivisions as the city moves ever onward and outward.
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THE OKIES

Beyona the Dust bowl

By WILLIAM HOWARTH Photographs by CHRIS JOHNS
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it dust storm engulfs Goodwell, Oklahoma, in June
U. hipped by cyclonic winds, the "roller” may roil two
es high, a hundred miles wide, and move faster than
50 miles an hour, During the Great Depression sucn storms
destroyved vast areas of Great Plains farmland. Displaced
families, often called ORkies, headed west to find new lives.




AM DILLARLD greets me at his screen

door with a poker-faced “Howdy.”

Tall and strong at 78, he looks dressed

for a dav's work on the Great Plains:
boots, bib overalls, checked shirt, and n
creased felt hat. But this is southern Califor-
nia, as I can tell from his big, cracked hands:
One holds a ripe fig, the other a toy poodle,

Sam is an Qkie, and in California that la-
bel i3 as furey as his pet dog. Some natives
say the word with a smile, others with a
sneer. Okies came west as labor migrants
during the Great Depression. John Stein-
beck fictionalized them in The Grapes of
Wrath; Merle Hagmard gave them a hit
song, YOkie From Muskogee. "

The real story is hard to find. Okies are
not just Oklahomans or “Dust Bowl refu-
gees,” as many behieve, So today [ want to
hear Sam's story, in his own words.

“Till the dirty thirties I farmed 200 acres
at Stonewall, Oklahoma. Raised corn and
cotton: wenl fishin' when the crops was laid
by. At dances we had fiddles and wildcat
whiskev—dollar for halfa gallon. It'd knock
you on vour coon-dog hind end. 1 knowed
Purty Boy Floyd when bhe was robbin'
banks. Carried a bigol' thumb-bustin' 45:a
goocd-hearted type, no radical.

“Arrived in California on August 5, 1935,
Six of us in an old Pontiac, all our stuff piled
on top, Worked in the fields, mostly tractor
and irrigation. I've dug potaters from here to
Santan Mara. Was in the heavy artillery
durin' the war. Just like a turkey shoot—
give us an address, and we'd send a round
right over there.

“Mever had time to get married; took care
of Mother and Father when they was old.
Daon't helieve I'd've been happier with more
maney. Knoweda rich man; he got to drink-
in" and drowned in his own swimmin’ pool.

“Only went back to Oklahoma ance,
Things didn't look right. Old place was
gone, big oil well pumpin’ there by the post
oak tree. 1 wasn't satisfied. Evervone 1
knowed had gone to California.”

sam and millions like lm survived the
greatest economic crisis America has ever
faced. Images of Depression days still haunt

Author William Howarth, Princeton American
Studies professor, retraced the life of Henry
David Thoreau in the March 1981 GEOGRAPHIC,
and of Willa Cathér in the Tuly 1982 issue

124

our national memory, Banks falled, fac-
tories closed, workers lined up for free bread
and soup. The Okies journeved west with
nothing, just hope and a pair of empty
hands. To see how they have fared, 1 re-
traced their long trek. [talked to elders, met
their families. The children are teachers,
surgeons, ranchers, poets—all Okies, and
no two of them alike.

Some are proud of their heritage, others
want to hide it under a vested suit. To a peo-
ple once poor and despized, money expresses
pride. Okies like to get and spend in their
own flamboyvant stvle. At"swap meets" they
sell tools, chickens, designer jeans—any-
thing listed in the vellow pages—at bargain
prices, On racetracks, Okie drivers blast
around the turns at high speed, nsking
$10,000 cars for a hundred-dollar prize.

This reckless spirit sustains the image of
(kies as rednecks and stompers, snobbish
terms that keep a people down, The people 1
mel are strong and caring. Out of an itiner-
snt past, they have formed tight bonds.

Country music is their gospel, fiddles
singing to a high-whine steel guitar, Cars,
trucks, and cycles are freedom itself, the
chance to pull up and move on. And in that
slow western drawl, 1 swear you can still
hear the dust in their throats,

Often I asked: “Where is home for you?
Would vou ever go back?"” No two answers
were alike, Home iz hard to define, especial-
ly for a once migrant people. To Okies the
road itself was a destination, Thev learned
to carry home inside themselves. 1 learned
that myself by taking their hard-times road.

Sallisaw, Oklahoma: Cherokee Street—
The “green country” of eastern Oklahoma,
drained by many nivers and streams, has
long been a home for migrants. After the ex-
plorers and trappers, Indians of the South-
east arrived, marched west to make room
for white settlers. Within three generations,
whites came west to lease the Indian lands.

Echo Rider, a schoolteacher and local his-
torian, is directing restoration of a pioneer
cabin. She remembers tenant families, peo-
ple who rented homes on her parents’ land,
They borrowed tools, cottonseed, and mules
to plow 40 or 80 acres. At season’'s end they
shared the crop with landowners. John
Steinbeck called  (Combinued on page 330)

National Geographic, Seplember Y84
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The hard-
times road

of the 1930s

We rattled down that highway
1o never come back again

WiEHILEY LY THEL

KIES. Arkles, Texies, Iust Bowlers: Illrii.'_'-'
had many namaes, but no place to catl
fome, L his family (right) was stalied on

Ll 8. 80 near Lordsburg, New Mexico, in May

1837, On the road with them were half o

million migrants from rural America, heading

wast and looking for work, They came from
rany states: Oklohoma, Texos, Arkansas,
Missouri, Kansas—places where they could
no longer make a living.

VIGTY wereg sharacroppers who worked g

few dores witkh miles or horsEs—a fand -La Bor

[a

nestem that new technology was eroding with
chors and combines. CIners were

1amesteaaers, forced o their own and by a

g

- PN

grirm cycle of natwrad ond fnancial disasters

e seeds of follure hod first been fown

I up the

= aE ga ll 1 oy | Thim 3 "y
decades gdarlier. FPlows had tiomes
pliains, ergsing grassionds that once held the

"1I|'.I|. |-|.|r-:|‘_lll |-||i| 1 .IITr .i'.l lilllllll:ll.ll!_ -.IPIII! L III-IIi

depleted the soil of moisture and muetrients

Margminal land was plosesd tn g desperate effort

s
to make o profit. Then came drought and dust
stormis, hard tomes that cooncided with the
Crredt Depression. When crop prices foiled
edesh ran drvy formers could not raise loans 1o
pay theor debits, Banks foreciosed, ord
familics mosid on
Many were bound for California, a
promised lond of sunsnine and oranges, along
L. 5. 66, rain roule of
thie mmigrants, But the
Cricage nigrarts found there an
Les Angeles

urfamilicr system

wpasonal hiring: for

ARES (MLARGI D L wages, o 'roalicss

e, Aroused by strong

public concern, many agencies of the Koosavell

Administration worked o provide emaergency
refief, John Stetnbeck made the Okigs (nto
tragic heroes in i novel The Grapes o]
Wrath, Nevertheleis, the real people endured,
iy prospered, ond most managed o Reep
aiive thetr sense of lome
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Home to stay, Kirby and Martha Howston have lived the Chae story: forming
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They faced the wind and R
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penerations of Fischers (above) D

this 7,000-acre farm n
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shum. Stonding

Fischer's heirs

"

include son Norman, right, grandson

- - 3

Tom, left, and great-grandsons Aaron
far left, and Nathan—both sons of Tom

At day's end (right
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Tom hedads home
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country. Durine the 1930 thousands wen ind cottonwoods, the prominent tree. Big
i ||,|_|J_ lnLo péns an A Bashed Lo déath., sone [ FACTOrS ||II”.--,_ gANng ||I-| g i b ,:l]ll_ll_[l_
thoupght the jacks were destrovingcropsand  stirning up dust. 1 hese high ',.1|.m'..~. are flat
grass, When livestock prices collapsed, rab- and dry. In 1541 Coronado explored the re-
hits became welcome gpuests {or dinner gion and reported: “If a man lay down on his
Folks called them “Hoover hogs." Kirby  back, he lost sight of the ground

and 1 find no jackrabbits today. “Mavbe Evien standing erect, meén can lose sight of
thev wenl west,” he says, "like the Olkges.” Lheland. 1'his highway crosses the Cherokee

Cutlet, site af -‘*L.'n: rica’s last great land rush

Enid, Oklahoma: Route 81—=Driving OnSe

northwest, | passthrough

1803, thousands of home-

pnd of tin roofs steaders line | ln- ders, awaiting a signal

Living out of tin cans, thetr old car packed
with the few possessions they own, @ famid)
CITE Redr |.1II:I.|'--I'.'.'_J;-L|.. '::“-:.I.i||"||-.] [T fune
1939, 1o ret money for food and gasolineg, the
Ckies often stopped on their journey west to
fire on as seasonal [aborars. A day's labor
prought around a dollar trn wages. I|'rl'|'-_'l
rravelers were plogued by malnutrition and
dysentery, although this mother may have
coped with the latter by doses of Lacto
Dextrin, @ remedy “for changing the

intestinal flora.” Unchanged were the doy-to-

day realities of Teading the family, repairong
the car, and washing clothes

[his sharply detailed scene (right) was
Captured II"' |.|||-r -"|"""' . J:': I--.':I.I |I £ W -I""'
fraveled 100,000 miles with his cameras,
tcliuding a Speed raphic (above), for thi
Historical Section of the Farm Security
Administration. Lee, now in iz 80s and [ving
in Auztin, Texas, and other FSA
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af the Depression, America’s largest archive
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uns fired,

riished in

cities sprang up

hugles sounded—and thes

scrambling to stake claims. Tend

, plows bit into the thick

virgin turl.

The underlving soil is mostly hght and
It vielded wheat and corn—in pood
00N tractors replaced mules; seed
drilis and combines brought mass produc

sandy

VEars

tion to the fields. Small homesteads began to
RAYE W) 1O Iarger =E|r4_';'_-i|: 1 hen, from 1933

through 1937, scant rain fell. High winds

Blew. and the whole country began Lo move

Woodward, Oklahoma: Route 270 —%]
rol a fesling for this situation m 14980, ' On
some frnpile, margnal land, we cultivated a
ield once too often. Before long I almaost had
a sand-dune park here. And 1980 wasnot a
yvearol drought.” Phullip samssays“drouth, ™
Since he 15 a range scientist—and director ol
research station for the southern
plains—I1 deler to s usage. No

il T-l"l'il‘:.:f

maEties




Memories for sale: Dust Bowl trucks await buyers near a weathered

farmhAouse near Guymon, Oklahoma, on U, 5. 54, Men and machines were

how we say it, no rain means hard times
Phillip’s job 1s to develop new, hardy
rains of grass and cattle. The Okie cross-
reeid he favors is homely and lop-¢ared, bul
also drought resistant, a survivor LCrop
farming with plows and pivot sprinkiers, he
feels, depletes precious molsture, “Dirouth

n
=
|
[

comes in regular ovcles hére, about every 20
l'oday, we are green and lush—but

we're on our way toward another drouth.”

VEIrS.

Guvmon, Oklashoma: Boute 54— UOnce
this panhandle was called No Man's Land,
because no governméent claimed it. A sign

outside town reads “Home of the Most Lied
About Weather in the U, 5." The true fig-
ures are dismal enough: 17 inches of rain a
15 miles of wind an hour. Wind only
seems worse in a drought. In 1933-37 Guy

-

mon recorded 352 dust storms

ONE EVEr
five days. A reporier gave the region ifs new
name, “dust bowl of the continent

The MNo Man's Land Museum in Ceood-
well, Oklahoma, 15 full of 19305 souvenirs;
bhatterv radios, Kewpie dolls, scrapbhooks
of newspaper clippings. The Dust Bowl
spread across five states, a disaster zone of
dead wheat and dying cattle. Dust piled n

Yaflona! Geographic, September Y54
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drifts, and the debts piled higher
chel, museum curator
we oo ldn't

_!' an ka
remembers: " (fter
play ouizide
yard. | had to staff raes in the window craclks
with a knife. Most days [ could wipe mv

name on the kitchen tahi

‘I| 1
Lhe fTust wis si

Beaver, Oklahoma: Route 23-=Dr. Ed
Calhoon looks up the highway, recalling

the greéatest storm of all—Black sunda
April 14

“1t was like a tornado running sidewavs, o
onling wall of dirt

1933
harizon to horizon and
usand feet high," he remembers
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Holling west, b
wh the Tehachant Pass v and ' _ . neet e, Calhoon®s schoo)
Her tamily farmed hern
whet mr troubles started
fowadd . Bt not cash mones
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Chevvs and Model A Pords, 11 CY el i
doors with baling wire, threw guills over
broken seat springs. The cars had four cvhin
Every few miles
something botled over, went flat, broke
down. Drivers made mmgenious repairs
USINE & _['-II" i pork ringd, Tor instance, t

FEpark Al 3% ¢ |I~IIII|_ L1 neht Lhe travel-
=i slen

Oors, mMoaest Dorse powWelr

ers ate from tins o i tents, “lin-can

[ i [
voudrists. nall a mihio af them on the road

Dalhart, Texas: Route 54 — Headi
[ have packed my own Ford (Model A+)
-,-_|||:..-..__.'..r|..-_. LI S -'.'Il"i N1EsN .1"-1I.'I'|l.'

1 WS

Hapgard is on the tape player, singing coun-
try blues and western swing—tunes by Jim-
e |i=--:;5"~ and Bob Wills. 1've got poams
by Wilma Elizabeth McDianel and Dorothy
Kose, who made Lhe lone trek as girls, and a
sel of state ruides by the New Deal's Federal
Writers' Project
[hese pages bring back a vanished world
] signs for Burma-Shave and White Ow]
clgars, gasoline at 15 cents a gallon. By my
Neures, the mgrants traveled for about &
penny & mile; my costs are 40 imes greater. |
so have pictures shot for the Farm secunty
Administration (F5A), another New Lleal
wrency, T he images are stark and pure; des
alate country and gaunt {aces, people who

i I| AL S ! |r|“-',- II:_'Ill-"-'

hustn. Texas: West Avenue— Russell
'||Ili ]I'-'.' |.|"' Alre Ired -...Iil:-_ '.;"Il.j" VELTS spent

i the road for the |:'3"."".'__I.I'_'_l.'.'-.:--|I They vis
ited rura
Interviewing i.l[]:'.|ii':..

“They saw wuy a5 migrant: Russell
lagghs. "One man said, "I can'tafford to b
L picture, but mister, | rd life.” Ani
I -|||'.'I.'i me a dime.” Al might the Lees

staved In tourist cabins, preferring bath

areas by day, shooting photos and

1
1BL S A ||

FOOMMSs W :'_;| O WINQows ]".II:-I'.I =|'|.'..'f_'_l il
film in the dirkened bathroom. Jeansatata
[VPEWTILET and wrote captions, words Lhat
.|. cribed the pictures. Every few week:
sHiD Jis d Lhelr work |||1|,:-,.1-.||__!-_":|||'| fio

placement i “the il
todav in the Librarv of Congress,

House: ny
this collection is America's largest archive of
| b pression-era: | hotogriaphs he file is

public property. bor a few dollars, anyone

Lange, Walker Evans, Ben Shahn—now

Paor no more, Hollls Koberts runs an

1 . - . H oy - =
2ericuliiura: empire from LS SLEUmMpILoLs

gffice near Vckariand, California. In






portant modern artists. Rus-
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dled as im
af histomn,
In time they became art. It was

nd 1 was paid

[’ he file belongs 1
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Interstate 40— Along
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Amarillo,
this road 1
Lnce |
over 2,000 miles
les, Countless

|
i__ilu'_ 11 ||'||_':|| i il |||'-

i N L & - § 1
HE IVLAITY S LFEEL O ELIET L, L0 G COLL

from Chicago to Los Ange-
MIgrants once L(raEs eled an
mostly hbe-
1% of the Interstate |
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ucumeari, New Mexieco: Business 66 —
For miles the signs have boasted " Tucum
Maotel Rooms. " For vears
highway traffic has nurtured this city, bu
it the Blue Swallow Motel Lilhian Redman
has filled only a few
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DOmMms with- guest
migrant families passed through

came int ingd asked for work,
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power plant and gathered around the hot-air
pipes, just to keep warm." She gives me a
copy of her prayver for the road: . . . may
vour journey be safe. We are all travelers.”

