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HIS YEAR vour Society's journal turns a

vouthful %0 Tts record of the events, peo-

ples, and places of three generutions repre-
sents i treasure [or historians—-and for ourmem-
bers. Perusing old NatioNaL GEOGRAPHICS
is a pastime both educational and, we hope,
uniguely moving,

It was 52 vears ago that we published an 80-
page article on the Soviet Union by "an Un-
biased Correspondent,” Junius B. Wood His
description of the Moscow af that day iz n classic
of vivid eyewitness reporting

In 1977 staff writer John ]. Putman and pho-
togrupher Gordon Gahan paid our latest visit to
Maoscow. Communication about the Communist
world remains as difficult. perhaps, as it was in
1926, Yet, as journalists committed to ohjective,
impartial reporting of what we can report, we
accept the opportunity to reflect our times, real-
wing that anly history can tell the full story

We often feel pressure 1o change that policy
from those who would have journalism bear a
messige—itheir message. To some people, failure
to denounce is the same as silent prodse, and
nbjective statement of fact amounts to advocacy
—if fact fails to coincide with prejudice.

But these voices from distant right and f{ar
left only serve to remind us to steer & coturse that
avoids those biased and dangerous extremes of
mind. Last vear's record increase in new Society
members, coupled with a high renewal rate,
sgems ample proof our course s sound.

We will continue to travel the world unen-
cumbered by ideology, to o along on 4 voung
mans walk across Americn, to peer into Loch
Ness, and to fly to Mars and bevond. As the
world goes its way, we will record it, accurately
and clearly. This anniversary yvear is an ap-
propriate time for us to reaffirm the principles
that have served vour Society so well,
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Maoscow and Its Treasures z

Ciry af tear and commizsar, cemtered on

Red Square and the Kremlin with'ita faobulows
trove of imperial art—the Soviet capital roday
holds many a surprise, John J. Putman and
Gardon W. Gahan take a close look.

Zulu King Weds a Swazi

Princess 47

Valkmar Wenrzel records agecold rites that
wnite two powerful African peoples.,

The Hudson:
“That River's Alive” &z

New York's histone waterway, befouled and
stranghing, Mows cleaner than it has in
decodes, Alice J. Hall ard Ted §piegel report.

A Bad Time to Be a Crocodile go

Rick Gore and Jonathan Blair explore firsthuned
the shrinking realm of those misundersiood,
toothy survivors from the age of dinosaurs.

Hiking the Milford Track 117

Storm and scemic splendor punctiate the
“walk of a lifetime” for Carolve Bennett
Patterson and Roberr E. Gilka.

Flight of the Gossamer Condor 130

Mian fies under s own power in o fraidl
dragonfly of cardboard, plane wire, and plasiic.
Michoael E. Long rells how it was done.

COVER: Ballering Allg Mikhalchenko winy in
international competition ot Moycow's Bolshoi
Fheater (page 45). By Geardon W, Gahan,

REAFFIRMATION OF EMTORIAL POLICY

he mission of NATIONAL GEOGRAPHIC 15 o Increase and diffuse geographic knowledsge
Geographiv i3 defined in @ broad sense: the description of land, sea, and universe. the inter-
relationship of man with the flora and fauna of earth; and the historical, cubtural. scentific,

governmental, and socinl background of people

The magazine strives to present timely, accurate, {actual, objective material in an unbiased
presentation. As times and tastes change, the magazing slowly evolves its shvie, format, and
subject matler to reflect that change without altering the {fundamentnl policies above

Excellence of presentation—accuraey, technical supertority in printing and photo reproduc-
thor, anel clurity of meaning—remudn traditional goals agadnst which each article 15 measured.
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The Gty Around
Red Square

JI0SGUW

By JOHNM J. PUTMAN
Photographs by GORDON W. GAHAN

UOME GREAT CITIES remind me o
old and endurnng country houses: The
sLeps are grooved |:_-. Lhe passage O gen
eratons, and rooms are laden each with
its special set of memories. Crenerations
come and go, changes and addibions are

macle; the house, or city, endures. In it we are

evier mindful of the past, ever mindful that
ench generation, including our own, yields to
-|.I:'.I'.|':I'I "‘.'.Il -': | Il it'. 14 ".] ST

| was reminded of this each morning 1ast
summer by the view from my hotel room. To
the south was a curve of the Moscow River
wn artery of trade since the Middle Ages. Be
side it rose the red brick walls of the Kremlin

which means “fortress —designed
[talian architects in the late 153th century. The
wialls i T SS the site of medieval settle
ment, enclose churches and palaces built by

the tsars, and safesusrd the seal of the soviet

covernment todav
Nearby spread the vellow plastered butlid

s fndd ¢ puriyards ol the | ith centuny Raonifs S

Winter brings out the susto in ‘é_ o -
Muscovites as thev skate through 275-8cm _ .
orky Park. Their clothes reflect n - )
rsme standard of hvinge in the Soviet S
capital, blueprint for a model Communist

itv—thourh some privations imposed

by the past still Hnger
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Crudle of Moscow, the Kremlin mrew
round the citvs orignal 12th-century Tor
Imperial mlers expanced the complex,
which was commiandeered by the Bolsheviks
in November 1915

Electric web of boulevards spirs out he-
hind Mavor Viadimir Promveloy, mapplng
a meétropolis of 340 square milee pnd eipht
million people. Among hiz goals: checking
population growth while easing n labor
shortage by mechanizing more factory jobs

wiere muarked by fron ra
men who shovel snow from them

Farther off, 10 the west, soared the high-rise
baildings Kalinin Prospekt, modernistic
ng toward the citv center like a
column of mbats.

Lin the hornzon, atop the Lenim Hills, stood
Moscow State University, 32 stories high,
strangely OUnental m silhouette. Summer
storms sometimes came from that direction,
blanking out the hills, then moving closer,
unti] rain beat asainst mv window and um-
is sprouted along Marx Prospekt below.
AL that moment, in m
shrank again to its 19th-century dimensions.

[ had, over the months, found favorite
places shaded bench in the courtvard of
lhe old Moscow university downtown; the
Tawnitsky Garden, just inside the Kremlin
witlls, o quiet that [ could hear the thump of
the vollevball as guards relaxed in a hidden
spol; Patrisrch’s Pondd, close by the Garden
Ring with it= linden trees and thet re
every afternoon the domino plavers gathered

In winter there wak Gorky Park, where the
pathways were frozen over and vou skited
along under the trees to the sound of music
In summer there were the birch and pine for-
ests around Arkhangels
estate, where the Moscow River takes another
great swing

g= 0 proled the

birel

windlow. Moscow

Y FEELING about the city had grown
siowly, unexpectedly. 1 had come to
Moscow to look mto its remarkable
rrowth and the changes over the past
decade; 1.5 million more inhabitants

now about eirht million i all—350,000 more

autos. hundreds of new buildings, an im-

proved  standard iving. A master plan
called for the city to develop further, to be by

t]:e vear 2000 a model urban commiunity,

And 2o it was, on a winter's day when snow
trasted the shoulders of passersbhy, that T weni
to the stone-pilastered city hall to talk with
Mavor Viedimir Promyslov (left)

He spoke proudly of recent achievements:
“In only five vears we built 600,000 new fAats,
and 2.4 milhon Muscovites moved into them,
This five-year period will be the same, al-
though construction will be more expensive.”

He cited other projects under wav: 225 mil-
lion rubles”
o< tor the 1980 Olbympics; o new







tracle center on the Moscow River, rising with
the assistance of U, S. firms; a 3,600-bed hotel
being built by o French company.

And then the mayor, a short, soft-spoken
man, turned to problems; “One is the shortage
of working hands in every field, perhaps
150,000 to 180,000 total. We hope to over-
come this by modernizing our plants. We
don’t want our population to grow at all"

To hold down growth, the mavor said, the
city forbade the building of many new plants;
certain existing factories would be moved
elsewhere. (IMoscow accounts for about 7 per-
cent of industrial output in the USSR, lean-
ing toward machine tools, motor vehicles,
electronics, and precision instruments.)

Restrictions limit immigration: To get a
residence permit, a newcomer must have a
Job, and hi= emplover must state the need for
him. Then comes the wait for a flat

“H a young man falls in love with a girl
from the country,” the mayor said, “she may
marry him and move here, of course. And a
certain number of specialized workers are
invited here each vear”

OSCOW'S RUSH-HOUR wraffic flls
downtown streets, but keeps moving.
To avoid the snarls of other capitals,
the mavor said, the citv would double
its 102-mile Metro system by the vear 2000.

Below the aty, as we talked, workmen
were boring new passages—as they had been
doing since 1932, The system was reaching
out toward the new high-rise communities
sprouting like mushrooms along the Moscow
Ring Road, for it was on the outskirts, the
mavor sald, that Moscow was building its
new housing. “The center of the city must be
preserved as it iz, for future generations.”

