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change of command in the magarzine's

leadership, thefirstintenvears. Wilbur
E. Garrett, whose rare talent has been re-
sponsible for our matchless visual “look,”
has been named the GEOGRAPHIC's seventh
Editor by the Board of Trustees. Bill and 1
have worked together for the past 26 vears,
and I have never ceased to marvel at the ge-
nius and energy, imagination and persever-
ance he brings to improving the magazine.

Joseph Judge becomes the sole Associate
Editor. Joe heads our writers, editors, re-
searchers, and News Service and chairs the
Planning Council, where future subjects are
discussed and chosen. 1 am grateful for his
deft handling of this column since 1974.

As Editor, [ counted many blessings,
among them my close relationship with
President Robert E. Dovle, whose counsel
was welcome and alwayvs wise. He carries
into retirement 46 years of Society service.
We are assured of his continued guidance as
Vice Chairman of the Board of Trustees, as]
assume his responsibilities as President,

The greatest blessing, as always, remains
our extraordinarily talented photographers
and writers; illustrations and text editors,
cartographers and artists, researchers and
all others of the GEoGRAPHIC staff family.

Scanning our magazine, I am struck by
the surge of knowledge in the 1970s—of the
universe itself, computers, the new biology
of genetic engineering, the landscapes of the
moon and Mars, the shifting continents and
deep oceans, and so many other frontiers.

I am struck, too, by the rapidity of politi-
cal change, especially in the developing
warld, as big-power politics shifted arena
from continent to continent, a resurgent
Islam appeared, and the gap between the
haves and have-nots widened under world
inflation and soaring energy costs,

Challenges of environment and energy
dominated this period. Our magarine filled
hundreds of pages with articles on baoth
themes, from the Alaskan tundra to the Ev-
erglades, from windmills to nuclear power.

However the world turns in the 1980s,
with whatever dramatic further develop-
ments, the magazine under strong new lead-
ership will continue to examine the issues
and mirror the peoples and places that make

the history. :,: Y
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Allan C, Fisher, Jr., discovers ecological trouble
brewing in the “demi-Eden” of this great estuary.
Photographs by Lowell Georgin.
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“An architectural King Kong™ in its first three

years attracts more visitors than the Louvre

and Eiffel Tower combined, delighting some,
dismaving others. Photographs by Mare Riboud,
texct by Cathy Newman.

The Gauchos:
LastofaBreed 478

Robert Laxalt and photographer O. Louis
Muaszatenta document the vanishong way of fife
of South America’s renowned horsemen.
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It 15 strong, light, and a gourmet's delight,

and no other [iving thing grows so tall so fast,
Luis Marden travels worldwide to survey what
he regards as the most useful plant on earth
Photographs by Jim Brandenburg
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In a rare glimpse of ¢ nation that isolates itself
from the world, Turkish photojournalist

Mehmet Biber finds it sternly ruled, self-sufficient,
and defiant of both West und Fast

Life ona High Rock Ledge 338

Seamingly barren mountain faces in northern
New Englond in foct support a host of hardy
plants and animals, naturalist Willlam H. Amos

demonstrates,
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As evening yields its last light,
a lone freighter enters the Bay.
Behind it the 17.6-mile
Chesapeake Bay Bridge-Tunnel
links the Virginia Capes,
gateway to this threatened Eden, . iy
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OR MOST of my lifte T have lived

near or on the Chesapeake Bay,
largest estuary on the East Coast.,
a place of surpassing beauty and,
tor the eve at least, remarkably un-
spotled despite ecological problems, We
who are privileged to dwell there, evén in
the cities on its shores, feel the Chesapeake
imparts something special to our hives. At
our doorstep we savor tranquillity and
changelessness. Walking, sailing, touring,
We enter A more gracious past, return to the
founding yvears. Fish and crab are still there
to be taken, osprey and eagle still there to
watch, and when autumn turns the shores
into gantlets of flame for our boats to run, we
welcome the beloved invaders, the more
than 300,000 waterfow!] that winter on the
Chesapeake each vear,

No wonder our hearts remain attached to
that water world with the tenaciousness of
its barnacles. We pride ourselves on a world
that has always evoked superlatives, begin-
ning with the first white men known to have
seen it, Spanish explorers who described 1t
as the “best and largest port in the world"”
and reverently called it the “Bayv of the
Mother of God.™

Here our nation was cradled, beginning
with the first permanent English settlement
at Jamestown in 1607. Capt. John Smith.
wha explored and mapped the Chesapeake
the following vear, outdid the Spaniards in
encomiums when he published in 1612 his
“Description” of the land he found after en-
tering through Capes Charles and Henry;

“Within is a countrv that may haue the
prerogative over the most pleasant places of
Eurvaope, Asia, Africa, or Amertca, for large
and pleasant navigable rivers: heaven and
earth never agreed betterto frame a place for
mans habitation. . . ."

smith's map, publiched in the same vear
as his “Description,” used the spelling
“Chesapeack.” derived from an Indian
word meaning “great shellfish bay.” But
those of us who live there today usually refer

to it simply as “the Bay,"” as if there were no
other, and we always capitalize it, just as
Smith did,

Let'sface it, Smith was one of the nation’s
first real estate publicists. But in size alone
the Chesapeake impresses. It extends nearly
200 miles, with a width varying from four to
thirty miles, Some 150 rivers, creeks, and
branches empty into it, forming a filigreed
maze of land and water, particularly on the
Eastern Shore, that one could spend most of
a lifetime exploring by boat without ever
going back to the same cove or cranny, The
tidal shoreline totals more than 8,000 miles
{map, pages 439-41),

You people of Maine, vou Californians
and Uregonians, you who know the fjords of
Narway or the steep-sided isles of the Medi-
terranean will look in vain for craggy shores
and stark silhouettes on the Chesapeake.
This is gentle, low-lving country, a timeless
meeting place of woodland, field, and water
with long vistas of solitude on the reaches of
hroad tidal rivers. We who love it do not
miss the overstatement of crag and rock; this
low couniry permits a big skv, lots of room
for clouds and stars and wind.

Many boatmen call the Chesapeake the
finest crmsing grounds in the world, and it
has been my fortunate lot to poke a bowsprit
into nearly allits tidal rivers and scores of its
creeks. Years ago I took my ketch into a
large but virtually landlocked cove in the
heart of Marvland's Eastern Shore, etched
its lovely waters in memory, and later built a
home on one of its peninsulas. There I watch
the infinitely varied progression of Chesa-
peake seasons:

Spring—White blossoms of wild plum
and shadbush rime shores where so recently
smow has kain. Ospreys take sentinel posi-
tions in the dead tree near my dock, where
muskrais cut furrows in still waters,

Summer—Heat blankets woodland and
water, but in the afternoon black thunder-
heads mushroom swiftly in the western sky;
sometimes (Continued on page 446

Ready for fancy finger work, Helen Taylor recetves o heap of Chesapeake blue crabs
at the annual crab-picking contest i Crisfield, Maryiand. The record: 79 ounces picked
and pachked in 15 minutes tn 1975, Though yields of shellfish and finfish have declined
dramatically, leading to intensive new scientific studies, the nutrient-rich Bay remains
the “immense protein factory” described by Baltimore journalist Henrv L. Mencken.

My Chesapeake—ueen of Bavs
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Handsomely into the wind, [og canoes
get off to a smart start on a weekenid
race outl of &t. Michacls, Marviond
fabowve). A vanishing species;, unigue fo
the Bay, these onetime fanermen s

§ [

Cra it owe thetr suurvival 1o a few sailor:

who revel in the chalienges of handiing
them. Though crew members balance on
springboards (right) to reep the canoes
m evern keel, the toll-masted, narrow
beamed vessels are easily overturned in
pusty winds ( facing page;

Cin the East Coast, only Long [sland
Sound exceeds the Bay in number of
pleasure craft. But no place, say many
sensoned satlors, tops the Chesapeake
for Crutsing

With ¢ multitude of tldewaters
reaching nland, the Bay was o mognet

1 i i - o - Py
TOF BOrey Amertoarn s&Tiérs arnd sO0n

hecame one of North America's (eading
shipbutlding centers. Many were Lhe

schooners from her shipyvards that, (ke
the Baltimore clippers, earned fame by
t i

love runnong, smuggling, and olher
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Great escape from the city for Baltimore and Washington weekenders, the 4.4-
riile twin spans of the Chesapeake Bav Bridge have also changed forever life
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i the Eastern Shore—increasingly a country retreat for the well-to-do. A short
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Visitors from the north, hundreds of thousands of Canada geese,



at Oxford, Marviand, winter in
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(Continned from page 431) they miss us,
often they hit violently but run away. With
sutcidal impulse, crabs seek oul my pots,
and at dusk cruising sailors ghost their boats
into my sheltered cove, there to dream away
the languorous nights,

Autwmn—Leaves of sumac, sweet gum,
and dogwood are redly in the woodlands;
our hoge oaks turn vellow. Then, on a crisp
October morn, my wife and | hear what we
have been waiting for, the ronk-aronk-ronk
of Canada geese riding a north wind to win-
ter haven on the Chesapeake. Soon hun-
treds overnight m our cove, with ducks and
whistling swans, and at times their commu-
nal calls keep us awnake.

Winter—In the night sleet comes with a
soft sibilance; it changes to snow. Within
davs gray ice seals the entire cove, and we
feed corn to hungry waterfowl that cannot
forage. Finches, chickadees, and titmice
flutter about our feeders, vving for position,
and vultures perch like ominous specters in
the dead tree.

ANY PEOPLE live like that on
the Chesapeake and its tributar-
ies. But—there's trouble brew-
ing in our demi-Eden.

This huge estuary is a very complicated
ecological svstem. Into it the rivers pour
fresh water, and into it the tdes push the
salty waters of the sea. They mingle in a
2 500-square-mile mixing bowl, with salim-
ties varving from near zero at the mouth of
the Susquehanna, in the Bay's north, to 30
parts per thousand, almost that of the ocean,
where the Bay joins the Atlantic,

Here live myriad creatures that prefer lit-
tle salimity, others that like more, some that
are casual visitors, others that reproduce
here but wander elsewhere, and stll others
that spend their entire lives in, on, or beside
the Bay. Inall, some 2,700 species inhabit it.

It is an amazingly resilient environment.
Mearly all its water dwellers tolerate some
fluctuation in salinity, and many show re-
markable adaptability when drought cuts
the freshwater input or storms and spring
{reshets multiply it. Basically the fresh wa-
ter flows south in the Bay'supper lavers, and
the saltier water flows north, or up the Bay,
in the lower lavers, Tides, winds, and sea-
sons complicate these currents, but among

440

the final resulis 15 a flushing and cleansing
exchange between estuary and ocean.

That cleanout keeps the body of the
Chesapeake healthy, but not necessarily its
many arms. Today the Bay is like a lovely,
vigorous woman showing ¢arly signs of seri-
ois malaise.

Almost no sturgeon now are caught in my
Chesapeake. Two fish that once spawned
there in astronomical numbers, the shad and
striped bass, have declined severely. The
14979 shad catch vielded only $236,953, and
the stripers, locally known as rockfish, have
not reproduced well since 1970, Ovster spat,
or voung, have not been surviving as they
should, and the crab, though a hardy critter
with normal ups and downs in population, is
not there in the abundance of vore. Aguatic
grasses, sources of food and cover for some
species, have been dyving.

Even so, in recent vears the annual catch
of shellfish and finfish has averaged more
than 500 million pounds, The Chesapeake is
still a very fecund pilace.

“The whole system is fairly healthy, and
the open Chesapeake in particular is in good
health,” save Dr. L. Eugene Cronin, who
heads the Chesapeake Research Consor-
tium. “But many of the tributaries have
troublesome problems, and there are indica-
tions af larger problems in the future.”

Dir. Walter R. Taylor, acting director of
the Chesapeake Bay Institute, a part of the
Johns Hopkins University, agrees. Of the
problems in the tributanes, be savs, T can
see where if they are nol controlled they will
spill out into the Bay, The Bay has a remark-
ahle abilitv for recovery. But how near are
we to the edge?"

That's not an easy guoestion o answer.
Many factors affect the tributaries, often in-
teracting in complex ways that may change
with temperature, salinity, season, weath-
er, even time of day. The suspected culprits
include sewage, nearly all of it treated now
but still a massive source of chemicals, nu-
trients, and organic matter; pesticides and
herbicides in runoff from firms; heavy met-
als, often toxic, from industrial and other
discharges; sediment from soil erosion and
organic solids; and nuirients such as nitro-
gen and phosphorus, from farm fertilizers,
which stimulate alral blooms, mats of float-
ing growth that decompose and take from

National CGeagraphic, October 1980



the water the dissolved oxveen that fish and
other creatures need.

A pood understanding of just what is hap-
pening, and why, to shad, rockfish, oysters,
prasses, still eludes scientists. But there's no
doubt about the fundamental cause of the
Bayv's malaise. Ask any of its watermen, that
special breed of good ole boys with reddened
faces, callused hands, and drawling, accent-
ed speech, the homespun traditionalists who
wrest from an often hostile Chesapeake its
seafood bounty, Ask my archetvpical water-
man friend, Edward “Epps” Abbott, 67,
whao since childhood has harvested waters
near the lovely little Eastern Shore town of
Oxford, Marvland.

“Who's to blame? Evervbody who wants
to know the villain should go look in their
mirrors. The biggest harm to seafood is peo-
ple," savs Epps. “But as to just how all those
discharges and runcffs do it, seems like no-
body knows nuthin'vet. Me, Tadmit Tdon't.
The more I'm on the water the less 1 elaim to
know about it. All I knowis, if sumthin's out
there I kin catch it.”

As the little comic strip character Pogo
said, “We have met the enemy, and he tsus.”™
Moreover, our pressures can only increase,
“Environmentalists would like people to
disappear,” comments Dr. Tayvlor. "Well,
thev're not going to. "

There are only two large metropolitan
centers on the Chesapeake, Baltimore in the
northern part and the Norfolk-Newport
News-Portsmouth-Hampton complex in
the southern. Both lie on the western
dhore, and the only sizable community be-
tween them is Annapolis. The Eastern
Shore has only a few small cities, such as
Easton, Cambridze, and Salisbury, and a
wide scattering of quaint villages, the
haunts of watermen, {armers, retirees, and
cruising vachtsmen,

But the U. 5. Army Corps of Engineers
has made a study of pregsures that can be ex-
pected between now and 2020, To ecologists
these projections read like a horror story.

The region's population, now about nine
million, will nearly double, as will land
needed for residential purposes. Hoating
activity will increase fivefold. Bulk oil
traffic throughout the Bay will double. De-
mand for electnicity may go up as much as
13.5 times.

My Chesaprake—Queen of Bavs

And what will happen to the bounty of the
Chesapeake at present rates of harvesting?
By the year 2000, maximum sustainable
vields (the greatest harvests that can be tak-
en without affecting subsequent vields) will
be exceeded for blue crabs, spot, rockfish,
white perch, shad, weakfish, lounder, and
eel, By 2020, catches of ovsters, soft-shell
clams, menhaden, and alewives also will ex-
ceed maximum sustainable yvields.

In money terms, ovsters long have been
the Chesapenke's most valuable resource,
worth more than 20 million dollars in the
1978-79 season. Back in 1885 Maryland wa-
termen harvested 15 million bushels of these
prized shellfish, but the catch has beenona
long decline ever since. In the 1978-79 sea-
son, the vield was only 2,197 409 bushels,
although that still exceeds any other state.
Virginia, which once outproduced Mary-
land, suffered a severe invasion of ovster
dizeaze organisms in the 1950s,

Many vears ago virtually unrestramed
harvesting redoced ovster beds, but both
Marvland and Virgimia have long practiced
conservation. They limit catches on public
beds, and they strew bottom areas with old
ovster shells, which the voung spat attach to
and grow on. The states even dredge up
many newly attached spat and dump them
in other areas to mature.

Yet the rate of the spat’s “set,” or attach-
ment to old shell, has not begn good in most
recent vears. Dr. Peter E. Wagner, director
of the University of Marvland's Center for
Environmental and Estuarine Studies
(CEES), explained the problem,

*Tfvou look at pollution measured by coli-
form count, there has been sensational 1m-
provement in water guality because of
higher standards for sewage processing,” he
said. “Formerly that kind of pollution closed
down 37,000 acres of shellish bottom in
Marviand; now the figureis 6, 200acres. But
if vou look at ovsters as a ¢rop, vou have to
sav the Bav's in trouble. Tt is not necessarily
correlated to the health of the species or the
cleanliness of the waters. We know that the
ovstersare fertile, but the numberof spat per
bushel of shell is way down, Why? There is
no hard evidence as vet.

“Ts what we are seeing something natural
or cvelical? 1s it pollution? Chlorine? Owver-
fzhing? Does something kill the spat= If we
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have many more years such as we have been
having, there won't be any oyvsters, We must
bridge our ignorance, and we must propa-
gate oysters and plant them in the Bay."”

The oyster begins life as a free-swimming
larval form., and when it attaches on the hot-
tom, it's only about the size of a pinhead. Bul
it changes quickly to a shelled organism and
grows about an inch a yvear.

(Orvsters live in areas where the annual sa-
linity averages from five parts per thousand
all the way up to the salinity of the ocean.
Briefly they can tolerate lower salinities.
The Bay normally gets more than half its
iresh water from the mighty Susquehanna,
but for ten days during and after tropical
storm Agnes in 1972 the river's flow aver-
aged 157, times greater than normal. Some
two mitlion bushels of marketable Chesa-
peake ovsters were destroved, and in some
areas of the Bav the ovsters were tlotally
wiped out.

The same thing happened to soft-shell
clams. Watermen call them “manoes,” and
on the Chesapeake they historically weren't
thought worth eating. But in the 19505 the
invention of a hvdraulic dredge made lurge-
scale clam harvest feasible, and a market in
New England developed. Yet, inexplica-
bly, in 1969 clams began dving in parts of the
Potomac Biver and the Eastern Shore, and
Amnes killed most of whal remained.

Each vear m early autumn, before the
opening of the ovster-dredging season, the
University of Marviand's CEES sends Dir.
George Krantz and & team of colleagues out
on the waters to sample ovsters on 146 bars,
or “rocks,” to use the watermen's term. (On
the day [ shipped aboard Aguarius, a 65-foal
research wvessel, we dredged up samples
from the Choplank and its arms.

By law only sailboats can dredge ovsters
from public bars in Marvland waters, To-
(lay that means the old skipjacks, last of the
nation’s working sailboats (pages 464-5).
But such restrictions do not apply to Aguar-
tus, and ateach bar her crew would lower a
dredge, haul up ovsters, and dump them on
deck, where experts examined them for dis-
ense, size, and quality of meat.

Dir. Krantz said the Bayv-wide trend for
spal set had been down since 1968, and the
last good vear for a set in Marviand had been
1977, “These levels are just not adequate
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(o susiain the ovster hsherv,” he said

In the Tred Avon River at Oxford a
weathered, grayving waterman, Bobo Ten-
nant, came aboard to show us a bar where he
had found “bad” ovsters. Bobo, like most
oystermen, isn't a dredger; he's a tonger.
From the gunwale of his hoat he scoops ovs-
ters [rom the botlom with rakelike metal
tongs on long wooden shafts. Watermen call
this backbreaking labor “tungin’.”

Aguarius dredged up a sample at the junc-
ture of Oxford’s Town Creck and the Tred
Avon, and sure enough, after the ovsters
were shucked, their meat looked pufiv, wa-
tery, and transparent, not firm and plump;
Lthev were unfit for market.

“Particulate matter has washed down

here from Uxford’s storm sewers and mari-
nason Town Creek,” Dr. Krantzsaid. " This
organic matter, settling in deeperwater, has
deprived the ovsters of oxyeen for most of
The water begins to clear,

the summer

“"We eat the losers to improve the breed,™ joked
an officiol of Crisfield’s 1979 Crab Derby.

Here Number 137, a “jfimmy,"” or mile blue crab,

lends i a slippery heat {right). In o more

scholariy approach, Bob Millgr of the University

of Muaryland inserts a tracking tag through a
muscle, where it will not be lost during moits.

National Geographic, October [980



however, after the first hard frost, so the
avaters will recover and be in good health by
Christmnastime, "™

To Oxford’s credit. ils sewage-lreatment
nlant has recently been improved and up-
eraded and 1s considered efficient.

George Krantz operates an ovster hatch
ery at the CEES Hom Point Environmental
l__|||'|-||T_'-|E-.|r|_|.-'-: (n 1|:'||_' [-|'|l|'-r:|.:!l".. fI1'|1| I'II.' I'l.l.'-
planted some 30 million spat
tally While they're no substitute for natural

spawning and growth, he said, hatcheries

AL ITNET-

could help during vears of poor spat set and
might even save the induste

Young ovsters have nol been surviving in
Virginia waters either. Dexter 5. Haven, ol
the Virginia Institute of Marine
(VIMS) at Gloucester Point, part of the Col
lere of William and Mary, told me scientists
used to find 2,000
shell in the lower James River; that declined

SUIETICE

by OVStErs on i bushel of

to only 200 per bushel, although they noted

some improvement last vear. 1The sharp de-
cline has also occurred in the York Biver and
other Virginia tributanes.