Diriving stralght into the sun, I squint and
listen. Haggard is riding a high chorus:
“Whitite hitine feeever...." The tires
clump-clump on tarred road joints. Ap-
proaching trucks rush by with .a noisy
yeeeowww. At high revolutions 1 am plaving
an old American tune. To find open land
and a new life, we alwavs moved west on a
long, hard journev, Now the road is lined
with “trading posts"—some are giant tepees
built of painted concrete. Buy a chil dog, in-
spect velvet paintings and cactus lamps.
Signs promise “Closeouts—Below Cost."”
Hard times have reached the tourist trade.

Bevond Albugquerque the highway runs
straight west for miles, flanked by eroding
buttes and mesas. To migrants this country
must have seemed ominous, for a break-
down here meant bigtrouble. Upaheadisan
old pickup, parked on the shoulder. A womn.-
an and several children have stacked their
worldly goods on the roadside. Some drivers
slow down for a look, theo rush on hy.

Sanders, Arizona: Interstate 40—1 am
wating to pass an agricultural inspection.
These border stations appeared in the 1920s
to control plant diseases. In the 1930s in-
spectors counted the migrant population
and queried them as to their destination. No
contract work waiting in Arizona? Trv Cali-
fornin, then. The inspector examines my
apples, purchased in Oklahoma. “Sir, T'll
have to keep this fruit. Tt comes from an
infested area. "

Kingman, Arizona: Route 66 —The old
two-lane road swings southwest, chimbing
to Goldroad and Oatman in snaking hairpin
turns. A car practically meetsitself going the
other way, Most of the migrant riders had to
get out and walk here, to ease the strain on
the engines. By afternoon the sun beat into
their eves; the western hills sank into deep,
backlit haze. Hard to see that the worst
stretch lies mhead,

Needles, California: Interstate 40— Ay

6 a.m, the temperature is 86 and rising. On
the Mojave Desert 1 savor some lines by

Bevond the Dust Bowl

the Okie poet Wilma Ellizabeth McDaniel:

a man could get religion ina

{rod forsaken
place like bhis

The bleached land 1sashen and chalk drey.,
My car's shadow runs straight ahead, hiding
from the morning sun, When 1 think the
scenery can't grow bleaker, it turms to blis-
tered heaps of clay and gravel, bare of vege-
tation. On these monotonous sands, the
prize for best-named town goes to Boron.
But hold on. The migrants crawled along
this baking road, and not in air-conditioned
comfort. Inasmall gesture of homage [ roll
down g window and take the desert air.
Jackrabbhits? Not a chance.

Barstow, California: Santa Fe tracks —
This place is 4 landmark to my father. In
1932 Nelson Howarth joined the nation's
migrants and rode the rails 1o California. As
ayoung law student, be saw how civil rights
were denied to the poor and the homeless,
Decent men were rohbed, beaten, arresterd,
forced to live in filth. Here in Barstow, Nel-
zon had a bad day, dodging & homicidal
ridlroad cop. Back home in Chicago, my
grandmotheér scolded him for going off to
have fun in the middle of a depression.

Bevond the desert lies Tehachapi Pass,
and then the hroad, green expanse of the San
Joaquin Villey (page 338). The Joads, Stein-
beck’s migrant inmily, saw a world of vine-
yvards and orchards, bathed in warm sun: 1
never knowed they was anvithing like her,”
Pa Joad sighed. Many migrants settled in
Kern County, the “golden empire” of Cali-
fornia agriculture. County population grew
by 60 percent in the 1930s. Most of the new-
comers were (Okies—unwelcome, under-
praid, unahble to buy land or homes.

Arvin, California: Route 223 —1 could be
in Oklahoma now, ringed by fields of cot-
ton—and tall ail wells, The soil is also hght
and sandy, but farms have an epic scale. A
huge tractor trailer passes by, hauling tons
of tomatoes. Here corporations plant cash
crops on vast rented tracts. With good sun-
shine and water, several vields mature each
year, Growers need armies of pruners and
pickers, but never forlong. They must work
quickly and then move on.

343




Hispanics have lived in this peonage for
vears: today thev still dominate the migrant
labor force. John Steinbeck condemned the
growers for greed, but the Okies were also
crowding a labor market, driving down
wages and reducing the hours of available
work. The road west ended in California,
and so did their dreams of family farms,
Homer It was here, there—and nowhere.

Bakersfield, California: 34th & Chester
—Crossing the Kern River bridge, Dale
Scales points downward. “We spent our first
night camping there. [ was two, nearly dead
from dehvdration; We had crossed the des-
ert, and that Hooverville wasa sorry home. "™
In 1936 many towns had a Hooverville—a
sad jumble of cars, shacks, and canvas tents
where homeless people campeid. People still
remember when conditions were declared
unsanitary and the sheriff burned out about
1,000 squatters. In 1940 local growers were
burning copies of The Grapey of Wrath.

Today the Kern River glides past empty
banks, lined with grass and willows. Noth-
ing remains of Hooverville, just memores
wrapped in a cold fog. A walker passes with
her elegant Afghan hound.

Earlimart, California: Route 99— Down
the highway center runs a hedge of olean-
der—miles of blooming red, pink, and
white. Dale Scales iz taking meto hissecond
valley home, a small auto camp. In 1936 his
family rattled up this highway in a 29
Chevy. Today he drives a new Cadillac, up-
holstered in blue velour. The dashboard
blinks with digital readouts: time, tempera-
ture, miles per gallon, Our fuel 1s low.

“My folks picked figs until their hands
were cracked and raw," says Dale. He wears
a gold watch and ring, the fruits of his labor.
A professor turned real estate agent, Dale
has never sold a home. He deals in corporate
farm tracts, on commission {or investors.
Clients fly in from Brussels, Munich, Hong
Kong; he cooks them gourmet meals.

At Earlimart the cabin is barely aslarge as
Dale's Cadillac. His family used fruit boxes
for chairs, papered walls with newsprint.
He and his sister, Bonnie, read the walls
and dreamed of & larger world, “Imagine
seven people camping in that 10-by-12 shan-
tv." He chats in Spanich with the current

d44

residents—Iaborers, a family of hve.
That night Dale cooks for me a "genuine
Okie meal™ pork, okra, potatoes, gravy,
biack-eved peas, biscuits. (A hard-times
meal was fried dough, period.) Because ev-
ervthingis breaded, fried, orsalted, I planto
et little. But the aromas tantalize. Dale
nods: “We call that larrupin’ good. " Larrup-
in'? He makes a walfish noise of deep, con-
tented sabhvation. [ reach for the nearest
fork. Perhaps tomorrow a Hoover hog?

Bakersheld: Stockdale Highway—The
old man's voice 1s dry and cracked, but his
pride is strong: “I'm a Californian hy choice.
If vou call me an Okie, better say it nght.™
The tape plays on, unreeling memaories of
Diust Bowl days. In this office at Cahformia
State, the Califormia Odyssey Project has
compiled an ornl history of the migrants.
“We are asking peaple who have lived a his-
tory Lo tell it themselves, " explains associate
director Sharon 5, Goldsmith., And they tell
it with good humor: "I used to bélong to the
Elks, but then I got unfinancial and had to
drop out.” *Dad had quite a bit of psycholo-
gy about him, but he dird like to dip his beak.
This was a problem.™

Other meémories are bitter. Living in
camps with poor food and sanitation, Okies
contracted many  diseases. Dr.  Juliet
Thorner saw children die, adults age prema-
turely: “They were in such poor condition
that even the bacteria gave up and left.”

Tulare, California: North F Street — Wil-
mi Elizabeth McDaniel gave up nothing in
those days, and the habit still shows. She
writes letters on the backs of junk mail,
wraps packagesn old grocery bags. For the
local paper she writes a column, “Poor
Strect Journal,” telling the Okie past. Her
poems are dry and clean, as simple as hard
work can make them:

You can

pul vour brvust in gravy
the way it stredches ont
the sausape

the way it stretches oul
Lthe dreams

Sfrom payday
tell fomorrow.

Wilma is called the “gravy poel,” but

National Geographic, September 984




“shoe-box poet” would fit as well. since girl-
haod she has stored poems in shoe boxes, too
shy toseek publication, Recently she has he
gun to share these memories of hard times,
“Agachild I knew how much the land meant
to me, though none of it belonged tome and
probably never would. It was enough to
be an awkward girl, alone, and walking
through my own tall grass.”

Shalter, California: Lerdo Highway—
Leo Hart ives in a cotton field, its long rows
blooming pink and white, Two cotton chop-
pers are at work today, thinning out the
voung plants. Leo understands cultivation.
In 1940 he set up the first school {or migrant
cluldren mm Kern County. “Local schoals
didn't want Okie kids; said they were dumb
and dirty. 1 found them to be bright and
hardworking. They came from good ordi-
nary people, down on their luck.”

As the county superintendent af schools,
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“I have always been a poet,” says
Wilma Elizabeth McDaniel of Tulare,
California. “It came out of Hving with
and observing my people.” Her pogms
rmuthe art of ordinary things—flowers
on a tabie, tn a tomate julce can

Bevond the Dust Bowl

Leo changed their fortunes. Using emergen-
cy funds, he hired the best teachers from
state colleges. They taught the three R's and
also skilled trades. "1 he boys and girls re-
paired shoes, made clothing, learned to tvpe
and keep books. Every vear they had a spe-
cial project: a new classroom, atrack, even a
swimming pool. After three yvears local kids
wanted to enter our Okie school ™

Oildale, California: El Tejon Avenue —
Un the outskiris of Bakersfield, this Little
Oklahoma = the sort of town 1 have seen
throughout the valley. During World War 11
Okies began to leave agriculture for indus-
try. Thetr itmerant days seemed over. Fora
few dollars down—and a few thereafter
they hought guarter-acre lots: with scrap
muitenals some converted rallroad cars or
truck trailers into sturdy bungalows

(zoing down those streets past blocks of
brightly painted houses, green and yvellow,
pink and blue, 1 sense a complex mood in
the commumnity. Qildale had a tough repu-
tation. Blacks staved away, fights broke
out among neighbors. But today the yards
are bright with oleander blooms, kids play
on bikes as men work at tuning up cars.
All radios are turned to KUZZ, the country
music station

Shasta Lake: Silverthorn Resort— At
Merle Haggard looks just that,
haggard. He's had a rough night for a
man on vacabtion, dodging fans anad other
strangers. Today he launched a fishing
tournament, and next week he sings at
the White House. I wonder what his tune
wiill be: "Working Man Blues"” or "Reasons
to Quit”?

We are sitting in Haggard's favorite re-
treat, a houseboat the size of a locomotive
Down 1n Qhldale, his birthplace was a re-
built boxcar. He came from a good family,
but Daddy died when Merle was nine, and
Mama could not hiold her rebel child. He be-
came a runaway, a drunk, a thief. At 21 he
was behind bars—and came out a different
man. Today heisatopstarin countrv music,
pumping out songs, albums, concerts at a
wellhead rate. On his cap is a solid gold ping
O1L FIELD TRASH

" You want to see my fishin’ holer” Merle
lifts a rug and a hatch; below 15 a circle of

O A2.m
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Fortune s child, mulionaire real

stiite broker Dale Scales visirs his

biavhood home, an auto camp at
caritmart, Califormnia. I 1936 his
farmaily divedd it the smaoll cabin
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cool green water. "Last night we put five
dallars on the counter and said, "See who
catches the first fish.'” Who won? "'l did
Lrot & brown trout. ™

Hagpard’s songs merge all the strains of
weslern music—gospel and blues, jazz and
swing: they relive the Okie past in labor
camps and freight trains, on lonesome roads
that never end: "1 remember when even
(Jkies denied they were Okies. They came
irom the pea patch and were glad to be out.™

If Merle 1s glad to be out, his face doesn't
show it. Fame has given him a bad back,
three divorces, too many hours spent nding
i bus, As his songs reveal, fame i& a cell
with no bars; only in music can 2 man find
hiz way home. Last night he and the band

At land’s end, Butch
Strotd camps with fhis
children, Stacey and
Eddie, by a twilight fire
on Pismo Heach,
California. hetr moior
trikes, pichup, and
state-of-the-art camping
squipmernt are a far

cry from the jalopies
and old tents of the
Okiles, who once fought
starvation by hunting
the western jackrabbit
(b )

playved lor hours, just lor fun. Un one
chorus, we all joined in: "Big city, turn me
loose and set me free.”

Fresno, California: East Byrd Avenue —
Clayton Turner goes free through painting,
despite a childhood accident that crushed
his spinal cord. He paints by holding a brush
in his teeth, working slowly in a one-foot
compass. For 2 two-foot picture he turns the
canvas upside down, keeping the perspec-
tive with fierce concentration

For Clavton, work defines himself and his
people: Y1 am an Okie, ves. | say it without
any self-consciousness. Among older peo-
ple, the word expresses pride. Those who
use it without any sense of our history are




wrong, Okies came here from the Middle
West and helped put California together.”

Lamont, California: Sand Hills Road —
Bulch stroud knows how to put things to
gether: He works at an auto yvard in Weed
Patch, rebullding cars with salvaged parts
His life is tougher to repair: Recently di-
vorced, he sees his Kids when he can. Today
he's taking them out to the Tejon Hills, for
some riding on the motor trikes.

On a soft fall day the sun beams down on
a dozen Okie riders as they roar up and
down the tall sand dunes. They make fast,
fishtalling clouds of
honey-colored dust. Dust and sand, blowing
in the wind. Later, Butch ndes along the

swirling in

LUrns,

flats with little Eddie and Stacey sitting up
front. Seven and eleven, fair and freckled,
the children are as fresh as anv promise can
be, I wonder what dreams he has for them,
what hopes bevond today?

Before I can ask, Hutch finds g new chal-
lenge: to drive his truck up the steepest
dune. He twice, each time bogging
down in the sand, On the third effort he
comes to a gut-wrenching halt. His front-
wheel drive has snapped

At that moment, from the brush just
ahead, a jackrabbit. A Hodver
hog, long-eared, light in the front legs,
strong in the The jack stretches his

tries

| 5.3 ]

Gl

heels and takes the hill in a few bounds.
When last seen, he 1s heading east ]
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“I just formed myself broke. |
was farming land that had no
business naving a plow m 1t
Seven years ago I had
£300.000 and a dream—I
warnted to be a farmer. My
wife and [ spent 13 years in
Saudi Arabia, saving that
money. We came home
because we thought there was
something here, and we dug
for it. In the end we lost
necrly $900,000. We double-
cropped, wheat and soybeans
But with the high price of
fertilizers ond lime, there was
o way to get our money

back. The last two years T was
just farming for getaway
money. No way a farmer can
make it on this lond, and
most of them don’t have otha
aptioms, Me, I sell msuronce
now. We came up from the
bottom, and we're fixin' to

come up from it again.