I followed the Ring Road south to Tropa-
revo, one of Moscow's typical satellite com-
munities. On one side of a boulevard rose a
gant complex: apartment buildings; schools,
shopping center, sports field, a howel, Trucks
came and wenL

Construction chief Abram Birger told me:

“Until 1973 we mostly built apartment com-
plexes from 9 to 12 stories; now we are build-
ing them 16 stories and higher.”

Eleven floors up, I watched warmly clothed
workers bolting eight-ton floor panels and
single prefabricated units that included
kitchen, bathroom, and utility closet It was
bitter cold, but fAoodlights permitted three
shifts to work around the clock.

From this perch I could look toward cen-
tral Moscow, and in the other direction toward
the forests. Then I saw, across the boulevard,
the remains of the village this complex was
replacing. 1 decided to visit it

I was accompanied by Viktor Tagashov
of the official Novosti Press Agency, which
had arranged all meetings with government
spokesmen and with people at work or school;
otherwise 1 was free to talk informally with
anvone. Viktor was often my interpreter.

The old village church had been closed
for vears, but artificial Sowers marked the
graveyvard. A road led down toward what re-
mained of the village: some 40 houses, their
blue, green, and ocher paint faded. Here and
there u leashed dog barked.

Anna Ivanovna, 51, with a round face and
gold teeth, was gathering kindling when |
hailed her. She lived with her husband, two
sons, a daughter-in-law, and a baby,

She had been born in this village, as had
her mother. She talked of her childhood.

“l remember the village was more beauti-
ful; at that time evervone looked after their
houses., Each was painted a different color;
each had different decorations.

“The cowherd came very early each morn-
ing blowing hiz horn; the housewives would
take their cows down to him. and he would
lead them to pasture. I remember the cherry
trees. We would pick the cherries and put
them under our shicts. The shirts would bulge
and become stained, but we would pick more
and more, and walk home eating cherries™

The cherry trees were gone now. “They
stopped bearing fruit; in time the villagers
cut them down." (Continued on page 15)

“If you want to change ., vou must change the inner soul” Gesturing passionately,

poeet Andrel Voznesensky explains his philosophy in the Soviet Writers' Undon club
Muscovites pack suditoriums for Vornesensky's readings. His call to individuality and
his satires of technology's dehumanization annoy some conservatives. A musical révue
based om his works was shul down by government censors in 1970,

The City Around Red Sguare: Moscow






Audiences gasped last vear when
girector Yury Lyubimoy (lacing
page) slaged a long-banined Soviet

novel, e Master ond Maveariia It

included] a seminude scene and “the

e S T

clistortion of historncal perspective,”
an officinl review rumhbled—but the
shiow went on. Celebrities” graffit
adorn the director's office wall. The
wvant-garade works of earby-20th-
century Soviet artists, irmored or
suppressed and today worth  ml-
hons, fill the fiat of Georee Costalkis
(above). The Russian-born Greek
has consigned most of his collection
o the Tretvakov Gallerv, where
visitors now view only traditional
art (left). He plans to emigrate to
the West with the remainder

Blue grav dusk of winter the ’
charmi of an old neichborhood
laughter and the crack of hockes
sticics in a park (lollowing pages);

l'o preserve such scenes and histord

i iandmarks. nine Moscow dis-
incts are destgnated ofl hmits to the
wreckers ball

he City Around Red Sguare! Moscow i ]
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(Contined from page ©) Anna was look
nir forward to moving into a new fat; “In this
house vou must heat with a cosl stove and
fetch cold water from the standpipe. The flat
will have running water " Some of her fnends
had already moved into a new batlding, * [ hey
sand 1t should have come earlier, when they
WETE VOUIMZET

F MANY in Anna's penerstion [ee] that
Lome niceties have come kate, the newest
peneration may fecl otherwise. For in Kus
sin toclay the children are indulged and

led and mven great care. In winter the
toddlers aften travel on little sleds pulled by
| hey are here, as elsewhere, the
of the future, the remedy to past or pres

ent disappointments.

d JHirenid

O

Moscow children enter the school svstem
l.'LLF|_- S0 percent ol Lhise Detween 2 wnd 6 dre
enrolled in the city’s 2,149 kindergartens and

= (Mder chaldren attend =ome

UTSETY SC00ls
OO grammar amnd  Seconciary

- E 3
= |'|a|||':-I i.E

Si :'Ill-.l|'- |'1-r ‘_.|.||-.| Witn S iad difticuh (= ;_-:I|.|
scores of schools lor specialized knowledge.,
An average of twenty new
schools are built in the ity eac
When ] visited the Board of Education, in
the heart of the akd C1ty Leonid Shilov tiold
me: Ve ve had many changes in the past tén
vedars, e want to improve abor educabion
teaching children to work, Lo give them a Laste
of different professions. We have chaneed all
texthooks. The

SUC as sClence

1 Vil

‘new math’ has armvied
Fhvsics has changed

UM course, idenlogy remalns most [T T
LiLId sLiHIEnLs Aare

Marxsism-Lenintam

expossd o Len VEars ol
For artistically talented children there are
|_i|'| [ =
images of Moscow

soecidal schools in music and other su
Amone the memorable

' ' i
i I'.ﬂ' LR T l|-'|'|£|'||I .

B
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francdmothers—sittinge pa-

tiently in the lobbies of such schools, waiting

|OITTHE
he passion of Moscow's

At the Specialized Y

to take Lhetr tdented charpes
But sports are

MASSEes Youth School for

Magic of the troika takes the oy edee off winter

r Alexander Kozlov (left). He helps

keop the tradition of the three-horse Russian steigh alive in Moscow. Bells jingle as his

team (above) carries well-bundled passengers through o spowscaped city park.

life I have worked with horsed ™

thisir heads fiare out when he tues at the reins

fhe City Arotnd Red Sguare: Moscow

e 1ol e author. He harnesses the side horses 50 tha

STUEL TOE

All
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Gymnastics No. 1 (there are 172 such sports
schools in the city), [ got a look at how the
Soviet Unton's winners are developed (page
21). Twelve- and 13-vear-old girls were prac-
ticing backflips on the balance beam and
rucing down a runway to flip over a bridge.

Head coach Igor Zhuraviev told me how
the girls were selected. “Some are brought by
their mothers. Some are recommended by
whool coaches. And some—well, we may see
them on a jungle gym and invite them

“Gvmnastics is hali a sport, half an art,
There must be a feeling for the beautiful. That
is why we always work to a plano accompani-
ment. It is very hard, and a gvmnast must be
brave. As fortalent, a coach can tell only after
three vears of training.”

As 1 left. 1 heard the thump, thump, thump,
thump of running feet, the silence of the
moment when a girl vaults over the bridge.
then the thump of landing on the other side.

NE DAY a Russian friend cautioned me:
“Nou can joke about many things here,
but not about World War 11, when we lost
s0 many, and not about Lenin. Leénin is

not just our George Washington, he is like our
Gearge Washington and our Jesus Christ”

The mmaee of the [ather of the revolution
appenrs everywhere, in offices and schools,
insitle and outside buildings, in parks and
railway stations. The expression is sometimes
that of a kindly uncle; sometimes that of a
stern father.

Once T browsed a bulletin board in the
Bolshagi Theater. It was near the canteen
where ballerinas in leg warmers and robes
came for refreshments. The board held an
iMustrated story of Lenin: Lenin talking to
little children, counseling the poor, confront-
ing Pharisee-like critics; wandering alone in 4
snowy wilderness, and finally triumphant.

Thuz his red granite tomb, in Red Square
close by the Kremlin wall, has become for
many Russiane what Jerusalem'’s Holy Sepul-
cher was to medieval Europeans: a sacred
place of pilgrimage. Every day you will find
the long, slow-moving line of pilgrims there,
coming up from Alexander Garden.

The winter day 1 join the line, it stretches
back beyvond the Kutafn Tower. We
move along at a rhyvthmic shuffle, past the
Monuments to the Hero Cities of World War
I and the Tomb of the Unknown Soldier.

16

Now and then people hreak line to get a
clozer look at these monuments. A policeman
with a megaphone orders, “Please stand back
in line. ., . Return to the line.”

A father with two voung daughters pro-
tests, “But we are not from Moscow; we are
here only one day!™”

“All right, go ahead, but please be quick.”

‘e make the right turn around the Krem-
lin wall and walk uphill into Red Sguare. Now
people break from line to check packages
and cameras in a locker room. Policemen
scrutinize the line moare carefully.

The people talk quictly now, in a hush;
ahead the only sound is the steady drumbeat
of feet—as pilgrims reach the tomb, they kick
the snow from their shoes on a wooden plat-
form. The men remove their hats,

We enter the tomb, moving quickly. Right
turn, left turn, nght tum; up steps, down
steps. Then vou are out. You recall the body,
well lit in its glass coffin; two honor guards
with bavonets; other guards watching. And
vou are back in the snow in Red Square.