Poor spat set has proved so puzzling that
scientists, when asked about it, often reply
with questions of their own. “Is it chlorines”
azked Mr. Haven. “The James gets much
more trested sewage than it used to. Aboul
when this dechne started, we were using
more pesticides and herbacides. Are they re-
--‘.um.ci'luln.- * 1 believe acombination of factors
% |_|!.|.|':ill'_! witer larviae in greal stress.”

A devastating ovster disease Known sim-
plv as MSX, first noted in the Chesapeake in
19568, can't be blamed for spat mortality
MSX primaniy affects adult oysters: more-
owver, it cannot exist in low salinity, so0 most
Marvland waters have not suffered from 1

MSX is an organism affecting s of
'‘We don't know how the disease 15
ol
“Ts It A

| | S
OVSLETS
transmitted, and we can't culture #®,"

Dr. Frank O. Perkins of VIMS




The cool glory of an unfolding

dawn is a fringe benefil for Bay
wiattermen, like Edward “Epps™
Ahbott, who begin their workdays in
darkness, Here Epps runs his
trotlines for crabs in Goldsborowgh

Creek near Oxford







mutation, or was the organism introduced
here? Is there an intermediate host bringing
in the disease? We know it can be carried by
water, but it could be by an organism in the
water. If we could transmit the dizease from
one ovster to another, we might be getting
somewhere, but so far we can't.”

So the yield is down in all Virgima re-
gions. Virginians, a proud lot, don't like to
admit it, but to stay in business the state's
pyster processors now buy about half the
Marvland catch.

IKE OVSTERS, the esteemed blue
crabs begin life as free-swimming
larvae. Something Homo saprens

does may be affecting them too; in
recent vears catches have been down, but
the pugnacious crab is not in critical short
supply like the ovster. Crab abundance al-
wavs has been cvelical. Generally, commer-
cial fishermen take them by crab pots; in
Marvland tributanes trotlines must be used.

Catching crabs on lines is more interesting
and challenging than emptying pots, My
friend Epps Abbott is an expert, and Like to
go out with him in Goldsberough Creek,
where he's run trotlines for 22 vears. " come
in here after my daddy died,” he said. *I
move the line about, but always in this creek
from May to September. If vou keep runnin’
around, vou're alwavs where they ain't.”

Goldshorough lies just downstream from
my own Trippe Creek, and I thought 1 knew
those waters well until out with Epps one
black predawn morn in his 35-foot work-
boat. At times I wasn't sure where we were,
but Epps steered as if it were high noan.

Still in complete darkness, Epps dropped
overboard one end of a half-mile-long trot-
line, weighted with a window sash weight
and marked with a floating plastic bottle. As
the boat moved slowly ahead, he payed out
line baited every four feet with pieces of eel
that had been pickled in brine. At the end of
the line, he dropped another sash weight
and marker. Farther up Goldshorough, he
put out a second “lay™ or “set,” this one bait-
edd with bull lips.

“Yep, vou heard me right,” Epps said.
“Bull lips from a slanghterhouse. Good bait
and a lot tougher 'n ¢éel. The darn bull hips
will last a week ‘cause crabs can't chew ‘em
up As easy.

452

With daylight we wenl back to the first
seL Epps lifted the line over a roller fitted on
the gunwale, and we illed forward. Atareg-
ular, almost hypnotic pace, each bait rose
from the depths, passed over the roller, and
submerged behind us. Most pieces of eel had
acrab clinging to them. Just before the crab
broke water, Epps slipped a dip net under it
if it looked legal size: five inches across the
back shell. In these quick decisions he
seemed almost unerring. Piles of squirming
crabs mounted in bushel baskets.

That day he would catch only three and a
half bushels; the prime crabs were bringing
£20 a bushel at the dock, others only $8.
“When 1 first started, vou could sometimes
catch eight, ten, twelve, maybe fourteen
barrels of crabs, not just boshels,” Epps
commented. “Nowadays six, seven bushels,
that’s pretty good crabbin’.”

After completing a run down one line, we
both by tacit consent looked long and appre-
ciatively at the newborn sun's golden efful-
gence on puffy clouds and mirroring water.
“Nice time of day,” said Epps. “It's pure out
here, ain't it? A healthy life, and it's your
own. You can do what the hell you want.”

He made it sound like a praver of thanks-
giving, and I have heard other watermen
speak that way. This nation has no prouder
or more independent men. Maryvland and
Virginia together have some 18,000 full-
time watermen; probably more than that
work part-time on the water. There are still
many veterans like Epps who neither know
nor want any other life, and it still attracts
sons from such old fishing communities as
Tilehman, Smith, and Tangier Islands,

Like all his sturdy breed, Epps is an acute
observer, full of untutored knowledge. As
he crabbed, he reminisced.

*It's true you can’t catch nary a crabup at
the heads of some creeks where we used to
get 'em real good, and the grasses been dyin’
off evervwhere. Some think it's chemical
runoff from the farms doin’ it. But vou can't
have farmers 'n’ watermen fightin'. You
need both of 'em.

“There used t" be piles of dead grass two
feet high around many a shore, all natural
die-off of thick growth. We used it to pack
soft-shell crabs in. Now vou kin walk miles
around the shore and not see any.

“But the grasses come back in some creeks

Narional Geographic, Gctober 1980



last year. I remembeér growin® up we had
seven-vear cycles of grasses. Nature’s been
takin' care of things out there all these vears.
Guess yvou have to depend on cveles.

“An’when | was a boy, vou knew that the
first moon in May they'd be soft crabs shed-
din’ around the shore. Now vou never see
'em until June, The cvele's different.” Epps
cocked his head at me and grinned. “Mavhe
those men walkin' around on the moon did
somethin’, tipped "er sideways, 'cause now it
seems all the seafood’s over in Japan, ™

Watermen invariably comment on the
loss of aguatic grasses. Ur, Peter Wagner
told me that his CEES investigators believe
whatever 15 inhibiting the grasses comes
from the surrounding watershed, but the
whatl and how of it remain unknown. Re-
cently his Horn Point Iaboratories have been
planting grasses in small artificial ponds
lined with material from the Bav's bottom
and filled with Bay water polluted in var-
wus ways. Eventually that approach may
vield clues.

FTHE 200 SPECIES of finfish that

frequent the Chesapeake Bay, the

striped basz, or rockfish, has long

been the most popular among both

commercial and sport fishermen. It's a fight-

er, and it tastes delicious. It is even the offi-

cial state fish of Marvland., When it fails to
reproduce, evervone worries,

Perhaps 90 percent of the East Coast's
striped bass spawn in the Chesapeake,
though they wander in the Atlantic as far
north assouthern Canada. They are anadro-
maous fish, meaning they go up the Bay's riv-
ers to release their milt and roe in the less
salty water. Before eges evolve into juvenile
fish, the species undergoes a normal mortal-
ity rate of 99,99 percent. [t survives because
of prodigious reproduction in “dominant
vears,” when nature permits a larger than
normal “class” to attain maturity.

But there hasn't been such a year since
1970. Again, the same questions are asked.
Is it because of chlorine? Chemicals? Nutri-
ents? Sediment? Many watermen suspect
the latter, In the Potomac and Patuxent, for
example, striped bass have been spawning
farther and farther downstream, and in-
creasing loads of sediment may be the res-
som. Every time a home is built on the Bay,

Mv Chesapeake—{lucen of Bavs

four tons of sediment end up in the water.

S0, like ovsters, the stripers remain cnig-
matic. “Despite all the study that™s been
done, no one really knows why the trend 1s
down,” said William *Pete” Jensen of Mary-
land’s Department of Natural Resources.

University of Marvland biologists believe
they've uncovered a basic truth about
dominant-vear reproduction of rockfish. In
late fall a hard frecze holds dead vegetation
upstream in the rvers and crecks. A cold
winter keeps it there. Then in spring a quick
melt of snow and ice and heavy rainfall wash
the vegetation downstream in volume. Zoo-
plankton feed on it and multiply; voung
rockfish voraciously devour the zooplank-
ton and thrive. Lo, a dominant vear.

The theory, developed largely by Drs.
Walter Bovnton, Don Heinle, and Tibor
Polgar, correlates well with weather records
and successful vears for rocklish juveniles.

The meat of the gourmet’s delectable
rockiish, and other fish as well, can have
traces of arsenic, cadmium, copper, lead,
and chromium, as well as a long list of
chemicals and pesticides. Such  trace
amounts may not harm humans, but Dr,
George Krantz, who breeds rockfish in addi-
tion to oysters, has found that these sub-
stances miyv kill the eggs or result in
deformed offspring that do not survive,

American industry uses between 45,000
and 50,000 chemicals, with about a thou-
sand new ones being introduced each year.
Among them, an insecticide named Kepone
has levied n heavv toll on'the Bay. In 1975 1t
was discovered that Kepone was poisoning
workers at a chemical plant in Hopewell,
Virginia, on the James River. The chemical
also had been dumped in the river, where it
had gone undetected for eight yvears while
spreading throughout the river's organisms
and food chain, Fora time the lower James,
a particularly fecund place for avster spat,
had to be closed to all fishing, and some spe-
cies still cannot be taken there.

Like most chemicals, Kepone has un af-
finity for bottom sediment. *It is not being
flushed out very rapidly, and it degrades, or
breaks down, extremely slowly,” said Dr.
Michael Bender of VIMS. “At the rate
thingsare going, it may take a hundred vears
or so to cleanse the river.”

Although Kepone isn't fatal to the James's
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Time still hangs gracefully
pwer the Eastern Shore

Codrntry estates. [the this

one (right) on a rributary of

the Tred Avon River, nark

back to when colinial
Moaryland was a reglon

of for-flung tudevater
plontotions accessible only
by creek orinlet.

Although land here 1s
experisive and a lure for
investors, the main crops of
corn und sovbeans go literall
for chicken feed. OUnce sold,
this land (abowe) will probably
remain under cultivation
its hiarvests bought by areg

poultry growers







inhabitants, it invades them and it hingers
Dir. Bender told me that a fish, ovster, or
crab for human consumpiion cannot have
evien one part per million of the chemical
same creatures contain more than otheérs,
and nobody really understands why, I
probably has to do with their habats. For ex-
ar croaker, or hard
can have too much Kepone in it, and so can
the largemouth bass:; vet shad, catfich, and
ovsters will not exceed the limat

Bottom mud and sediment in-all induastn
al harbors contain toxic chemicals, and Bal-
tmore's fouling has been bulldinez up for
more than 200 vears. Both the state and city
would like to deepen the channel of this big
natural port from 42 feet to 50 [eel, which
would require dredgng 120 million cu

ample, the popu ead,

) 11%

VAras of matenal
Where do vou put such a huge amount of
toxic spoil? Officials evolved a plan that
includes wusing 52 million cubic vards to
enlarge and join Hart and Miller Islands,
two small, uninhabited islets on the open
3ay just north of the harbor entrance. The

spoil would be contained behind dikes

'his proposal trigeered a conlroversy
that has raged for several vears. In {avor
state and local agencies, Lthe booster Greater
Baltimore Committee and other business
groups, and, significantly, that environ
mental watchdog, the Chesapeake Bay
Foundation, never any patsy for the estab-
lishmenl. Ino
man Clarence ). Long, In whose district
Hart and Miller lie, aroused constituents,
and many natwnal environmental groups

Recently fish and crabs
parts of Baltimore harbor, and once again
ETASSES have begun Lo gZrow Witer-quidity
controls are working, and imdustry's
cleanup has been led by Bethlehem Steel,
whose plant and shipvards form the harbor’s
lareest complex

Since 1950 Bethleheém has spent more
than 90 million dollars on water-pollution
control at its Baltimore operation alone, and

position: powerful Congress

ave returned to

For a song, the [ucky Chesapeak:
scimveriser might stéal away with a
bargain from one of the hundreds of

areq flea markets that deal tn @vervihing

[TCrTT trzsh o treasures













some 63 million dollars to clean up smoke
and gases from stacks.

Bethlebem has an arrangement with the
city that isunigue in the world. Eachday the
steel plant pipes some 100 million gallons of
treated water from Baltimore's nearby
sewage plant and uses it in industrial pro-
cesses. Then Bethlehem cleanses the water
o Environmental Protection Agency stan-
dards and releases it into the harbor. In re-
turn the steelmakers give the Baltimore and
Washington, I). C., sewage systems their
“pickle liquor,” an iron-rich waste by-
product of steelmaking wdeal for removing
phosphorus from sewage.

T THE OTHER END of the Bay,
in the Norfolk-Newport News-
Portsmouth-Hampton complex,
anolher environmental donny-
brook has been going on for five vears. This
involves a proposed B50-milbon-dollar o1l
refinery on the Elizabeth River, very near
the lower James and its ovster beds but in a
heavily industnialized area.

The effect of some chemicals on water
quality may be debatable, bul aboul oil
there's no doubt: It's sheer poison. A majaor
spill of 250,000 gallons of fuel oil off Smith
Paint in 1976 coated beaches and wetlands
on both sides of the Bay. Bwlogists counted
10,000 dead waterfowl, and estimate as
many as 50,000 birds may have perished.

Hampton Roads Energy Company secks
to build the refinery, which would produce
175,000 barrels of fuel aday, Robert E. Por-
terfield, vice president of the company, told
me the East Coast needs ten refineries of that
gize, He said there already are 18 commer-
cial oil-handling facilitics within a ten-mile
radius of the proposed plant, including a na-
val fuel depot next door.

The company has met all the complex re-
quirements of state, federal, and local law,
vet has not been able to turn a shovelful of
dirt because of lawsuaits brought by
environmentalists,

“They wanted the regulatory agencies,
they wanted the laws, but when all condi-
tions have been met and the agencies have
completed the permitting process, they still
object,” said Mr. Porterfield bitterly.

An opponent of the new refinery, Dr. ].
Parker Cross, Jr., sounded equally bitter. ©1
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don't think it"ll ever be built,” he said flatly.
Dr. Cross, a physician, heads the Commuat-
tee Against Refinery Effects (CARFE). He
said the area already had a high death rate
from pollution-linked diseases, and he
added, “Counties in the United States that
have refinerics have a higher incidence of
cancer of the throat, trachea; and lungs.”
Several local medical societies have passed
resolutions supporting CARE. The danger
to thie Bay's marine fisheries, Dr. Cross felt,
was only too ohvious.

Onatour of the harbor by boat, photogra-
pher Lowell Georgia and 1 passed the na-
tion's largest floating dry dock. 1t held the El
Paso Senthern, a 948-foot tanker for hgue-
{ied natural gas. This giant thermos bottle
and eight others transport LNG {rom Alge-
ria to a terminal at Cove Point, midway up
the Chesapeake's western shore. They un-
load at a huge pier a mile offshore, and
pumps force the hguid through an under-
water pipeline to storage tanks on land. Al-
ter re-gastfication the fuel passes nto a
transmission sysiem serving seven states.

Environmentalisis demanded and got the
underwater pipeline. The two gas compa-
nies building the terminal wanted the line
atop an overwater trestle. The companies
also agreed Lo establish a buffer greenbelt
around the plant.

LN has a good safety record. In ligque-
fied form it will neither burn nor explode,
although it’s capable of both 1f 1t leaks and
vaporizes, The plant had an explosion and
fire in 1979 that killed one man and injured
another, delaved ship schedules, and closed
down normal operations for two weeks,

At Calvert Cliffs, only a few miles up the
Bay from the gas terminal, Baltimore Gas &
Electric Company has a nuclear power plant
with a 1.6-million-kilowatt capacity. First
on the scene, BGRE was conceérned about
the proposed gas terminal’s proximity, feel-
ing that an explosion there would be a threat
to the stability of the reactor, After review-
ing the plans, government authorties per-
mitted construction of the LING plant,

Tronically, the nuclear plant has had three
leaks of radioactive gas in 198(), so presum-
ably the two giants now eve one another
with equal wanness,

Three Mile Island, site of the notorious
Pennsylvania nuclear power plant that last

Nationil Geographic. October 1980



year sulfered a serious reactor accident, is
not on the Chesapeake, but it does Lie on the
Susquehanna, Ever since thal incident,
when the reactor overheated, releasing ra-
dioactive gas and flooding a building with
radioactive water, scientists hnve been con-
cernedd with the possibility that some con-
taminated witer maght reach the Bay, INone
has been detected so far.

COLOGICAL PROBLEMS, even
personal problems, invariably are
forgotten when 1 sail the Chesa-

peake. T adopt an old Bohemian

proverh: “Don’t worry, just wonder.” My
Chesapeake is still so very lovely, with so
little visible sign of malaise, that 1 become
intent on clouds and wind, leaping Hish and
cryving gulls, the scend of waves and the set
of a sml

Lowell Georgia, a resident of Colorado,
had little experience with the Bay until his
assignment 1o illustrate this article, and |
winted him (o know the wonder [ had long
enjoved. So we chartered my old love, An-
dremeda, a roomy 43-foot Gulistar motor
<ailer that Tonce owned. With her for an Oc-
tober cruise came her present owner and
skipper, Brian Noble.

Owur first night out we tied up in the Patux-
ent River, and early the next morming set a
course for isolated Smith Island, one of the
last strongholds of Chesapeake witermen
and the old way of life (following pages). The
wind blew lightly but with a raw edge, and a
solid overdast hid sun and skyv. Those notori-
ous summer squalls can be seen before they
hit, but other winds are more treacherous,
blowing briskly and exhilaratingly for a
time, then without warning increasing in
violence.

That's just what happened. Wind speed
jumped 1o 25 knots, at times 40. We ran
hefore it, surfing atop nmine- and ten-foot
waves; better that, we felt, than coming
about and fghting to lower our big mainsail,
which can't be reefed and had foolishly been
left aleft too long. Approaching Smith from
the Bay proved much too risky because of
the exposed, narrow channel entrance, so
we slipped through Kedges Straats to the
north of the island, hoping to use Smith's lee
for shelter. The wind didn't even know low-
lving Smith was in its way, but wave action
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was reduced, and down came the main after
a hard battle.

Smith, in Marviand, is really a tght clus-
ter of istands, with three tiny towns: Ewell,
Tylerton, and Rhodes Point. A maze of
channels through marshes connects the is-
lands, and one channel bears the improb-
able name Big Thorofare, Just to the south
lies smaller Tangier Island, almost identical
in its wav of life but historically a rival be-
cause it lies in Virginia waters.

For 300 vears no one but watermen have
occupied these lonely islands, the most com-
mon family names, all of English descent,
are the same as in colonial times: Tyler,
Evans, Bradshow, and Marshall on Smith,
and Pruitt, Crockett, Parks, and Dize on
Tangier. Nearly all male residents follow
the water; they want no other way of life,
and indeed there i= no other business.

In Tylerton, amidst shanties for packing
soft-shell erabs, we ensed into the dock of the
Chesapeake Bay Foundation, At Smith and
three other places on the Bay, CBF mam-
tains educational centers where students
can obtgin practical konowledge of the
Chesapeake. Despite the foul weather, cen-
ter mannger Bill Goldshorough had 17 high-
school students from Pikesville, near Balts-
more, oul ina marsh.

“Use all vour senses, as a naluralist
woitld, " said Bill, and he had the youngsters
lsten for sounds, taste marsh plants, even
crivwl about looking for mud snails, fiddler
crabs, and ribbed mussels.

I excused myselfl from these chill pursuits
on the basis of my considerable senionty,
and, while the wind blew with an unremit-
ting malevolence that kept evervone ashore,
I varned with the natives, who proved
friendlv, They aren't, though, if yvou're a
marine policeman or game warden, officers
who regulate what they catch and shoot.