Marton “Babo" Grreen
swainshorp, (reorgin,
iere with wife Jo Eller

arid children

A familiar lament, this
story from the heart of
Cregrgia’s old cotton country,
where the soils are old,
weathered, and poor, As
thousands of simitlar caoses
each vear confirm, more
than capital and enthusiosm
are necessary to make a go
of tf a5 an American farmer
Understanding of soile and
thetr capabilities (s af least as

gl elgialyys




economy, drought began baking the
Great Plains. On April 14, 1935—Black
Sunday—a clear, warm day soddenly
grew chill as a dark curtain of rolling dust
advanced across the plains. Behind it came
Robert Geiger, an Associated Press report-
er, whose story about the *dust hbowl™ would
forever brand the southern High Plains. For
almost a decade, the longest drought in
memory, the plains cooked and blew, dust-
ing ships 300 miles out in the Atlantic,
Harold Hogue returned from a visit o
Oklahoma to his wheat farm at Dalhart,
Texas. It looked like a desert. That wheat
was dead. I climbed over the fence and got
one hell of a shock, there was =0 much elec-
tricity in the air from the dust storms.”
Hogue lived in a shack wallpapered with
cardboard, its window a truck windshield.
“The first norther come right through the
one-by-twelves, My quilt was covered. If 1
was on the tractor, my eves would ball up
with mud until I couldn’t see the furrows.”
When Hogue told me this, 1 was sitting in
the living room of his spacious home looking
out at his tennis court. From evervithing |
had read of what the 1930z had done to the
upper Panhandle of Texas, | expected Dal-
hart to be tumbleweeds and steerskulls. But
Hogue's neighborhood of wealthy farmers
could have been lifted out of Beverly Hills
He bad hung on through the drought,
plowing for others and putting his earnings
back into land no one else wanted. He
drageed railroad rails over the dunes and
moved dirt for 20 vears, gradually leveling
his fields. Wary about dryland farming, he
drilled down to water trapped in the vast
Ogallala aguifer during the Pleistocene. He
now irrigates 20 verdant square miles of
wheat, sorghum, and pheasants. His pumps
run on natural gas. He winters in Palm
Springs. His pickup is & Coupe de Ville.
Roughly half the irrigated land in the
United States is in the Great Plains, most of
it watered from the Ogallala. The Sand Hills
of Nebraska lie over its deepest part, though
shallow beds of the aquifer reach far down
the Texas Panhandle. Irrigation grows lush
plants, giving organic matter to soils that
once got it from shortgrass prairie. As long
as the Ogallala holds out, the soil will be en-
riched, But Hogue is not sanguine about the

IH 1931, as the Depression strangled the
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Texas end of the aguifer and the costs of
pumping:

“A lot of people say we'll never have an-
other Dust Bowl. The hell we can't. With
the price of natural gas, we could be back to
dryvland farming soon, A lot of farmers al-
ready are. You have to have moisture to tie
this soil together. If not, it's just like White
Sands=. It'll blow.™

From all the soil erosion stories I had read

recently, it seemed that the corn belt was

pouring into the Gulf of Mexico and the
Great Plains were hlowing away, Reporters
would troop down to the delta, peer into the
muddy Mississippi, do some quick calcu-
lations, and announce how much of lowa or
Hlinois had just beensent to the sea by [arm-
ers, As Bob Ruhe drove me across the corn
belt, I azsked him what he thought of ths
man-made disaster,

“That's bull!™ he shouted, pounding the
steering wheel, "Most of the stuff 1s still in
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the watershed, at the bottom of the hill.”
Bob Ruhe is & geologist, a geomorphologist,
and the acerbic Yahweh of soils and land-
scape evolution in the Midwest. He1s g lean
man, tightly wound, his hair short and
white, and his assertions vehement. He sets
his alarm by geologic time. “T writhe when
I hear ‘man-caused erosion,'” he said.
“That's dogmatic and misleading, Erosion
in the Midwest during the past 10,000 vears
has been incredible—far higher than any-

thing man caused. Sure you can se¢ bad
examples of guys mistreating the land. But
to generalize from that is false.”

Erosion may seem a rather straightfor-
ward problem, but soils are complicated,
and between the apocalvpse and Ruhe lies
much conflicting opinion. With some excep-
tions, erosion gradually depletes soils, and
eroding cropland may be costing the country
nearly a billion dollars each year in polluted
and sedimented rivers and lakes. Soil

Do We Trear Our Saill Like Dire?

grosion 15 serious, but not evervwhere and
not for the same reasons,

Not until 40 vears after the Dust Bow] did
the U. 5. Soil Conservation Service (SCS)
begin to determine systematically how
much sol 12 eroding 1n the United States.
The SCS estimated that in 1977 we “lost”™
about three billion tons of soil from fields
under the plow; roughly two-thirds of it
washed, the rest blew. But where it goes and
how much (Continued on page 360)

il CREnE

An act of God? “Not totally," said soil
experts after the duse settled from a 1977
windsiorm in Californic's drought-
seared San Joaguin Valley, Blowing
down from the Tehachapi Mountains,

at left, 100-mile-an-hour winds stripped
millions of tons of soil from the
overgrazed foothills and from the valley
fivor, where farmers had recently plowed
and removed windbreaks that hod been
planted in the 159405 to prevent erosion.
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O the morning after o
windstorm (n the Texas
Panhandle, one could imaging
haying awakened in the Sinai
desert rather than {n one of
America’s most productive
cotton-growing regions. On a
Lynn County farm {above),
during a critical time between
harvest and regrowth, the wind
lifted the st and left the sand.
Several miles away (left)
muochines digging a road pit
bared a typical southern High
Plains sotl profile. The
underlying cemented lime, or

caliche, (s so hard that dynamite
would be needed to break
through it. If exposed or too near
the surface, the caliche renders
farming impossible,

Texas accounts for 17 percent
of the nation's croplond
erosion, and many here fear
another Dhist Bowl—lond
ravaged by wind and drought
as-tn the 19305, Some éven
suggest that it 15 under waay
now, Wind-erosion domage
is being masked by rrigotion
and technology that keep the
ctﬂir:g land productive.
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A geography of soils

N ABUNDANCE beyond rechoning,
AL’. 5. soils are often cited as the
foundation of the nation's prosperity

—though, in truth, a bengficent climate
plays an egual role. The heart of the
nation’s soil wealth lies in the great
midwestern grain belr, with its deep layers
of glacial till and wind-deposited silt, or
[oess—products of the past ice age.
Relatively new in geologic terms, these soils
are classed as mollisols—one of several
orders found in the contiguous 48 states.

The soils of most deserts, and the world’s
most extensive group, aridisols are arable
when irrigated. Alfisols are productive soils
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formed under forest rather than prairie.
Though weathered, leached, and
tired, the ultisols of the Southeast are still
productive, thanks to heavy fertilization, a
long growing season, and adegquate rainfall.
Sofls require centuries or even millennia
to form. According to the United States
Soil Conservation Service, most topsotls:
cannot regenerate—and therefore cannot
afford to erode—ar rates of more than
five tons per qcre per vear. Shown here
(inset) dre those areas of the United
States in which both wind and water
erosion are causing losses considerad
to be twice the acceptable rate.




SOIL GROUPS

ALFISOLS-middla-agad, relstively
fertile, medium brown sotla

ARIDISOLS-middle-aged desert salls
low im organic matter

ENTISOLS-very urheveloped
solls, pale yellow to ksh brown

HISTOS0LS -vary young organic peats
and mucks, dark brown I.?:u black

INCEPTISOLS-young, few or faint
hariions, gray to red

MOLLISDLS~-middle-nged to young,
vory fertily, dark brown

SPODOSOLS-young, nutrfant-poor
soils, mostly sandy, pale ash color

ULTISOLS=very old, nutrient-poor,
distinct harlzons, yallow te red

VERTISOLS-middle-aged, clayey soils,
erack when dry, dull colars

MISCELLANEDUS-bars rock. salt
Mests, atvd ice Tields

D uLTIsOL
Surface fratures not o scale with 1ol profifes




its departure damages =o0il productivity, no
one knows with much confidence

[ asked M. Gordon Wolman, an eminent
geomorphologist at the Johns Hopkins Uns
versity in Baltimore, ould
care, “It depends on where in the U, 5. you
are and whether vour time scale 1s long or
short,” he said, “"Agriculture has pernaps
doubled the rate of geologic erosion, but, as
Ruhe indicates, vou have o be caretul what
area of the country you talk about. In
wie have made a mess of it, but forthe U. 5.
asawhaole, érosion is not killing us. Could it?
Probably not. Is it important? In some
places absolutely

Uhe 1977 o005 estimates showed Lhal ero-
sion in this country was patchy, Texas alone
accounted for one-fifth of all cropland ero
slomn. Rates we
lieves soils can tolerate were contined o
about 10 percent of the landscape: the Hign
Plains of Texas, the Palouse Hills of eastern
Washington, and the silty hills bore
Missouri and Mississipm Favers [rom west-
ern Iowa almost to the Gulf.

On the Plains, speculators and

hard-pressed ranchers have been plowing

I0W mMuch we s
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up hundreds of thousands of acres of fragile
srasslands to grow wheat—more than half a
million acres recently in eastern Colorado
alone. These solls easily hiow when it's dry
and prolonged drought on the plains, hke
the one that led to the Dust Bowl, iz only a
matter of time

ARMERS helped aggravate erosion
when they leaped suddenly into the
export business, In 1972 massive sales

of American grain to the Soviet Union
sent prices soaring, and by the end of the
decade the value of U. 5. farm exporis had
jumped more than fivefold. A third of our
croplands now produce for markets over
(hasing the price ol gran, Iarmers
plowed up an additional 60 million acres in
the 1970s, much of it once protected beneath

SELS

grass, snme of it steep and erodible

Few farmers still kept livestock, so Lhey
stopped rotating their helds in pasture and
hay and grew erosive sovbeans and corn
vear after vear. And from the factories had
come hig iron: 16-row cultivators and mold-

board plows, and monster discs. No longer a
modest red tractor with g coil spring under

- :“"-."i 3 .J:'.i-l.l..

H-q.--_ .

National e g J'.'r.’:'.rJ IC ."f'll'_u"' fember 1984



the seat, the wind up vour shirt, and the
manure spreader flinging chunks past yvour
ears, hut a four-wheel-drive behemoth with
a wraparound cab, Loretia Lynn on the
tape, and enough horsepower to plow
straight up hills. Big gear didn't run easily
on contours, and terraces built to slow ero-
sion got in the way. Earl Butz, then secre-
tary of agriculture, urged farmers to plow
“tencerow to fencerow,” but they even
plowed out the fencerows, the terraces, al-
most ¢vervthing but silos, So-called clean
farming set a lot more soil on the move.

But where dad 1t gor “'We soil scientists
ought to hide our heads in shame,” William
Larson, head of the soils department at the
University of Minnesota, told me. “We had
all this data on erosion losses, but we didn't
know what it meant, I'm trying to get that
word ‘loss’ out of my vocabulary, Soil isn't
lost as such. Very Httle of it leaves the
immediate landscape.™

Erosion has been lowering the mountains
and cutling and filling the vallevs since the
first raindrop hit the ground and the wind
began to blow. When erosion geis spectacu-
lar, asin the Grand Canvon, we enshrine it

Battling the sodbusters, ranch owner Edith
Steiger Phillips (right) helped spark a popular
movemeant now being debated in Congress.
Cn her property near Keota, Colorado, she
dizplays the dirt that buried her grazing land
up to the fence tops after 10,000 acres of
neirhboring range wis ploved out and
succumbed o the area’s notortous winds,
Fighting mad, she sued, claiming: "It's not an
act of GGod. Its an act of yreed. God doesn't
harite a plow.”

Millions of acres of western grosslands
have recently pone under the plow, largely to
grow whedt. Sodbuster legislation would deny
crop subgidies to farmers who break fragile
new ground without following conservation
practices. Cne experimentol approgch o hold
down soil ix used by Harold Thurow left) of
Ault, Colorado, who spreads his fields with
arilons, hoping thedr weight will hold the soil
between plantings

Do We Treat Our Soil Like Dirt?

as A national park and go downsiream to
tarm the sediments, The Mississippi River
poursmaore than a quarterof a billion tons of
sediment each yvear into the Gulf of Mexico
Undoubtedly, some of Towa's topsoil is in
that cocoa, but it'sdifficult to trace sediment
to its source. Luna Leopold, former chief
hyvdrologist of the U. 5. Geological Survey,
says that much of that sediment comes from
easily erodible shales that the muddy Mis-
sourl has been hauling off the Great Plains
since the Rockies came up.

“Tt's really the geology and climate that
count,” hesays, “One of the largest sediment
producers in the country is the Eel River of
California, It's not clear why, because the
Fel 1s covered with redwood forest. Clear-
cuts don't explain all that sediment, much of
which comes from landslides.”

You view so0il erosion differently depend-
ing on where you are in the country. Whal
may be a crisis to an Ozark family only inch-
¢s from limestone may be only an inconve-
nience to a farmer in western lowa on B0 feet

of fertile silt. There are upwards of 30,000
different soils in the United States, which
give identity to Black Earth, Wisconsin;
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OIL BEGINS AS ROCK

Pikes Peak.

Half Dome, the bedrock beneath my

vard in Maryland, all are sols in em-
Water 15 the agent, extohating
boulders hike shell off a hard-botled egg,

Dy
running over rock, under it, reducing it to
sand, silt, and microscopic particles of clav,
Water bathes the rubhble in carbonu
rearranging the chemistry of the rock

I'.'i'-]..
This
releases minerals to be held by clay and or-
ganic particles as nutrients tor plants

Do We Trear Chur Soil Like Dirt

Mozt soils are about half mineral, the resi
air and water mixed with a hittle organic
matter—the remains of dead animals and
plants. At a roadcut a soil shows its profile of
A, B, and C horizons, or what farmers call
lopsoll, subsoll, and the stulf below (page
7 1), Organmic matter gsually accumulates in
the A horizon, where seeds germinate, [
may not. Below Lhat, the H honzon collects
clay, iron, and aluminum. The C horizon is

weathered rock, (Combinued on page 373 )



The Living soil
AST AND TEEMING - continents in
breadth, mere feet in depth — soil
puilses with life. From microbes to
smoall mammuals, plants and animals
entrich sofl as they live and die.

Plants, particularly grasses, are the
main source of organic matter in soil.
A single rve plant may spread nearly
400 miles of roots underyground,
which then decompose in the soil.

The ant and earthworm are soil's
prime movers, creating porosity for air
and water, Huge ant colonies forage
widely, while earthworms plow
closer to home, pulling in leaves
and depositing tons of soil on the
surface in their castings.

Worms feed the moles, far right,
whose funnels serve as soil highways
for many species, Moles and other
burrowers, like the shrew eating
the bectle, near right, and the sleeping
growend squirrel, below right, help mix
soil as they tunnel in all directions,

Nematodes, mites, and springtuils
(enlarged square) live on the threshold
of visibility. Among a farmer's worst
pests, nematodes are preyed on by
fungi, which snare them with tiny
tenddrils. In the microcosm (lens),
bacteria are the great decomposers in
maost soils, while fungl prefer acidic
conditions. Threadlike actinomycetes
give off that earthy aroma you smell
when a fleld is freshly plowed.
Microbes in soil can give us diseédses
likke tetanus and bring us cures—
from streptomycin and pericillin.
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ATURE'S SOIL FACTORIES, wind
and water gnaw relentlessly at
earth’s rocky crust, creating
spectacular scenery and the parent
material for soils.