FOUND MYSELF drawn to the square

tate at night, when the snow scrapers sweep

the cobblestones in a sort of mechanized

ballet, and early in the morning, when the
plump and jovial Kremlin cleaning women
present their passes to trim, stern guirds. But
al any time it is fascinating, for Red Square
is redolent with Russia's past.

On the white stone platform called Lobnoye
Mesto (Place of the Brow), edicts of the early
tzars were proclaimed, criminals were sen-
tenced., and executions performed.  Red
Square was the central market of all Russia,
not only of Moscow: Here you bought grain,
hats, mead, wines, silver vessels; here vou
watched beggars, comedians, acrobats, This
commerce survives today only in o few sellers
of lottery tickets—plump women seated at
tables, sheltered by umbrellas from winter's
SNOW, SUMMEr's sin.

Here too are written bloody pages in Rus-
sia's history: battles with Tatars, Poles; Reds
against Whites. Here was carried out the mass
slaughter of aristocrats and their retainers
under Tvan the Terrible, and the butchery of
rebellious militia under Peter the Great., Peter
ordered that ringleaders be broken on the
wheel and left to die in agony; their bodies
remained in the squuare for five months.

National Geographic, January {978



Glimpsed through a gate, Leonid Brezhnev  hand-tooled ZIL limousine, flagship of the Soviet
below), leader of the Soviet Commumist P

ity auto incustry and worth about 875,000, Moskvict
leaves the Krembin last June after paiming th aibcompacts that sell for the equivalent of about
whihitional post of Presulent of the Presidium of 0000 nde an up-to-date assembly line @whove),

Ll supreme Soviel. He repliced Nikolay Pod- micnitored |'_' wiorkers using French-made com-

gorny and thus became the first Soviet leader | puters. Muscovites enjoy o prowing roamance with

head both stmte ond party. Bretshney enters o cars, though delivery can take a= lone as fve vears
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Planninge tomorrow”’s ews loday. U
echitizrinl banrd of Provda 1 Truth) gathers

koarl Marx (left). Th CHLEE i
i = | i Ll 14t
' eI ERLETRTS et pean 1
1 | elll (WERCR I mp R LCTIE
I I g G Ty |
the] I [ VE I 1Y I
# 18 tonal T maite L i
artied], | er, Pro |
4! [ M irtyv obiser [HE1
e prant W CoE b I '
I l [ Tl i1 | I I
IF -] Ll 1k b
nosted for free perusal (above) inchads
Komsomol Provde, g livelier “Trutl
11159 v 1 Young Communist




Another Olea Ki whut? The famed Soviel

vel trafned n a Special sports school

like this one (fncing page . where asiudent

lesrns o ardd @ ballering's grace o her
v il LIS |'.|' I|'.1|.-.|.'.'. - ||| <. Le

pressure = on: The city will host the Olwn

pics in 1680 Music school nourishes o

SUIILIECT WhErE vounis Angers master

kevhaard (abovel and bow v

In Red Sguare 1 sometimes glimpsed the
=oviet Umion's present leaders; dark, bulicy
forms in the back of curtained Z1L imousines
Thev woulk

riice arross the AUare Low i1yt
the Kremlin's Spassky Gate. The twin traf-
fic light=s on the sate would blink green as thi

long car shid throuegh, then return Lo ned

WONDEREID how these men saw the
world. 1 knew Lthat when they soughl ex-
pert advice on thée American mentality
thev turned tothe head of the Institute of the
U S A andCanadn, Professor Georgv Arhatov

\rbatov, husky and dark haired, his brow

heavily creased, speaks softly but offers
hlunt opinions on Americans when asked
You know Amencans have a Calvinist
heritace, from Pilerim times when they came
o America to estabilish a new parndise, a new
Jerusalem. This makes them think that thes
have opened an absolutely new page in his
tory, & perfect one. And that they have a right

0 judze everyone by their standards and to

leach them thelr wavs
vrbatov complained about the Western
press. “You know we never hard such a small
number of peaple arrested or tried {or polit
cal crimes a5 now. But there was never =uch
4 noisy campaign about them as there s now
[ do not sav that evervihing 1= perfect, but |
think there 1s some Kind of indecency 1n thost
writers who emphasize some debiciency or
difficulties we have. I am not ashamed of
thiese, We have had a very hard history. Our
whole generation, they know what hunger 13
real huneer
‘We experienced the war years, and just
nfter the war, very difficult ivineg conditions
Until 1958 1 lived 1n Moscow 1n oneg room
sharing kitchen, totlet, and bathroom with 33
peopie, and this room, four by four meters
There: my=ell, mv wife, my son, my mnther
in=law. It was how everyvbody [ived here
“Actualby this 1s the first time 10 our histon
when people get some luxanes of hfe. Mayh
v built, but a ma

jariiv of PeOple now Davs flats for each fam

’||: |I|l|-'--,'- are nod ]u_-:l-:--'

ol |

ilv. Now more people are having cars oo.”

The treatment of political dissidents in
Moscow could not be 1gnoredl. From time to
ame 1 heard reports of another person ar-
rested], T was reminded of them when 1 hap-
pened to pass by Dzerzhinsky Square, where,
across from the huge Children's World store
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Red Square explodes during May Day festivities, Special troops funnel
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stunds the building of the Commuittee for State
securtty (KGE) The window curtans were
always drawn, the doors closer.

HE AUDITORIUM in the House of

Architects on Shchusey Street was packed

Six candles It the stage. The poet ges-

tured with one arm, his words not =o
much spoken as thrown,

Ves. there 13 o Russian intelligentsial
You thought not, but there is;

Noi the tndifferent mass,
But the conscience of the nation

There wits appliuse, then special requests
and encores. Young women followed the poet
backstage: “Please, vour autograph, just on
the ticket.” “Tonight vou were so wonderful
—1I could not belisve vou were <o wonderful!”

Andrei Vornesensky 13 among those poets
who in the 1960 brought fresh vigor to Rus-
sian poetry. His target: the inner man

I talked with him a few nights later at the
headguarters and club of the Soviet Wniters'
Union (page 81 There was excellent food,
will served, the hum of conversation.

“Are poets frie o wnte?" [asked. He re-
plied elliptically;

*1 can give vou my own example. You have
come across people here who praise me. But
there are great numbers of people who are
orthodox-minded. conservative. Mind vou, |
am talking now about poetry, T believe that
poetry has a purpose—to fight for moral
values, to fight for purity, for personulity,
against indoctrination. And since 1 said there
wias a fght, there must be opponents in the
fight. Naturplly, there are orthodox people
who would want me to restrain my=elf.

“There are simple ways of trying to restrain
me. If an orthodox man is an editor of & mag-
azine, do vou really expect him to publish my
poems? Not on vour life. Or take my recent
Tchatkovsky Concert Hall reading There
wis another manager before who would not
dream of permitting my reading there ™

The hand of orthodex man touches other
arts in Moscow, | found. One day 1 went with
friends to the atelier of an artist who was
preparing for an exhibition of his works in
Pari=. His paintings depicted ses gulis, Arctic
landscapes, fishing boats, a heroic logger

He offered & bottle of beer, then ran out to
the market. He {Continued on page 34)
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JEWEL-EXCRUSTED Easter
eee, given by Tsair Nichalas 11
o hi= beloved wite, Alexandra,
carries On its exterior the appeal-
ing portrait of the heir apporent,
Alexis (right), a5 well as fikeneses of
their four dauvghters. The jfade ege,
created n 1908 o S0 Petershurg un-
der the direction of jeweler Carl Fab
erpl, is set with rubies and diamonde.
I opens 10 reveal a colared gold mod-
¢l of the Alexpnder Paloce. fovorte
home of the mpenal family
Such wonkrous fancies, trappings
of ane of the worlds most [uxurious
life-styles, All gallery after gallery of
the Krembin Astory, how a riseum
Planning the overthrow o the tsarst
regime,  revolutionaries  considered
that the nches nghtfully belonged to
the public. Upod thelr victory, the
fabulous treasures became, by loaw,
“mroperty of the people,” and are
now displaved with great prde
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ITH HANDS of an
artist and tools of a
SCEETRLEEL il exXpert
left) restores o fresco
it the Kremlin's Assumip-
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UT OF THE EARTH in
[B08 came this helmel, one
i the Armornv's oldest
pleces. bearine the imase
of St Michael Scholars bélieve
it belonged to a LMh-centun
Mus=sian princeling, Yanosiay,
whit in & Geht against his broth
er fled the feld, casting aside
helmet and armor. Yaroslav's
w00, Alexander Nevsky, made a
more memornble beguest to his-
tory by miflicting a crushing de-

. T reET " X -
fenl oninvadine =yvedes in 12441

MEBLEM OF MOWER, the orb of
T=ar Alexie. 1620-1670, 15 1 blngze
of fewels (left)y the three middh
bands alone contam 36 diamonis

arwed 136 rubtes. But the regala of
porwier went bevond those [or state o
casions A runabout lor Catherine the
Grest—an FEnglish-neide carriage
mven ber o 1795-—faunted an oxle
mounted with the carved and @ided
figure of dragon-slaving St Georm
right). Even as she rode, bowever,
the fever of revolution was sweep
ing kurops
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the bejeweled cover of & hook of the
Lospels (above) It was presented
to the Annunciation Cathedral by
Ivan the Termble, who earnestly
prayed for the victims he butchered

and they were moam




(Continued from page 24) returned with cu-
cumbers, tomatoes, and two botties of vodka
He sliced the cucumbers lengthwise, quar-
tered the tomatoes, and sprinkled them with
salt. We washed them down with vodka

In time the talk turned to the role of wom-
en in mspining artists. The painter walked
across the room and pulled a large canvas
from behind a stack of others.