The late Stanley Marshall of Smith, a
man who had the courage of his convictions,
enve up crabbing and ovstering to become
warden of a wildhife refuge at the islund’s
narthern end. Many slanders considered
him a turncoat and traitor, and ong of his
brothers refused to speak to him, For gen-
erations Smith watermen had considered
that area their own, a place to hunt water-
fowl at will, even with illegal “market
guns,” huge old blunderbusses mounted on
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Remote and vulmerable, the [l

torwmy off T wlertomn, Marelond . clinegs as

stiphborndy to the shore of Smath
[alarnd aan i does (o a van I..'-I'il-'l'-! WAV
of life. Along with Tangier {sland (o
the south, Smitkh o= the last of the
Fay's inhabited offshore (siands

For 300 vedars the Bay hos prrovided o
Living for the proud and ndependent
wittermen who dwedl Her

e Chesapeake—a drowned river

willey still in the process of drowning

15 exacting ¢ heavy toll for ifs botinty

In the past century, hundrds of acres

of the Smith [slond eluster hiove been

reclammed by the water, grid the ot

iFerogion 1= on-the incregse. [ he L
Yrmy Corps of Engineers s studying

5 o - 1 I It 1. | - |
PSS TEHE 19T 4 gl s INg Ne SAOrSilne

but the prospects of holding back the
forces af nature appear bleak

Insuloted frivm moindand influences,
Smiith fslonders, like those on Tanpier,
still speak o dialect echoing carlier
remes. In Ewell, another of the three
rovtns Dhhal moake wp Smith s populotion

i

of 56l watermen weeit out o storm by

plagvine dominoes in d oeol generol
store. Wien winuds reach more than 30
feriods, they wiisely stoy ashore, stnce the
Hav's shalipw waters are easily churned

into Life-threaléning waves




Champion oyster shucker, Rutf

the bows of boats and capable of killing a
dozen birds at a ttme

Paul Marshall, a retired waterman whao
now carves waterfow! from wood with
remarkable artistry, conlessed to me hi
wias one of the last to use an outlaw gun. ™1
still have my daddy's gun and mvy grand-

addv's,™ he said. “My daddy’s weirhs 113

pounds and is mne feet long, the other's even
longer. We loaded ‘em with anvthing from
number two shot Lo buckshot, and we used a
guarter pound of big grain powder in 'em.”

In his cluttered liitle shop Paul carved as
hee talked, with work in varving degrees of
completeness all about him and stutfed birds
seeming o watch imtently from shelves amid
‘..'|r- sNalowWws ] NEYED Wils .|||I.:I' i |~.i§'| MmMaore
wt, Paul sand, “and

my granddaddy said he never killed mon

[an 10U gedss a8l One s

than 12 at ence. I do know of 108 ducks be-
ing killed by three guns liring at about the
ame time. You'd sneak up on 'em while
they raftéd up on the water. Dnd the guns
kick? I've knowed a pun to jump overboard
and evenaf it chdn’, 1it'd push the boal back a

lOnE Wavs.
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e two islands have asked the Corps of

Engsineers to try to dosomething 1o stabilize

thetr shores. “If we don't stop the erosion

W l'lll.r |':I". il

now, U Vears irom now we

'.'.il'l'"'l'l and 30 years InOm now we won't
have an i=land.” siud Tangier's Mavor Rob

| [ horne

hat can be the fate of islands in the Bav.
In hisnovel L/ ames AL Michener
writes of the gradoal ;_-.-_:.-|||_ arance of I
tional Devon Island in the Choptank River
He got the wlea for his Dévon from an island
that did erode and vamsh off the mouth of
the Choptank. In colonial times Sharps Is
land was a rich plantation of 600 acres, but

the Iast of 1t succumbed to tdes and storme

Commerce is the lifeblood of Baltimore, and the Bay a vital artery.




within the memory of men still living

You have only to flv over Poplar Island,
yust north of where Sharps used to be, Lo see
the great stnatons of submerged sandbars
built up of material torn away from Popla:
In just a few decades thal I'-|._-..':-'| LN ||:II|I-
ablv will be rone.

Chver o hundred-vear penod, Maryland

has lost approximately 25,000 acres of

Chesapeake shoreline to erosion, and Vir-
ginia has lost 20,000 acres. The Carpsof En
eineers savs the Bayv has 410 miles of shore
with critical erosion problems

Mo L hesapeake, intortunately 15
i i|||r.-|'|'_|-."._' In the grand scheme of peolog

Limie, [“'I||.-.i'--' 10, () or 20,000 vears from

Here, as elsewhere, the Chesapeake’s health

now. seqtliment from its rivers aned shores

and vanishing islands will fill it i
will bt nomore, Nothinerman can
rest that fate

Lone before then, will my Chess
adead inland sea? Will we have po
[ don't think so. Man 15 not the un
insenzitive despoiler he once was

sand vears from now, 1 believe,

rockiish will seek out Chesapeake

ill rise 1o the dip nets of w
ospreve will plunge into blue wa
1 geese will ride the nortl

haven on Iy -|||_"'_-._-r|_'|| O

depenids on man’s goodwill,

|||| flll =

peaks be
soned it?
thinkimng,

4 thou
sk anao

IVETS 10
 ovster spat will drift slowly down to

bottom throueh clean waters, foolish
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Pompidou Genten
Rage of Panis

Photographs by MARC RIBOUD
[ext by CATHY NEWMAN

T WAS LOVE at second =zight, Al
first the Georges Pompidon Na-
tonal Center of Art and Culture
caused a ventable Turor

) - S PRETI.
VArS [ias

15 OWT Monster, just
like the one in Loch Ness,”
ritic for the newspaper Le Figarp, An
other, echoing the uproar, dubbed ©
‘an architectural King Kong

But the public had the last word

'hree vear= afteritsdebutin 1977

sNUIEE 3

nutz-and-bolts  boutllabaisse—w hich
includes an mdustrpl-design center
irt museum, institute for music re-
and librarv open to the pub-
c—attracts more vVisitors than the
Louvre and Eiftel Tower combined

Built on the Plateau Beaubourg, site
of i parking Lot for the now delunct Les
Halles market. the Pompidou Center
hias jolled 1ts newghborbood into new
inte. Bistros, gallenies, and boubigques
tlower in 4 once scruffv district

The late ent of France
Georges Pompidou proposed creation
of the cultural centerm 1969 and later
launched a competition to select a de-
sign for the building that now beairs his
name. An arcmtectural jury of nine
1t entrnes from 50
countries and singled out the proposal
f an Enghishman, Richard Kogers
and an [talian colleague, Renzo Puano

The architects produced a building
turned insicde out. Mechanical services

arch

.__| 1
g res

- g ¥ 1
rougn ool

and structural supports wrap around a
brazenly transparent box s1x stories
high and twa blocks lone. Garage ven-
tilation ducts adorn the plaza

‘We wanted it to be fun and easy to
read.” zavs Richard Rogers. 3o he and
Piano color-coded the hulding. Adr-
conditioning pipes were pamnted blue,
electricitd ducts were vellow, and water

L Ieen

pipes,
And to carry all the people, they de-
signed a glass-enclosed escalator that
slinks caterpillar-like up the front and
arches high over the more tradinonal
roitops of Pars ( fuacing page|

“Paris. ™ d cutout tine arbwork by

Sl -00rn surrealisr Uscar



Like a sly nudge in the gray ribs of its neighbors, the Pompidou Center ratties




with color within sight of the Seine and, at top center, the Cathedral of Notre Dame.







scuiptor:  Caetr eeal s
‘rottiieh’s Wishing Well™
(abowe), a plaster phantom
hangs out permanently by a
lit-up pinball machine.
L.ike much of its art, the
museum refuses to take 11-
self too serously, “We want
it to have popular appeal
saves director Pontus Hul-

x i IILI'I" |I = '

-
—
= ¢ o

ENLrance emplaAZoned with
| o =l - |
gold letters that

mbtimidate people




UPPLE CURVES of T he shepherd of
the Clouds, " Jean Arp's plaster sculp-
ture, front a whimsical painting by

Toan Miro (below)

. .

stace 1s flexihble at the center. 1 heé neo-
ey .. il e e il L Lok i . N e (P
."..'.'l rll Hl.'. |"[I"-'.- L -.I"F. EAAFANTEN N B ||".T.'.' LLF LML

tallored to the event. “We're learmine to
fine-tune the space to fit the art,” says Ger-

E
main viatte, cluet curator
But the 200-million-dollar showcase also

reaches beyvond 1is home base, sending ex-
French cities

hiltits on the road Lo other

LANT AMONG WOMEN, Niki de

saimnt-Phalle’s “La Waldaff™ stands
n mgh-heeled s i.'i-'.f'nli' [y & MATTIHLEE

Of DUmor and Dodseste

= Serrrondl Creoi i Chrtabher WAL









MPROMPTU CARNIVAL of mimes

Clowns, Jugglers. and fire-eaters
(left) performs in the plaza—and
then makes a pitch for coins, A side-
sireel vista reveals amaze of brizht bluc
pipes jabove), Where does the street end
and the museum begin? “That’s just the
point,” sayvs Pontus Hulten []




The

LAST OF A

BREED

duC

Photographs b

(). LOUIS M.

hoS

LAXALI

\IZATENTA

W bhoy DooLs &n Warm j|ackel agail
he Arventt vinter. | Eariv =
T e {1 whitewashed |
building= of Estancia Aguay were shrouds
in cold mist
Thi dv up a u

_
-
==
o]
-

'!.] 1

joE Of COrmmeit .I|'l'|
or Carmillo, the ranch

IT Warming coffee

saddling their horses

Var)

- 1 1
na. 4 raucho 1 had
.

meat. By the timi
Mmanggcl hald

TNy '.Il "r: .-..':_' ‘-I-I;.

L | 'i'l'. el it [ e - i

e murmured, “Buen "Hew |
gaucho of Argentina, of mixed Spanish

md Indian blood, with fGer [ K M

Ifight,
I i,
| Tl el
k! i
FCIT eI
{3

",_——1‘

F-|.,.I l"'.:'r__

I L

by
==

ol 1 T
e

ki
-_-1~.

..
i [ .
5

=i










WILD SPIRITS TARE FREE HETN g3
Argentine gauchos race across a [oke
near Berdn de Astrada. The riders
helong to a group dedicated to the
memory of (ren. José de San Martin

and the gauchos who fought beside

him in the early 18005 for independence.
in 1978 seven made a JiN}-mile round-

trip ride to Yapeyu, where San

Vartin was born 200 vears eariier.
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rwhiide rope and
sharp knife are among
rthe mian's most prized
poxsessions (below)
I'he name *gaucho,’
first given to renegades
o Spanmizh and [ndion
Blood, now belongs to

cowharneds of diverse
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gained a reputation as a superb horseman

While a peon, a ranch hand, saddied my
horse, Varjona hnished putting on his own
multilavered saddle topped with a thick
sheepskin fleece. Knecling, he buckled
spurs onto bare ankles and sandaled feel
When I remarked on this, I learmed that the
early gauchos actually clutched a stirrup
or shank between thewr first And sec-
ond toes, a practice that eventually caused
thetr toes to curl downward,

Varjona reached behind him to make sure
nis wicked [4-inch kmie, calied a facon,
wis firmly in place. Sheathed in hard leath-
ar, 1t was slanted between belt and sash,
ready to his hand forwork or ighting. The

strap

horse's mane was roached except for one
hank of hair at its withers. Grasping it, Var-
jonn sprang ligatly mto the sadodle and was

away at a lope to join the other gauchos.

Lanats Reploce Boleadoras

A\ molten red sun was rising off the flat
horizon of the grassland. The nders passed
in shadows across its [ace and vanished into
the mist, like phantoms ot all their gaucho
torebears who had ridden out onto the roll-
ing plain

Victor and I followed them at a trot. T he
sitn was burning off the mist to reveal a
sparkling winter mormng. Black-and-white
lapwings swooped over our heads. Hawks
perched on fence posts and tny white-
collared owls eved us gravely from the tall
grass. Ustnchhike rheas tled with spningy
high-stepping strides at our approach

“A century ago,” said Victor, "the pampa
was filled with rheas. Gauchoson horseback
caught them with boleadoras for their feath-
¢rs. Now the hunting of rheas is forbidden,
for there aren't manv left

viclor explained that the boleadoras, a
svimbal of the South Amencan gaucho. were
round stones wrapped in leather and at-
tached to three long rawhide thongs, T hey
were whirled about a saucho’s head, and
when thrown, tripped up the legs of rheas,
wild horses, and even wild cows that gau-
chos once killed by the thousands for their
hides "Tr"al'i',t_'i.-'," he =g, "[h-l""_'n' are
anlv ornaments in & gaucho's dress-up cos-
tume. ['he lasso has taken their place. ™

The grazsland that layv before us was over-
whelming in s immensity, an unending

usually
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Explosion of horsepower sends o
paucho flying during a bronco-Busting
contest (right). The distinguishing

M | . F—— | 1
marks of hie breed, both al

this roden
i Bapéd and at work on the range. are
the bombachas, or boggy ITOUSErs,
leather apron, brogd-brimmed hat, amd
spurs, here being lashed to s boots
(below). Cnce gouchos rode barefoot

MOLAITIE ._-'-r_.i"!_.J.:l'-:-. ILlr"T'r'I.'r_‘.-'?'I the thes

oeean of grass stretching tarther than the eve
either hill nor stone formation
The old-
tmers claym they found their way across the
the Southern Cross

i ||=_;.|-.JI L

rose to breal the distant honzon
grassland not only by

came from the north, dusty wind from the
west, high wind from the east, and cold
wingd from the south. Now, they said
broken up as 1t 1s by fences and pastures,
the plain could be navigated by anyvone

I wondered about that as we passed into a
pARsLUNE CNCOmMpPASSINE

|
3 thousana acres

The gauchos were rounding up cattle for

hranding, castrating, and dehorning. Thi
horsemen were tiny figares jn the distance
their vips and shouts faint to our ears. We
broke into the ground-eating lope for which
the short-coupled cniello horse of South
America1s famous

000 wWe webe 1n the midst of Turous activ-
ity, helping the gauchos cut out & portion of
the herd and dnive it to a corner of the pas-
ture. The gauchos were a blur of bright sash-
es and bandannas and striped ouler pants

| marveled at their

that served as chaps

Clctober 19510
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AL

norsemansmn, Man and hor=e seemed {usedd
into one. 1 wirling theiwr mmble mounts to

right and left, they zeemed W anticipate

everv move the herd would make

But there were incidents, Unce a dozen
lash for
n an nstant Vargna and another
after VATrions

reached the stampéding animals first and

.I.Ill'l- I..-:-Il ! -.J-.;.I' L .-'Illl:'l.lll II"'l::-' 'r: |1
freedom
voung gaucho were them
headed them off in o way | néever expected.

circling the bunch., Variona

rammed s horse at full speed into the lead-

[nstead of
er of the runawavs: Theimpact caught the

.r |I|I' I I|JI|I|II |II| | : II.-|I b i Il:l!ll' 1 ||I

it flew into the
near somersault: [he runaways
began mil

VD IOYWINE |l|‘-

ow 2t shoulder height, and
ur n @
floundered to a stop and
With the dazed cow
Lthey were soon on their way bDack w

the herr

ing
Ao

I asked Variona where he had learned the
trick of ramming. “From my grandfather,”
he said. “1t 1s Farely done now. It 18 danger-
ois. If vou miss by 2 hair. then vou and vour

=i | i b5 4 e TET i 1 1 ’ g .
horse will be the ones who will o down. ™ He

shrugeed. "HBut [ am a gancho. and dang

T

part of a gaucho's life



I azked him whether he had ever wanted
to be anvthing but & gaucho. He shook his
head emphatically. *Once a friend of mine
went to the city, to Buenos Aires, because a
gaucho 1= supposed to be something special
there. They admired him, all right, but
when it came to getting a job, they gave him
one washing dishes. Can vou imagine!
Women's work."”

The branding and dehorning 1rons were
mmersed m a fire of cow chips and already
red hot. Brawded rawhide lassos were un-
coiled and thrown. Unlike the American
cowbaoy, who holds ene loop in his throwing
hand, the gaucho grasps several coils, the
end tied to an iron ring behind hiszaddle. As
thrown in this gaucho way, the lasso can
snake out for as much as ten vards with
great acCuracy

One by one the calves were caught,
hauled to the fire, and thrown down. Their
ears were punched with marks to designate
the vear of their birth, and their budding
horns were burned out with a strajght iron.
Bull calves were castrated neatlv by two
gauchos who handled their facons as skill-
fully as scalpels.

>o it went, and in the hoursof hard nding
Ilearned the practicality of a gaucho saddle.
It has neither horn nor cantle, but I was
locked firmlvinto the thick she¢pskin fleece.
When we returned to the ranch, I was not
saddlesore in the least

I wondered if the same were true of mvy
horse, 30 I watched carefully as Meza, a gau-
cho with a saturnine face, unsaddled him. It
was & complicated procedure.

“The fleece goeson top, ™ he said. *We call
it a copinillo, 1t is to protect the rider. The
restof the gear protectsthe horse. " He peeled
off the lavers: A piece of soft leather called
corredn to which narrow metal stirrups are
attached; rwo bars of leather called bastos,
making up a saddle frame that rests on each
sideof 3 horse’s backbone; a supple square of
cowhide called a carong that prevents the
saddle frame from hurting a horse’s back; a
matra, a kind of blanket of rough woven

wool; and finally the sudaders, & waterproof
sweat pad next to the horse’s moist hide.

I told Meza that [ was impressed with the
care taken to protect a horse from bruising.
“A gaucho without a sound horse 15 no gau-
cho atall,™ he said. “We sav only three things
are sacred to a gaucho. His horse, which is
his freedom from the earth. His facdn,
which 15 his companion and protector in a
fight. And his china, his woman,™

I'was tempted to ask him which came first
iha gaucho’s life, but decided that that ques-
tion had already been answered.

Horse Training Berins Early

Une day I watched the gauchos bring in
the fresh mounts they would use for the next
week's riding. The herds revealed the gau-
cho penchant for horses matching in color—
bayz, blacks, and sorrels. Whites and gravs
were notably absent.

Gregorio Aguirre, the demador, or horse
trainer, explained how he trains horses suit-
able for gauchos. Since a horse ranks first in
gaucho priorities, it 15 a delicate process.
“When a foal is two months old,” he said,
“some domadores will keep it tied to a post
near where thev live, so that it becomes
accustomed to man. Every day, it will be
stroked by hand for hours on end. Our fore-
hears learned this lesson from the Indians, to
gentle a horse forever with kindness instead
of brutality. "

Aguirre said that when the horse is a vear
old, it is turned out to pasture again. When it
is three, it i= brought in and tied halter to
halter to a trained horse until it knows what
1s expected of it. He said he knew one doma-
dor who always dried the voung horse with
his own shirt, =0 that the animal becomes
familiar with the trainer's scent. “Then the
horse is mounted for the first ime,” Aguirre
said. “It may buck then, but rarely if ever
after. A horse that bucks is a disgrace o
its trainer.”

I was already familiar with how sacred a
gaucho’s faconis. Onmy first visit to a South
American estancia. [ had wandered down

Generation to generation, gauchos such as 65-vear-old Simdn Gaspar have
Hved sparely in such dwellings as this dirt-floored adobe house provided

for him by his emplovers, Foremarn of @ remote section of o large estancia
near Salta, Argenting, Gaspar bounces his great-grundscn.

486

National Geographic, Ocrober [9810












Market-bounidd steers

ritiee a cloud of dust on
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Some 15 million head
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e ranch foreman to the gauchos' row

It had been a long

with t

P hittle hving quarters,

day, and the weary gauchos were gathered
in a circle outside, sipping therr mate from
pourds with metal straws called bombilic
(ne gaucho’s facin was resthing on a log
beside him.

asked the foreman if I could mnspect the

b E

facon. Obligingly, he knelt and reached out
forit. Inaninstant the figures of the gau
became taut, their tension almost palpable

he foreman’s hand stopped in madair, He

Al
- I-1

murmured, "iPermiso?” The gaucho whose
facon it was considered for a moment and
then nodded. When the facon was handed to
me, [ drew the lang b
tested 1ts
replaced i

Az we were walking away, tin

de from its scabbard,

razor-sharp edges. and guickly

[OFeInRAan

L)

caid with chagrin, “That was stupid of me. |
st forent. It = lorbidden ever to touch a

gaucho’s facdn

Later 1 was to learn that t
more an ornament than the U
pistol was in the lawless days of the West. At

¢ LALLM 1= 110
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a lonely crossroads near Luian in Argenting,

1t 15 the gaucho

I went to a boliche, astore t
equivalent of a saloon

The baliche was a tiny, century-old struc-
ture wit
interior was lighted ov i lone kerosene lan
SCArred
wooden bar, s
There were two gauchos mside, drinking
raw gin and plaving & card game called
truco. Thevaccepted my presence with dis-

tance, but thevy seemed peaceful enough

| hitching rails outside. It= gloom

| fad @ 1 !'L"-'L'.'.J.IJ'.L '-'.-'fél—l‘—' HOOrs, d

and crude wooden ta
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women, paradoxically a gaucho’s china is
rarely seen in public. Her role is confined to
household, cooking, and children.

At the estancias 1 visited, [ had watched
the chinas sweeping out Hving quarters with
great gusto and washing clothes in a stone
tub, But when I tried to approach them,
they fled inside and closed the door.

In the hinterland, however, [ stopped ata
remote puesto, a sort of line camp situated
at the far reaches of vast range holdings—
sovisolated that the preferred language is In-
dian Guarani rather than Spanish. There a
gaucho named Baez was entrusted with the
task of keeping watch on cattle, particularly
the ones who needed treatment after eating
toxic species of plants.