Acid-excreting lichens, like these
on a rock near Scottsbluff, Nebraska
(left), also contribute to breakdown,
as do temperature extremes that
freeze water in cracks and also
cause rocks to expand, contract, and
fracture (above).

A sample of Mississippi mud
(upper right) holds the three
particle sizes that make up all
soils; microscopically grained clay,
at top; intermediate-size silt, at
bottom; and larger grains of sand in
the middle.

Without life, however, whether
microscopic or as visible as this
sand hopper (right), dirt is not
sofl, many experis agree.




channels in search of food,  (right) and other

Ummammﬂm nematodes (below) are organisms move deeper

Water for life  Tednswetctned —Assltai, o r




Violent rain
loosens

topsoil
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Air: The soil
breathes

A ROBUST SOIL." is the
verdict of Dr. John Doran

(left), who uses his home-
made soil “breathometer” on
@ native gross prairie near
Sidney, Nebruska. Fashioned
in part from a coffee can
and simple lub materials, the
device is able o gauge a
soll's respiration.

“A soil’s health is related
to the biclogical activity in
it," says the U. §.
Department of Agriculture
scientist. “And you can
measure that activity by the
amount of gases given off.
The greater the biologic
activity of a soil, the more
fertile it is.”

In an endless quest for
nutrition, multitudes of
burrowing creatures, such
as this red velver mite (left,
center), aerate the soil and
improve its ability to absorb
water, But 70 to 80 percent
of a soil's metabolic activity,
says Doran, is generated by
microscopic organisms, like
bacteria, fungi,
actinomycetes, and algae
(left, bottom).

The most important work
performed by these
microbes — billions in every
handful of soil — is to break
down organic material into
humus, which also aids in a
soll’s water retention, and
to convert nutrients into
forms usable by plants.
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Horizons: a soll's history

RIPLE-LAYERED, a

cake of soil bares its
unigue profile to experts
(above) in a cotton field
near Jackson, Tennessee
—an area rich in wind-
deposited loess. Littered
with residue from the
previous year's crop, the
A horizon (diagram) is
high in the organic
matter beneficial to the
growth of young
seedlings. Characterized
by its tilth and friability,

or crumbliness, and
popularly known as
topsoll, this elght-inch-
thick horizon might be
considered deep by a

New England farmer,
shallow by an Iowan.

Mature roots commonly
extend well down into
the B horizon, where
clay and minerals
accumulate, and even
into the C horizon, here
marbled by alternate
wetting and drying.




N THE great chemical

(diagram). Before the

stew brewing beneath advent of nitrogen

our feet, one animal's
waste becomes
another's food. Earth-
worms, called by
Aristotle “the
intestines of the
earth,” constanily
refine soil by process-
ing it through their
gut (facing page, top).
Thelr fertile castings,
like those being fed
upon by a pot worm
(above right), help
sustain vast
populations of
springtails (right).
Chemicals in a pot
worm's slime track
(facing page, below)
may in turn host
colonies of bacteria,
Some bacteria fix

nitrogen from the
air for use by plants

fertilizers, livestochk
waste was the best way
to enrich depleted solls
—and was usually
“free for hauling.”
Here farmer Gene
Logsdon (above)
examines a pile of
manure on his pasture




eriod of time,




Crganic all the way, 1




(Coniinued from page 363 the parent
material from which soll forms, There are
so1s that stand thas little lecture on its headl
for soils are as vaned as the rocks, climate
lopography, organisms, and length of time
thit creats them

Bacteria—and rain and lightning—pull
nitrogen from the air. Plants take root, suck
up nitrogen and the minerals leached from
rock, throw seeds, and die. Worms, ants,
gophers move in and rearrange the soil,
opening 1t up and gving itair. Multiplving
beyvand count, microbes help release nutri-
ents from dead plants foruse by hive ones In
decomposing argamc matter into humus, a
dark adhesive embracing clav particles, giv-
ing topsoll the feel of bread crumbs and the

lunction of a sponge. Rools can now more

rasily get water and ErOwW A sonl evolves
Except for mucks like the Sacramento
Lelta, most soils have little humus, mavbe 6
percent under praine and almost none in the
deserts. But humus 15 {far more important
Lhan its propertion in sois indicates. By
manurimg or plowing under a cover crop like
clover, # farmer can return nutrients to the

¢irl tor his next rotation of corn

LANTS ARE NOURISHED by inor
gamc minerals, o the corn doesn't care
i mitrogen is converted by bacteria from
manure or scattered frowm a bag of com-
mercial inorganic fertilizer, but the farmer
may see the difference in his cash flow
Aboul hatt our 8. 6-hillion-dallar fertilizer
il 15 for nitrozen, most of it in the form of

ammoniia made from air and natura

Eas,
making farmers all the more vulnerable to
the volatile prices and politics of il and gas

More important, humus helps tops=oil
hold water against a dry spell, and by ab-
sorbing runoff, it slows erosion. But left un
protecled on a hilislope, topsold gradually
gives up its organic glue to a thin sheet ol
moving water. “As slopes erode.” Klaus
Fluch, an SCS scientist, told me, “you get
more runoff and less water infiltrating the
soil. Chut in those areas of the country where
walér is cntical, the crops get starved. We
réallyv saw it ko the 1983 drought.”

The deserts are fertile because there is lit-
tle rain to leach away the mineral nutrients
['hat’s why Arnizona's Salt River Vallev
ploomed when 1t was rmgated, and why

_II
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salts still plagueit. The glaciated Midwest is
productive because its soils are young, from
rich sedimentary rock, and its climate fa-
vored prairie grasses whose mats of roots
made deep humus,

Pity the Pilgrims, who stepped ashore to
confront a wall of forest and a cruel joke
beneath the trees. New England stands on
granite. Except for the silted beaver mead-
aows and alluvial valleys like the Connecti-
cut, the glaciers left the colonists only a thin
mantle of hilly, stony soil. The Southeast
also was of mineral-poor rock, and it had
weathered too long in the rain. Save for the
river deltas and the limestone valleys, itsold
soils were largely pooped out before the first
ax rang in the forest.

My vard on the rolling Maryland Pied-
mont of suburban Washington, D. C., 15 of
that tired soil, The rock came up & quarter
of a billion years ago, as the Appalachian
Mountains rose into the rain and were re-
duced to hills, the debriz washing onto the
coastal plain.

OR MILLIONS OF YEARS rain
leached miinerals from soils of the
southeastern U, 5., making them acid-
ic and salting the sea. The rain reacted

with carbon dioxide to release hydrogen
inns—the source of acid—that replaced nu-
trients in the soil. In the arid West, with little
rain to leach the minerals, salts crusted on
alkaline fields as on the rim of a margarita
glass. My azaleas prefer acidic Marvland,
but most plants like neither extreme. They
seek neutrality.

The colonists opengd the Piedmont forest
and dropped seeds in the sunlight. Crops did
well for a few vears, then thinned. Trees
could exploit these poor soils by recycling
nutrients from dropped leaves back through
the roots, but fertility was all in the humus
and not in these tired kaclinitic clays. With
the trees gone, the humuslost its fuel. Stored
fertility went up shoots of tobacco, and, so to
speak, upinsmoke. Deep gullies crawled up
hillsides of tobacco and cotton, subdividing
farms, Sediment went downhill like melting
sugar, filling streams and swamping bot-
tomlands, provoking Patrick Henry to
write: “He is the greatest patriot who stops
the most gullies.” It is no wonder the settlers
had an itch to head west.

370

By the 1930s the Piedmont was eviscerat-
ed from Virginia to Alabama, and terraces
and contour plowing on ¢lay subsoil seemed
like surgery on a red cadaver. Much of the
Piedmont has since reverted to forest, and
the gullies are difficult to find in the shadows
of the pines. “It’s not much of a forest yet,”
zaid Dick Arnold of the SCS. “It's just hold-
ing that landscape together. The Piedmont
was unstable and ready to go. We just gaveit
the nudge and phhhsst! It went."

Unlike Piedmont =soils that often form out
of the rotted bedrock below them, many
soils evolve from rock moved from else-
where, eroded by wind, by glaciers, by run-
ning water. The first soils, formed maybe
400 million vears ago, are no more, Other
soils have come and gone, eroded from hill-
slopes and rearranged with new personal-
ities on fields and river bottoms, only to be
covered again by the rising sea or buried be-
neath new sediment on which vet other =oils
have taken shape. Louisiana is essentially
sediment hauled by the Mississippi from as
far away as Montana. Winter lettuce getsits
head on the flat Imperial Valley of southern
California in soils compozed of bits of the
Grand Canvon, Monument Valley, and
God knows what else the Colorado River
dug out of the Rockies and the Colorado Pla-
teau and dumped on the Imperial in layers of
sediment three miles deep.

But for moving earth, nothing rivaled the
ice sheets and winds of the Pleistocene. For
more than a million vears, North America
bent under the frozen weight of four major
glaciations—the Nebraskan, Kansan, Illi-
noian, and Wisconsin. Each advance of the
ice deep into the Midwest pulverized its soft
landscape; scattering chunks of Canada in
new terrain of accumulated glacial till, mak-
ing good stuff for soil.

Rivers of gray mud poured from the melt-
ing ice. In winter the rivers fell, exposing
vast bars of sediment to the wind. Clouds of
wind-blown silt fell all over the Midwest as
loess, piling up in hundred-foot bluffs near
the Missouri and Mississippi. Successive
soils of loess and till weathered during the
millennia between the glaciers and were
buried with the next advance of the ice. The
frosting on the cake is the young Wisconsin
till and loess, little weathered in the brief
10,000 vears since the 1ce melted.

National Geographic, September 1984




These silty uplands are the source of our
worst erosion. Naked on a rainy hillside any
sonil will move, but loess poursoff like cream

TWAS MAY, and Bob Ruhe was driving
a Chevy Suburban across lllinois on one
of his many traverses, examining loess
from Mississippi to Minnesota and out to
western Kansas, Twao of his students from
Indiana University followed us in a pickup,
a hydraulic soil-coring rig boltéd to the bed.
Ruhe occasionally wheeled off the wrong in-
terchange, absorbed in what he was saying

“Evervbody ought to thank God for
loess!™ he shouted. "The breadbasket of the
world sits in the middle of the Wisconsin
loess and glacial drifts—corn, sovbeans,
wheat. The most productive soils 1o the
warld. If we didn't have this recent glacia-
tion and the loess to bury that old stuff, we'd
be having to farm these buried soils, like the
Yarmouth, which is what theyv re doing in
parts of southern lowa where the loess has
thinneéd. The Yarmouth weathered all the
way through most of the Pleistocene. ILU's
shot to hell, Its B honzon i1s heavy clayup to
12 feet thick. Water perches right on it. And
that stuff would be on the ground today if it
weren't for the Wisconsin loess

“hee thatrise up aheadr That's the border
of the Wisconsin dnft. Beautiful, just like a
laver of cake. It goes all the waytoCanada.”
We drove up the leading edge of the last gla
ciation, past a shack and cattle pastures.
North of Champaign-Urbana on U. 5. 74
we were vibrating. The country was fiat to
the eve, but the roadbed was corduroy, An
old clay lake bed lay under the loess. Water
perched on the clay saturates the loess so
that ice heaves up the highway, and our
su-bur-bur-bur-bur-ban

Loess also covers the Snake River plainin
southern ldaho and the wheat fields of the
Palouse. Loess laid down on the plateaus of
China is hundreds of feet IErL']J Attheend of
the Long March, Mao Zedong hid in caves
dug in loess.

More than 4,000 years ago the Chinese de
vised asystem of land taxation based on soils,
but pedology, the science of soils, isstill very
voung. It was not until late in the 19th centu-
ryv that V. V. Dolkuchavev looked out on the
A, B, and C horizons of Mother Russia and
pronounced that soil formation was strongly

Do We Treat Our Soll Like Dirt?

influenced by climate. In the U, 5., Eugene
Hilgard was indeépéndently arriving at simi-
lar conclusions, relating native plants to
solls in the South: beeswax hummocks,
buckshot clay, hog-wallow prairies. He
showed why solls of the arid West were fer-
tile and how to control alkalinity and salts
with gypsum and heavy-flood irngation.

“In many ways, soils are still a mystery,”
Dick Arnold told me. *We know some basic
physics and chemistry, but we still have 2 lot
to learn about how soils form.™

In 1926 Hans Jenny arrived here from

“It's not bankruptoy in your normaol
sense,” says farm lowyer Brett Merrill,
displaying a case file, in Swainsboro,
Creorgio. "Chapter 11 of the 1978
bankruptcy law enables farmers to

restructure thetr debts and continue
farming, but it requires a substontiol,
good-faith effort.” He cttes drought, [ow
prices, nigh miterest rates, and
mismanagement as his clients’ main
problems. Complained one: "The
Farmers Home Administration loaned
e 400,000 to put tn origation, then
prices went so low I couldn't form.”




Everything, including the
kitchen sink, pets thrown n
a rully in west Tennessee

fabawe) to slow the Hood of

runcoff érosion. Statewide
fowever, | Ennessae’s
erosion rafe 15 falling, as
rarmers adopt measires
such as conservation
tillage encouraged by the
LY. &. S0l Conservation
SETVICE, With budget
cuthachks, the SCS now (s
focusing its afforts on areas
of the most critical
concern

LIt such area (s
Washington Stoate’s
bountiful wheat kingdom,
the hilly Palouse region,
where farmers have
Deen plowing the hills
Jor a century. Whnen
slopes are plowed, sheer
gravity tokes a toll. But
old-fashioned forming
fecnnigues, (ke cuithwarion
up- and downhill seen
at Diamond, Washington
(above right],
dramatically increass

erosion. Already, a tenth

of the Palnuse, or some

200 (M) aores, has [ost
miich of its topsotl, The SCS
estimates that this erosion
could be reduced by 40 to 60
percent by using simple
conservation methods that
would not seriously affect
farm incgme

In another tarpeted
area—ithe Beaver Creel
witershed of Macon
County, Georgio—5CS
afficial Fete Doavis (right)
points out an example of
gully ernsion s0 serious it



hos couted fomilies o

H
abandon their homes. He

encourages farmers to curb
runcff by constructing

ferraces and lavineg down

underground pipes to drain
ExXCess water off the flelds
and tnto small storage
basins

"VWe're [osing 40 tonsan
acre on some forms,” he
airyvs. "“The high price of
soybeans coused a real
plow-out. Let’s face it:
Economics s the name of
the erosion game.'




Switzerlund. For years he occupied Hil-
gard's chair at the University of California
al Berkeley—Jenny is professor emeritus of
soils—trying to quantify the factors of scil
formation. He might be excused were he to
rest on his worldwide scientific reputation
and put his feet up on an ottoman. He isnot
s0 inclined. Believing that soils highest in
organic matter would exist at high altitude
near the Equator, he recently climbed up
Mount Kilimanjaro and filled his plastic
bags with black soil. The Tanzanians were
astonished to see this wisp of 2 man at 14,000
feet, Hans Jenny was 82,

As with most sciences,; pedology is full of
pigeonholes and considerable fluttering to
specialized roosts. The roosts have been
shifting from the field to the blackbeard,
with a growing use of computers and mathe-
matical models, “Modeling is a sort of fash-
ton,” Dr. Jenny said. “We need a lot more
conceptusl work. "

If one of Ruhe's students shies from the
mud of feldwork and begins relying on
cquations, Ruhe will plop a can of Play-Dioh
on hiz de<k and tell him to make his model of
that. Ruhe would rather be out on the land-
scape, like a wildcatter, clattering across the
Midwest in his truck full of dnll pipes,
punching the country full of holes

T A FARM in northeastern lowa,
Ruhe's students backed their pickup
into a field. The temperature was in

the 40s and the wind put an edge on
the rain. The first core came aut of the hole.
Standing at the tailgate, Ruhe laid the plug
of mud on asheet of white butcher paper. He
pinched off a gob, smelled it for humus, and
rubbed it between forefinger and thumb like
a bank teller checking cash, feeling for the
grit of sand and the flour of silt, squeering
out a ribbon of clay. As more cores came out,
Rube wrappéd them like salamis, rubbing
ribbons of soil, assaving texture in the rain.