The larger part of the painting depicted a
voluptuous, reclining nude. “My wife,” he
said. Around her, like a-parland, was the vil-
lage of his bovheod, with its houses. its lake,
its animals, his father leaning against a tree.

“1t is not pornographic,” the artist insisted
“Waman is the svmbiol of nature; of life it-
<lf.” After n time he slipped the painting
back behind the others

F THE STANDARD of living has im-
proved for Muscovites, there is still con-
cern over the guahty of life. One of the
official tools for confronting this problem

is the newspaper Soviet Crlture, with a circu-
lation of 440,000, (Some 3,560 magazines and
J0-odd newspapers are published in Moscow. )

Editor-in-chief Alexev Romanov spread
a recent issue on his desk and explamed: “A
series of readers’ letters about poor service in
restaurants and shops led us to prepare thas
editonal, “The Service of the Good Mood " It
citez examples of poor service that may spoil
the good mood of the people.”

The service in Moscow is sometimes good,
sometimes fair, and—as the editorial sugzest-
ef—aften poor. But Muscovites pack the res-
taurants at night, especially those like the
Uzhekistan, which fentures cuisine from that
republic. The food is good, the music loud,
the dancing spinted.

One hears few complaints about service in
any of Moscow's 30 private-sector markets
{one more is- under construction), Here the
riacish woman scrubs each globular vegetable
with a toothbrush, snips the stem with scis-
sors, and keeps the whole red pile glistening
with draps of water.

“Look at this lettuce,” another cries, “what
a pood-looking salad it will make!"™ “Buy my
cucumbers,"” still another exhorts.

The mirket smells of vegetables and fow-
ers, and i one corner, the special aroma of
the southern USSHK.: dried apricots and
melon =eeds, walnuts, white and spotted
beans, and peppers. A line quickly forms
when o man opens 1 metal suitcase to reveal
the bigzest, reddest cherries of the =eason

“Im winter we have 3530 people selling here,
and n summer almost 1,000." the market di-
rector tells me. Y Everveitizen who has his own
small plot of land has the right to sell. Most
plots are in the countryside, of course”

Vendors must have their produce tested for
health reasons, nnd they must pay a small
daily fee for a stall This market includes
a hostel for vendors.

Moscow's regular food stores offered lower
prices, crowiing, and long lines. The Rervorka
(Birch Tree) stores accepted hard foreign cur-
rency only, but stocked ttems not found in
the other stores. And then there wis the super-
market | stumbled onto one day; shopping
carts, gleaming counters stacked with goods
I was stopped at the door. nesther rubles nor
hard currency accepred, only coupons.

A Russion spid that the store was only for
foreigners residing here. Foreign diplomats
told me there were other stores for Russians
who earned hard currency abroad, and for
those in high positions,

I had begrun to learn that life in Moscow is
lived on severn] levels. A wompn saicd: “We
live two lives. A pubilic one at work, a private
one ol home with our families and dearest
friend="” The second is closely puarded.

And I hod bepun to learn that things were
not alwavs as thev seemed. At the elegant
Teentralny Restaurant on Gorky Street [ was
introduced to an “engineer technologist™ who
had developed a new technology for making
bliny (pancakes). When they arrived with
eour cream and red caviar (“less calories
than the black™, I tasted not technology but
haute cuisine.

Aura of a bazaar fills the arcades of GUM, largest state department store in the LISS K
The emporium houses alcoves olfering evenvihing fram appliances to zippers—when
available. Every day an avernge of 350,000 shoppers flood the store, oftentimes Sovie
tourists secking goods scarce al home or eveing unaffordable luxures. “Moscow s
downhill from all the Russins ™ a saving poes—thus the best flows mto it

Nartonal Geograpiic, January 1978






Cold war on a housing shortaze: Worker
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What had they answered? “One problem 110,000 units and etght million members
Im A capitalist soctety 15 unemplovment, an- AL its Moscow headguarters | talked with

other the stratification of income—the classes.  Deputy Director Nikolay Gritsenko. He told

h
become more and more differentiated.’ me the council was concentrating on mech-
\nd in a socinlist state? inization 10 transport, leading, and control

“T'he problem of our country now 158 thi svateme: “It would free two million workers
Ir":'l'-“ 1 |-'-|'|i'|' TN 'I'-i:_" It 1S evhident or other thsks. N .I|'-|_‘- [OF eCONnOmic rea
that we are behind the United States m this 0ns. butl also for sociolomical ones: to make

And also 1n the gquabty of goods produced.” Work 4 pleasure, not st labor

Productivity. Chuality. Longtime problems \ few dayvs later I visited a piano factors

Cne aorganization

: o improving the  on the city's outskirts. The popular Nocturne
sitizntion is the All-Unton Council of Scientifis mibdels were ghiding along a wooden assembly

and Engineering Societies, which embraces lne. Cuatside in the snow a'West German van

. W e i
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with special cushioned chassis and heated in
IErIor, WS walling D (ke n '-|'|i||IT.'.'I"| Wieslt

“We're doing well in exports,” the director
sard. *The Duatch like the dark fnish, the
Spanish like the low price, and the ltalians
are just mce o do business with.”

Inside, over vindka and smoked sturgeon,
he talkd on: “It 5 difficult to 2t workers

We advertise in newspapers, on the radio,

and on billboards, but so do the other hirms
We need 15 to 20 skilled mechanics; we've
st bought a lot of West German equipmoent.”’

['he director shook b head; “There's no

resl lor the director, swhi! with the '.r.||!l.

unions on one hand, the PEATINETS Gn LN OUIEeT

Ly ] = I 4 E g | . e I i
['he vodkia bottle was passed around aesn

LEFT MOSCOW that winter with certam

memortes: Of how oweles -]lr,llltli [rom

roofs fell with the sound of random can-
noanading; of how 1t was clear on the coldest
davs, and snowed when 1t warmed; and of
|Ill'.". 14 i‘-.- I'I..:II- 11l -l ¢ OILLET '|'-l'-I-.|-!='I. Wyl 'I|||
hold up one hand to shield their noses
| would remember, too, the Moscow Halts |
A student’s room in the ald city,

crowidler] with a bheol, bonks, mementos, a teh

getlle; Lhe spacious apartment ol an artist,
with pantings, music, Venelian-glass lamps
an excellent borscht ey ared by a maid

| would remember the crowd outsile a
wokstore late one night, wamting for morn
LIRET, '.1.'|'IL'|| CiHe SUOre wou kil Lkl |li-'||""- LOIT T
erditions of sought-alter works

And Twould rememiber A

lerina (pase 45 and cover), rehearsing dm

la, the yvoung bal

AEL |!_-|_'. Lo represen the Bolshol in inter

national competition ||L'I |;|_||||'- words cut
throurh the plano acrcompaniment bme and
n: “Allp, vou canmot do it this way! You
MMASE DOl GO 1E (NS W

And the woman on the Ost-West Express
irarn |"|_i'|- rl'_-., Wil Of 4 =OViel TUDCLMIOT :r:-
in a Western capital 1 hey moved in sophisti-
cated circles, drove a Mercedes-Henz, Now,
ELs SN A mchied Moscow for a visit, she
preéssedd her nose to the train window: *Look!
A milkman with <led and horses!... Look!
A\ hirch forest! ... Is it not beautibul?™

It was the end of April when [ returned to
Mozcow. In the Lenin Hills the arches were
greening; famihes [oled 1n the sun wihike ¢hil-
dren plaved. Excursion boats plied the niver

Red banners sprouted everyvwhere in the

-
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“woorishing o fuding past, eardeners tend
|

small plots as their villnge and 5 aban

cloned chureh give ground to HEh-TIs



pECoW & outskirts. Villagers, eager for modern

p sUCh complexes, =0 are lamilies from the overcrowded s

v Where some st make do with one-room apartments




city, and workers were stringing colored lights
across the bridges. May Day was at hand. 1
arranged 1o observe this manifestation by
walking with the Novoest Press Agency dele-
gaticn and journalist Sasha Grigoriev,

The citv i5 in its Sunday best; there are
maore neckties than T've seen before, and the
hotel staff wears fresh uniforms. Beer and
sandwich kiosks are everywhere.