[ talked with his wife, Catalina, a lively
voung woman with dancing black eves,
about & gaucho china’s day, and she said,
“Cook, sweep, wash clothes, take care of
the garden, take care of my children. That
i my day, every day.”

She said the little family had not beento a
town in many vears. “In fact, I have never
been toachurch.”

“Not even for vour wedding "

“Weddingz are for rich people,” she said.
“Anvway, many gaucho women do not get
married to their men. " She laughed at my
puzzlement. “If | were married, and he,” she
said, pointing to her husband, “turned out
to be lazry or a drunkard or a wanderer, 1
would not be free to leave him."

At Estancis Aguay, I told Mary Ann
Carrille, Victor's wife, about my conversa-
tion. “It is an old, old thing,” she said. “In
the davs before the pampa was settled, the
gaucho was a nomad, usually running from
the law. He had no time for things like mar-
riage and children. The women preferred it
that wayv. Thev value their freedom.”

[ saw examples of the independence of
gauchowomen in the fastnesses of the Andes
foothills in the northwestern Argentine
province of Salta. Here estanciero Marco
Aurelio Campos explained to me that Salta

horsewomen are known as amazends or

gauckas. Itis said that ever since thev fought
alongside the gauchos in the 1300s for Ar-
gentina's independence from Spain, they
have shared equal standing with men. In
this region of thormy underbrush, where
saddles are fitted with faring, protective
batwings of stifl leather called guarda-
montes, the gauchas are regarded as fine
horsewomen. To see them riding over a bru-
tal mountain, clad in low-crowned black
hats and the brilliant red-and-black pon-
chos of Salta, is a sight not easily forgotten,

Gauchas are not to be found in many other
places, and in other countries of South
America gauchos themselves do not quite fit
the rugged image the Argentines have cre-
ated. They are known by different names
from country to country, In Argentina and
neighboring Uruguayv, both working horse-
men and ranch owners are called gauchos.
But in Chile a cowhand is a kuaso, or “man
of the country,” and in Venezuela and Co-
lombia, a Manere, or “plainsman.” In the
state of Rio Grande do Sul in Brazil, he is
called gaticho, and revels in & dangerous
form of rodeo called fimeteada.

And in Paraguav a gaucho s usually
called a vaguere. Unlike Argentina, where
gauchos consider planting women's work,
in Paraguay a gaucho is alsoa farmer. Near-
Iy every gaucho with a family has his little
garden of corn, rice, and beans. At one es-
tancia near Asuncion I talked to & Para-
guavan gaucho in straw hat and jeans about
the Argentine distinction. " That is foolizh,”
he said. “A man’s duty is to feed his family.”
He explained that he made about 350 a
month, and though he was provided with
some food staples, it was not enough.

Tourist Items Reflect Gaucho Myth

Paraguayan ranch owner Frederico Rob-
inson, a contained, London-born man with
a weathered face and a crisp British accent,
approved of the Paraguavan gaucho's prac-
tical interest in farming, “The Paraguavan
gaucho is not romanticized like the gaucho
of Argentina. The Argentines,” Robinson

Quick as a polka, the chamamé is performed in [tuzaingd by a dance club
organired o preserve gaucho music. Dancing at villoge festivals offers gaucho
women a rare break from drudgery. Many, fearing disastrous marriages, prefer

the tndependence of commaon-law relationships.

The Gauchos, Last of g Breed
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In or out of the saddle, pu







said, “have laid a cloak of sentumentalit “There was a tme when the gaucho was
over their gauchos. regarded as nothing more than a renegads
In sophisticated Buenos Aires, capital of and outlaw,” Juan Jose Guiraldesto
Argentina. I saw how deeply the gaucho folk  his colonial manor house near San Antonio
hero is embedded in the national character de Areco in Buenos Aires Province. A de-
The tashionable shops along Avenida Flor- scendant of the landowning anstocracy, he
wda are filled with boleadoras, zouvenir nevertheless refers to himself as a gaucho
silver spurs with outsize rowels, bright pon- He wears the typical gaucho dress costums
chos, and wood carvings, books, and paint- of his province—short, black embroidered

ings portraving the gaucho. Every porterio, ooal of fine wool, tlared pants called bomba

citizen of Buenos Aires, seems to be a fierce chas. and hiegh leather boots

and possessive authority on things gaucho [he era he was referring to began more
The word has even become moorporated than two centuries ago, when outlaws
into an-act. When a porteno seeks a favor forced to flee from Buenos Aires went to the
from & friend, he will say, “Hacéme una gow- open grassland. Intermixing with Puelche

-hada. Dome a good turn.”™ Araucanian, and Charrua Indians, thes

It was not always =0 learned their amazing skill 1in captunng and




the wild horses that were descended
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“in the eariy Crinraldes ssuad, “two
things happened to transtorm the gaucho
gentina decided to
throw oll the voke of colony Lo Spain, and
military leaders like Jose de San Martin and
Martin Miguel de Giaemes saw the potential
of 4 ferocious mounted guernlla lorce 1n the
They served n our War of Inde-
T'hey were pitiless in bartie, indif-
ferent to sulfernng, and had buge powers of
endurance, All thev needed to sUrvive Were
a hn"n.-'- a3 L.LlrF and a lance.”
The third element tn the transformation
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Heads or tails are both fair game
when gauchos throw a steer (left) to
search it for ticks and read it= age n

auchos st wore hard on
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thiz 90,000-acre ranch near Saita
keep track of some 3,000 brunded cattle
|I ermando | r!-||:
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beef on a stick

of gaucho inte hero was an epic poem, Ihe
Martin Fierro,
Jjose Hernandez

Critiicno written m 1872 b

V seom o [ aof the volling dlain
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my pride
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such untorgettable lines sped through the
country. “Hernandez provided a code
conduct [Or @ voung nation seeking an wen
aty,” Guiraldes said. “Martin Fierro em-
odied the independent spint and rough
virtues that Argentines most admired. ™

My hiost’s uncle, Ricardo Guiraldes, also
celebrated the gaucho character in his novel
Lo Segundo Sombrag in 1926, But by that



ng hie of the Argenline
The noble
wealthy had seen the lucrative potential of

rarsing imported cattle and wheat on the
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pampa. 1 he unpeopled plains had been di-
vided op. and gauchos nad attached them-
selves to estancias as herders of cattle and
getenders pgminst Indian attacks

With the expansion ol cattle raising 1n
=alth Amernca, the gaucho and hi=s counter-
parts flourished not onldy in Argentina and

Uroguay, but alko m Peru, Chille, Boliviad,

Colombia, Veneruela, Paraguay. and the
nernregans of Brazil. At the sime ume,
'.i:ll._" |_I_ Sl -‘;'!.'i'I.[Ii:]'- :lrll'l. :Hll,i..'ﬂ'l I'llilll.l-.jlirl.l." |_|]'
gaucho underwent a change
“With the g European Immigration
around the turn of the century,” bhlood-horse
raiser Marcelo de Coud told me at his estan-
cig in the pampa near Buenos Alres, “Scots,
English, ltalians, and Basgues be-

Insh,

came gauchos. 1The Basques were the most
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strong in bodv and mind, and good with
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horses—all gualities that the gaucho ad-

The Hasgues
Thev were called acriollad6—one of us.’
Human bloodhnes are not the only ones
changed on the pampa The ong-
1 .-._._.||._. descendant of Spanish cattle has
beén joined by soorthorn, Aberdeen Angus
Hereford, Holando-Arrentino.
I ind Charolais,
Lrertrudis,
hang Kanch o
largest ranching networks

mired had a specia

Brahman
T]':-." ;.'|TL"-T O
A1 MO UCed

one of the world's

Cratichos ilj"'r "_II ‘s .I!-:'I"'" id

Bone-thin calves fles before a drive Lo
mesh gramng gross—and a fortening
life—at Los tI...HL:r.[:d}u_-. L rossoreeds of
rebu and Brahmaon cattle are fovorites

. Bl LERES . , i
n subtropical Paraguoy

“Uur santa Lertnudis was developed In
Texas o produce a huge beef animal resis-
tant to heat and disease, -_15-' Argentine-
born Abbott Res !-.|_| 1A * enos Aires. The
introduction was suc u-ulul nol only at the
King Ranch’s sprawling estancias in Argen-
tina but also in Rio Grande do Sul of Brazil

hing Ranch has adso introduced the
American guarter horse to South America
crosshreeding with the native coollo horse

Thecriollo that Argentine ranchers breed is
uike sl “enor Hevnal =asd Hut s
gualities of endurance crossed with the
quarter horse provide a bigger and stronger

ammal tor the eaucho

Folkwavs Mav Be Vanishing

L hange has come also to the institution of
EauCho song and dance, wiich has disap-
peared or become much altered n other
South Amerncan countries such as Branl,
where the samba rules. Even in Argenting
the tradition has begun to fatde, and the
numid Argentinge pampa 15 one of the last
strongholds of old gaucho musi

| here, in a barn fAlled with the savorn
scents of barbecued lamb stretched out on a
crosslike frame of branches, | watched gau-
chos in a testival of songand dance. Though
the wandenng gauchos of bmes belore
tone lor terr pl 4:._-;|_m modern-day
FRuchos ]'nn-nr_-r dANCINE IT Wornen
I watched as black-clad gauchos and chi
nas in wide red skirts performed such
passionate courting dances as the gafo, fu
of whirling turns and staccato heel-tapping
controntations
Lrordo, a gaucho with a broad impas-
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sive face, sang a shouting song called “Una
Milonga.” describing the JLI"".L'l.' ".1IJ|.'-'1|| iir'f
of ald. Another gaucho clad 1n black sa
counterpoint. dince the song was fi ,I._-l_l W ]|_|_
archaic idioms, 1 asked him to tell me of
what he had sung

‘1t1s alament, hesaid, and thentold of a
gaucho warnor who lfought 1n the Desert
War of 1878-80 against mounted Indians




Hack hair, [earsome

with their streaming
lances, and deadly boleadoraz, After the
war, the gaucho chances upon a deserted

village and laments the disappearance ol Lhe
last fierce adversary he would know—-the
Indian. “You see.” 3 gaucho said., “after
the Indians, the gaucho had no More wars to
fight. Peace lay heaviy on his beart.

He was wrong about that, Unknown to
the gaucho, because 1t was subtie and nsid-
ious, the most threatening adversary of all

was undermining hiz way of life
Roads Intrude on Pampa Life

In the humid pampa generations of egual
tamily inhentance and division of land
nave reduced the average estancia Lo less
than 2,000 acres. Lone 15 the open pampa
where Martin Fierro roamed “free as the
bird that cleaves the skv." It 15 now criss-
crossed with fences.

I'he gaucho’s last bastion 15 the Argentine
interior, where estancias can still encompass
100,000 acres or more, and modern ways

| far away. But paved

and people are sti
roads are already bémnning to penetrate the
viast grasslands

'!'.'l.:' beginning of the end.” ranch owner
Tosé Antomo Ansola told me in Corréntes
Province. ““When the roads are here, the old
gaucho way of life will be gone. No longer

—
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can we live unfouched Hy
outside mfluences.,”
in the Argentine manner, Lon Jose 15 an-

oth#r man who describes hmsell 25 a au

E Corrfupiian ol
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with age and a lifetime of exposure to sun

and wind. Hi= attire 15 out of the past—a
| i

1 ; c ) L 2 ;
{ONE Fray cape. elgporife pelt of Inigl] sii-

vier, and high ieather Doots that cup over nis
knees, Among the last of a breed, be ricdes
with his gauchos on traal drives lasting for
weeks, sleeping on the ground and living on
mate and
chip= on the nearly woodless pampa.

'All this must change when the outsiders
come with all their modern wavs,” he zaid
with an overpowering sadness m his eve
“Adios, gaucho

There was nothing 1 could say o bring
solace to him. But to mvselt, | thought; Her Between foct and fiction,

harbecued meatl cooked over cow
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N THE SEA GREEN twilight the great
jointed stalks of grass stand like jade
columns supporting a submerged palace.
The foot-thick culms ghsten in the sub-
marine light and rise for 2 hundred feet
-among dagger leaves that stir with a su-

surrus like surf on a distant shore. A passing
breeze rubs the tapenng stems together, and
subdued groans., stuttering creaks, and a
small scream fall from the moving canopy.

Are vou Alice, sipping from the bottle la-
beled “Dirink me,"” and shrunk to elfin size?
Or have vou wandered into Gulliver's Brob-
dingnagian world, where even the grasses of
the field reach for the sky?

No. you are of normal size, walking in a
grove of bamboo, the giant tree grass that is
the most versatile, and to me the most beau-

tiful, plant on

earth,
By LUIS MARDEN PR P
Photographs by all thing= to
_ some men, and
JIM BRANDENBURG . qe things to

all men. It en-
riches the soil: binds the earth against raging
floods and the shocks of earthguakes; gives
man tools to work with, instruments to
make music, toys to divert his children, and
weapons with which to fight his fellow crea-
tures, Bamboo provides us paper, astvlus to
set down praise of its own beautv, and the
brush to make ink-iimned images of its
graceful culms and lanceolate leaves.

No growing thing has so many and so var-
1ed uses as bamboo; one scientist has éven
distilled from 1t a diesel-engine fuel. Schol-
ars have compiled catalogs of well over a
thousand applications for the elegant grass,
which occurs naturally in every continent
except Europe and Antarctica but seems
happiest in southern Asia (map, page 306).

In the world there are about a thousand
species of hamboo, of some 50 genera. They
range from plants the size of field grass to
giants of 120 feet In height and a foot in

thickness. Thev grow from the sea-level
tropics to 13,000-foot mountain slopes.
Though they vary widely in color, shape,
and size, they share one common character-
istic, the woody culm, orstalk. A few are sol-
id but most culms are hollow, divided by
walled septa, or nodes (page 5 14). The light,
stiff, and strong culms are what make bam-
boo so valuable to so many.

The most striking characteristic of bam-
boo is its vertiginous growth. No other liv-
ing thing grows so tall so fast. Near Kyvoto
a Japanese scientist measured the world's
record. A culm of ma-dake (Phyllostachys
bambusoides), Japan’s commonest bamboo,
grew almost four feet in 24 hours. By watch-
ing closelv, one should have been able to see
it gToOWw.

An engineer living near Washington,
D. C., had a clump of 18-foot-high bamboo
growing up a stairwell inside his house.

“We would measure the new shoots at the
beginning of anevening's bridge zession,” he
said. “When the eveningended, [ would sav
to my partners, "We have played one and a
half inches.” "

The Chinese, precursors in culture and
technology, were the first to appreciate the
beauty mnd usefulness of bamboo. Their
ancient dictionary, the Evh Yo, written a
thousand vears before Christ, referred to
bamboo as {5'a0, a grass,

My own interest in bamboo arose many
vears ago when | was moved to attempt to
make a fishing rod of split-and-glued bam-
boo, and became fascinated by the virtues af
the material [ was using. A long time ago
some nameless genus had the idex of split-
ting a culm of bamboo into strips, tapering
them, then gluing them together to make a
strong, slender, and superlatively springy
implement that could cast an artificial flv a
gredat distance, even against a stiff breeze.

Here, as in 30 many other things, the
Chiness were far in advance of the West,;
one book tells of them splitting and gluing

A forest playground in Nepal climbs like @ boy’s imagination. Throughout Asia
the larger varieties of bamboo have béen called “poor man's timber.” They are
easy to harvest, transport, and assemnble as framework, siding, roof tiles_ fences,
matting, irrigation pipes, and rafts. Fast growing and self-renewing, bamboo can
be adapred to a thousand wses with but a few simpile tools.
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Beginning and ending by a stream,
the “lovely bamboeo,” as Arundinaria
amabilis loosely translates, is the mast
prized of bamboos for fishing rods.
Cleaned by scouring with sand dlong
Chind’s Sut Knver (above), it embodies
the -.-:r-'-ursﬁ of straoighiness, restlignce
and strength

From tnches-high species to tree
grass rising @ hundred feet and more,
mmdigenous bamboos are widely spread
fmap left). Many rransplants are
cuitivated for use or ornament

vamboo long before the birth of Chrst

Though now largely supplanted by glass
split-bamboo hizh-
g rods are made from tonkin cane, which,
despite the name, comes from southern
China. It remains the world’s most valuable
bamboo species for 4 vanety of purposes

Ur. F. A, McClure, who at the time of his
11n 1970 was a research associate at the
smithsonian Institution and the world's
greatest authority on bamboo, traveled to
China as a botanical explorer in the 1920s
There he sought the home of tonkin cane.
Years later he described his search to me

‘1 began by recalling a jingle common
round Canton [Guangzhou |

deal

"‘Waoitsap muk
Kwonpg Ning chuk,

which 1s to say in Cantonese: *For wood go to
Waitsap [Huaiji], for bamboo to Kwong
MNing |[Luangnming),” Both are places on the
s River, which flows toward Canton from
the northwest. [ started upriver, inguiring
a5 1 went. Aslneared Waitsap, the bamboos
on both sides of the nover changed. Unlike
the graceful, nodding bamboos farther
downstream, these were stiff, ‘erect, and
spikv. From a distance the plantations
lpoked like voung fir trees

The fnrmers called 1t ch'a kon chuk—tea
stick Dambyeo

Now, bamboo has a peculianty. Mostof it
flowers only at long intervals—30, 60, or
even 120 vears apart. At about the same
time, all plants of the same species 'T-
evier they are in the world—will burst into
flower. Then the droaping branches look
like heads of wheat (page 514). When this
happens, the culms die, but the groves sur-
vive because some rhizomes live on and the
iallen seeds take root. For a bamboo seed
ling to reach full growth and maturity mav
take five to ten vears; meanwhile the ;.j::m.lc-
ers face economic disaster

The tarmer's misfortune was the scien-
tist's good luck. MceClure found whole areas
ol tea stick bamboo mn bloom. and he was
able to collect flowering specimens, which,
together with branching nodes and sheaths
from voung culms, the botanist needs to
make scientific identfication.

MoClure identified it gs an Arundinaria.
p genus named from & LVpe natyve Lo the

i
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c1es the name gmaduzrs, lovelv., Arindingrid
ymabeies Mol lure, the lovely bamboo

UORTHWESD the rond ran from
Cuangzhouw toward Hoain, between
paddies diked with red earth. Young
rnce shoots thrust vellow-green Hn-
gers from the brown water, and along the
dike a frieze of white geese Lerman-stepped
aeainst the skyv. Endless rows al pine and
cucalyptus, planted in their millions o Chi

ation scheme, [urred
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the hlls of Guangdong [ kwangiung)
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hamboo nodded, and mv companion, Mz

Chen Shu-vu

pnoetic and hospitable like all
his countrymen, said: * 1 he bamboos bow 11
erecting to vou. " | bowed in return
Atdusk the road swung closer 1o the wide
tast-flowimng >ur Kiver, and thi

clumps of bamboo closed ranks and became

|
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a dense plantation. Through the gloaming

nw that the hamboo,

last 112 feathery grace and had ETOWTI sttt
r

ried ranks like

now dark green, had

etanading in

and uprignt

b .
Christmas trees: the tea stick, or lovely bam

boo, found by Flova McClure
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hang suspended between eéarth and sky, and
in the flat two-dimensional world of gravs
and blacksthe diagonal slashof g raftsman’s
pole completed & composition from China's
ink-painting masters,

“Before liberation and the establishment
of the People's Republic in 1949," said Mr,
Chi, “there were only 17.000 acres of tea
stick bamboo in Guangdong; now we farm
42,000 acres of it. Our production 15 about
40,000 tons a vear, six times what it used to
be. We export about 3,000 tons, Tonkin, as
the trade callz it, goes all over the world. but
Europeans are our best customers. They use
it in horticulture. as supports for tomatoes,
melons. hops, and fruits, Scandinavia im-
ports it for ski poles and 1o mark the borders
of roads buned under snow. These are the
small, finger-thick sizes. Bigger ones make
poles for vaulters, and the largest, as much
as two mches in diameter, o (o makers of
fishing rods and fumiture.”

In the 1930s tea stick bamboo was intro-
duced into the United States and planted in
botanical gardens in Georgin, Louisiana,
and Puerto Rico, but it never attained the
size and quality of the Chinese parents.

AINTLY through the curtain of rain 1
could see figures of men and women
among the glistening bamboos on the
slopes, felling the mature culms and

throwing them down to the river's edge,
where thev were bound into bundles and
laid In overlapping lavers like shingles on a
roof, forming immense rafts nearly a hun-
dred feet long.

Rounding a bend, we cameé upon a mov-
ing floor of bamboo, hundreds of rafts tied
together. Bevond, below the tile roofs of a
village, bundles of dryving bamboo stood in
hourglass columns on the bank.

Ashore on a beach we watched workers
seated on small stools in six inches of water.
scrubbing each culm with a handful of sand.