Sails have their own internal construc-

tion—{rom silts like flour to clays as tight as
sausage—which determines the pore space
for roots and water. A sandy scil can be
droughty eveninthe rain. A heavy clay sub-
soil or impenetrable hardpan will cramp
roots or drown them. Farmers prefer a
loam—about equal parts sand, silt, and clay
and enough humus for a frable texture of

crumbs. Loam is soft underfool, Aftera day
on clay vour feet hurt.

Ruhe wiped his hands. “I've preached
heresy—the best thing thev could doin west-
ern lowa is let those steep slopes erode down
on the valleys where the stuff can be farmed.
This doesn’t mean 1 wouldn't be scared if |
had to farm a heavy clay B horizon."

Landscapes alternate between cyvcles of
crosion and stability. Sediments gradually
build up, then the climate changes, the earth
uplifts, or man clears the land, and on this
unstable landscape the soil begins to move.
The Mississippi Valley has had a number of
such cvcles.

In a big storm, clay and organic particles
may go hundreds of miles, vet there are
coarse sediments that eroded into the Mis-
sigssippd Valley 15,000 vears ago that still
haven't reached the Gulf. The entire Missis-
sippi watershed is storing and moving sedi-
mentin obscure stages from a hayfield ditch
in eastern Montana to New Orleans,

Arrovos in' the Southwest are usually
blamed on overgrazing, since shortly after
big herds hit the range in the late 1800s gul-
lies began debouching from the foothills like
spaces between the toes. The cow was prob-
ably the trigger, but the valleys were full of
zediment poised to go, just as they had gul-
lied dramatically thousands of vears ago
when climatic shifts removed vegetation,
exposing soil to summer cloudbursts.

Landscapes do not evolve gradually, ac-
cording to Ray Daniels, former director of
soil survey investgations for the SC5. 1
think yvou get them steady by jerks. Most
people bave noidea how fast landscapes can
change. In some cases man-made erosion
may be faster, in others slower, than geo-
logic erosion. Our landscapes are largely
shaped by erosion.

“A lot of people want to hold those loess
hills in western Iowa forever. You can't
There's begn tremendous cutting the past
1,500 years. Sediment helps dissipate the en-
ergy of a river. Take sediment out, and the
river starts cutting like hell, as the Missouri
has done below its dams. In the tropics some
of the most fertile solls are from fresh mate-
rial exposed by erosion, I'm not advocating
we erode everything, but I'm also not saying
that all erosion iz irreversible damage, |
don't know of any such thing in soils.”

National Geographic, September 1954




John Peterson, former head of agronomy
at Purdue University, is less sure. “No ordi-
nary farmer could afford to reclaim large ar-
eas of subsoil,” he said. “Even discounting
extravagant claims of the doomsayers, we
can't afford to lose productive topsail. ™

N 19535 a family on the loess hills of west-
ern Tennessee hoed 30 acres of cotton.
Ten years later one man with big equip-
ment could handle a thousand acres.

“In about 1974 soybeans went up to $12,
and people just went wild clearing fand,”
satd Bruce Calhoun, an SCS technician at
Union City. "After a few vears there isn't
enough humus to hold the loess, and the sail
just goes, Farmers say, ‘I've got to pay for
the combine.' | can understand their reason-
ing, but they're shortsighted."

We drove past eroding hields where farm-
ers had ignored contours and driven their
big rigs uphill and down. Road culverts
were filling up, and asmall dam builtin 1963
to trap sediment for 50 vears was already
choked with silt and box elders.

We parked on a high loess bluff above the
Mississippi. Below was Reelfoot Lake,
shaped in 1811 and 1812 by the powerful
New Madrid earthguakes and silting in
from these hills ever since. In 50 vears Reel-
foot could again be 4 marsh.

Maury Headden farms near Newbern,
Tennessee. Heis in his 708, He breathes life
into the dry language of solls classification.
Eroded rills are “shoestrings,” steep land is
“all rolled up.” He pointed to a rise in a
plowed field—a Typic Hapludalf according
to the SCS—and said, "That's good land,
yellow poplar ridge ground.” A damp de-
pression; “That's buckshot—white gum
ground, and it's sticky way down.”

We walked down his terraced pasture toa
cattle pond by the woods, where silt from
neighboring fields had almost buried his
fence. “The land back when we was vounger
grew red clover and made a lot of humus,™
Maury Headden said. “You don't see that
any more, My daddy’s farm was level land.
He said I'd lose this up here in five years to
erosion, and I darn near did. It started to
leave as soon as we worked it for cotton. |
didn't like terraces, hut you've got to have
them on this steep ground. T want to leave
this ground as good as [ found it."

Do We Treat Our Sofl Like Dirt?

What is excessive erosion? According to
the SCS, itis anything over five tons per acre
per yvear on most soils, down to two tons on
others. The maximum soil tolerance, or *7T-
value," apparently evolved from SCS esti-
mates from the 1930s that topsoeils deepen an
inchin 30 years—iive tons anacre each vear,
Keeping erosion below the T-value suppos-
edly would enable farmers to grow high
vields economically and indefinitely. But
the scientific basis for T-values remains
controversial

“We just came up with a figure,” said Bill
Brune, former SCS state conservationist for
Iowa. "I don't think any scientist knows
how long it takes to generate soil. " Research
is spotty, but it shows some topsoils deepen-
ing aninchinonly 15, not 30, vears, Yet soils
aren't likely to be created at the bottom from
unconsolidated material any faster than an
inch in 300 vears, and a lot slower from hard
rock. No farmer is likely to get his erosion
rutes that low. The five-ton T-value may be
too low if it is meant to approximate the for-
mation of topsoil, but it is too hgh to keep
the rooting depth of soils from gradually
shrinking. Nor does it take into account
the damage done by eroded sediments to
streams and lakes.

To Klaus Flach, an SCS scientist respon-
sible for reexamining T-values, “It's a pretty
good expression of averages. But | cant
prove it It's intuitive. A lot of loess soils
probably aren't hurt all that much by some
erosion, but if there's a clay pan exposed,
yvou've got real trouble.”

Walter Wischmeier, who developed the
equation for measuring water erosion, told
me, “A soil tolerance has to be low enough to
protect productivity, but it has to be attain-
able by farmers. A good sod will prevent ero-
ston, but we can't eat grass.” To many
sgieniists ke Tom Dunne, a hydrologist at
the University of Washington, there is little
scientific basis for the five-ton T-value,
“The mistake,” he says, “is to try to give peo-
ple a warm feeling that preserving soil is
good. You've got to find out how erosion is
damaging production, if it is."

Unfortunately, it is difficult to isolate
what erosion does 1o soil productivity from
all the other variables—weather, fertilizers,
the farmer's skill—that influence crop
yvields, Neil Sampson, a former official with
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the National Association of Conservation
Districts, says, “In my judgment the eco-
nomics of erosion on soil productivity is seri-
ous. The thinner that topsoil gets, the higher
the productivity loss for cach additional inch
that erodes. But you can’t prove it with
much intellectual rigor; We can’t always tell
vou if the deposited soil is damaging or
beneficial, although it is damaging in
SOME CAses.

Despite erosion, crop yields have been in-
creasing for vears, Scientists believe erosion
damage has been masked by technology,
particularly the tenfold increase in commer-
ical fertalizer use since World War 11.

In shallow soils or in those where erosion
has cut the capacity of topsoil to hold water,
crops can’t be helped by more fertilizer,
That'swhy Wilham Larson, at the Universi-
ty of Minnesota, pays less attention to high
ernsion rates—and T-values—than to the
vulnerability of the soils that remain.

He has compared eroding loess soils of
western Iowa with similar ones of western
Tennessee and Mississippi. Unlike Towa,
those in Tennessee and Mississippi are often
underlain with dense pans that block roots
and water. At current erosion rates, Larson
estimates that productivity losses in a hun-
dred years could be minimal in western
lowa, but substantial in Tennessee and Mis-
sissippl, while the drop in vields nationwide
may be no more than 5 to 10 percent.

Farmers know how to control ernsion, but
sofl conservation is still dictated more by
economics than by good intentions. In re-
cent years, when fuel, fertilizer, and interest
rates headed for the stratosphere, farmers
began thinking twice about exercising their
big tractors. Instead of burving weeds and
crop residues with  heavy moldboard
plows—and burning a lot of fuel—they
could kill weeds with herbicides and drill
through mulch with a “no-till" planter be-
hind a smaller tractor.

MNo-till farming has its drawbacks on cold-
erand poorly drained soils—such as diseases
and some lower fertility—so many farmers

mulch-till instead with a chisel plow or disc

A wet spring won't delay their planting as
much, and the mulch of dead weeds and
crop residues holds the =oll, and moisture
should drought occur. Roughly one-third
of all U. 5. cropland is now in some form
of conservation tllage, and half could be
by the turn of the century., During recent
vears Tennessee's annual erosion rate has
dropped from 14 tons an acre to about 10,
probably because of reduced fall plowing,
Mulch on the fields and less plowing means
less runoff and erosion, but [armers are hav-
ing to lay on more herbicides,

T ON THOSE STEEP loess hills,
farmers can't hold soil with onlv
mutlch. They also need grassed drain-
agewavs and terraces, and that takes
bulldozers and a lot more money than mast
farmers can justify. Unfortunately, such
conservation doesn’t usually repay a farmer
in improved yields what he spent to save
soil, at least maybe not for 20 years, and
that's n good part of a farmer’s productive
life. "The farmers around here want to con-
trol erosion,” an 5CS man told me in western
lowa.*They come in and ask for help, but
it's @ matter of costs: ™
lowa puts up conservation funds along
with those fromthe U, 5. Departmentof Ag-
riculture. The money never goes farenough,
in part because until recently half the federal
effort had been spread on soil with low ¢ro-
sion rates, Yet in 1983, with erosion control
at a billion dollars, the President's Council
af Economic Advisers estimated that fed-
¢ral subsidies to farmers blew right off the
chart: from 7 billion to 28 hillion dollars in
two years. [axpayers were forking over
$12,000 per farm to subsidize production,
and 3400 to hold the soil
The Reagan Administration and Con-
gress have agreed to target some erosion
control where it is needed most—not only
where ¢rosion rates are high, but also where
shallow soils and hardpans can affect pro-
ductivity. Peter Myers, chiefl of the S5CS and

New horizons in the nation's soil profile, man’s garbage can dramatically alter a
soil’s structure and chemistry. As seen in this cutaway of a small landfill in
Nebrasha, space for rooting after “reclamation” is often limited to grass. Asks one
expert: “How much longer can we pile our sweepings under nature's carpet?”
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Len and the art of seil making have
hedped a groy-bearded “rubble rouser™
enown 05 Adam Purple create a
“Crarden of Eden”™ [opposite) from the
urbcn decay of Manhattan's Lower
East Side. "As the City removes
butldings," he says, “1 follow behind
with pick, shovel, and rake, converting
their rubble fnto soll™

Brick sand, sifted from the debris of
demolition sites (below), serves as the
parertt material for his soil, while horse
manure from Central Park (right)
provides organic material, Popular
with area residents, Purple’s garden has
been difficult for city officials, whose
plans to supplant it with low-cost
housing are currently under way.
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a grain and hog farmer from southeastern
Missouri, told me: “Targeting i1s causing
people to concentrate on erosion where it is
worst. Politically it isn't easy. Thev'd like
the money spréad around as it always was.
We know how to control erpsion. But cost
effectively? Most soils yves, others no. We
need a lot of answers, particularly to show
the farmer what he's losing in terms of pro-
ductivity. The trick 1s to crack the big-
equipment syndrome and get the farmer off
that big breaking plow. He's been doing
things for vears that his father did. When I
started conservation tillage, my neighbors
scratched their heads. Thev thought I was
being slappy.

“We've always gone at erosion as g moral
issue, but now we also want to appeal to the
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farmer in dollars and cents. We have to be
careful not to paint a distorted picture. Soil
erpsion is not a today problem; it's a tomor-
row problem, bul you have to work on it
today. Why squander what we have#”

HE HIGH PLAINS OF TEXAS ap-
pear to bave been ironed. When the
Rockies first wore down, a slurry of
hroken mountain washed onto the
plains. Winds sifted the fine stuff around
and dusted the plains to make soil. The soils
still blow. During droughts, sand blows
across the fields, shredding crops to confett
and piling up in dunes, The dust of fertile
silts, clays, and humus winnows into the sky
and moves east
Water erodes more

soil in the U. S. than

-
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wind, but one bad High Plains storm can
crater a field. A third of American cotton
comes ofl the drvland felds between Big
spring and Amanllo, Texas, and with i

mavbe a guarter of U. 5. soil eroded by
wind. Cotton farmers plow often and deep
to bring up clods of s1lt and clay to hold mois-
ture, but winds suck up the fine particies
Yields |-i.1‘|:'i'||h'llj"l['-lll';!_f.J'—!tll."'-ul::ll:l|_'_:_'T'-'.':.;|r]l_|i:_'|_'_
R. C. Thomas, a farmer near Big Spring,
told me, "We're cutting our own throats by
poine cotton all the time, but it's -IIJ'.;=|_'. ANl
vival, A lot of range has been put in cultiva
tion that shouldn't have been. There's no
body to our soal. They have all those corn-
stalks up on the prairie. What 1 wouldn't
give for some of that organic stuff here ™
Drniving to seminole with Bill Fryrear,

Do We Trear Cur Soil Like Dirt?

Intensive use of the land, whether by

fumman or priinie dog (below), can leave
the soil unprotected. The naked soil of a
vebraska pratrie dog “ghost” town (Teft)

may require years [0 recoler

L

' ]
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head of the USDA Agricultural Research
Service station at Big Spring, | passed fields
littered with white rock, where plows had
clipped caliche. In dry country, hmie leaches
down only a few feet, where 1t hardens like
concrete. Hit caliche with a shovel and your
elbows ring. In the Central Valley of Cali-
lornia—the national grocery—D-9 Cats
drag huge breakimg plows to fracture similar
hardpans of silica. Growers used to hlast
holes in it with chynamite and plant fig trees
Much of the High Plains of Texas sits an 2
caprock of caliche as thick as 30 feet. When
the spil blows down near that ., Your next ro-
tation better be odl

We walked into a cotton field that résem
bled the Sinn desert, Dunes 15 feet high bur-
1ed the fences. Farmers have built as many
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as three fences, one an top of the other, as
sand covers them up.

“The potential for erosion now is worse
than in the 1930s," Bill said. “If it gets asdry
as it was in the 1930s, we're in for some real
trouble. You're in country now thal man in
his infinite wisdom did not improve upon.”