Columns form in various parts of the city,
ours near Komsomaol (Young Communist)
Square. Ahead of the Novosti float is
Provda's, and not far behind, the Bolshoi's.
The floats depict smiling workers, Leonid
Brezhnev, sputniks circling the globe. One
proclaims: “Radse the Banner of Proletanan
Internationalism Even Higher!”

N GOEEKY STREET our column con-
verges with others. The delegation of
Moscow Watch Factory No. 2 draws
alongside. We march on, past the Mu-

seum of the Revolution and Pushkin Square.

Few people watch from the street. Shop-
girls step out in their white smocks and caps,
some families peer from windows. Much of
Moscow is in the parade—300,000 people—
and many presumably watch it on TV.

I notice knots of soldiers, volunteer police
with red armbands, military trucks blocking
off side streets. Now we see the kremlin tow-
ers and Red Square ahead (pages 22-23). Ten-
sion begins to build. Other great columns of
marchers are coming from left and right on
Miurx Prospekt

Along the way officials call out over public-
addres< systems;: “Long live the working class
of the country, the living force in the body of
Communism!" Cheers from marchers.

“Long live the collective farmers, butlders
of the country!” Cheers again.

“Long live the Soviet women!"—cheers—
“active participants of Soviet lifel” Cheers.

As we begin the climb into Red Square,
soldiers and volunteer policemen stand houl-
der to shoulder in long lines, looking into
faces, watching arms and hands. 1 feel that 1
mm being scrutinized by hundreds of eves

The square is a sea of marching columns, red
balloons, banners, floats, and paper fow-
ers. Atop Lenin's tomb 1 can see the Soviet
Union's chief dignitares, generals inuntforms,
politicians in gray suits and fedoras.

Past St Basil's, it is over. The columns diz-
integrate, the marchers head for parties.

DID NOT KNOW IT, but that May Day
marked one of the last official appearances
of President of the Presdium Nikolay
Podgorny, one of those distant gray-clad

figures atop Lenin's tomb. The next time 1
would see the Soviel Union's leadership, he
would be absent and his job given to another.

That was in June, when the Supreme So-
viet—the national legislature—assembled in
the Grand Kremlin Palace. The diplomatic
corps and the international press were well
represented. Pravda had announced that Mr.
Podgorny was no longer a member of the Pre-
sidium, and there was speculation that Mr.
Brezhnev, bead of the Communist Party of the
Us.5. R, might now become president as well

Sunlight filtered through curtains into the
large assembly room; a statue of Lenin looked
tdown over the proceedings.

The chairman of the meeting soon an-
nounced that Mr. Brezhnev had been nomi-
nated to the presidency.

“Now we must vote. All in favor raise their
hands." Every hand went up.

“Now all opposed.” No hands went up.

“All abstaining.” No hands.

“Now may | introduce the General Secre-
tary of the Communist Party of the USSR,
and now the President of the Supreme Soviet.™

Mr. Brezhnev, in a gray suil, thanked the
deputies for the “great confidence voted in
me,” pointed out that it would not be easy to
handle the burden of both jobs, but that “the
will of the party and of the Soviet people has
alwayvs been my first law." Applause.

To keep abreast of such affairs, many Mus-
covites turn to Pravda. The party newspaper
has a circulation of 11 million. I attended the
paper's daily editorial pluinning conference
(pages 18-19L (Continued om page 44

Student relishes a winter workout in a heated open-air pool, while an attendant paces
like a muffed bear in the zero-degree cold Bathers avold the truuma of entry and exit
by diving through a submerged opening that leads to warm dressing arens. Hardier
swimmers, dubbed “walruses.” often drift amid jce floes in the Moscow River.
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HBooks appear in hands of Muscovites at

the dreop of an e moment. The reading
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The delights of puppetry engross o ok in

his straller (bop), while o suburbanite takes
o the bBelds near his apartment (o =oak up
sun and knowledee (abover Magazines and
paperbacks oocupy ciders on the city’s 102
world's

Phirine rish hour, trams leave sta-

mile subwav svetem. one of the
finest

tions every 90 seconds

Vational Geographic, Junwary 1978







A junior editor rose to report that thaot
morning’s last edition had been 20 minutes
late; corrective steps had been taken. The dis-
cussion turned to Sundayv's edition. The editor
said: “The lead story will cover the elections
to the local soviets. Page one will have a big
photograph of the harvest in Turkmenistan
and coverage of important national and inter-
national news On page two, an article about
the Day of the Doctars and a report on party
organization in Byelorussin. We will also
cover the work competition between the coal
miners and coal processors.” So it went, until
Provda's six pages were accounted for,

The chmrman asked, “Does evervbody
agree?” All agreed. The meeting was over

FTERWARD T talked with Deputy

Editor-in-Chief Ivan Vorezhevkin, “a

hewvyweight physically and politically,”

ohe colleague said. I asked if Provda
hard reported the fire at Moscow's Rossiyva
Hotel, which killed scores of persons

“No. Really we pay very ittle attention to
this kind of sensational information. We must
husband the space in our newspaper. You see,
we really need space for writing about our
economic life, about the spiritual life.

“Our most popular material is the front-
page editorial,” he ndded, “a sort of beam in
the sunshine of information; it drects atten-
tion to the most important information.”

The “beam™ for Sunday was the election of
members of the local soviets, or councils: And
so on sunday 1 armanged to visit Precinct
No. 4 in the Sverdlov region, in the old part of
the citv. Again there were banners and music,
and many volers wore their best clothes.

The balloting was in a toom in the Ministry
of Health. There were flowers, & bust of
Lenin, decorous and helpful officials. Viadi-
mir Kondratiev, an emplovee of the ministrv,
said the precinct has 1400 registered voters.
“We expect 100 percent turnout. 1t is now only
midmoerning, and 50 percent have voted.”

A voter entered, was welcomed, and made
his way to a long table where registrars sat

(puges 18-19), The voter showed his identity
card and was given two ballots. Each ballot
bore one name: for city council, Mr. Anatoly
V. Treushmkov, sponsored by the Ministry of
the River Fleet: for local counctl, Mrs. Yelena
L. Ivanova, sponsared by the workers in the
canteen trust of the Sverdlov region.

The voter took his ballots, which were
numbered, studied them for a vmoment, and
then walked to the center of the room, where
he carefully dropped them into the box. No
marking Was necessary,

At one end of the room stood two cubicles
of polished wood. Voters who chose to vote
“no,” or to mark in another name, could
repair there. During my stay none did

How was it that only one name appeared
on each ballot? Under the Soviet constitution
every collective or trust has the right to pro-
pose a candidate, but in practice, Western
observers say, the determination is made by
the Communist Party, whose members pre-
dominate in the local organizations. The
nomination of the party's choice—and no
other—is thereby assured,

The results of the day's voting, Mr. kon-
dratiev =aid, would not be known until about
|1 pm, an hour alter the polls closed, when
all the ballots had been counted.

T WAS SEPTEMBER when [ left Maos-

cow. The leaves were turning, and the sky

seemidd heavy with the promise of winter

snows, At Sheremetvevo Airport the bus
pulled up to the plane, and, s always, pas-
sengers stepped out one by one to be counted
and scrutinized as they boarded

Life had moved along since 1 had first ar-
rived in the city: Alla the ballerma had won
her gnld medal, Andred the poet was packing
for a brief fellowship in the United States;
same new apartment buildings had been
completed, others begun.