“A culm must be three to five vears old
before cutting, " said Mr. Chi. * Bamboo will
sprout and reach its full height in six to eight
weeks, and then the culms look beautiful,
glossy, green, withour a blemish., But new
culms are mostly water, and if vou cut them,
they will shrink and crack as they dry.”

The man before us circled a culm with 2
cloth full of sand. Inching the pole from the
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watler, he scrubbed vigorously, turmmg it as
he scoured. The long shaft. blotched and
spotted as if from skin disease with black
and white patches of funpus and lchen,
emerged sage green and shining.

“The culms dry in the air and sun for ten
davs,” Mr. Cho continued. “Then we ship
them by boat downstream to Nanhai, near
Guangzhou, where they are straightened
over a fire and cut to length.”

N CHIMNA there are some 30U species of
bamboo, of 26 genera. Of these, tonkin 1s
the most known and prized overseas, but
within China the single most useful bam-

boo 1s a large cane called moo chu, hairy
bamboo (Phvilostachvs pubescens), from
the fine hatr covering its culm sheaths. Fually
two-thirds of the bambeo China produces is
mao chu, which 15 used to make furniture
and even as remnmforcement rods in heavy
construction.

At the Technological Colléege of Forest
Products in Nanjing (Nanking), I listened to
Dr. W. Y. Hsiung, China's leading bamboo
authority.

“Evervday our written language reminds
us of the antiquity of China’s partnership
with bamboo, The radical chy—a character
indicating sense—depicts two leafed twigs
of bamboo." The doctor made rapid brush
strokes: 7. “Chu by itself means bamboo,
hut this radical enters into hundreds of other
words and phrases.

“Owur earliest records, long before the in-
vention of paper in the second centurv B.C..
were written on slips of green bamboo. Itis
easy toscratch or incise on bamboo’s smooth
skin, unique in the plant kingdom. To make
a bamboo book, strips were strung together
with silk orox sinew. One zuch bundlesf 312
slips was recently unearthed in a Han Lhv-
nasty [second century B.C. | tomb.

“Why 12 such importance given to bam-
boo in China? Because of its beauty and its
multiple good qualities. We call bamboo the
chief member of the trio of "winter friends;’
bamboo, winter plum, and pine. The three
occur together throughout Chinese art and
literature as symbols of resistance to hard-
ship. The plum flowers while snow isstill on
the ground, the pine flourishes in poor soil
and clings to precipitous cliffs, and the bam-
hoo remains green throughout the wvear,

~National Geographic, October [98()



bowing under the weight of winter snows
but gquickly springing upright again when
the snows are gone

“Philosophers say the smooth expanse
between nodes represents virtue, a long
distance between faults, and the hollow in.
terior bespeaks modesty and humilsty,

In the garden of the collegze [ saw culms of
adozen species, some as thinasa pencil; oth-
ers, like hairy bamboo, almost eight inches
thick: vellow bamboo: pale green bamboo;
hlack—reallv a dark purple-brown—bam-
boo; another, square In cross section; and a
bamboo with internodes that ballooned [ike
grotesqguely swollen bottles.

“This 15 fu du chu, Buddha's belly bam-
boo, Bambusa ventricosa, named by vour
great Dr. MeClure, " said Dr. Hsiung with a
smile. “It is planted purely for ornament.”

Cne prolific bamboo | zaw, Sinarundin-
arig mitida, grows in dense thickets high in
the mountains of Sichuan (Szechwan) Prov-
ince and furnishes food for the are giant
panda. In a wildlife disaster still to be {ully
assessed, Chinese scientists have found 140
dead pandas in those remote mnterior hills,
apparently vicums of the inexorable bhiolog-
cal clocks of two related bamboo species
Reaching the end of their centuryv-long hfe
cycles, the bamboos have been flowering
and dving en masse; il mayv take several
vears before the groves have recovered
enough to provide a dependable food source
again. Meanwhile, experts fear, a signifi-
cant proportion of the world's panda popu-
lation—totaling perhaps no more than a
thousand—may pernsh of starvation

W AMBOOS FALL inte two main cate-
gories.” Dir. Hsiung said, “first classi-
fied according to growth pattern by
Dr. McClure as svmpodial, or clump,

and monopodial, or runner, bamboos, All
bamboos come up from rhizomes. under-
ground stems that send up shoots, Clump
opes multiply symmetrically outward in a
circle; the runner kind sends 1ts rhizomes in
all directions, throwing up new culms here
arnd there.

“Clump tvpes are usually tropical, and
the runners, temperate zone plants.”

In the United States hardyv bamboas from
China or Japan are used for ornamental
nlantings. Gardeners struck by the beauts

Bambaoo, the Gianf Grass

The fainthearted need not apply to
Hong Kong's guild of high-rise bamboo
scaffold riggers (top). The guild
operates {ihe an exclusive craft unton,
admitting few apprentices to ledm the
art of lashing bamboe poles with strips
af split bamboo {abowve).

Seaffolding s tied to building facades
rather than being self-supporting from
the ground. It has withstood typhoons
when steel framework hos crumpled.

[ he resulr on o warren of apartments 1
old technology made high technology
(overleaf]
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To flower once, then die is the fate of many
bambaos, though some species hawve a life
cvole of 120 vears. Each has (ts ownt fime-
rable. A plant in the Himalayas (top) goes
to seed at almost the some time as all others

Calumns of living
taRsuE AR
scatizred throughout
culm walls, Nodes, o
joints. add strenglh.

Im & tree,

living tissue i
ondy in outermost
ring undor bark
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of that species worldwide, Groves are
fully reestablished from seeds and the
fow surviving plants in about five Vears.

Clump bamboo's structure and growth
are shown in cross section (above|






that Golden Fleece of Eastern medicine—as
an aphrodisiac. Since tabasheer 1s nearly 97
percent pure silica, which is chemically in-
ert, it probably requires an additional large
dose of faith. But, as often happens in folk
medicine, theére 15 something there, and
researchers have recently found that taba-
sheer acts as a catalvst in some chemical
reactions.

As bamboo finds its place in medicine, so
does it too in engineering. Chinese bridges,
han@mng from cables of twisted bamboo, are
ancestors of all the worlds suspension
spans. The ose of bamboo cables for towing
ships in China was first described by Marco
Polo for the 13th-century Western world:

“The cables . . . are made of. . . . the long
stout canes of which I have spoken before,
fully fifteen paces in length. They split them
and bind them together into lengths of fully
300 paces, and they are stronger than if thev
were made of hemp."”

Indeed, stronger. The great bridge over
the Min River in Sichuan hangs from bam-
boo cables nearly seven inches in diameter,
wound round capstans so that they can be
tightened like tuning a guitar. The Min
bridge, still in use after more than 1,000
vears, is justlv renowned as one of the engi-
neéering marvels of the world.

HINA, the world's oldest continu-
ous civilization, sent much of its
culture to Japan more than a
thousand vears ago.

Most of Japan's 662 kinds of bamboo, of
13 genera, flourish in the mild climate of
Kyvushu, the southernmost island, but the
bamboo capital 15 Kyoto. Here I met Dr.
Koichiro Ueda, Japan's premier bamboo
scientist, known throughout the island-
nation as“'Dr. Bamboo" (facing page).

On Kyoto's outskirts Dr. Ueda led me into
a dense thicket of the most curious bamboo 1
have ever seen. From the ground to a height
of four or five feet the nodes seemed to go

mad; they zigzagged diagonally up the culm,
leaving triangular internodes that swelled in
convex blisters.,
“Kikko-chiku—tortoiseshell bamboo,”
zaid Dr. Bamboo, “a variety, keterocvela, of
the hairy bamboo. We are not sure what
causes 1t, hut sometimes the trait 13
recessive and the culms revert to standard
shape. Groves that persistently produce the
tortoiseshell form are very valuable; it is
much in demand for ornament.™
Particularly distorted tall culms of tor-
toiseshell fetch high prices in Japan.

N JAPAN, even more than China, people
use bamboo for decoration. The classic
wood-and-paper Japanese house utilizes
bamboo in ceilings, moldings, rainspouts,

gutters, and, particularly, as the corner post
of the tokonoma, the viewing alcove where
works of art are displayed.

In Kyoto an amazing number of things are
made of bamboo: baskets, flutes, bows and
arrows, dueling staves, plant pots, pipes,
boxes, benches, chairs, flower stands, dolls,
scarecrows, garden fences, and artifacts for
the tea ceremony.

In a collection in Japan I saw for the first
time a bamboo wife, invented centuries ago
in China to bring solace to hot nights. Itisa
woven basketwork cvlinder about five feet
long, which the sleeper embraces and throws
one leg over, so that cooling breezes can
pass through,

Among the myriad uses of bamboo hsted
in the literature, I had come across a curious
entry: “Torture.” Man's inhumanity to man
has made use even of mankind’s best friend
in the plant world. Manv bamboos have
culm sheaths covered with a down of fine
hairs, Beware of touching these! They will
get under the skin and produce intense irri-
tation. Bacteria on the hairs could even
cayse blood poisoning. I had read thatinan-
cient times sheath hairs were mixed with
food to get rid of an enemy.

The Order of the Sacred Treasure was conferred on Dr. Koichiro Ueda of Kyoto
for his scholorly work ot bamboo. With field journal in hand, he exomines
distorted culms of tortoiseshell bamboo, whose rare genetic aberration increases
its value to collectors. Nowhere have the usefulness and beauty of bamboo been
more fully exploited than in Japan.

516

National Geographic, October 19580






The ..'ri.-[.' texiure and subvll Huaviar of

Ji HYFeQ A LIFIENTIL, esprecii il Fr BEastorm mdadreel
ted fabove) when newly sproufod

i L I'-"'I! LTt || i z | . -
r':lrl |"-.'.!|I|r- FriiiFi [ i N .-Il TalE ||II I it f : "

(right), its emb









A bamiboo
sampler

MMONG the
thousand or so
species, seven from
arpund the world are
snown here. Begin with the
specimen on the extreme left.

(rreen striped (Bambusa
vulgans vur, striata)
Probably orgnated in Asia,
Muost widely cultivated:;
used in making paper

Black ( Phvllostachys
nigra): Native of Chino
Used primarily in
decoration,

Mottled (Ochlandra
stndola var, maculata);
From Sn Lanko Natural
splotches are simulated in
other varieties by scorching
or-acid-freating the culms.

Crolden (Phvllostachys

aurea): Omoamental species.
Internodes compact at bose
anid elongate toward crovwn

Grignt (Dendrocalamus
meanteusi: Notive of
Burmir. Moy be 2 foot
across; makes good lumber,
tensils, and water vessels

Square (Chimonobambusa
cuadrangularisi: Thormn-
[ithe roots project from
nodes. (ther species are
oW N Sgudre forms (o
achieve a similar effect.

Tortoiseshell
(Phvlostachys pubescens
wirr. heterocvela)
Resembling turtles cowering
Nead to rall, this mutation
can oniy be propagated from
riizome cuttings
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“Sixcty-five hours of honest work™
fafrer .'-h‘-u:_L'.- B, Carmichae! |‘=:'_|.5Ir'!'- e
las handerafted a bamboo fly rod Lo
a1 customer’s exact specifications.
Holding a strip in o steed form {left),
he plines tapers to within o
thousandth of an inch. He then
mates the triangular strips prior (o
gluing (abowve). In cross section
(helow), the rod shows little sign of
fpints or plue, only the fiber bundles
that pive the rod its flexible strength
Carmichael, a former film and TV
producer, wias apprentice to the late
Everett Grarrison, the Strudivar of
rocd makers. He brings as much tolent
to Ris art as s father gave [0 Wrtiing

such classic songs as "Star Dust.’
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the rat explosion trigeered outbreaks aof
plague or devastated wheat and rnice crops
Thus the flowenne of Melocannag meant dis-
ease, starvation, or both.

Cn the other hand, [lowering of other
hamboos hits I‘.'ll_‘||'|l_'|| avicrt famine. when the
people roasted and ale Lhe seeds

When [ saw Melocannag prowing in Lhe
foothills of the Himalavas, 1 was disap-
pointed not to find it in {rui

“The alarm clock is set for 1992 .7 the [or-
cst afficers tald me. “Come back then.”

N NEW DELHI I talked with Mr. 5. A,
Shah, deputy inspector general of forests
for Indi.

‘Bamboo is the poor man's multipur
pose hmber," he told me. The Indian farmer
literally lives with bamboo {rom birth (o
death. As in China and Japan, the Indian
countryman used Lo have his umbilical cord
cul with a bamboo knife, He 15 rocked o
sleep ina bhamboo cradle; as aman, he farms
with tools made of it: he feeds 11 to his cattle,

and eats it himself. Ultimately, he 1= carned
to hi= prave on & brer made of bamboo
“In India we have the world's lareest re
lon hectares
|25 million acres]. This 15 one-hitth of our
forest reserves, We cut selectiv |;-|:'. from wild
hamboo stands, But alwavs the countryman
has priority, and he 15 allowed (o lake what
he needs for his daily hife. To the Indian
farmer, bamboo is literally the staff of life
and, m the end, his support in death, ™
From New Delhi 1 journeved north by
train to Dehra Dun, siteof one of the world's
maost important forestry research institutes
Founded 1n 1878, the immstitute today 1S an
imposing series of bulldings ona 1, liK-acre

servesof bamboo, some ten mi

campts, some 2,000 feet above sea level m
the foothills of the Himalayvias

Mr. B C. (zhosh, director of [orestry re-
search, showed me round the laboratories,
workshops, botanical gardens, and muse-
um. At the New Forest campus we walked
through bamboo groves of 35 species. Here
| saw for the first time the king of bam-
boos, Dendrocalamus erganfenus, of Hurma,
which grows 120 feet high and a foot in di-
ameter. The largest culm 1 saw was 98 feet
hich and 11 inches thick; 1t would weigh
more than 200 pounds

A bamboo from Assam, Dendrocalamms
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RBuamboo, the CGilant CGrass

DY IMarking e
ratrument (8 a bambod witisk
(facing page) [or witpping grecn-lea
powder into a frothy brew durng the
ritieadl I CEremmy

MNot guite o strple as 0t forsd
UDPEArs, WIneT cOvering Tor a Wse
(left, abowe} begins with Damibod
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Ready to shide o paddy worker, a
barrmboo hat (above) s hung on ric
drying over a bamboo frame

A hioroglyph of romance tn Kot
.'[q_-_r"[j links Hrrpko and Mitsuo under

a stviized umbrella as of November
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kamiltonsi, once figured in a curious bit of
fraudulent trade, For centuries the Chinese
have valued rhinoceros horn (really an over-
grown hair) as an aphrodisiac and a remedy
for impotence.

“The Aszsamese used to dig up the rhi-
zome,” said Mr. Ghosh, “trim it carefully,
and ship it to China as genuine rhinoceros
horn. Tt was almost impossible to tell the
difference. Whether real or fulse, the horns
still had to be smugeled out, as the Indian
species of rhinoceros had been hunted nearly
1o extinction. "

As alwayvs happens, the defrauders gol
greedy; thev turned out too many and the
trade collapsed.

Less colorful but of infinitely more use to
India and to the world were some of the
other uses 1 saw bamboo put to in the
workshops and laboratonies at Dehra Dun:
supplanting steel as reinforcement for con-
crete; laminated with plastic under pressure
to make building walls, windmill blades,
and the hulle of boats; replacing stecl bolts in
construction. Most impressive of all was pa-
per of u dozen kinds, from heavy brown
kraft to fine coated printing stock.

In India 66 percent of all paper used
comes from the giant grass. The vield of an
acre of bamboo does not equal that of a
softwood such as pine, but remember that a
culm reaches full growth in two to three
months and i harvestable in three to four
vears; i tree might take 20 vears, On apaper-
hungry planet rapidly being denuded of its
forests, bamboo mav vet be a savior.

CIENTISTS on the frontiers of tech-
nology, in such fields as aerospace,
are making increased use of an excit-
ing new generation of construction

materials called two-phase, or composite,
materials. These consist of man-made fibers
embedded in a matrix that holds them in
parallel bundles. Fiberglass has  heen
known for a long time, and, recently, man-

grown fibers of boron, carbon, and other
elements have produced materinls with
amazing stiffness and strength-to-weight
ratios. Engineers involved in the work call it
the “new science of strong materials. ™

New, did they sayv? What are these two-
phase materials but man-made analogues of
bamboo? The strength of the miraculous
grass lies in bundles of fibers running the
length of the culm held in a matrix of pith,
precisely us in the new “strong materials,”
Here, again, nature anticipated man.

HE PHILOSOPHER SAID that those

who are ignorant of history are doomed

o relive it. Modern scientists, well

knowing their natural history, turn in-
creasingly to bamboo for both instroction
and for use. For strength, lightness, stiff-
ness, and, above all else, for cheapness,
bamboo can well hold its own with man-
made counterparts.

It may prove to be the ideal material for
rapidly spinning flvwheels that would store
noiseless, pollution-free energy, and per-
haps someday bamboo may even be put to
use in spaceflight and rocketry. The humble
grass may yvet leave its parent world on a
tongue of flame, shielding its inseparable
companion, man, even in the unthinkahle
cold of space.

Until they invented paper more than two
thousand vears ago, the Chinese wrote their
literature and history on bamboo slips. The
smooth green skin of bamboo continues to
invite inscription, and a few vears ago the
Orvis Company, a celebrated maker of fish-
ingrods in the United States, found in aship-
ment of bamboo from Guangdong a culm
inscribed with a column of characters. A
field worker, knowing the cane he cut would
travel across the sea, had seribed:

*Peoples of the brotherhood of man| May
our friendship last 10,000 years!"

Bamboo, steadfast friend of man down
the centuries, had spoken. ]

Though symbol for a bright idea, the practical fight bulb did not pop into mind
cvermight. A main problem was to find @ suitable filament After trving thousands

of materials, Thomas Edison in 1880 hit upon carbonized bamboo. The electric lamp,
il then o curtosity, was put into commercial production. A century later, some

af those mow anfique bulbs can still burn with glowing bamboa.

Natwonal Geographic, Qorober 1980






Albania,
Alone
Against

the Wopld

ARTICLE AND PHOTOGRAPHS BY
MEHMET BIBER

VR ET US FULFILL all our obligations

and smash the blockade,” admonishes

this sign in the Albanian town of

Shkodér— but Albonia’s isolation
from the world is the result of internal
policy. Without allies and surrounded by
nations that have historical ambitions to
its land, Albania is organized to go it alone
under the stern dictates of Enver Hoxha,
who has held power for 36 years, The
pickax and rifle symbols dominate public
scenes. A dogmatic Marxist-Leninist,
Hoxha broke with the Soviet Union, which
he considers “revixionist,” in 1961, and
severed his ties with the People's Republic
of China two vears ago. The self-sufficient
road is often a hard one. Private
automobiles are banned, so Albanians
travel by bicycle.

Visits by journalists are rare. Last year
Mehmet Biber, a Turkish photographer
then living in Istanbul, obtained a visa
only months after journalist Sami Kohen,
another Istanbul resident, had paid a
vigit. From conversations with Mr. Kohen
and his own experiences, Mr. Biber
brought back this first full report from
Albania to appear in an American
journal in many years.
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tribes, traditionally Enown as Illynans,
have hungon in this most rugged land in the
Balkans—"mountains” in Turkish. Amid
peaks rising to 2,764 meters (9,068 feet),
thev followed an implacable clan code of
hanor that wiped out entire tamilies through
:-]m:-i teuds lasting gencrations

this Land of the Eagle 15 totally
collectivized. Last stronghold of Stalinism,
It is F.ull‘-]'ll"- most dogmatic Commumniss
country, locked in the grip of a leader who
has impelled the Continent’s most back
ward nation out of the ashes of World War Ll
in a drive to modernization. from stick plow

{t and rushhight to

- Ol .1".