S A HUNGRY WORLD keeps crowd-
ing onto worn-out soils, Americans are
fortunate to possess 30 many good
ones. Although we pave fewer than a
million acres of farmland each year—not a
rate sugeresting a national shortage in even
the foreseeable future—California contin-
ues putting a lot of soil under macadam and
Mr. Taco. In a few decades the orange
groves of southern Califorma have ap-
proached a memory, and the sprawl of Sili-
can Vulley has chased 80,000 acres of prune
and walnut orchards east to the Central Val-
lev, where the cost of water continues to rise
with the salts.

Soil scientist Roy Simonson suggests that
on the whole our better soils have lost some
fertility as we have improved the poor ones
with fertilizers, so that the weathered coust-
#l plain of the southeastern U, 5. now com-
petes with the corn belt.

High costs of labor and land have caused
farmers to turn more o science and technol-
ogy for their high vields, using soils to prop
up crops in the sun, In trying to reduce the
risks of weather and disease, science and
economic pressures have helped encourage
i riskier way of farming: away from rota-
tions that hold and restore soil and toward
erosive beans and grain for unstable export
markets. Although half of America’s farm-
ers have almost no debt, many are in serious
trouble, heavily mortgaged. These are the
guvs who lean hardest on their soil.

Forall its Byzantine subsidies and distort-
ed markets, American agriculiure 15 no
small success, but to maintain high vields
will require scientific advances—Dbetter
plant breeding, maybe perenmal grains—
and more sophisticated farming. Erosion

may not gouge hig holes out of soil produc-
tivity nationally in the next hundred years,
buta century isashort time in the life of a na-
tion. Eventually our descendants may wish
we had taken a longer view.

But that docsn’t make today’s choices ob-
vious. We still know too little about how
much erosion is too much. How much mon-
ey should we spend, and where should it gor
Should we continue subsidizing conserva-
tion tillage when fuel bills already give farm-
ers incentive to leave the plow inthe shed? s
our goal to protect 2o0il productivity, or keep
silt and pollutants from getting in reser-
voirs—and if both, whal is an economic use
of scarce tax money?

Sodbuster bills now before: Congress
would deny certain crop subsidies to land-
owners who plow up erodible range. It
makes sense not to pay for dust storms, but
some ecanomists doubt that this will stop the
plows, when cattle ranchers are desperate
and speculators can transform §100-an-acre
rangeland into $300 wheat fields and walk
awayv with a killing.

There is a nostalgia for the family farm
with Pa in the barn milking the brindled
cow, and an uneasiness about the trend
toward big corporate farms. On the other
hand the Piedmont was gullied by thou-
sandsof desperate families, and more profit-
able farms may be better able to afford costly
soil conservation. Maybe our nostalgia is for
the family, not the farm or its hard life few of
us ever led and many willingly fled.

Economics, not nostalgia, governs the
plow, The world’s appetite drives our pro-
duction of grain and soybeans; conseguent-
Iy, if exports and prices soar again, another
big plow-up of erodible soils of the Middle
West is inevitable. Those men on the plows
churning up High Plains range are hoping
for rain and a few bumper wheat crops to
pay off a gamble in country where grass re-
turns slowly and drought haolds the cards
“T'm not opposed to people making money,"”
Peter Myers told me, “but I am opposed to
another Dust Bowl." ]

Islands of earth in a badly eroded section of Tennessee seem to hold the trees on
pedestals, The protective cover of plants, in fact, holds the soil—a basic truth too
often ignored. “If we ever get serious about conserving our soil,” says Dr. Steven
Holzhay, director of the National Soil Survey Lab, “we have a lot of the facts to do ir,"
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Patterns of
Plenty:
[he Arf
farming

PHOTO ESSAY BY GEORG GERSTER

HE PAINT is golden corn and emerald
alfalfa, nourishment for livestock in this
rolling northeast corner of Iowa (left).
The design emerges by planting alternating

crops across the slope of the hill to battle water
erosion. Connecting grass waterways drain
excess rainfall. From a ground-level view this
farmer is husbanding his land with contour
strip-cropping. But from my vantage point in a
single-engine airplane some 1,000 feet above
his work, the farmer is also an artist.

As a Swiss photographer who specializes in
aerial images, I never stop marveling at
America’s diverse and productive farmlands.
While coaxing bounty from the earth to feed the
U. 8. and other nations, farmers coincidentally
offer up a visual feast for the eyes of an airborne
viewer. In an age when sweeping satellite
tmagery enhances our knowledge of land and
water, I believe that low-altitude perspectives
can also serve us, giving intimate reminders of
our vital relationship to the land —and our
responsibility to sustain its wealth.
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Texas Panhandle farmers roughen the soil with a 60-foot-
wide implement called a sand fighter. An old wind-carved
depression filled with water creates the centerpiece.

TI'J' SOFTEN THE BLOW of winds on tender cotton shoots,
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Ol leases boost furm income in western North Dakota,
where, to counter erosion, fields of grain and fallow lie
perpendicular to prevailing westerly winds. The August
harvest dries in windrows. Dark potholes are wind-eroded.




REENING THE DESERT with irrigation, Arizona farmers
produce some of the nation’s highest crop yields per acre.
A quilt of dark green alfalfa, light green wheat, and brown
fields —awaiting spring cotton — covers the Salt River Project

National Geographic, September 1954




near Phoenix. Center-pivot irrigation near Yuma annually rains
some 400 million gallons of well water on each 130-acre wheel
of alfalfa or grain, harvested as often as ten times a year.
Colorado River water nourishes distant fields and citrus groves.

r_'r

The Arf in Farming




LOODED RICE FIELDS shimmer in humid southeast

Texas (left), where contour levees maintain the needed

water level and prevent drainage into the snaking gully.
On rolling terrain near Wichita, Kansas (center), gradient
terraces, 40 to 50 feet wide and one foot tall, break the energy
of flowing water to control erosion and help direct excess

National Geographic, September [984




radin into grass waterways. Darker green strips hold winter
wheat, Stubble from fall-harvested sorghum remains on the
fields to conserve moisture until May planting. Feed corn for
dairy cattle (right) veers around grass-covered stones pulled from
the rocky soil of a Vermont farm, deeded to its owners’ ancestors

by the brother of Revolutionary War soldier Ethan Allen.

The Artin Farming




EBRA PATTERNS signal soil-conserving strip-cropping
in southeastern Washington’s hilly Palouse, one of the
nation’s major winter wheat regions. Golden strips
hold stubble from the recent August harvest. Planting will soon
begin on dark strips that are allowed to lie fallow for a season
to collect moisture. Though strip-cropping and contouring




greatly reduce erosion on this fertile, vulnerable soil, less
than 10 percent of the area’s farmers do so, citing greater
expense and work time. But one farmer was apparently won

over after he studied one of my photographs hanging in his
local U. 8. Soil Conservation Service office. “If you can turn
my farm into such a beauty,” he told the agent, “go ahead.” U




Man and Manatee:

- AARGANTUA
(l of the shallows,

the manatee, or
sea cow, finds sharing
Florida waterways with
human beings an
increasingly dangerous
predicament. AS
bhoaters grow Ln
number, dozens of these
gentle, elephantine
mammials suffer
disfigurement or

death. In the Crystal
River (right) an
inguisitive adult, ten
feel in length, swims
toward an anchored
maotorboat that under
power could bounce
across its back, leaving
scars. A head tnury

could kill. The huge
propeller of a larger
boat sliced the fluke of
a female called Sadie
(below), whose calf is
untouched so far. Scar
patterns help identify
individuals for
researchers strugeling
to save the endangered
mandtee. Their
pioneering efforts
bring together federal
and state agencies,
power-plant operators,
conservation groups,
and gceanariums n
innovative programs
that include Dr. Jesse
White’s captive-
breeding plan described
on pages 414-18.

o

By ALICE J. HALL
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‘an We Lave Together?

Photographs by FRED BAYENDAM




R TARM WATERS of the
[/ Crystal River, heated by
74°F springs, attract more
than a hundred manatees each
winter: in summer the animals
disperse. A sanctuary beyond the
orange floats protects shy animals
from human activity. Three no-

entry areas at Crystal River (map),

one at Blue Spring, and reduced-
speed boat zones in other
manatee-favored areas have been
designated in attempts to lower the
death rate—close to a hundred a
yvear—since half the investigated
fatalities are caused by humans,
Florida also maintains a 24-hour
hot line to report manatees in
distress, levies fines on vandals

402

harassing the mammals, and seeks
to protect the manatees’ grassy
habitat from new waterside
developments,

Estimated at more than a
thousand, Florida's manatees
belong to the West Indian
species once heavily hunted for
its tasty meat. It belongs to the
order Sireniq, the only aguatic
mammals that subsist on
vegetation. Australia’s dugong
inhabits ocean shoals where it 1s
harvested legally by Aboriginals,
despite dwindling numbers.
Another sirenian, Steller’s sea
cow, was hunted to extinction in
the Bering Sea by whalers
and sealers.
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UNCHING on

water hyacinths,

a manatee uses
a flipper to push in the

food; the appendage is
usefil too for cleaning
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irritating matter from
the mouth. Manatees
aiso graze on a variety
of bottom-growing
vegetation, datly
conisuming 5 to Ig

percent of their body weight,
which can reach 2,000 pounds.
A doting mother (upper
right) nurses a vearling, on
her left, as well as an older
calf in this unusual scene

MNatnional Geographic, September 954




at Crystal River. but rarely nurse two at in estrus (overleaf)
Females in the wild once. Plavful as wards off a tumbling
mature as early as four puppies, r‘-m.]utu_t- often entourage of pursuing

vears and generally nibble and groom each males for weeks. 'I"hr;n_
produce a single calf other {(above) when ready to mate, she
every two to three years, An algae-coated female accepts several suitors.

M and Mo 1113
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YNOOLING at minutes, they surface for @ rope from an anchored
Crystal River, a breath of air boat used by
} -~ manatees enjoy the Displaying a curiosity  researchers at Crystal
wiarmith of a freshwater that can be deadly, a River. Animals are often

spring. Every 10 to 15 yearling calf mouths rescued after
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Man and Manatee

LAYFUL tussle:
Howie grabs
biologist Pat

Rose (opposite), (lips
him (left), and briefly
holds him down
(below). During play
or when alarmed,
manatees emit
squeak or squeal but
apparently do not use
sound for echolocation
in turbid waters.
Coordinator for state
manatee programs,
Rose found this animal
the exception among
the 30 or 40 winter
residents of Blue
Spring. Most, he says,
are so shy they flee
human contact—
action that may

in the long run
aid their chance for
survival, & A
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frrofessor af

LLDNCES O his CLIPTTIVE

Br{m

young manales
Forsome ome

1[ DDENLY  the
eemed to bend double.
7 she bad been nuzzling n;ut D her motn-
eron the bottom of the tank, sieeping. Lven
few minutes she would surface for air, as
marine mammuts must
a.m., more than 24 hours

It wasnow about 5
since her labor
pains began
Coertainiy
After |8 hoursin the tank
l;|h1rh:n|.JI]Tr--ﬁl|h;|xu wel syt even with
the watér temperature in the 708, This
would be '.':|r- first manatee birth to be fully
As the Seaquarium'’s 1'[-51-"|=||:|1'1-

rrhseryvied
an, 1 determined to witness i,

| hoped Artel's time had come
at the Miami Sen

Wis -..1" 1AL

JUTTTIOm ana adfunct
White befriends

missed =eeing the three previous ones.

Ariel anc her mother, Amanda, and seven
glher West Indian, or Caribbean, manatées
compose o successful capbive-breeding
enclave—the anly one anvwhere. Manatees
appear to be losing the battle for existence
in Iloria’s inland waters and coastal shal-
lows. An estimated thousand remain—an
educated guess at best. The salvation of
these large, gentle creatures, | believe, de-
pends on captive breeding and introduction
into natural hahitats,

Anelwas doubly important to us. Little is
known of the manatee's reproductive biol-
ogy. The birth of Ariel's baby, her first,
'J.'I'Il_l|I;1.'!'l.'i]J'u.' us Lo pinpoint
sexual maturity, at leagst in
one individual

We had rescued Amanda
with Ariel as a newborn,
suckling infant. A call from
the Florida Manne Patrol
told me the old, sad story
“There is a badly cut-up
manifee i the shipping
port at Lake Worth.” With
six large propeller slashes,
the mother was weak from
loass blood. Her baby
Was swimming vigorously

alonpside:; if the mother
died. so waould she
LT four-man Leam

trapped Amanda in a large
net and caught the baby by
hand. A crané hoisted the
|, 300-pound mother onto a
stretcher, and we lifted her
into our truck. We cleansed
the wounds and applied topical antibiotics
subsequently, systemic antibiotics were
administered. Within six months Amanda
wis nealed.

And now, elght and a halt vears later, her
offspring was giving birth. Ariel’s activity
had aroused the tank's other sleeping ani-
mils. Thev ignared me as 1 swam about. |
could easily keep in view the pregnant man-
atee, who would not leave her mother's side
The tank i= only 30 feet wide

In a single explosive contraction an elas-
tic, gravish bubble, about 12 inches in diam-
appeared. Dunng each successive
contraction it grew bhigger and more obhlong

ST
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Ath: 13 . m. theammotic sac burst. Minutes
later, In & frenzv of movement and an
extreme flexed contraction, the baby was
born; tail first. With Ariel's mother beneath
him, the infant swam to the surface, making
loud, high-pitched cries.

I positioned myself beside the tank, where
the babyv would pass just below me. When
he swam by, I prasped his pectoral flippers
and gently brought him out, squealing like o
frightened rabbit. Taking the plump, wrin-
kled infant in my arms, I stepped on a bath-
room scale. He weighed 63.1 pounds and
measured 46.9 inches from the tip of his
muzzle to the end of his fluke. He was born
as-a beautiful dawn broke.
We named him Sunrise.

When it comes to comeli-
ness, these placid, harmless
animals win few admirers
—no external ears, deep-
el eves, whiskered lips,
and a bloated sausage for
a body that slims to a
paddie-like tail. Chrs-
topher Columbus thought
them mermaids, adding
“they were not as beautiful
as they are painted, al-
though to some extent they
have a human appearance
in the face.” A writer friend
expressed it differently:
“They look like over-
stuffed seagoing sofas with
movable manhole covers
for tails."

Scientists believe that
manatees are distant cous-
ins of the elephant, and forsook land for
water millions of vears ago, They can weigh
more than 2,000 pounds and range from 8 Lo
14 feet in length. Mighty consumers, these
herbivores may daily ingest as much as a
pound of aguatic grasses for every ten
pounds of body weight. They are also
KnOwWn as sed cows, browsing takes up a
fourth of their time.

Three species of manatees and the marine
dugong of the Indo-Pacific region make up
the order Sirenia. In addition to Florida, the
West Indizin manatee is found i the waters
of the Caribbean, and along the coast from
southern Mexico to northern Brazil, Other

Man and Manaiee

sirenians are the Amaronian and West Afri-
¢an manatées.

All face extinction, principally at the
hands of man. In Florida, encroaching eivi-
lization—dredging, water pollution, filling
of swamp and marsh for housing—devas-
tates wild habitats. Large commercial and
recreational boits are mainly responsible for
high fatalities. The propellers of freighters
and barge-towing tugs can cul a manatee
almaost in half.

Manatees have long been protected bv
state and federal laws. All Flornda has been
declared a sanctuary. The Florida Marine
Patrol specifically monitors 21 areas where

Airy outline of an aluminum sculpture reminds
hoaters that munatees in winter seek the
warm outflow of thix power plant near Fort Myers,

boat traffic is strictly regulated. The patrol
also responds to a 24-hour hot line for people
o report manatecs or olher sca creatures in
distress. The appropriate oceanarium is im-
mediately notified for rescue and treatment.