The plane circled away from the city. Be-
low, forests, fields, and villages strétched to
the horizon, Then we were above the clouds,
and the Sovier Union passed from view, []

Tense beauty waits in the wings: Alla Mikhalchenko prepares for the Third Inter-
nationud Baller Competition held last vear in the famed Bolshoi Theater, A member of
the Balshoi's own corps de ballet, the 20-year-old ballerina captured a gold medal, one
of three won by the Sovicts, masters of the art. Perhaps she will join the ranks of Galing
Ulanova and Mava Plisctkayva—touchstones of pride for Moscow and all the nation.
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- Zulu King

Weds

owazl
Pnincess

TEXT AND PHOTOGRAPHS BY
VOLKMAR WENTZEL

I:”- ""T"';[r["";[: !'I.'.!'..l'.l:_'.- A CresOersio O
oy, Into the roval cattle enclosure of the
Fi l|'|.- lnces a column of Swazl women
Leading the way, regal in her headdress

0Oof Wi 'III"-". rI II TeaALnNers .':III| ol Ol 0X-

tatle, Princess Mantdombi (lefl) breaks mnto
1 radiant smile, Ked wing feathers of the
touraco around her [orehesd amd a shining
sword in the hand mark her a2 a daughter
of king Sobhuza I of Swaziland, Twice
the princess and her maidens circle the
kraal, located near MNongoma, m Kwadulu,
south Afnca (map. following page). After
i "|' ELETTY, &5 YOIes Tise ||"I|' DFINCESs |i||'.|':
a spe irlike assepal mto the earth, thereby
nlacing herself | IIlli ‘T 1he Jlll':".t'l'il'lll if her
hushand-to-be, Goodwill Zwelithing, King
of the Zulus

SNOL since the carhy 19th century had the
swazl and Zulu roval houses been united in
marringe. The June 1977 wedding revive
.'I'.:'.'—..l|l! [ I‘.II:,:l'-' Fiol % CL SUl r|_'||-||_'r|_'-| L '||L' !'I_I,'_-'I'
of timee, anc it created family bonds betweer
the troditonally powerful Zulus within
south Adfrica and their politically indepen-
dent Swiazl neighbors to the north
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IR comes as g
happiness for the Swazi bride as
she hids farewell to her family
al Lobamba., home of the queen

mother and spirtoal capital ol
swariland. Hared (o the wiilst as a
sirn of humility, the princess, with
her roval sisters (right), dances for
the king: In front of her, a sleeping

mal, a wooden headrest, and a cala
bash holding beer symbolize the
wusehold she is moving to Kwa-
Zuht An ox’s gallbladder is pinned
to her hair o apnify luck, und she
grisps two asseenis and a knife, in
dications that she = prepared to
enter mto gnother's clan. As the set
tng sun colors the Mdamba Range,
the bride's father, King Sobbuza
below), silently watches the slow
moving dance, wihiih s accompanie

B i
by a haunting dirgs

,danuary 19758










FTATUESQUE IN BEAUTY and anointed with ox gall. Ona nearby hil
omposure, Prnncess Mantifombt side, voung Swazi women put on then
.Jl'f'l'l"- e 1 CRCES hie werding ooy Dest l]l"'l[ Viore than a thom

morning in Kwadlulu being dressed by eandd Swarls  ourneved  from Ehen
der Swazi womern. AL sunrise she had country to the Zulu ceremonial ground:
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EVELRY LIGHTS the faces of
Zulu dancers (lacing page) at
'|--' clebratton that foliow - !i||_

wiecldineg vows. Lived ostrich pdumies

WwWave 1O 'I [Tl - Ak, W II|| :'I'..'-

artner wears a Harime wige Arrayed

in ceremontal fighting enrch, two
Lulu elders (left) leave the dancneg
wy others. Monkev-fur cap identifies
ane of the “mothers” of the bride, a
close relabive, Family asides pe

between the wife and mother (top
Fi'-_".h!' nf (zatsha Buthelezi, chief
minister of the Zulus. That none of
this collape aof faces and costumies
may cscape his eve, Prince Gabhena,

PRV I LT |'illll 1 -|'|'-- Fecarils thie
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Spring refurns with its bounty—nets heavy with shad - for earlyg-morning fishermen

The Hudson:
“That Rivers Alive

By ALICE J. HALL waona svooasem
|:1'E'I'-'I|l.1_1_’.l".:]'"|"|'- I"‘-. TED SPIEGEL .
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by the Tappan Lee Bridee, The news s good:; The Hudson s getting cleaner.

' WAS ONE of th sultiy dog l|-|:'-' (i) SWEtp by a 35-foot-wide net might bring 1j

\ugust, not pecuhar o New York State. | [t's like dipping a tablespoon into roiling

wids standing in a housebaat on the Hud vegetable soup—a random sample

:on River 33 miles north of Wall Street, With a groan the winch raised the buleing
watchine a traw] come tn. Morminge fog velled el overtbead, and a <tream of hish cascanded
the river in gray anonymity. But along shore into witing washtubs. This was no vegetable
| could make out bhshermen bating thetr  soup, but a sargantuan bouillabaisse

hooks and optimastic sunbathers 1o kinis A dozen hands reached into the wreeling

arranging towels on seawalls. miass, sorting oul species

Cn board the Needliant, a Boating research "1 here’s a striper and a spot.”
station of the Boyee | hompson [nstitute in “Watch out for thi
Yonkers, estuanne expert Villiam Dovel and ‘U
his assistants looked expectantly at the thul ‘.. .crab pincers.”
line off the stern. Dovel had warned

wvas no precdicting what such a five-minute species, from bay anchovies to shad, plus

us there We identified juveniles of a dozen marin




white perch, carp, and bluegills from upriver.
I could see why Dovel calls the Hudson estu-
ary one of the richest fish nurseries on the
East Coast (painting, pages 66-7). A fifth of
the striped bass caught in the North Atlantic,
he estimates, grew up in the Hudson River,
The fishermen sum it up best when they
say simply, “That river's alive.” The good
news surprises those who remember the
Hudson of the 1960's, when it epitomized
the nation’s problems with waler pollution.
Fach summer, dissolved oxyvgen in the wa-
ter around New York City sank toward zero.
Ujpriver, sailbomt hulls picked up oil-slick sou-
venirs left by tankers and barges: At the con-
fluence of the Mohawk. a noxious blend of
raw sewage and paper-mill wastes, dubbed
the “Albany Pool,” spread its stench every
summer. Fish Kills surfaced near power plants.
A Presidential council called the river “an
apen sewer,” and in an understandalile burst
of hyperbole, spoke of scavenging eels that
attacked engineers taking water samples
Such horror stories helped spur an envi-
ronmentil movement and federal legisiation
to “restore and maintain™ all of America’s
waterwayvs. Millions of dollars have since gone
inty: Hudson cleanup alone, generating on-
going. controversy about how clean u nver
should be. Clearly, the time has come for a prog-
re<e report on this historic, scemc waterway.

River's Lower Half Driven by Tides

The Hudson is not a simple river. Large as
it looms in the American mind, it s & midget
in size, 306 miles long and 71st down the list
of our rivers by length. Born in the pristine
isolption of the Adirondacks, it exits into the
Atlantic past New York City, one of the most
densely populated metropolises in the world.
(e “Close-Up: U.S.A" —The Northeast,
a supplement to this issue.)

In the Hudson's oft turbulent upper half, a
dozen dams impound 70 miles into gentle
“lakes.” In its lower half, the Hudson isn't a
river at all but & tidal estuary, an arm of the
seq. Powered by the lunar pulse, high tide
arrives at Trov, 150 miles from the Atlantic,
twice each day to Inp the base of the federal

dam. At the adjacent lock, unwary boatmen
occasionally tie up at sundown, only to be
wrenched awake by stretching lings as the
wiater drops nearly five fect on the ehb.

The Hudson's 13,370-square-mile water-
shed reaches into five states. Minor tribmatar-
ies rize in Connecticut, Massachusetts, and
Vermonb New Jersey claims 20 milesof shore.
But basically the Hudson is New York's river

Explorers, Artists, smdd Railroad Barons

It took three and a hali centuries of prog-
ress in the Empire State to despaoil the water-
way, a gradual transition set in motion by an
explorer and witnessed by some of America’s
favorite artists and authors

In the bright September of 1609, when
Henry Hudson sailed his Half Moon 1o the
present-day site of Albany, he was secking a
possible passage to the Orient. The English
captain was only the first of a long line of ex-
plorers, sloop sailors, steamboat pilots, barge-
men, dredeers, and Coast Guurd officers who
viewed the river solely as a highway.

The slow "civilizing” of the niver was re-
corded by & succession of landscape artists,
the Hudson River School of the mid-1800%.
Thomas Cole, Asher B. Durand, Frederic E
Church, and Albert Bierstaudt curted palettes
into the open air to capture the play of light
an water, the idvilic farms and vinevards, the
shad fishermen, the forested slopes; and
storms brooding over the Catskills, They
painted & quarry here, 1 foundry there, a
brick factory, an icehouse—miniature intru-
sions overwhelmed by the setting

In the 1840's railrond magnates discovered
the river and began a transformation felt to-
dayv. Along both shores they built their tracks
nedr the waterline, eventually corseting al-
muast the entire estuary below Troy.

Washington Irving, then America’s. most
popular writer, watched the rails srrive at
Sunnyside, his Tarrvtown estate (page 749). He
had always sought inspiration along the river,
savoring its “wildness and savage majesty.”
Protesting asuinst the “iron monster,” he
halked at selling his waterfront. But eminent
domain prevailed, and the rails came through.

Boller coaster gone wild, the upper Hudson rollicks clear and clean through Adiron-
dack Purk—sziving two white-water enthusiasts o ride. In contrast, the past century
turned the lower Hudéon into an industrial droin amd oil-fouled ship channel Legislation
and local activists have brought a dramatic furnaround in litth: more than a decade.