(O LFRECLOT, from handicra

dynamao
Here | would ind an unusual

neriment: an entire generation @

sealed off in & hard

fAacCtory gnd
=M 13 X

roOwWing up

| e gt Y b e e e
=1L L L3S E 12T rator

challenging the world, zeif-12olnte
taminated by East or West
Unconsciously [ stroked my
wiis startled by the sudden redlization that |
mEnt ' Albama forbids entry to men
with long hair or full beards., and to women
in short skirts, flared trousers, and other dis-
plays of bourgeois decadence, Tales ahound

of hapless visitors being packed off to the

1, UWRLCDn
voate—anil

jose 11

airport barber 1o bé shorn

But the soldier who metme at Lhe airpland
door wias more intent on my passport thin
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In a land of mountains, blood feuds still smolder among tightly knit clons.
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(Continwed from pege 537) hewould bring
to my guide-interpreter each morning the
dayv’'s plan. Now he brought me éspresso, ex-
pedited formalities, and ushered me into a
Polish-made Fiat for the half hour’s ride to
Tirana, the capitnl. Along the way brigades
of peasants looked up from their labor in the
fields. But we met little traffic on the road

Trathic Cop Without Trafhic

Life i1 Tirana centers around SKander-
beg Square, with its monument to the 15th-
century hero who fought against the Otto-
man Empire. The modern Palace of Culture
facesit, asdo several roval buildings of King
Zog, who ruled in the late 1920= and 19305,
One of those now houses offices of the satin-
cal magarine Hosteni; another. the old Par-
liament building, 1s a children’s theater

For a kilometer from Skanderbeg Square
to University Square stretches the Boule-
vard of Fallen Heroes, flanked by huge stat-
ues of Lenin and Stalin, the Communist
Party headquarters, major ministries, and
the soccer stadium. In the earlv afternoon
the square looked deserted: an official car,
a military vehicle, a bus, several bicveles, a
scattering of old women sweeping the street.
Yetin the center of the square stood a police-
man solemnly directing traffic

Albanmia allows no private cars, and its
capital has only a score of cabs, all state
owned, Most were lined up near the square
Albanians seldom use them

We pulled up in front of the Hotel Dajti,
butlt by the Italians in the early 19405 when
the avenue was called Viale Savoia. It is one
of Tirana's two hotels for foreigners, and
locals mav not lodge in it

My balconied room was decorated with a
beantiful kiim g, Downstairs in the gift
shop, such a carpet sold for 320 a2 square me-
ter in foreign carrency. I checked the TS
room—aonly local programs could be re-
cerved. 1 studied press releases spread on a
table in the big hall and paused before a dis-
play of journals: the magazine New Albania;

Touch of class: A Tirana student leams
oallet 1n a speqial fine-arts program
Before “liberation,” four out of five Alba-
nigns were (lliterate, Today, the same pro-
portion con read and write,



Z¥ri 1 Popullit (Voice of the People), the
party newspaper; and a sampling of Alba-
nia's dailies, all similar in content. Paper-
back editions of Enver Hoxha's books were
available in several languages—but not ane
foreign newspaper, magazine, or book. It
was as if the outside world did not exast.

Emerging from the hotel at dusk, I re-
turned to Skanderbeg Square. What a
change! It seemed that half of Tirana's
200,000 people had gathered here after
work. Some strolled the parklike walks
along Stalin Boulevard, others conversed in
small groups or clustered around kiosks to
buv Albanian cigarettes, soft drinks, and
papers, Young men and women flirted. Par-
ents streamed to the Palace of Culture fora
concert, play, or exhibition, while students
crowded its national library. And amid the
sguare's chaos of buses, bicvoies, and pedes-
trians, the policeman shrilly shepherded
traffic with his whistle.

For about two hours the heart of Tirana
throbbed with life, then fell silent again.
Even the traffic officer had gone home.

Nation Spurmns “Revisionist” Giants

The following morning Bashkim Babani,
my guide-inferpreter, a thin man in his mid-
30s, took me through the Palace of Culture.
Albanians are proud of this building, started
by the Russians and left unfinished when
they pulled out of Albania in 1961 as a result
of an ideological split. Said my guide: “The
Soviet revisionists and imperialists cut all
aid to us and imposed an economic block-
ade, thinking we would soon perish. But we
mohilized our forcezs and completed this
building. It stands today as a symbol of our
triumph.”

Breaking with “Khrushchev’s group of
renegades,” Hoxha turned to the Soviet Un-
ion's bitter foe, China'’s Mao Zedong.

Albania became China's closest friend,
her champion in the United Nations, and re-
ceived between one and two hillion dollars
of economic and military aid. That lasted
until 1978, when China's growing rap-
prochement with the “imperialist” United
States and “revisionist” Yugoslavia broke
the “eternal friendship.” Claiming to per-
ceive behind the “hypocntical smiles” of
Mao's successors “the perfidv...of one
who stabs vou in the night and mourns you
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by dav,” Albania now remained the only
citadel of “true Marxism-Leninism."™

Where would Albania turn this time?

From Tirana to the smallest village, in the
streets, on buildings, in factories, schools,
and farms, slogans proclam the answer.

A banner in Skanderbeg Square reads:
“Without anv foreign aid and any credit
from abroad, we rely entirelv on our own
forces.” On the old citv hall: “*We shall break
the blockade and encirclement of imperial-
ism and revisionism. " Atop the Prime Min-
ister's office: “Long live our people’s
power.” A foreign-language class studies
Hoxha's slogan on the blackboard in En-
glish: “Let us build socialism with a pick in
one hand and a rifle in the other.”

Hurling defiance to the world—seeing
themselves opposed by giant China and
menaced by the U.S.S K. and its Eastern-
bloc satellites; fearful and suspicious of
neighboring Yugoslavia and Greece and the
West—Ililliputian Albania will go it alone.

How can she do it?

Bv mobilizing production. Plants often
work three shifts to use machinery 24 hours
a day. | saw tractors work fields by head-
light, then go by truck at might to another
farm complex for the morning plowing. As
part of this “technical revolution,” some
engineers, technicians, and workers add
s¢veral hours to their daily eight, lengthen-
ing their 48-hour, six-day workweek.

“Do vou get extra pay for overtimer” The
question was put toa worker in a Tirana fac-
tory making spare truck and tractor paris,

“No, we don't ask for it. We volunteer
because we believe this work is the way to
brezk the blockade. This revolutionary
spirit will lead us to victory.”

Mark Toma retired at 60 three vears ago.
But now he is back at the same factory.

“We are united in this goal, to contribute
to making our economy self-dependent. 1
am still strong. 1 cannot sit idle while the
whaole nation struggles.™

Didl he receive pay?

“I'm already getting my pension.”

Civil servants, students, even party offi-
¢ials and diplomats put in at least one
muonth’s labor a year in factory or on farm.

Waorkers” brigades compete in topping
production guotas. This brings rewards in
medals, citations, and extra daysof vacation

National Geographic, October 19510



at a resort. Bulletin boards are full of “grum-
ble sheets."” intended to improve morale and
production through “self-criticism.”

At the Enver Hoxha factory in Tirana,
my colleague Sami Kohen was proudly
shown the first Albanian-made tractor.
When the Chinese cut off aid. thev left this
factory, a hydroelectric dam, mines, and
other major projects unfinished.

“The Chinese technicians even took all
the plans,” the manager said angrily. *Then
they tried to sabotage the factory by refusing
to deliver needed machinery. But we com-
pleted the plant and got the machines and
parts from other countries. Not as foreign
aid or on credit. We bad enough of such help
from the Russians and Chinese. If we need
something, we buy it from any countrv—in
cash, Orwetrade forit, That way we main-
tain our independence.”

In fact, the Albanian constitution of 1976
forbids credit deals, prohibiting bank loans
from East or West.

Living Well. Albanian Stvle

Few other countnes could have chosen
this hard way to development. But Albania
is ruled by an iron hand. And Albanians are
used to privation. Hardship of earthquake
and flood followed the horrors of war. When
the Russians pulled out, severe drought
raised the specter of starvation; many com-
modities were restricted.

Today, though Albania is far from pros-
perous, she has no serious shortages and no
rationing. People are plainly dressed, but
none are in rags. Families live in small flats
or cottages, poorly furmished by Western
standards. But compared with vesterday’s
misery, Albanians don’t doubt that they do
better today. And they take pride in their
will to survive an their own terms: “We pre-
{er to feed on grass if need be. We will never
stretch our hand to the imperialists. ™

“We experienced difficalt days," 71-vear-
old Kristo Teodori told Sami Kohen, on a
visit to & cooperative at Finig insouthern Al-
bania. “l1 spent my vouth m miserv, right on
this plain, I worked hard for the landowner,
vet could scarcely make a hving: Today,
thanks to Enver Haxha, we live well.”

The old man shares a three-room house
with hizson, Jorgo, 47, hisdaughter-in-taw,
and her sister. Owver Turkish coffee and

Albania, Alone Againsi the World

cognac, he said the cooperative today com-
prises 17 villages with 8,000 inhabitants and
3.400 hectares of land, producing wheat,
corn. rice, cotton, vegetables, fruit, pigs,
and cows. Before the “liberation™ this was
Al percent swamp.

The land belongs to the state; houses,
tools, and seeds all belong to the coopera-
tive, and each farmer gets a share of the out-
put. The sale of any surplus helps maintain a
health center, schools, shops, a theater, and
sport facilities. The family's three working
members earn enough for essentials, so
Kristo Teodori can spend part of his month-
Iy pension of 420 leks ($85) on cigarettes and
cognac. “T call it ‘Enver Hoxha's bonus." "

Hoxha's regame launched its agrarian re-
form in 1945, taking land from owners and
distributing it to peasants. Collectivization
wis completed in the 1960s, The results:
drained and flood-controlied river vallevs,
irrigated farms, and hillside terraces,
Mountainous Albania’s arable land, once a
scant 10 percent, has been doubled, malaria
wiped out, health and social zservices vastly
improved. Four decades ago Albanians
could expect to live 38 years. Today they can
look forward to 68.

In its challenge to the world, Albama also
can rely on its mineral and energy resources.
After South Africa and the Soviet Union, Al-
bania stands third in production of chrome.,
Limited in needs, it is self-sufficient in ener-
mv—uoil, some coal, abundant hyvdroelectric
power from its dammed rivers. [ saw power
lines marching to all parts of the country.
Mountain hamlets have been electrified,
and Albania even sells surplus electricity to
neighboring Yugoslavia and Greece.

Industrial, mineral, and agricultural
products fill the “ Albania Today™ exhibition
in Tirana. “Everything here is the product
of our labor and sacrifice,” said Hysen
Vagarr, the exhibition director. “We even
produce enough food for export. Nor does
the world energy crisis affect us. We manu-
fucture evervthing from radios to kitchen-
ware. We do all this with our own forces—
without foreign support.”

So intent are thev on self-reliance that
Albanians eschewed aid from the Interna-
tional Red Cross when an earthquake dev-
astated the Shkodér region in northern
Albanmain April 1979,
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Throughout Albania I watched students,
both male and female, bullding roads, put-
ting up houses, tilling farmland, working in
factories. Albania’s railroad svstem is ex-
tending northward primarily through stu-
dent labor { pages 338-9)

“This phvsical labor lets us students get to
know our country and people better, in-
crease our practical knowledge, share our
theoretical education, and lets us help build
sociabism.
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Building feminism along with socialism,
a Porty of Labor tenef, has been hard in

trodition-steeped  society. [University
warrmen fn Tirana proctice fora Liberatoon
Chxy parade (abowe). [n Kavaje, workers
inspect fine carpets (right), which are ex-
ported or sold in tourist hotels,
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S50 said Gjergy Murra, Bashkim Cami,
and Zelliha Kraga, historv students at the
state University in Tirana. Besides six class
hoursdaily, theytake one full dav of militarv
traming & week.

“W hat do vou do after class?

“Study the day's lessons. ™

“And in vour free time #"

"We stroll . . . go to the theater or movies

listen to classical music.”

Courses last eight months. Then, besides
the month of phvsical labor for students,
there 1= 2 month of military service, girls as
well as bovs. All high-school graduates must
serve 4 vear in a factory or on a farm before
thev can get a job or enter university.

*And after graduationr”™

“A year's training before getting a job, A
graduate iIn medicine serves in a hospital.
An engineer in a factorv, Philosophv or lan-
guage majors usually teach "

University admimstrators sand that 80
percent of the population was illiterate in
1938, today BO percent can read and write,
The university began in 1957 with 3,600 stu-
dents. Enrollment today 1s 16,000, mn seven
facultes: engineering, political science,
geology, history, economics, medicine, and
natural sciences

But no school of law. Why not?

“Uur system has no need for lawyers,
came the answer. "Our citizens require no
third person to defend them. The judges of
the People’s Courts, elected by the people,
tuke their rights into consideration. ™

(dminously, the Ministrv of Justice dis-
appeared 1n one of Enver Hoxha's many
administrative relorms.

Marxism-Leninism 15 the core subject in
all the faculties. leading to the student’s
“idealopcal formation.” Essential courses
include the history of the Albanian Partv of
Labor, economic policies of capitalism and
sociabsm, dialectical materialism, “revi-
sionist” philosophy—and, of course, the
works of Enver Hoxha. The five-vear plan
determines universitv admissions, with
quotas by region and family occupation—
pne-third each for workers, tarmers, and
intellectuals. Those whose families were
landlords or tradesmen under the previous
svstem have a harder ime.

“Whatf students taal their exams*"

“Chur vouth 15 idealistic. At the end of the






Garlands of peppers festoon a farmhouse near Lake Ohrid, part of Albania’s
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transterred toa farm or factory. Remember,

vear 96 percent pass. who fatl are
our five-vear plan designates how many
doctors, engineesrs, sC1entists,
and teachers the country needs each vear
This university may not produce fewer. We
must have the best voung
our goals in accordance with the plan. ™

reclorists,

people Lo atlain

Working for the Stote

“The plan.” The phrase seemed 1o evoke
awe whenever used. Indeed, 50 dogmats-
cally centrahzed an economy as Albania’s
the plan zs -am'rf-l

The plan 15 bazed on complete state own-
ership. Every shop, restaurant, and kiosk
belongs Lo the state, Every taxs drover, bar
ber, walter, baker, and artist works for the
state. Farmers work either on state-run
[arms or on state-sanctioned cooperntives,

Coming from inflation-plagued Turkey, |
found an undeniable appeal in certain as-
pects of Albania’s economy. NO Ineome Lax.
o inflation. No dependance on outside en-
And sinceevervthingis tightly

EEEY SOUTCes,

Aloamin, Atone Against Ine Worrld

controlled bv the state, Mmkes—auor

WAEE INCTEASES

no price

Factory workers and farmers usaally get
600 to OO0 leks a month {a dollar s worth five
leksl, a umversity professor abogt 1,000
Wage levelmg mposes a cetling of 1,200
leks, except for top officials

By Western standards, salanes are low
But so are many prices. in the shops I found
meat from 12 to 18 leksa kilo(%1.10t051.60
L pound), bread 2 leks (15¢ a pound)
al local cigarettes costs 2 leks (40¢)

Clothing strmins the familv bodeet, |
looked at Albanian-made men's sults cost-
ing a month's salary, and which I wouldn't
want to buy leks, shirts 51
leks—but the quality 1s poor. The plan lim-
it Albania’s 250 million dollars of imports
largely to essential machinery, spare parts
and raw materials, balanced by exports

Albania keeps rents lo v nof
maore than 3 percent of family mcome. But
afficialsadmitto a .'~|'II'I!'T.l'_f'_I:'-.IT. flats. Particu-
larly for ne

d pack

Shoes are 1K)

v married couples

Health services and education
and Albanian<spend little on transportation
or amusements, Even Tirana offers little en
tertmnment: afew Lheaters, presenting wleo-
logical films, plays, and folklore
programs; but no nightclabs, which smack
of bourgeois decadence

1Irana oas more "l.:'-l'..':.'-_'-:'.':?-.r- than other
towns, but tew can : 1 to dine out often
Albanians have their own strong ErAape SpIr
it, raki, as well as brandy, wine, and |
But thev are not heavy drinkers. In Tll'.m.-
a boy mighl take his girl inend to a park,
trfﬁthrijuw1niuin:.L4-Lu sp¢ a film on the
favorite theme, the antifascist National Lib-
eration War
>ami Kohen saw one factorv-organized
-L'm-.r.- at the Palace of Culture. Youns cou-
stepping sedately to oid fox-trots
and tangos plaved by an amateur orchestra
Lhscipline and calm prevalled

In tact, Albama’s “cultural revolution”
tone for vouthiul behavior and ap-
warance. ~Notonly long hair and miniskirts
but also blue jeans, narrow frousers, and
makeup are taboo. No drugs, premarital
sex, off-color jokes, or chewing pum. Rock
music and loud jarr are frowned on

Foreign visitors usually spend the eve-
nings in the Hotel Dajt bar. taverna, and
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restaurant. where the cuisine 1s rels 'i'-.'="- venr:s Gireece laimed northern Epirus
oo, Y Apart from embassy cocktall parties which is 2outhern Albania. While Western
there is hardly anv other place to go, any diplomats twiddled their thumbs, Mussolin

thing to do, oranvbodvitotalkto,”grouseda marched in and took over the whole countr
voung Western diplomat, whose previous 1n 1939, Later, I'ito wanted to make Alba-
noct wis Paris nia into a seventh Yugoslay republic, A his
| [ turned this into an opportunity to learn  tory ke this leaves deep scars
More about tne roots o "|_ FANIA 5 SUSPICIONS Albania ""':i'-:'- CVLS O AT 0T L relations
about the outside '.‘n'-'u:':-'l with the United States. Hritaimn, or VWest
“If 1 were an Albanian, 1
too,” my informant began

= [ I_ H ] .. .- -r.- i B ] II - =
i'TI'|! 1O NIEIFNDOTrs OEVve Imh aded: Serma, Lmion and China
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imie and again Lthat Albania has fallen out with the Soviet

Y n. and Greece took bie shices of "The United States 1= an arch-impenatist
--I.I. ]JLI-I- =" iy =
\lbanian territory. Remember, a million superpower, as threatening to us as social

and a half Albanigns live in Yugroslavia to imperialist Kussin and revisionst China, ™ a

dov. half acmany azin Albania itself. For 70 senor officaal of the Albanian Foregn Min

istry 1old Sami Kohen, “The Amencans
made approaches Lo us atter the break with
China, but we do not want to have anvthing
to do with them
‘Britain stll holds & :1.1"i|--" a Lo W

worth of Albamian gold seized af 1»"..u. Il
War I1,” complained a jour ||-| ‘(rer-
many refuses o pay us |.1::..1.:-'= for the Nazi

w L I
counation, asse<ted at 4.5 billion dollsrs

i".. shall never accept diplomatic relution
with either country without pavment."”

Future Holds More of the Same

Todayv s Albania 15 shaped in the image of
E' I Er |'I X4, THOW ['.'.'1 it 1|.i|_'|!I:r .'..-II!I" ' I r
With the ecditor of Hostenr, the hiumaor mag-
azine, | recalled the Soviet Union's changes
after Stalin and China's atter Mao., Was
there any possibility Albania might also soft-
en after Enver Hoxhar

You compare us with those revisionist
cHInLre 148 |||_' i I_|_|"-.'-| NOL A USE 1""--ul.

e L]
-
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nothing will change after Comrade
passes away. 1he party and the nation are
strongly united. His teachings give us our
direction. We s '.'.l.ll not deviate from b’

Rather than opening to the outside world
A j.I'LIr‘E'-I.:-il.!H 8 ;-”""4"5' FEfLEeCls jrom scary and -'§'|| -1 |! b |i.|-'.-:' | 1'.|||.-..: ALy KCCD | -:r'|--|.-__'|1.i:._

x - ) b ot e = o =
Medis during a4 cetebration cormméeémaorat

ona warlooling. Beddes bwo vears militan

Ing victory over the ACs powers 1nm 1944 . |
0 by service {or voung men and women, all able
Partisans of the Marxist-based National i y :
e r | . - PO I CRLLZEENE "n"l".f-.-rll F Promession,
[.theration Front fowenmt the OCCUDvIng 2

' g — ; ITLLIST S L -I:'I-'Iflll"'l TCeVEDrY VEaT I LT
Itatians and their Germion [CCeRE(TS ' 1 :
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mrainst anti-Commumnist groups for con- all factories, tarms, and offices prepare the
trol of the courtry !_n---f_ le agninst attack

Everyvwhere I traveled—on the seacoast,
I mountaimn passes, 10 [lelds, m ciy :.-.1f'|";-'

amid blocks of flats—l saw civil-detense
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bunkers. They look like—and grow like—
mushrooms, their popular name. “More
steel and concrete goes for bunkers than for
housing," a diplomat told me.

[ knew that Enver Hoxha was concerned
about the future of Yugoslavia after Tito—
and the nightmare of a Soviet occupation.
Does Albania really feel threatened ?

“We must be prepared for the worst," an
Albanian journalist told me.

“But could tiny Albania hold out against
the attack of a major power?"

Albania’s weaponry, muostly Chinese
made, 15 outmoded, and diplomatic absery-
ersin Tirana sav the country may be looking
for arms in Europe.

“Even if the enemy is numerically superi-
or, we can stop them, The whole nation will
mobilize instantly. Our mountains and riv-
ers make Albania a natural fortress. Any
attack would cost the invaders fearfully.”

I thought of the stone houses 1n Girokas-
tér and other mountain towns, windowless
walls below and loopholes above—each
house a fortress, the heritage of centuries of
blood feuds. And I recalled the 15th-century
citadel at Krujé—the stronghold from
which Skanderbeg conducted 25 vears of
guerrilla warfare against the Ottomans.