Y CLOSE ASSOCIATION with
manatees began in 1969 with the

rescue of a4 yvoung male trapped ina
Fort Lauderdale storm dramn. The half-ton
animal was close to death from exposure and
lack of tood. Carefully removed, he was
brought to our treatment facilities. There 1
took a blood sample from a fipper to deter-
mine condition and guide treatment.
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We later searched the limated literature
but found no record of manatee bloed sam-
ples, Finally we concluded that blood could
mdeed best be taken from a flipper, thus
establizhing a blood-sampling technigue.

We placed Sewer Sam in our tank with the
other resident manatees, Romeo and Juliet
Thev had been on exhibition at the Seaquar-
ium since 12537, Routine blood sampling was
conducted on all three aver the ensuing vear.
In this way we discovered normal blood val-
ues for this httle-known marne mammadl,

A couple of vears after Sewer Sam joined
us, when he was long recovered from his or-
deal, we reintroduced nm into the wild-
the firsty aptive manatee to return o his nat-
ural existence. Bul Romen, a healthy, vigor-
ous male, and Juhet, a mature female, posed
a question for us. We had observed them
mating on many occasions. Why were no
baby manatees being produced ?

We suspected their diet—iceberg lettuce
and cabbage. without supplemental vita-
mins or minerals, We knew that a deliciency
or imbalance of calcium or phosphorus ot
both could cause fertility problems in other
herbivores, | began administering a daily
supplement of both calcium and phospho-
rus. We also supplemented their lettuce-
cabbage diet with commercial trout food,
and daily apples, bananas, and carrots,

To our delight, Juliet became pregnant
Unobserved and without warning, she gave
hirth 1o Loreler, the first manatee ¢ver comn
celved ina captive, controlled environment

With Lorelet and Ariel, we had animals of
known age from which to learn, A much
larger tank with underwater viewing win
dows permitted us to observe their behavior
constantly. In cooperation with the U. 5.
Fish and Wildllife Service at Gainesville, we
have assisted in painlessly freeze-branding
animals for identification in the wild, col-
lected growth data, conducted aging experi-
ments. We have found, among other things,
that captive females become sexually ma-
ture at seven or eight vears and that the term
of pregnancy is around 14 mont

The special nutntion program has proved
vital, We grow, hyvdroponically, an excel-
lent aguatic food, & mixture of oats and
wheat. The hvdroponic sprouts contain
three™times more prolein and other impor-
tant nutrients than natural grasses,

_—
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Birth of a manates wias
photogriphed cloge wp for the
first time when fuliet
privduced her fourth offspring
af the Miomi Seaquaritm
tast Novemmber, The trifarnt
broke the gmmiotic soc with
it nose (lefi, top). Two hours
tater, after Juliet twisted
violently, it popped out
{middle) and rose to take o
breath of air, Juliet then
gccompanied her 75-potimd
son. named Hurricane, to the
surface but did not push or
support kim (hottom)

.r]'-ll'-:'T has alsno sSEryvedd

fora lettuce reward, But this

Mian |.'f[.'1' -1|.r|1-'.'|.'|'r (

weehs-old orphan (above),
rescued from the surf, refused
her tear and oter died

D, White attributes his

rmartitees to the highly
nutritious diet he fecds them
This year he plans to
Itroduce Wi YOUuNgsiers Urlo
& TIVCET T -:.I'lL'_'.' wrill b
reledsed next voar with radip
rransmitiers artached o

Fhedr fords, A simolor device

g V53 Yok |
whias placed or a (Crvstod

River male called Grus (right)

Four months loter
aff, perhaps on @ snoag, and
witshed ashore on Santhel

Igland. 170 miles south.




This diet, supplemented with multivita-
mins and minerals, has resulted in the birth
of sevien manatees in the past eight vears, the
mast recent m November 1UE3

Pu
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e awareness and concern for the sea
i -'|.|. Y 1in recent YEALS

'--I ICAtIONA] PIFETARMMS S0 n 45 the =ave the
Manatee Clubs,
Audubon Society
pel= il
-
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and the state’s Depart
of Natural Resources, spread the mes-

in @ manatee rescue, municipalities
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Adept student, a captive mali

(BEOIME 1O discrmimnare I'l;"1|.'-_ en oDects 4

4

different shapes, colors, and sizes for a

foaodd "|'I|.'|_]'!. o I|.I remembers such [essons

L _III-.Il:'.i- ir-ril' estE
Dale Woo

Ulnniversity of Windsor, Ontari

for s (Ong (s

pswchologist D

thict moangtess

gre not mentol dulloros.

respond 1mmediately to reguests for help,
and people freely contribute blankets, pads
and towels for the animal

We are now tuking a large step with plans
to introduce two manatees, a male and a le-
male, into a large, fenced-off section of the
crvsial-clear Homosassa River on Florida's
west coast. The manatees, Sunrise and Sa-
vannih, will be closely monitored. Obséry-
ers will follow their wvisual and wvocal
communications with the local wild herd,
which will be outside the tence

Next spring, with radio-tracking devices
siafely fitted on their tails, Sunrise and Sa-
vannah will be released. Their movements
wil be compared with those of the wild
manatees, giving us some knowledge af
theirinteraction. Radiotracking will be con-
ducted ander the "‘.'i]";.'l'.l.ju.: Projectofthe U. 5
Fish and Wildlife Service, which for a dec-
ade has carred oul wide-rangng studies al
the Flornda manatee.

The large-scale breeding-relensse DIOETHIT
WE EnVIsion seems Lo us a logical supplement
o the elfective public-awareness programs.
If enough calves can be produced, their re-
lease into the wild will extend the survival
potential of the species, olfsetting 4 percent-

ge 0f manatee fatabibies—almost a hundred
known deaths a vear

De. Paul T. Cardeilhiac of the University
of Florida Department of Reproduction par-
ticipates in

the Miami S¢aguarium's pro-
gram. He belleves that il in time, twenty or
more cilves can be prodoced vearly, a posi-
tive reproductive balance of Florida's man-
atees will be ensured

aptive breeding

P df¢ COmnt F-l'l'-.'l'r--'i-l.l

and mtroduction mnto
th Some scientists
cite inbreeding as a possibility and question
whether captive-bred amimals can succeed
n the wild, Dr, Galen Rathbun, leader of
the Sirenia Project, maintains that the zal-
vation of the wild manatee lies first and fore
maost in alleviating man's encroachment on
LS ¢nvVikonment

It is true that as the human population
continues to explode and the manatees’ hab-
tat 1s swallowed, their decling seems inev-
itable. I am convinced that restocking wild
herds with captive-bred animals, coupled
with public-education programs, wil en-
able future generations to enjoy I|:H' MmAana-
tee, the world's gentlest giant []

Nufonal Greograpiic, Sepiember 984
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Wi Idllfe as Canon sees it:
A photographic heritage for all generations.

The crested iguana was first discovered in 1979 1n the aested iguana and promote a better under-
on a tiny 1sland, which has since been declared standing of this newly found vet ancient species,
Fir's first wildlife reserve. The occurrence of the And understanding is perhaps the single most
crested 1guana and its relative, the banded iguana, important factor in gaving the crested iguana and
an the remote and geographically icolated Fipn  all of wildhife -
slands has mingued bwlogists for vears. Une
theory suggests that therr ancestors drifted to the
South Pacfic from Central or South America on
floating vegetation. The crested iguana today is
one of the world's rarest reptiles.

Nothing could bring the crested iguana hack
should 1t vanish completely. And while photographsy
can record it for postenty, more importantly pho
tography can help save it and the rest of wildlife

Photography 15 an invaluable research tool FD 150-800mm 1/5.51
which can assist scientists and conservationists in
their efforts to save the crested iguana. In addi

tion, photography 18 a very effective means of Ca“()“

commumcation which can mspire people’s interest Images for all time




THE NEXT ENERGY CRISIS

Will we have enough electricity?

ith our economy
growing again, the
demand for electricity is
increasing rapidly. Unless

are made now (o sat-
isfy this growing demand,
we could have clectricity
shortages—certainly
shortages of reasonably
priced electricity—in the
carly 1990s.

It's hard o imagine short-
ages of clectricity since it's
always there when we need
it. Recently some regions of
our country have had more

| than the minimum 20 percent

FESErve SENeriing capacity
necded to assure reliable ser-
vice, But these reserves are
shrinking, and they could
become ina A5 CHIr
demand for electricity grows
faster than the utilities” abilicy
o provide it.

For decades, our use of
clectricity has grown along
with our economy. In 1983,

| both the GNP and clectricity

use gnéw over 3 percent. So far
this year, they're growing
at about B percent. Our
homes, businesses, and espe-
cially our industries are turn-
ing increasingly to clectricity.
Maost estimates of future
electricity growth range from
2 10 4 percent por yoir, even
with conservatnon. Al just 3
percent growth per vear, we'll
need 50 percent more electric-
ity by the vear 2000, Even il
all the plants now under con-
struction are completed, that's
only about half of what we'll
need.




Electricity is revodutineizing sarpical
fechrrigres Mrvyaph liasevs. A decer in
s uitterid ¥ rideed b refssired Bain-
dexsfy aetthonl cosily hosfilalfizadion

How to avoid
costly shortages

Electricity shortages would
hurt our lifestvles and our
coonomy, reducing indostrial
owtpat, driving industrics 1o
arher countries, putting people
out of work, and limiting our
ability to compete worldwide

SOME MEASUres can post-
pone shortages, but they are
costly:

* Delaying the retiremeni
of older, less efficient power
plants, some of which use
expensive oil

* Building new oil- and gas-
fired torbines, but this would
boost the cost o customers
and increase our dependence
on forcign supplicrs

® lmporting more cleciric-
ity from Canada and Mexico,
which sends billions of dollars
and thousands of jobs out of
CHIT CORINETY.

To avodd shortages ol
reasonably priced clecaricity,
we necd o finish the planis
now under construction and
plan for more new planis—
primarily coal and nuclcar
plants since these use econom-
ical domestic fuels that pro
vide the cipacity, cconomy,
and security we necd

We can't count on-a major
additional contribution from

hydropower. And the LIS
Depariment of Energy esti-
mates that the other renew
able encrgy resources,
including solar power, will
meet only about 3 percent of
our electricity needs by the
year 20400

We're in a planning crisis

Because it takes 0-12 vears o
build coal and nuclear planis
inthe 1.5, they must be
ordered long before they e
actually necded. But no new
major plants have been
ordered for several years and
few are being planned.

e 1o cnergy Criscs, neoes-
s and inflaton since 1973,
scores of coal and nuclear
plants were canceled in the
plinning stage. Financial
problems caused many utili-
tics to cancel partially com-
pleted plants.

Cher Irclseafriad Fepel ol wC i
Erotdddy and ey of e are oefrengdond
£ grvmetene supaily of electracety Ting
ectric saulncay obisks workers o i
Froay wark guickly quidetly, inexpe
sirwdy amd in e cospditioaned cosr ol

These plants and miore will
likely be needed 1w avoid elec-
iricity shormges in the 1990s.
Yet utilities are froed with many
abstacles and uncertintics

Borrowing money for plant

LS, efectriciny demandd conld
capreed supply by the THNR
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I dherraanied foer elechracTiy cownlfnsies
greacidrl o atn average 3% feer v
s feer Wi e 15 aroasrndd S5 5 i
flve TP Db salilibhes” presertw seargin
coaled divoly Bl the N% pdvcesiry
by ceserere o reifcihle oleciricity safyly

CONSLIUCTION IS inCreasingly
difficult; state rate-seiting
procedures often discourage
NEW capacity; opposition
groups arc continuing o block
construction; Federal regula-
LHoms continue 1o change andd
multiply, often causing the
repeated tearing down and
rebuilding of plant systems;
ard high interest rates and
prolonged construction peri-
ods force electricity bills up

I'hese problems necd o be
solved through the under-
standing and cooperanon of
the industry, government, and
the public. Only then will the
utilities be able to take the
steps necded to prevent elec
tricity shortages and sustain a
ErOWINE CCOnNOy.
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No Mondays of the mind
for these students

TS SUMMER'S LAST INNING; school

buses are starting to roll again—time to get
hack to the old school grind. Butisitagrind #

Thatis an attitude of grown-ups who hate
Mondays and ask children, "What do vou
want to ber” as if children didn't already
have an occupation. They are learners, in
school and out, by instruction, example, and
experience. They will learn. It is the what
and the how that concern us all.

In recent vears the Society has expanded
greatly its offerings for chil-
dren. Some of these, such as
filmstrips, films, video, and
“Wonders of Learning Kits" are
designed mainly for use in
schoals. Our chiledren's books,
atlases, and National Geo-
graphic WORLD magarine are
educators in homes, as well as
beine at home inschools.

While all the Society's educa-
tional materials can be readily
undersiood by children of ap-
proprigte ages, they really come
alive when put to use by imagi-
native teachers

As a teacher of gifted chil-
dren in Queens, New York,
about 15 vyears ago, Minta
Spain used the GEOGRAPHIC and maps with
her students lor the "multicultural aspects
that stressed different backgrounds, anthro-
pology, and archaeology.” She later became
principal of P.5. 91 in Brooklyn, and while
working on her doctorate contacted the So-
ciety to develop her ideas. With the help of
Wendy Rogers, manager of our Educitional
Services department, and others, Dr. Spain
launched the National Geographic Gifted
Program at her school

The effect was immediate. Asone teacher
put it, “I had 32 children running to the
shelves borrowing materials, The excite-
ment was electrifving and to date has not let
up. The materials are being devoured,™

FTLIDESTY

BRFORLYN"S . BET EIEFY

[}, Spain cites Society publications and
audiovisual media as being excellent
“*springboards" to develop map skills, to
stimulate interest, and to encourage stu-
dents to pursue independent research and
total immersion in a topic. With the success
of the pilot program, she involved other
New York City schools—now a total of 27
with some 1,100 students from the fourth
through the eighth grade. The students, as
well as the subjects, are multicultural and

-‘ r L.

IAFAN PFHIOTOREREAES BY MARTEHE CTHFPEE

come from black, white, Haitian, Hispanic,
A=ian, and other backgrounds, The pro-
gram appears to be succeeding with them
all, and more schools are on a waiting list to
join as Dir, Spain tries to raise private funds
tin expand 1ts scope.

Also through private donations, student
representatives have traveled to Mexico and
Africa and reported back to their classes, be-
coming, in effect, auxiliary teachers.