Hudson estuary

DAL TO TROY, saline to Newburrh, the
lower Hudson boasts s rich and vared an
aquatic environment as Chesapenke Bay,
thanks to nature’s timing. Some 20 marine
species and 40 [rechwater fish utilize it e o

Hudson watershad: Streams and cresics lacing a 13, 370-square-

rmihe rreer basinldark greenlbring tons of nutrimnts into the
estuary, supporting & remark ahis ehain of iife-

mp——r ¥

a5 a |1._.|;ﬁ:'

I sensed Irving's indignabon during a visit
to Sunnvside, a retreat as appealing as the
character of Rip Van Winkle. Its shadowy
plades seem hounted still by the ghosts of
Ichabod Crane and the Headless Horseman

Un a grassy knoll Inving's "cocked hat™ of a
house, & comfortable stucco with eccentric
eables and turrets, surveys his domain, Over
the portico o gnarled wisterin planted by the
author still twines. To the west spreads the
Tappan Zee, the river's broad reach he loved.
Not a hundred vards below the bouse gleam
the rails he hated
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muirsery. Yet as cilies demand more space,
more water, and more ploces to dump refuse,
the lower Hudson is most affected

SPRING: Uprtear runoff iblue arrow! pushes the salt
water down toward Yopkers Marine species snfer,
blueback herring (11, followed by shad 21, sturgeon (31,
bass j4); race upriver to spawn and

oung menhaden 15!, blue crabs (67 hatched in
|.|.Il.n.|.1'.u and baby esls (7} from the Sargasso Sea
wwim i to foed.

ard stri

— ——
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This day, amid the rattle-clatter-chug of
work cars amnd cranes, a gang of men ham
mered rails, upgrading track for the arrival of
high-speed trains to carry the commuters who
move ever farther from Manhattan,

Industries Transtorm the Riverside

The scene could have been 1850, when the
rails cut off Irving and all following geneta-
tions from riverside strolls: The embankment
arrowed across a cove south of s house,
rendering a boat landing useless and even-
tually turning open water into marsh. With

Nartordal Geographic, Jumeary 1978



FALL: Now at the juvenile stage, xpring's hatch of shad (1),

SUMMER: Conditiona in the T, Zse make it an ideal and bass (3], as woll as throe-to-five- pear-old sturgeonia),
ﬁﬁnur::?hlnmgﬂﬂg of salt and fresh water works head to sea, but not the frashwater white parch iql,
to trap and suspend nutrimmts. Sunlight. warming thia

shallow bowl, promotes tha growth of algas that are
consumed by microscopic animals, These, in turn, provide
food for larval and juvenile fish. which fall prey to adult
bluefish (1), striped bass (21, and white parch (31, Bay

WINTER: Salt water (grees arrow! reaches

farthest porth and freshwater s - Mgy

- WIING & DAY MELTZES young marine fish, In the dead of winter, ice
B R R b can reach down to Tarryown. A Coast Guard

NATIONLL Sdsimarmic 4RI Eision cutter keeps the ship fane opan to Abany.

the railroad came noise, cinders, sparks, and As use turned to abuse, complaints grew

witer pollution. The rul vards at Harmon  louder, Irate citizens banded into pressure
spewed waste oil into the river until halted groups. In 1966 the Hudson River Fisher-
by court order in 1969, men's  Association  resurrected the long-

Manufacturers found the rail-river combi-  ignored Federal Refuse Act of 1899 apainst
nation irresistible. By 1960 some 1,000 indus- dumping in navigable waterways, and the
trial sites, including four power plants, were  government started suing individual plants
overusing the rivers capacity to dilute and Folksinger Pete Seéper, longtime resident
assimilate wastes. Rarely did voices call fora  of Beacan, worked the broader arena of public
halt; instead they warned “Swimmer, be- opinion. To draw people back to the river, he
ware." Ton many New Yorkers had relegated  and other environmentalists built the Clear-
their river, in every sense, to the wrong side  water, a 106-foot replica of an 1800's Hudson
of the tracks, River cargo sloop. Now its great gull wing of

Fhe Hudson: “Thar River's Alive'! 67



Civing voice to a silent niver. |

nhove
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for n park

za1l brines volunteer crews 1o Averside towns

Lo SOTRAN the message

seeger often comes along, energzing even

i
g
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FMilherineg wilth his ©Th

(above), Then, slineing hi= banjo on his back
hie |_F||:.._-|_.r:|;-|, ¢ Lhie rarniesl VOUng people T
c¢rowd around him with the plea, v hat can
[ dof”

Patientlv, he repeats the htany of citizen
participation: "Get in towch with a local sloog
club, or form one. Look lor local water pal
luters. Write letters to representalives; sign
petitions. Help yvour town open a waterfrond
mark. Pick up the trash voursell.”
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seeger does just that, early and late, at the king 1n the dramatic sorge of the Hudsor

Beacon park his club created on the siteof an Highlands. There a pumpesd- e plarn
abandoned dump, 1 should be retiring now,” would ragse river water { mountain
onfided to me “But PF'm more enthusiasti FESETYY AL hours of peak power demand i

than ever about Clegrteaters achievements, New York Cite, water plummeting back into

Bl
.!||| . Wwant 1O COnNnLtiDutc R !:'||_ 'E",l" LA ||| e rierale |-||,'|||:|

Nearby Cornwall=-m-Hudson was pliéased

,
Y LN DEOSEECL Od £ plovment and a broader
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|.|.'.I"" O CONSErYALIONISES WOn AN ASU0ON1SEH- LAY DASE E'-:, sHIENTS 40 olhéer v
iIng early victory when n handfol of nver raped. Frances Keese recalled the consterna
peaple blocked plans of one of the nation’s tion of her neighbors as we relaxed on thi
largest power companies. In 1962 Consolidat- Il"'lEI aof her home besii ".'l.;|'l nger Creek
ed Fdison announced its imtention to cut 500 ‘We are no IEHITISL [HOErESS O PORsel
et into a 1,355-1o0t mountain named Stormn plants, We just wanl them sited where the
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will not damage rreplaceable resources.”

Mrs. Reeze joined the Scemic Hudson Pres-
ey aLion organization of
20,000 members that she now heads Scenic
Hudson, arguing the value of beauty as a
pubilic resource, won o landmark decision
against ConEd in 1965, The case helped in-
fluence Congress to pass the MNational Envi-
romental Policy Act of 1969, requiring fed.
eral agencies to evaluate the impact of any
project—such as new power plants on the
Hudson—before granting: funds or hoense

ConEd now proposes to bulld much of its
Storm King facihity underground, but Scenic
Hudson still opposes, and hearings continue.

During those vears of environmental bat-

es, public opinion was buikdhng lor state
and federal action. In New Yorkers
pacsed a billion-dollar bond issue to upgrade
all sewnee treatment to the seconcdary stage.
Congress in 1972 passed the Water Pollution
Control Act Amendments, =etting nation-
witle standards for industrial discharges

Lonierendce, an

"
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Wrestling o 300-pound sturgeon into their scow,

Approached step by step, the goal 15 zero
discharge of pollutants mto navigable
waterways by 1985, Congress charged the
Environmental Protection Agéncy with the
difficult tazk of enforcement, a job since
shared in New York with DEC—its Depart-
mient of Environmental Conservation

River Stages u Comeback

The new lpws have acteved some striking
restdlts alone the Hudson. Eactories gre care-
fully measuring water use and effluents; many
are installing costly waste-treatment factlities;
all must report their progresé regularly to
both EPA and DEC, Nine out of ten com-
panies along the river ay they met the first
federal deadline this past July by installing
“thee best practicable control technolog
currently available”™

International Paper Company—once one
of the worst polluters by its own admission
takes special pride 1n success
“Ten yvears ago we didn’t even know whal

ERELIN 1511 N FEFEE-= RILEEE 4 T, HOFEN FHos N IRIETIUT

Ashermen contributed 10 a Hourishing

industry just a century ago. At Hyde Park a caviar merchant cured the eges on the spot
and auctioned the veal-like meat Overfished, the sturgeon seemed to disappear. Now
Charlie White, who has "caught every kiril of fish there Is on the river," sets exiri-
henvy hets off Verplanck. On Memorial Day at the Viking Boat Yard, be displays o two-
dav catch (nghtr—676 pounds of sturgeon