Born Gijergl Kastriod, and sent as a
yvouthful hostage to the sultan’s court, he
had rizen to high command in the Ottoman
Empire. Renamed for Alexander the Great
(Iskander Bey in Turkish), whom the Turks
admired, Skanderbeg defected and led 300
Albanian knights to reclaim hiz inheritance.
He renounced Islam and stemmed the Turk-
ish tide in Europe until his death in 1468,

He lived on as a svmbaol of resistance. And
it was under Skanderbeg's banner—the
black double-headed eagle on a blood red
field—that Enver Hoxha's partisans forged
the independent Albania of today.

State Forbids “Opium of the People”

Rain graved Lake Scutan and shrouded
the wild North Albanian Alps that sentinel
the border with the Yugoslav Republic of
Montenegro, ™ Alongside the lake's outlet,
which iz navigable all the way to the Adriat-
ic, spreads Shkodér, the ancient capital of
Illyria. Brooding over it, a medieval citadel
recalls Venetian masters. A monument 1 a
park there honors bive Albanian partisans

Albania, Alone Against the World

who sacrificed themselves holding off 300
MNaz invaders. Near it | was taken to visit
Shkodér's Atheism Museum.

Under Marx's slogan, “Feja fshté opium
pér popullin—Religion is the opium of the
people,” the director, a cold, harsh-voiced
man in gray, told me that religion had ob-
structed Albanian independence.

Because the Turks identified nationality
with religion, Albamans of Muslim faith
(some 70 percent of the population) were
considered Turks. The Orthodox Christians
{about 20 percent) were called Greeks, and
the Roman Catholics (about 10 percent)

e “Montenegro: Yugoslavia's 'Black Mountain ""
v Brean Hodgzon in the November 1877 lssue

Mountain tradition colors the finery
worn by a woman of Albania’s northern
cultural group, the Ghegs. The Partyof La-
bor, dominated by the southern group, the
Tosks, hos worked to stamp oul customs
such as infant betrothals. But the "law of
the mountains“—including death or life-
long ostracism and ridicule for offenses
apatnst women and children-—{ives omn.

i
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Latins. Services were thus conducted, not in
Albanian, which was forbidden and didn't
evien get its Roman alphabet until 1908, but
in three foreign languages: Arabic, Greek,
and Latin, “Durimg the strugele to build our
Albanian nation,” he continued, while
showing me exhibits on clerical abuses, "the
churches served as a fifth column for fas-
cism, imperialism, and counterrevolution.”

Hoxha's regime executed the clergy, zen-
tenced them to labor camps, or assigned
them to “productive work. " Uther Commu-
nist countries curb religon; Albania forbids
it, proclaiming itselfin 1967 “the first athiist
state in the world.” All 2,169 mosques,
churches, monasternes, and other “centers of
obscurantizm and mysticism” have been
closed, torn down, or transformed into rec-
reation centers, clinics, warehouses, or sta-
bles. Shkodér s great cathedral reverberates
to the shouts of 2,000 basketball fans.

Albania’s new generation knows only
atheism. Marxst-Leninist faith replaces
religious faith. Enver Hoxha's books, serial-
ized in newspapers, quoted on the radio,
gleaned for slogans, sérve as a New Testa-
ment. Hoxha is hailed as a messiah—infi-
nitely wise, farsighted, and benevolent, but
also implacable toward his foes.

Leader Maintains High Profile

Living apart from his people in a heavily
euarded compound off Fallen Heroes Bou-
levard, and riding in a curtained Mercedes,
Enver Hoxha is omnipresent. His portrait
looks down {rom walls evervwhere, even
from truck and tractor. His name is carved
on hillsides in letters hundreds of feet high.
His birthplace—a two-story stonge house in
(zjirokastér—is a national shrine.

A master of Stalinist self-preservation,
Hoxha has ruthlessly liquidated all opposi:
tion in the People's Seciahst Republic of
Albania. The revolutionaryelite, convinced
that human nature can be shaped by inces-
zant indoctrination, has set out to forge a
new Albanian citizen who will anguestion-
ingly make any sacrifice in his nation's fight
against “savage imperialist-revisionist en-
circlement” to build a socialist society free of
the heresy of individualism, independent
thought, or alien morality.

While striving to remold 1ts citizens, this
tiny, once backward nation has pulled itself
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Telling a timeless story, a woman

spins  yarn from wool

Neational CGeographis

Though all
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up impressively by its bootstraps, Take the
bhig metallurgical plant at Elbasan, called
the Steel of the Party; the hvdroclectric sta-
tion at Fierzé, dubbed the Light of the Party;
a student enrollment of 700,000 against
56,000 in 193E; two radio transmitiers mn
1945 climbing to 52 in two decades; average
lif¢ expectancy nearly doubling in four de-
cades—-eertainly striking achievements,
The regime is also trving to dismantle the
patnarchal clan structure that has provided
zocial cohesion in Albania's mountain wilds,

In doing so, it is stamping out vendettas,
which, as late as 1920, accounted for one out
of four male deaths. 1t has suppressed blood
vengeance for adultery. (Highland tradition
gave the hushand the right to shoot s wife
and her lover. Her family, in ntual approv-
al, gave him a bullet!)

The reformers put an end to infant be-
trothals and the sale of 12-vear-old brides,
and attacked customs chaining Albanian
women, traditionally considered “long of
hair and short of brains,” to an inferior role.

One umbrella is enough for travelers near Lezhé. Resisting a rain of




No corner of Albanian life, material or
spiritual, has escaped Hoxha'sdrive for con-
trol. People with names “inappropriate or
offensive” from a political, ideological, or
moral viewpoint must change them. Not
even the dead elude Hoxha's reforming zeal.
Bunals, paid for by the state, are in common
ground. without the traditional separation
by religion.

Turn over the glittering coin of increased
literacy and you find the dark side of in-
creased thought control, for the Directorate

foreign pods, Albania goes it alone.

of Agitation and Propaganda determines
what Albanians will read, just as the state
determines who whll work where, who will
be rewarded, and who will be punished.

Wary Society Closes Its Doory

The harsh hand of historv bas embedded
suspicion In the Albanian psvehe. After
three weeksin Albania, Irealized how little
had been able to penetrate the facade of this
portentous social experiment

Never in my travels about the world had 1
experienced s0 closed a society, had I felt so
much anisland. Accompanied and watched
constantly, I felt that the conspicuous yellow
car 1 traveled in was like the clapper that
warned of the medieval leper’s approach.

My guide, Bashkim Babani, would step
behind me to see what my camera was re-
cording. He let me photograph the outside of
industrial plants but not observe them at
work, visit a hvdroelectric dam but not the
powerhouse. At a distillery [ was given raki
to drink but could not see its making, Re-
quests to visit families and homes were po-
litely parried or ignored

No pictures of bunkers, nodonkeys, noth-
ing primitive of course, But Bashkim even
stopperd me from duplicating scenes on
Albanian postcards. OUne citizen objected to
my photographing children in front of Tira-
na's puppet theater. Bashkim discouraged
taking pictures of a wedding procession.
The regpime downplays such traditional fes-
tivities, Nor do I recall ever seeing a pet dog
or cat, bourgeois luxuries.

Once 1 struck up a direct conversation
with a peasant in Turkish. Bashkim imme-
diatelv switched to Albamian and translated
the answers into the usual party jargon.

Nor could I penetrate his defenses. He
was correct and cordial, as were most Al-
hanians. Only once did I encounter a breach
of hospitalitv—when a teenager on a collec-
tive grape farm near Shkodér spat in front of
me and hurled an antiforeign slogan in my
face. 1 tried to prime the pump by telling
Bashkim of my life in Istanbul with my wife
and son. Hut he never parted the curtain, as
on Enver Hoxha's Mercedes, to allow me a
glimpse of his life and private thoughts
Indeed, he seemed to embody the very ath-
tude, the very mask, that his nation so defi-
antly wears. ]



L.fe on
a Rock
Liedge

ARTICLE AND PHOTOGRAPHS BY
WILLIAM H. AMOS

Long, quiet vigils with o coamera
puit the author (abowe) in touch
with a bustling world of small
creatures on Vermont's Wheeler
Mountoin. Though barren (voking.
a gramite ledpe supports a rich cross
section of nature: the hunters and
the - hunted, the industrious and the
longuid, all vwwing for life in a

harsh realm

LONE on the bare mountaimside

Footsteps benind me. A foce as star-

tled as my own. Greelings ex-

changed, the young stranger asks:

“What on earith are you domg, staring at

the vock like thai?” Why, savs his lone,

would anvone e sEill as sleed peeving inlo a

fimy crevice and aiming a camera inko £
Why indeeat

One summer afternoon a few vears ago |
sal on a granite ledge high on Wheeler
Mountain in northeast YVermont. The sun
soothed aching muscles as | became part of
that upland world.

Crradually features close by swam into my
awareness: patterns of lichen and moss mats
on the rock, the dashing of a single ant. A
rock locust whirred by, and a deerfly persis-
tently circled my head.

In the miles stretching below, I could see
only a single cabin by a small lake, could
hear only the distant whistle of a train. My
attention kept coming back to the clean gray
granite all around me—to the ants, the
mosses, a rainpool. What tiny creatures led
hidden lives here?

1 recalled William Blake's eloquent chal-
lenge of long ago:

T'o see a World tn a Grain of Sand

And a Heaven in g Wild Flower,

Hold Infinily in the palm of your hand
And Eternitvinan hour,

Now, as with an insect’s eve, | have
searched the mimature “forests” of hichen
and mwoss, the cracks and pools in grainy
granite. I have met their minute inhabi-
tants, and if ever man reaches another plan-
et where life exists, no stranger sights will
greet his gaze, nor a more unlikely pattern of
survival be found.

Certainly an exposed ledge 1n northern
New England—raked by wind and rain,
scorched by sun, scoured by ice-——seems hos-
tile to lite, But sterile, it s not.®

You notice large things first: tilted firs and
spruces; dwarfed birches sprouting from
moss mats; blocks of granite split loose from
the mountain, seemingly about to crash into
the valley below

*The author, Chalrman of the Sclence Department
at 3. Andrew’s School in Delpware, wrote " Unseen
Life of a Mountain Stream” in the Apreil 1977 NATION-
AL (FEOGRAPHIC



Nature's pioneers are sually
small, often microscopic. Thin
but cructal (inks tn the rock-
ledge tood chain, filumentous
algae (left) grow ina pool of
FOLAWOLIEY Caugnli tnarnr MR
depression. Lichens, among the
first forms of life to take hold or
the rocks themselves, harbor
heetle mites (below left) thar loy
their epes in the plants that grow
pver and protect them. Like rivers
of green, mosses sprout in
crevices and spread across the
ledge, cutching dust and
nutrients thot will in turn nourish
[arger plants. Moss tip2 (below]
are dark with spores ready for
release and repeneration. As thi
emvironment mutures, birds wnd
cmimals come to dwell (pafntomg
overleaf) in this now startlingdy
rich habitat

\




FOX SFARRDW RUBY-THROATED HUMMINGBIRD

SHIELD LICHEN I
HLHAY MLTSS

SLUG DN
MLISHRDOM

SUTHLIA ERLE TRCA

MEALY GOBLET LICHEN

WOOD SORREL AMERICAN TOAD BRITISH SOLDIER LICHEN




HALSAMFIY

RED. TATLED HAWS

HEINDEER LICHEN 'WWHITE RAINPDOL

I8 GRIMMALE 055

HUINCHBEHRY

LU MOSS LHEM N GRIMMIA MOSS




Visiting and revisiting W heeler, | took
a closer look at the rock-ledge commun-
itv. I would start with the true pioneers
the mosses and lichens that shelter all the
tinier creatures

Un a tock ledge. fat and rounded
surfaces are divided by crevices, from
hairline cracks to gaping splits. What
instantly caught my eve were the scat-
tereqd moss mats, Each had found an ir-
regularity or a threadlike crock in which
to anchor. Neither wind nor rain nor
abrasion by ice dislodeged these small
dark hummocks dotting the granite {ace

FlbE PIOMNERER MUSS Grommaa,
unlike most mosses, is a highls
droug
leaves end 1n long white haars
Lt may serve both to reflect sunheht,
thereby reducing evaporation, and (o
provide dead air space for insulation
One botanist found that (rimmia sur
vived complete droving for two vears
when desiceated, 1t forms dead-looking
clusters. Bul give it rain, or a soaking
from runoff, and greenness i« restored

Ubigquitous Grimmia generally takes
hold éeven béfore the hardy lichens, Suc-
cecding life depends on it the smallest
clump of moss will trap dust and finely
ground minerais. Soon an erect lichen,
perhaps reindeer maoss, grows out from
the center of a Grramnnng tussock

Over the vears the mat expands. Dif-
ferent, bigger mosses appear in the cen-
ter, and when the mat is laree enough, a
small herb—often just a weed—erows
from the center. Beard grass sprouts, and
still later & small shrub, such as sumac,
takes hold. When the mats are several
inches thick, a dwarfed high-altitude tree
may finaily take root.

Often 1 would lie prone on the ledge,
it 2 mat of moss, and peer beneath
smitll shapes rushed through the tangiec
vegetalion and black material of decay
With a magnifier [ watched reddish bee
tles burrow guickiv out of sight. A snail
rlr.'lz.{p,m:' an almost trar sparent shell into

it-resistant  pland L=

off rain o1

which it could retreat to war

neal. At the limits of vision were primi Dances of life—and death—take many drops to dine. Scurrying red and black ants (left) turn ledge cracks into busy

tive scarlet -‘.tﬂ'i[": -'I]'.Il EYEN MOore arCidid form. The [ight-footed harvestman | Fop ";:i'_'r|'.|-.__'.-~_ As it crawls, the ::_F-,"'Ir.-'-I:'t:!:J stail (center) r LGRS in fooud Wil a riledife
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could walk about on the head of a pin. A
sinuous shape erupted from the cosrse zoil,
propelled by many legs. A centipede up
here? | had thought of them as creatures of
moist woods, not barren rock.

Under the moss clumps, discoveries came
without end. Tiny chambers hid a complete
colony of minute ants, their larvae, and pu-
pae. Were they secure? Not from predators
sharing their dark world—the centipede,
active and deadly, whipping about with ner-
vous energy, penetrating loose =oil with
ease; and the beetles and larval insects that
hunted beneath the moss mat. I could imag-
ine the frenzy of capture and defénse as ong
of these carnivores broached the nurserv
chamber of the tiny ants

The clump of Grommea | lifted wasin con-
tact with lichen crusts extending across the
rock to another moss clump. The tiny ani-
mals, it dawned on me, may wander widely
dacross the ledge, continously sheltered be-
neath the primitive vegetation. At night
thev may cross the scoured granite itself 1o
another protected spot. For a tinvinsect or a
mite only a third of a millimeter long, the
mountain ledge is a boundless universe.

I brought back a small clump of moss to
my home laboratory near St. Johnshury,
Vermont, washed it in a cup of springwater,
and placed a drop of the water under the mi-
croscope, The drop teemed with life. Here
was a typically slender roundworm, there
another—knobbed, sluggish, and stowtly
built—unlike any 1 had ever seen. A third
shape flashed through the field, a protozoan
scurrving about on hairlike cilia Ylegs.”
Amoebas abounded, gmong them tyvpes that
construct exguisite cases out of minute sand
grains or from secretions. How does a hlob
of cytoplasm produce a perfectly symmetn-
cal case in which to hve?

A darting. seal-shaped gastrotrich scut-

tled into the fleld of the evepiece. Rotifer
eggs were evervwhere, the larvae already
active within the transparent shells ® Min-
utes after | added water to the dried, shrv-
eled husk of 4 water bear, it grew into the
stubby, appealing, claw-legged little inver-
tebrate 1 had seen before. Diatoms and
green algae lent color to the scene.

All thisin a single washing of a thimbletul
of soil from beneath a hand-size mat of moss!
Here were populations bevond reckoning.

“It zeems vou spend all vour time Kneeling
or lving down.,.” joshed my wife, Catherine,
one dav on Wheeler.

I was looking through a magnifving mon-
ocular intoa clump of one of the mosses that
comes along after Grimmia. A “large”
shape, a black wolf spider rushing through
the moss, startled me. Ants coursed acrossa
stone scarp. Ssome of the busy red and black
insects entered what appeared under the
magnifier to be a canvon, carpeted with glis-
tening sand grains. I was reminded of 4 file
of horsemen in a Western movie riding over
fallen “log=" (bits of dried vegetation or a
halsam fir twig) and dodging “sagebrush”
(single moss stems or an erect lichen or two).

ETURNING AGAIN AND AGAIN
to Wheeler Mountain, 1 realized
how slowly plants colonize a rock
ledge. Initials I found scraped inthe

lichen cover by thoughtless hikers appeared
only weeks old, Yet they were dated 1963
and 19710 In more than 15 vears the Hehen
had barely begun Lo renew itself.

Certain northern species are estimated to
live 4,500 vears. Many lichens grow out-
ward at no more than a millimeter a vear. It
can take millennia for a new rock face to de-
velopa full lichen cover. I know that even a
single scuff of myv boots may leave scars that
will take half a dozenlifetimes to repair. 5ol
walk cautiously and lightly, for I do not
want to leave my footprints in time

What 14 this oddity called a lichen? Not a
single organism, it i composed of two very
different kinds of plants, a fungus and an
algn. A lichen's scientific name usually is
derived from that of the fungus partner, for
95 percent of a lichen’s structure is fungal,
the remaining 5 percent being microscopic
green or blue-green algae. Most of the fune
and muany of the algae found in lichens exist
only in this symbiotic association.

Wet a lichen after a long spell of dryness
and it will revive—photosynthesis in the
algae and a bit of growth in the fungus, as
well as respiration. The algae manufacture
sugar, most of which is quickly transferred
to the fungus, converted to alcohol, and
stored, About 25 percent of the sugar pre-
sumably 15 used by the algae for sustenance,

*Biologist John Walsh gave a close-up view of these
tiny aquatic animals in the February 1979 s,
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Ax still as the stone, a rock [poust
alsp moatches (ks granite perch with
camouflaging color, Come rain, the dry
blackish moss ut left will brighten the
ledge with green

AN APy LERdATIE] i

Some lichens are Hattened and cling tight-
Iv to rock surfaces: These are the crustose
varieties, Others, rather leaflike, are called
foliose. Some stand erect and are fruticose,
like the scarlet-trpped British soldier

Some lichens actually live within the
rock, m hairhne fractures. Strands of fun-
gus, as well as secretion of their acids, erode
the rock until bits and flakes break off and
fly away in the wind or scud downslope in
the next rain. slowly, mexorably, these sim-
piest iving things are chipping away at the
enormous clifts. Cince the granite is freshly
exposed, a new lichen will in time take hold,
and the cvele will repeat.

Une afternoon myv vounger daughter, Ali-
son, loungping on the sun-warmed ledge, idly
flicked away chips of loosened granite, She
lifted one flake and exclaimed, "There's
some green underneath.” Beneath the sur-
face of Alison’s flake existed the conditions
essential to plant growth: warmth, mois-
ture, and light. “A mimature greenhouse,”
she correctly commented.

Indeed, we later saw under the micro-
scope green, one-celled algae joining with
a brushlike fungus in an almost globular
shape, forming a lichen.

A lichen provides onlv the most frugal
habitat for small animals. Yet beneath the
stereomicroscope, the common gray-green

s6h

foliose lichen became a crumpled moon-
scape. wWandenng through crevices, crawl
ing over ledges, were dozens of tinv dark
brown mites with glistening, rounded
backs. I have never found these mites on the
surrounding rock or on other hehens

I estimated five of these minute animals to
a square centimeter, totaling 50,000 per
square meter, ['hat meani possibly 500 mil-
lon on this single lichened rock face!

A rock crevice provides another singular
habitat. A erevice can hold water, collect or-
ganie matter, and provide an anchorage for
plants. A multitude of crawling animals—
ants, cenupedes, beetles, and more—use 1
lor a thoroughfare. Snails find itx moist
chadows attractive, and its narrow confines
spell safety from predatory birds

Ferns, too delicate even for moss mats,
grow profusely in the deeper, wider splits
Un beds of fir needles in larger crevices we
kept finding signs of mammals—droppings,
hair, nests, and burrows, Major cracks, of-
ten linked, form a labyrinth where mice anel
shrews and larger amimals can run. Here is
protection for their voung and security dur-
ing hibernation through the long winters

Muosses, lichens, mites, ants, heetlez, ro-
dents: Barren rock ledges? Hardly! Every
depression or crevice was a secure niche in
which life could take hold and survive

TANDING ON THE CLIFFS, look-
ing out over wooded hills, 1 won-
L‘_ dered who gazed upon this panorama
centuries and millenmia age. The
rock ledges have remained exposed since the
retreat of the last great glacier, its melting
heights tumbling as slush and frigid water
mta tumultuous rivers far below. Faleons
flew here soon thereafter. Insectsand lichens
prospered. And red sguirrels and bears and
ﬁﬂ;ﬂh‘ men came 1o roam these 1]:1'.'I|i|','l'.ll.7-
Recently, on the cliffs, a voung woman
climbed past me with a companion, both, 1
suspected, from the city, “Lord!” she said,
not irreverently. "What a place! I've never
seen anvthing like it. Nobody will believe
me, and Ldon't even have a camera,” [ hope
that visitor mav read this: What is written
and pictured here is partly done for her. For
myself, I cannot believe that my memories
of Wheeler Mountain can éver he misted
over by other sights. other davs []
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Myth:

Railroads charge too much to move coal.