There are no Mondaysz of the mind for
these students. Their occupation is defined
by continents, not days, and we are delight-
ed to help chart their journevs,

Bt K Losnvin

PRESIDENT, NATIONAL GROGRAFHIC 3OCIETY




A renowned Western artist
creates a powerful new work
in the rich traditon of bronze horse sculpture

Availzhle tn @ single, limuited edifion knowledgeable collectors of bronze This important ongmnal
Individusily crafted to order horse sculpture. sculpture will be issued n a

" ederit i To r..aptun:' every dynamic detail simrle, limited editiom. Itos
ii:mnl 5'3|_,- Ifﬂfﬁl : of the artist's work, “Challenging available only from The Franklin
i e Stallions” will be crafted in Gallery, only by direct
it bt gt fiatd ob B . cold-cast bronze. Each piece will subscription and only until the
5 FRNC ENTAR TR ENDRY SR be individually shaed from a end of 1984 There is a further
:ﬁiﬁ:rﬂlpt?ml T--E”-_"E""dl_ Mlmﬁf“_ carefully pre FﬂnJﬁLﬂlplur s blend limit of one per order

: STF. G Y AR 0% DUEF PR of powdered bronze and resins, Dhsplayied in the home, this
o talent and skill. A 1“:'E5t['m then meticulously hand-finished to vibrantly life-like work will be
SLUSL of-eNAImOUS Aecnmpiisnment achieve the lustrous patina  enjoyved, admired—and talked
WG TEAE. RETtHEN. AL peeslgaE that is charactenstic about—by all who see it. A

showplaces rmanging from the
Cowboy Hall of Fame in Oklaho:
ma City, to the Sportsman’s Edge
gallery in New York. And whose
works are included in many tm
portant private collections as well
Now, The Franklin Gallery takes
pleasure in offering vou the oppor-
tunity to acquire a compe llm[., MW
work | by this most gifted sculptor
Challenging Stallions™ 15 Western
art of astonishing impact—capturing
perfectly 3 moment of high drama.
lwo rival stalllons, vying for termitor-
ial dominance, are locked in combat.
The tury of their encounter is
evidint i the powerfully muscled
haunches . the thrashing
hooves the thrust of their
proud heads. All portrayed
with stunning realism
—the quality most
highly valued by

of the finest Western  superb example ol Western art al
bronzes its exciting best.

To acquire “Challenging
Stalions,” simply return the
accompanying Advance Order
Form no later than September 30,

1984, You need send no

payment now, But be sure
to mail your order to

The Frankhn Gallery,

Franklin Center, PA 19091,

by September 30th
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“Challenging Stallions” by Lanford Monroe

A Livprted edilion
vitlid onilu 3 posimarsaeg oy September 31, 1984

[he Franklin Callery Tl
Further {imcl: One per order

Franklin Center, Pennsylvania 19091

Vlease accept my order for T (hallenging Stallions.” an ong-

inal sculpture by Lanford Monroe, to be crafted in cold-cast StEruibure

brisize and Band-fnished, at the isste prce of 2195 . nEhids a8l sndrnd in scaEiscs
| need send no money now, When my sculpture is ready M Ivirs, | Miss .

to be sent to me, | will be billed for 2 de st of 539" and S

after shipment, [or the balance in 4 monthly installments of Address

e same amount
*Fius my mafe wiles Gy andf o fotal of 32 50 foe sfupmeg and handlmy LI, otate, .rii.l_."l




Members Forum

Magazine Award

I read recently that the MATIONAL GEOGHAFHIC
won the 1984 National Magazine Award for
Genernl Excellence, sponsored by the American
Society of Magarine Editors and administered
by Columbia University’s Graduate School of
Journalism. The judges said that our 96-vear-old
magazine had “the energy and look that are as
yvoung as any magazine born in the last 12
months.” Congratulations! I alwavs knew vou
were the best.

Mrs. William S. Parkinson

Little Rock, Arkansas

We are proud fo have recerved thas highest honor
tn mapasine publisking with ity trophy, a copy of
an Alexander Calder stabiie,

India’s Railroads

“For each train leaving Bhaka, three arrive from

the port of Chittagone,” says a caption on page

741 of the June issue. Logically, this means that

two-thirds of the trains that artive at Dhaka
don't leave] What happens to them?

Richard F. Olson, 5.].

Dorchester, Massachusetts

How can Chittagong afford to send three trains,
knowing that two will never come hack? Do the
o] people of Dhaka tske these two trains apart
and ship the parts back on the one that leaves?
James H. Wareham

Ludlow, Massachusetts

see mexd month's wssue for “The Missimg Trains
af Bangladesf.” Serionusly, tighiness af space
caught us apoiw az we tried Lo He Banplodesh's
ratio of exporis fo tmports Lo lrain traffic. We
should have made clear that we mean! frain-
ivads of goeds. Usdoublediy, many cars make
the return trip to Chittagong empty,

Eskimo Hunters

Az I read “Eskimo Hunters of the Bering Sea”

( June 1984), a question came o mitd. Several

vears ago our class studied the people of the

~North and were taught that these people were
called Inuit, not Eskimo. Could you explain?

3. Kuttner

Richmand Hill, Ontario

While Canadian peoples prefer Inuet, Alaskans
accepl the term Exkimo bul distinguish between
free linguistic groups, the Vupik and the Inupial,

What a pleasant surprise to find a story illustrat-
ed with genuine black-and-white photographs!
Az an li-year working professional photogra-
pher. it's nice to see the old basics tastefully trot-
ted out again, In the future, 1 hope vou will
publish black-and-white work on 0 more fre-
gquent basis, as long a5 it is on a par with Don
Boll's work for the Eskimo hunters’ story.
W. Patrick Hinely
Lexington, Virginia

Ants

I love your magazine, especially vour articles on

wildlife and nature. | am so disappointed with

vour June 1984 1ssue. [ don’t understand why you

used drawings of the ants instead of your usual
superh pholographs.

Ursula Chase

Bangor, Maine

(iven the extremely complex behavior of ants, it
would kave been impossible Lo poriray ax many
agafects twith the clarity of dedail in pholographs
a5 we were aile to show in the ariist's renderings,

Vesuvius

In vour riveting article “The Dead Do Tell Tales
at Vesuvius" (May 1984), vou referred to the re-
cent eruptions of Mount 5t. Helens. During
1952-83 1 worked just north of Mount St. Helens
at the Spirit Lake Pumping Facility. I was struck
with the incredible resemblance of Vesuvius to
Mount 51 Helens from the north and became
evenmore keenly aware of the grestdanger I had
been in. 1 don't have to let my imagination drift
far to replace the stumps and other scorched for-
et remnants with “many charred items of every-
day life” and to understand the hornble, trapped
sensation experignced by the people of Hercula-

neum and Pompeil.
Galen A. Humt

Woodland, Washington

Since Nero started persecution of ChrisHans
around the year 60, T have found it hard to relate
whal is depicted as a cross in the House of the Bi-
contenary &t Herculaneom with a relipous sym-
bol. It looks more like a holding set for amirror or
something Dhurning these vears 4 Christian sym-
bol might miean imprisonment and death for a
whole family. It 1s difficult to think of someone
displaving a cross in his chambers.
Jorge Sifuentes
Mexico, D.F.

Because the imprind 5 controversial, we pur-
poselviard "periaps of a cvors " Theve s evidince
af Christianity in the area at this time and of the
cross bemng used for private devolion. Hiwever,
carly Christzans wsually avorded displaving the

Nationdl Geographic, September 983




crriy in public, both from fear of persecution and
of tee symbol’s being prafancd by nanbelievers,

The story aboul Vesuvius was cutstanding. The
only problem T could find was when you referred
to the Ring Lady as tall and the Helmsman as
short. Relative 1o which society, theirs or ours?
What about the average Roman: How tall or
heavy was he or she? I was once told the average
Roman soldier was only 5 feet 3 inches tall. Am |

; 3
WIOng! " :

Gardnerville, Nevada
Study of Herculaneum skeletons mndicales the
mean stabre of Roman males was about 5 feet 6.
tnches; of women, 3 feel 1%, inches.

In the description of the Helmsman, the abnor-
malities this individual suffered are identical to
those we have demonstrated in medieval bunal
sites in the United Kingdom and in Egyplian
mummies, and correspond to the disorder of
muodern man known as DISH (diffuse idiopathac
skeletal hyperostosis). This has no connection
with any particular occupation or exposure; in-
deed, it may be associnted with obesity and the
eoad life. Ourbestexamples came from the Saxon
hishops of the cathedral in Wells, Somerset.
Juliet Rogers, Paleopathologist
Puul Dieppe, Rheumatologist
1ain Watt, Musculoskeletal Radiologist
University of Bristol, England

Your article illustrates how maodern science can
help solve many of the unanswered questions of
the life and death of Pompeii and Herculaneum.
However, Dr. Sara Bisel's statement, A slightly
crooked back and fused vertebrae could have
been caused by years of slave labor,” 15 specula-
tive. | am not aware of hard, physical labor
resulting in fusion of the vertebral bodies. Csteo-
arthritis does develop, but its pattern 1s quate daf-
ferent from fusion of vertebrae. Her comments
that Portia's “pelvic bones show rather unusual
and onexpected changes,” similar to “those ]
once saw in a modern prostitute,” simply lack
orthopedic credibility
Michael ], Goldberg, M.D.
Tufts University School of Medicine-
New England Medical Center
Boston, Massachusetis

Dir. Bisel's inderpretations are preliminary, She
i3 planming to meet with orthopedists bo examine
and discuss her findings, She i1 still analyzing
her own supposifion concermning Lhe effects of
heavy labor and repeated stvess.

Regarding Portia, the peliic regrom dusplays
1igns beyond normal aging and childbirth, a con-
dition Dr. Bisel saw once before in the skeleton of
a modern prosiiiute.

Membery Formm

Kavapo Indians

If reports that Branl's Amazon region contains
possibly hundreds of billions of dollars’ worth of
gold are correct, there would be little hope for
pny Indian inhabitants of that region, the
Rayapo{May 1984) included. The present quar-
ter million or so miners in the Amazon could in-
crease substantially, While one might wish that
the Amaron Indian population could somehow
resist this onslaught and survive, the history of
Brazil would seem to argue against it
Frank W. Goheen
Camas, Washington

Lasers

In vour otherwise fascinating article on lasers
(March 1984), you state on page 343 that*, . . ul-
umately lasers on satellites may make even 30-
day weather forecasts accurate and detailed.” As
professional meteorologists we must take excep-
tion to vour forecast. We find it mind-boggling
just to enumerate the multitude of atmosphenc
processesthat one would kave toobserve and un-
derstand. One would have to predict the precise
location and intensity of all thunderstorms at all
intermediate steps, and be able to simulate the
physical impact of these energetic but localized
disturbances on the global wind patterns with a
precision that we are not hkely to approach uniil
the next century, if then.
Stanley L., Barmes
Charles A, Doswell ITT
Boulder, Colorado

Meteorological pbservation systems in space give
ui @ more complete picture of presiwre fields,
lemperatures, moisiure—information needed for
long-vange forecasts. However, because of inter-
wienes with NOAA meteovolopists, we advisedly
uied the words "may” and “ultimately.”

Members Forum

In the letter regarding Laodicea, the last book of
the New Testament is referred to as “Revela-
tiong. ™ This is a rather common error, but I was
quite surprised to see it repeated in your editor’s
response.
Edwin Norris
San Jose, California
You and many olher readers spotted our slip. We
should not have pul an “1" on Revelation.

Letters should be addressed lo Members Forum,
Naliomal Ceographic Magasine, Box 37443,
Washington, D. C. 20013, and should itnclude
sender's address and telephone number, Not all
letters can be wsed. Those that are will often be
ediled and excerpled




ol T 0

= | N e HIY AN L [ gl e | i -l =
3 [DHiF, your fax-daduc e donalions go diecty o research,

. ..l_ | FlEH T TiEl

Ine Deafness Research Foundation
55 East 34th Street, New York, New York 10016




Awnrds & |:§|_|-'|IrL' *"The ];:.'I'_']."-:'I..i.l'lf"
by Alexander Calder

‘ r

This Christmas, give
the award-winning magazine
that’s 97 years new.

‘oooin its 97th vear but with the energy and
look that are as young as any magazine born in
the last 12 months.”

That's what the American Society of Magazine
Editors said when Natmonat GEoGRAPHIC
received top honors in its class in the 1984 National
Magazine Awards. They cited the Grocrarmic’s
“consistently handsome and dramarnically reproduced
photos, its superh charts and maps, its vanety of
writing styles, and excellent information.”

With a gift of Society membership, your friends
will enjoy this “energy and look™ all year long. Sim-
ply complete rhe attached form, enclose with dues in
the reply envelope, and mail. Or write to:

National Geographic Society
Washington, D.C. 20036

Just 515.00

| For rates outarde | . see aiiached envelope. )
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bring the finiest details out of the shadows.
S0 evien in shifting light or with sudden
movernent, you'll have the warmest mem-
ornes under the siin. And under the shade,
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After vou select the color and style
of a carpet how can you be sure
the camiet will really last? Just look
ior campet that camies the Monsanto
Wear-Dated® label

Wear-Dated carpe! is the most
thoroughly tested carpet you can
buy. Every grade of Wear-Dated
carpet must pass a senes of rg-
Orous tests belormre it can eam our
famous label This tough testing is
your-assurance the carpet vou
buy will give you many vears of
iuxurious service.

As 2 Wear-Dated carpet customer
you can call a wlil-free number, 24
hours a day. and get personal

carpet cleaning and service advice
—absolutely free

Wee-Daiedd ® oo | wintanies Fry I'l.-'l :I-"'—'.:'u‘l-'.l 15
v full wears normal wead rom date of original
insEahon camet (fekalied on siirs or pul 1

r|| it fesidennal use exncludeg For PEENMT O r{~pu:1|: -
ment of identical or sgulvaient carpet oreard wour
ad s sip o Motssni

Tuugh Testlng is the Reason Why.
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m Send Now for your FREE Carpet Buying GUIdE'_]
G“-I'H' u It's everything you need to know about carpet, Choose with confidence

: 'f' Mail o Monsanto Textiles Company, Dept. woe
PO Box 646, 5t Louis, MO 63188

The Symbol That Takes the Guesswork
Out of Buying Carpet.

j'l e

Soil and Stain

Resistance.
Special fibers protect against
ciains and soll Varuuming ts
more effectvie

Pile Resilience.
All Wear-Dated carpet is made
of 1008 Ultron® nylon and s
s jally designed o resist
crushing and matting

Static Control.

Wear-Dated camet fibers are
mace with mini conductive
aelements which virtually
gliminate statc eectricity

Resistance to Fading,
Your carpet stays beautibul
longer because Wear-Dated
carpetl has been rigidly
tested for colorasiness

Durability,

Carpet with the Wear-Dated
label has been tested and ap
proved for maximum resistance
o snagging and pulling

City

Stare

Lip
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ELECTING A GIFT for the president af

[eeland was difficult for the river runners
who had just complieted the first journey down
the wild Jokulsa a Fjollum—irom under-
glacier source to Arctic Ocean. So they settled
on a propeller from one of the ultralight air-
craft
the gift is presented to President Vigdis Finn
bogadottir by leader Paul Vander-Molen, al
her left, and other members of the team
“Pack-away aircraft ensured the expedition’s
success, Paulsays, "acting as our eyves o scoul

1al set this nver expedition apart. Here

dangerous rapids and enabling us to lift boats
and crews over waterfalls."

Using Vander-Mao
brainchild when he and fellow British kavaker
Mick Covne, near right, decided to plan a'trip
combining paddling with other skills. Theyv as-
spmbled a multinational team that included
expert kayvakers, rafters, pilots, Icelandic gla
Cler guides, and cAMeramen

nitradlghits was B1 S

(OR FARMER and photographer Steven
C. Wilson, & comprehensive survev of the
nation’ssoils proved to be an adventure under-
ground. During his 40-state coverage for this

Bl N E iTOIR  BELOW BIEECENF EHR| ] LNE FENE-L

jrsue. he took a firsthand look at teeming com-
underfoot. Here, in a hole dug
through an ant colony, Lhe sun's reflection
from a mirror lights a specimen for his camera-
mounted microscope. “The real trick,” he
samd, “was o gel the gcture belore the sun
[ried mv samples.” A marine biologist and
gwner of a successful tree farm in Washing-
ton's katsap Peminsula, Wilson hasan overrid-
ing interest in ecology, reflected in previous
NATIONAL GEOGRAPHIC articles on Texas
Gulf Coast wildlife and the Aleutian lslands

munittes
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