Fact:

Rail costs are a smaller
share of the delivered

price of coal today than
they were 10 years ago.

The United States has encugh coal 1o break
our energy dependence on imported oil. Now,
when this vital resource s needed more than
ever, America’s freight railroads ane being
accused of charging too much to move coal,
thus impeding the nation's shift from oil to coal.

Mothing could be further from the truth.
Coal pricas and electric utility rates have risen
much faster than railroad coal rates. Ten years
ago, rail ransportation chamges averaged 39
percent of the delvenad price of coal Today,
they average only 25 percent of the delivered
price.

Naturally, specific rates may be higher or
lower than average depending on such factors
as the distance the coal is moved.

America's freighl railrads are the most re-
liable and cost-efficient way to move most coal
from where it's mined to where it's needed—
to generate electricity and fuel our industries.
Today, that's more important than ever

For more information, write: Coal, Dept. E.
Association of American Railroads, American
Ralliroads Bullding, Washington, D.C. 20036

Surprise:
Railroads move a ton of

coal for an average charge
of less than 2¢ a mile.



n 1888, the same year

George Eastman introduced
the Kodak camera, a great new
magazine rolled off the presses...

This Christmas, send National Geographic Society gift memberships’ to:

WY NAME

i TRY, IEFPOSTAL COn
Firla] remitignee enclosed S

Mail to! THE EXECUTIVE VICE PRESIDENT
NATIONAL GEOGRAPHIC SOCIETY
POST OFFICE BOX 2895
WASHINGTON, D C 20013



Cadillac announces V8-6-4 Fuel Injection

AS you drive,
the 1981 Cadillac automatically
goes from 8
t0 6 10 4 cylinders.

/ i/ a .



-~

Is VH-G-4 Fuel Injection
standard equipment?

Yes, the VB-6-4 lual-inpeciod anging
I8 the standard gaaaling engine for
all 181 Lamiliacs

How does it opweriate?!

As you [zave your drivowny, all B
cylinders on your gasoline-powernsd
1961 Cadiliag are in cpemtion: Then
A=yl feach intermediate spesds on
n SiTeBt OF avenuR and your powes
raguiramonis jessen, the cir au-
tomatically swidches (o B cylinders
And than, whan YOu reach Cruisimng
gheals and your power nieels O
craase further, the car automabcally
switches to d-cylindar oparation

FUEL IN | ECTION

Does any other carmaker
offer anvihing like this?

To our knowledpe no other carmake
nftars IT—-'-:J-TEII_‘.TI or darmesiic

Can you fcel the car going
from & to 6o 4 cylinders and
vk agdain

Some pepple can. Some cen't Tha
pertaived Rensstion 8 shght, Be-
calss, in nsense there s no shifting
Fuel valves simply close or open as

~instructed by the gcompultar

il |

The idea of 4 oviinders in a
Cadillac bothers me—
should ir?
Mo, The system only goes 10 4 cyhin
dors Wi your power neads are rel-
atively low. To pass
grothiaf car
L Qown an
v thir aocelarglon
and the systam
||I:1‘..|||rl-,--'rl'-|:.-.:'_. Fpids
g oyhindars for fdiked
pawsr., Then, as Yout
power noods Jdocroase again, the
pysigmwill returm 1o 4 cylindors

How reliable 65172
This sysiem has Daan proven N over
a nall-million milas of fastimng, ite
that reliabla, ANl elgctromt compo
nants gra sohc-smnto "|-.'II||'I|r:|'| the
digital computar itzall

Is this 1he same as
overdrive?
NG, Ovordrve o8 @ function of genrs
VB-8-4.15 & Tunct 1of af the numbear ol
gylindars receiving fusl Howeavar,
avardrive = a feature assogiated
with the VB enging ava:iabia on 184891
Fleotwood Broughams and DeVilles
Cadillacs are aguipped with GM
Built enginega produced by varous
divisiona, San yvour Cadillac dealet
for datalls

i

Can el how many ovlin:
ders are active at any given
rime?

N ¥ KE

Ya3,. Push n button and Cadillacs
MPG Sontingl an the instrumant
anel shows & degital display of the
nimber of cylinders active at that
rirmenit. The MPG Sentinal will aleo
show Instantenaous Mg and aver
age T

is 1 true that this combina-
tion could help a person (o
Decome a more cfficient
ilriver?y

Alrmolutely. KEnowing your active
'_'r'lll"ll_-.|_||'_- |1|I!' III'u'.'lﬂr.u'll_ll'!':'Ii]!,'u |T||'.|I:|.
can kalp you sdjudt your arving
habits accordingly, And tharahy Beln
you bacome s mare sfficient drives
Tfou can hurther demonstriate it to
vourse!f by resetting the MPG Ser
tnel before a trip,. Then push a but-
ton &t trips and anhd tha MPG Sen
pirel will tall vou how wall you oid by
displaying your avorogoe miles
gallon to ths near=8t tenth

All this is standard in 19817
All this and more. Buy or lease, see
wour Cadillas dealer for & 188t drive

Trust Cadillac to lead the way. (&
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By arrangement with goveniment officiols throuaghou the world:

BANKNOTES OF ALL NATIONS

An unprecedented collection of perect, uncirculated banknotes
impassitie (o assemidle in any other way

Each banknote individually sealed in a stamped and deare-canceled cachet,
Qificiqliy paostmarked in e capiial of the country of issue,



A fascinating and comprehensive collection containing a perfect,

uncirculared, legal-tender banknote from every couniry in the world,

A Limited Egition
Acdvance subscription deadline. Novamber 30, 1980
Further limitl of one collection per person
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How to get

100 watts of Ilght foronly
44 watts of electricity.

GE's Circlite.

Imagine, some good news aboul
energy. GE's Circlite is as bright as
an ardinary 100-wat bulle, but uses
only 44 watts of electricity

And it fits the majority of table
lamps and some celling sockets.

Just screw the adapter
info your presant fixture,
Then add the light —the
unique circular fluo-
rescent with a pleasing

soff quality that'll blend in well
with your other lighting.

And, because Circlite has
the life of 10 ordinary light
bulbs. you can foiget about

! changing bulbs again for

Unly GE makes the Circlite
system, sO
only your GE
lighting
B dealer has it,
i He'll show
you how it can start
saving energy for you in
your horme tonight. Now
that's what you call
good news.




Introducing The 1981 Caprice Classic.

Impressive V6 power. Superb road noise isolation. Advanced on-board Computer
Command Control system. Available individually controlled front - seat reading
lamps. Over six feet of combined front-and rear- seat leg room. Available Cruise
Control with automatic resume feature. Available quartz - halogen headlamps.
26 separate corrosion-resistant treatments. Available overdrive automatic trans-
mission. Elegant velour upholsterings. Smooth six- passenger comfort.

You can spend more. ' The question is, why?

biudt phgenes pioduted by vanous divisions. S




Hamilton...”"
For then
and NoOWw.

H
IHANILTON

An American tradition
since 1892
Lancaster, PA
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Environmental activist Bela Kerecz:

“Bethlehem Steel is going to dump
millions of gallons of this polluted water
into Baltimore's waste water treatment plant.

“The citys all for it.”

“"It's a real success
story, ™ says Bela Kerecz,
a pollution abatement
engineer in bethlehem
Sleel’s research
|.:|t'].'*.'l1'1 ment

Bob Mohr plant man-
ager of Baltimore’s huge
Back River waste water
treatment plant, calls it
A unque u.w.nnrlhf of
government and indus-
try L'uupur.itéun. -

What thev're talking
about is how a waste
E,"'r'ULiLJt'i called "J."!LH!.'
liquor”™ is going to solve
an environmental
problem—and save
millions of dollars tor
both Bethlehem and the
Citv of Baltimore
Everyone benetits

Bob Mohr explains:
"Fiederal and state laws
require cates to limat
phosphorus in the
treated waste water
thev discharee. They
also require Bethlehem
Steel to properly dis-
pOse Of spernt acid
water, or pickle liquor,

which results trom male-

ing sheet steel

"By using
Bethichem's pickle
liquor to reduce the

phosphate level, the
City of Baltimore will
save the cost of chemi-
cals needed with con-
ventional methods, And
Bethlehem will elinm-
nate the need tor an
acid-reclamation

plant, a major capital
expenditure.”

More government/
industry cooperation
needed

This prckle haquor
prroject 1s whal
rovernmentinadusin
cooperation should be
all about: eorking fo-
gither bo protect public
health ab thie [owest possi
ble cost o faxpayers and fo
I ustry,

Bethlehem's policy 15
toy work with state and
Federal agencies toward
developing and imple-
menting cost-ettective
environmental control
Programs

However, Bethlehem
believes that some regu-
lahons are overly restric-
tve or-have redguire
ments that are not
realistic. For example
does it make good
economic and energy
sense (o reguire indus-

Corrtmd

try to "purify” the air
and water bevond what
15 necessary o protect
public health?

Chur position is clearly
explained in our book-
let, Steelmaking anad the
which in-
cludes our Skilement on
Ermpuroomenttal Ouality
IFyon would
like a copy, wrile! Public
Affairs |'|4-|:'-r._ Room
476, Martin Tower,
Bethlehem Steel L":.II:'}_1.,1.-
ration, Bethlehem, PA
1=y,

Bethlehem

Hoap pickie Dguor solivds
the preodilvm

Lrironnnend







The Nikon EM.
It’s easy.

It’s inexpensive.
And, it’s a Nikon
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DIAL YOUR
VAGATION.

A great vacation in Maryland is rnight at your fingertips. Our toll-tree number gets the
information you need. We'll send you our tourist kit that includes: accommodation
guide, our calendar of events, a campground guide, maps, history, restaurants. Just cail
Maryland Tourism, and we'll send it. Come see My Maryland.

MARYLAN

800-638-9252

(inside Maryland call toli-tree 800-432-T126)

Hanging by their toes, flying foxes wwait dusk
10 unfold their wings. Higeest of buls-—the
WITIES Bl Of Ofe SECIES Meaciies Tve ledh—
they thrive on tropical Trofts. With eves ten
[imes as sensitive os - man's. these frut bats
forage by stghl. Bul sonar puades most bals,
He

they dart and dive tor their supper. Mexicnan
[ree-tatled bats snap up 20,000 tons of insedt

[ -—
ouncingE hieh-1requency beeps ey

L yvear in [exas alone. (ther members of the
order Chiroplera (“hand-wing™" ) nab hezards
il fish, sip nectar. Vampires drnink blood
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light on a nocturnal world, scientists brave
eerie caves and cobwebbed attics, Keader
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coverape. They recerve i every month in

the papes of MNarmonal GEOGRAPHI




In 1955
Clete was 10 myonths old
Amenican lounded the
industry’s st traumng
nChionl Tor |1erLthH;hﬂ
flight attendants

It's 2 schon] wheres 200
thoosind BRIy
ciich vedr. (Less than one
pETCent are accepisd. )

|1c1|p!;

when Yickie

o

1t*s @ school where siu-

dents are taught U
vour Thights sife and en
jovible. (They already
Enw ow 10 be ruce. )
Andit's a school whise
never  stop

{They regularly

Eradualcs

learrming

study new procedures and
review old ones. )

fake

Were American Airlines
Doing what we do best

Il takes

aapecial Kind of
traimng o bean Amencan
Airlines Flight Atntendant.
And avery special Kind of
fHECSO00

It takes the best people
10 make the |‘1. | mirline.
Vickie Getz is one. ol
them, and we thoughl
v ke toomeet het
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MILLIONS ON EARTH ARE EXPECTED TO WATCH
CARL SAGAN'’S "COSMOS?’
ot

YOU NEVER KNOW WHO ELSE
,HIGI'I‘I' BE WATCHING.




inside great slide
theres a enlargement.

You put a lot of time and effort inte your dides, because losok thesr best, they || put Kodak paper behind them. You'll
you want quality results. Now get the most enjoyment out know its Kodok paper by the words, * Ths poper manufoc-
of them—in fromed enlorgements For ,  tured by Kodok, on the back of your

your desk, your den, as wall decor, prints.
Just take your favorile shdes to o gore Make the most of your favorite slides
with 0 sign that says, “We use Kodak in colorful enlargements,
poper. . foragood lock” They Il make up available wherever you see
as many enlargements os you like, in the Kodak paper sgn.

Caummn Kodok Company. 199

almost any size. And to help maka them
BAREE

i R
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to Alaska IS free.

Just send for this new vacation-planning book.

Your free copy of the new 1981 edition of *"'Worlds
of Alaskal™ will take you there—and help you plan
the vacation of a lifetime.

“Worlds of Alaskal™ contains 132 full-color pages
of evocative description, action photography, invalu-
able information and thoughtful details that will help
you make the most of your Alaska vacation. You'll
discover all the places you want o see and all the
things you want to do, carefully organized and graph-
ically illustrated with photos, maps and charts. More

than 1.200 visitor services are listed, and adver-
tisements describe the most current offerings from

Alaska’s tour, transportation and lodging companies.

Fead *'Worlds of Alaskal™ and discover a land of
imitless adventure. You'll be ready for the best
vacation ever—in Alaska!
Mail this tear-off fap.

We'll send “Worlds” to you...FREE! sl |

i the flap has been rermoved. |ust write: Alaskas State Division of Tourism
Pouch E-401, Juneau, Alaska 9811

Fill out information below.

Please send my free book by 18 Class retum mad,
'm encloslig in an envelope this Bap and (L5 52 for
Ist Class postage.
Additionaliy, | am interested in mire specific informatkon on

_'l.'.l' i SaasHs i

wirad ke to learn more abosit peopse Wwho are ivterested s Alashka,

| _': dpriediale WALl hislp By answenng thasn .'lrltil"'.'l. e siions.

. 'Whal vest afe vl ety 80 viail Als
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Alaska Stale Divislon of Tourism

Pouch E-401
Juneau, Alaska 99811
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Free Offer!
NATIONAL
GEOGRAPHIC

Readers

~end for vour free copy of the new 1981 edition

! "Worlds of Alaskal™ This [32-page, Fully
llustrated official State vacation planning book is
filled with entertaining reading, colorful photo-

graphy and all the detatls you'll need to plan your

Alaska vacation Dont deiay. supoly 3 iimited

"-'u'nll:ng nstructions:

. Cut this flap off along the dotted line inside.

Fill out the requested information.

3. Fodd flap in haif, 56 the business reply card faces
oubtward, and seal with tape

L Drop in mall Mo stamp necessary f malled inthe (LS

% If mailed outside the 5., piace (lap in an envelope,

seal, attach postage, address envelope separately and
airrmall bo: Alaska State Division of Tourism,

Pouch E-401, Juneau, AK 99811, LS.A.

. . You're proud of who you are, and you're not afraid to show it.
Monte Carlo is your car.
Even the most casual glance tells you the new Monte Carlois a

car as individual as you. But keep in mind it's a car
angineered to exist in a world of hard facts.

Standard for 1981 is the new Computer Command Control
sysiem that constantly monitors engine parformanca,

The entire underbody is ed with undercoatings and the
body literally bathed wm?ugyl-resislam primers. s

Doors, hood and deck lid are double panels of steel.
A luil-perimeter frame with cushioned body mountings helps

isolate you from road noise and vibration.
Thick coil springs are at each wheel.

3 A standard 3.8 Liter V& rests under the hood. And a 3.8 Liter
lurbocharged V6 is available.
Power sieering and brakes, automatic transmission, and a
tasteful, comfortable, superbly organized interior are also
standard.
But perhaps the most important thing to keep in mind is that
the low, lean, asrodynamic Monte Carlo for 1881 comes to you for

: the refreshingly affordable price of a Chevrolet.

Buy or lease it from your Chevrolat dealer. And express the
pride you have in yourseif.

"Monte Carlo is equipped with GM-built engines produced by
various divisions. See your dealer for details.

Introducing

At O i

America’s Biggest Travel Experience.

Alaska State Division of Tournsm, Pouch E-4(0]
Lt o AEE S

Juneau, Alssa YSHI1, (907 4 110



Superb

i

picture and more.

A PRP Circuit for 25% more sharpness.

We're moving tglevision
into the future. With
more sharpness. Maore
detail. More color picture
resolution. Qur new F*HF"
(Peak Resolution Picture

_, | (1 Circunt gu.---*:.
I" a,_,'f"’j vou all the
Ie )

picture

-'_‘.ﬂ:;"_:‘_’-"h
—r resolubion

a station is capable o
transmitting.

Up te 330 lines of picture
resolulion. Zenith
Systerm 3. For 1||. arb
picture. Dependability

Arnd more. Now ?"“

more picture sharpness’
More picture detal




The GE Computer Radio.
At 6:00 A.M. its smarter than you are.
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Chosen #l in

Peo
5= plcm,

Feelin' Good!

At Holiday Inn, we want you
to wake up feelin’ good.







hexa.

Si-miode exposure control, The Canon A-1 is one of
' tha world's most advanced

automatic SLR cameras.
C-ombining the finest in opl-
cal and mechanical engi-
nearing with the most sophis-
ticated electronics, it's lach-
., nology applied 1o gve you
. Tha ultimate in crealive con-
trol. At the touch of a button.
Depending on your sub-
ject, you can choose from six

to achieve the resulls
you want:

N

1 F___-—""'-'_

©

independani exposwre modes Programmed: When

.?l lows,a microscope or almaost

photo-cybernetic

Endless.

are

§ Shudter-Priority: You se-
F lect the shutter speed,
o reeze the action and pre-
venl camera shake or create
an intentional blur. The A-1
automatcally selects the ap-
propriate lens opening.
Aparture-Priority: Con-
trof the area infocus by &
seleciing the lens opering for
the effect you want. The A-1
maiches with the right speed.

you nead 1o shool fast,
just locus. Tha A-1 will salact
bath spesd and aperture lor
great results.
L.f Stopped-Down: For ex-
freme closa-up OF Spe-
cialized photography, a bel-

can be altachad 1o
ihe A-1. it's silll automatic.
Fiash: Totally automatic
flash photography, of
coursa, with a wide variety of
Canon Speediiies to choose

from.
Manual: Yes. For those
timas when you abso-

lutedy want to do it all your-

up to five-frame-per-second
motor drive, the Canon A-1
raprasants an incradible



The future of videotape
Is suddenly very cwar.

Super Avilyn is the TDK its high density particles ef-
videotape that produces great fortlessly deliver superb crisp-
pictures at two, four and six ness and brightness. Colors
hours. But a good picture isn't  stay separate. Pictures are
everything. inside your video- rock steady and clear through
deck there's a harsh reality. hundreds of hours of play.
Video heads spin at 1800 rpm. Now that you know the in-
At that speed, poor quality side story, don'l judge a video-
tape sheds oxide particles, tape only by its picture. Judge
which can damage your deck. it by its future.

During six hours, when tape

moves only .43 inches per sec-
ond, problems get magnified.
Super Avilyn helped make

six-hour videodecks possible.  The Vision of the Fulrure

:ﬂﬂcc i 1980 TUK Elec .JJ.'ll:--q._l,u., Sarckan Gy, MUY, 11530




means basic - o oon vee o TMnIng here
mineralsfor [ oo e greates a
everydaﬂitef’ g e terrible eyesore!’

There are
no simple solutions.
Only intelligent
choices.
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explure heOthﬂ'Hmm _

that mthemad.
A i

S . .

A United fly/drive vacation lets
vou explore the Hawaii be |1||||1 Ir,u
bedches Seetheancient petroglvphs
a5 you drive a pass through the Maui
mountams. Then visit Kilauea, the
drive-in

vilcano
on the Big
Island of

on Molokai, where legend savs the
Menehunes (ittle people ) dwelled
DHROE UDOn 4 (ime

lheres more 1o Hawall than
viou ever dreamed Ask vous

| ravel Agent
dabout United E ._;
fividrive 4 L

e
o' J viacanons

H_.l'.'..ll. o T On one ;
Dirive ta ] A sfand o
pauais Kilaveaand  on several On voudr
ride the Slippery flights to and from
Sl VOU Saw in Hawaii, vou'll enies 4*'.':. __
the movii e 81011 Lnited s exclusive - :

racihic. Or follow Hoval Hawaiian ﬁu' g o
y d .

the road (o maenil Service to Hilo or w.'- e K~/
1 = i [ y Ir

wcent Halawa Vallen Honolulu s B ¥

Fly the friendly skies of United.

Call your ITravel Agent.
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