M) National Geographiv, January 1978






was going into the rver., [P mill manages waler datlv. Now the mill has cot water use
Richard OBrien adnmitted as [ toured his by nearly two-thirds and begun treating
plant at Corinth, 1 watched enormous logsof  waste-laden waler o its own three-milhon
spruce, red ping, and poplar, trucked from  dollar plant. Still, four thousand pounds ol

within a hundred-mile rachius, shoof dows woik] and clav particles, plus traces of chemi-

water-filled sluices and disappear nto de- als, Aow into the river every dav. Mr. O Brier
harkers and erinders. More colossal egquip acdds; I will cost another twenty mithion 1o
nent bleached, squeezed, dried, and froned reach zero discharge | Vo HAas—idl 10 Cian L.
thi hieh -i'|._;i'__'- publcation DT, A Il'l . lane at all

md titanium dhoxide Howed into the vats, Is the river any cleaner? Weekend satlon
providing fller, color, and coating think s0. And the waiting list for shps m the
Residues used to go directly mto the Hud-  mivers sixUyv=oedi marinas grows onger

. i 5 1
son, together with 24 milhon mallons of wnste swimmers agree, discovering as | did the

Floating trazh truck, the Army Corg
Enginegrs’  Dwifimaster (nbove) s F15
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mmenicling and complex. Junked cars heatled




ting on the current al mpredictable  catches. They point to the

refurtiished beaches near Glens Falls, Kings- return of the blue crab mnd

o, Cold Spring, and Croton Point. 1 was sizabyle hauls of shad

[orewirned aboul Lhe MUrky witer and mud [t 15 the month-longe <Pring run ol stlven
Bottonn b i anerle Lan't EXpec] Lhe shad, racing for Iresh waler to snawn. that
ahamas,” he told me. *The current and tides  keeps these men in cash: Like harvesters
sechiments (n suspension.” awalting riperang wheat, they zet their nets
Fish Attest to Cleaner Water i l.:l_ln: south to north. First in line
near the river's mouth, Ronnie Inpold of
TAOET, SAN the Hudson's Fdpewnter, MNew _|:_'I".'-'_". with half a dozen

ISOEITIEn, thelr numbers nired hands takes as much as 10,000 pounds

icedd since the 19305 by the chang- shod & day, Three weeks later, 100 miles

the river's dirtv Jrutation, and T the oty of Hulson, Everet




Nack rows out drift nets to take his share,

While shad pay the hills, Atlantic sturgeon
in the Hudson arouse the greatest interest
and tell most about this complicated nursery,
Sturgeon were living when today's continents
drifted apart. A century ngo thev were netted
by the hundreds off Hyvde Park, where a pro-
fessional caviar man salt-cured the roe, mar-
keting it at ten dollars a barrel. Sturgeon
meat, smoked or salted. became so common
in the state capital that it was called “Albany
heef.” By 1900 too many fishermen meant nol
enough sturgeon to go around, and the in-
dustry died

Tracking o River Monister

There were probably alwavs some sturgeon
i the mver, believes Bill Dovel, who now con-
ducts a pioneenng two-vear field study of the
remarkable fish. One May moming [ joined
him on a sturgeon chase; before | knew 1t a
sturgeon was taling me for a ride

Perched in Bshermun Charlie White's 16-
foot skiff, 1 stared down at a smooth gray
body, Ave hefty feet of energy, lnssoed to
the bow, The head looked like the snout of a
toothless crocodile, the mouth like a retracted
vacuum-cleaner hose,

Charbie had netted the fish off Verplanck
and was supposed to tow it to the Needham,
sanchored in mid-river. Instead, the sturgeon
was towing us with undulating surges, and
Charlie—all 200-plus pounds of him—was
standing in the stern, laughing Finally, he
whipped his antique outbeard into sputtering
motton aml delivered us to the vessel.

It took three men to wrestle the thrashing
creature into @ shog for weighing (765
pounds), measuring (675 inches), amnd sonic
tagring. When the sturgeon was released, 1t
carried & tny sonic transmitter wined o its
booy back plates. I twisted a receiver to locate
the first bleeps. Listening was like nding on
its back as it meandered in the area for hours

Such tracking has helped Dovel write o
scenario (or spawning sturgeon. From May to
July, ripe females follow smaller males up
the river, swimming with the flood tide and

resting on the ebb. Reaching fresh water
from Stony Point to Hyde Park, they spawn.
The female “rubs out”™ one o three million
ceps, & lond weighing as much as fifty
pounds. If even one-tenth of one percent sur-
vive the next five vears, a thousand more
adult sturgeon will range the Atlantic from
Nantucket to Kitty Hawk

While Dovel pursues sturgeon for science,
Charlie W hite and Howard Jordan hunt them
for cash ipage 71} —und hope that someone
will come along to revive the caviar industry.
For now, thev <ell their catch at the Fulton
Fish Market in Manhattan. There at dawn in
a dimly lighted hsh shed, 1 watched Steve
Tatick butcher fish. His profits came from
shad and Aounder measured in tons. But asa
favor, he would buy single sturgeon for resale
to a Florida man who smoked it—to sell {or
512 a pound.

With the help of two other men, Tatick
strung up a 17 l-pound sturgean. In five
mighty whacks, he beheaded it Then with a
neat <lice, he opened the belly to gut it On-
lookers gasped. The two-foot cavity over-
fowed with gray black eges. They weighed
34 pounds—and they went into the trash

Caviar to Mateh the Caspian’s

Uptown, in a plush office building, Arnold
Hansen-Sturm, president of Romanoff Caviar,
talked excitedly about reviving the Hudsan
caviar industry. “The tiver roe I've seen com-
pares favorably with Lranian sevruge, which
retiils for £13 to 515 for a four-ounce jar.”

Hansen-Sturm now  mmports 75,000 to
100,000 pounds of cured caviar from bran an-
nually to pack in his New Jersey plant. About
the same amount was exported from U S
rivers a hundred vears ago,

But a businessman needs more than hope
to launch n milllon-dollar enterprise. He
needs state regulations to prevent overfishing.
He neids the certainty of roein large lots—
say 3,000 pounds at a time, properly salt-
cured from freshly caught fish. The ezgs must
meet exacting standards for quality and puri-
tv. For now, Hansen-Sturm pays for lab tests

Futuristic towers and mmparts ol concrete flank the river at Albany, overwhelming
the natural watercourse. The new bilhon-dollar Empire State Plaza, o 12-buildma state
affice center with saucer-shaped meeting hall, dominates the aty. Downstream, the Port
of Albany handles a million tors of cargo from ocean [reighters annually

Natlomal Geographic, Janary 1978
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that hiave proved Hudson roe to be Irée of
mcrst toxicants. Hi I—.|'1'|I- an &ve on Dovel's
o S el 1 |I. .'.I|l| ||l.' wWalls

Meanwhile, what judgment does New York
state peiss on the health of 118 resouree?

“T'he Hudson 15 definately cleaner, but
The chief of water momitonng at DEC, Ronald
Maviath, spoke with some hesitation. "W hen

willution was al its waorst in the l.":':II_'- 1% bis,
fi vl at near-droughl
stige! Wi had plenty of ramn, and the
Hudson has: a1 much higher flow. Such van

ables make comparison difficult.

1
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he river is cleaner 1in what the state men

sures: dissolved oxyeen, bacteria, hiochemical
agxveen demand, and suspended solids. Until
recently, no funds or staff existed to check
rogtmely on toxic chemicals angd hegyvymetals

ficlustey 15 stil]l fnot rr.--__|-|r|--| to maonitor the

“ature's water purifier,
marshes,
PCHs. The

TR =T =L |: 1%

i IT0]

specific chemicals it may discharge directly
into the river or through a city's spwers
“Tt's what we don't test for that friehtens
me, Mayvlath shook his head. His mightmares
m 1975, when

crsis arose gver something called PCB

became notorious realmy i

Poisons of the Electrical Age

In 1929 chemists compounded PCI
iamily of biphenvis

fire-resistant Buids to imsulate transformers

polychlorinated
capacitors, thase electrical storage con-
tainers found on power poles and even In
fluorescent Their usefulpess sprend
—from plastics to printing inks. In all indus
from «

carded products into waterways, where thes

ST
Hehis

trinl nations. PCH

-

nave leac |'H'L' £ .
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to human milk

o break down

evervwhere from Arctis

irsh converis wistes inlo elements of the loved ehsln

contaminants entered the nver from domp

uch ns this one near Plermont (héelow), cannol assimilate persistent industrial
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An unprecedented PCB concentration—as
much as 230 tons—lies in Hudson River sedi
ments 1946 to 1976 Genernl Blectric,
a principal user of PUR's, discharoed] them at
the rate of 30 pounds a day with waste water
Irom c¢apacitor plants at Hudson Falls and
Fort Edward. In 1973, GE s schedule for low-
ering its daily discharee to a few ounces was
approved by DEC, and later by EPA

Concerm over PUH's
1968 i Japan a machme leiak of the com-

) e 2 .
[PROIIHE INLD FTEE G .I:IJ'-J'-Il a tragid poIsOnIng

E' TLHT

was legitimate. In

The 1500 victims of vushe, or ofl disease, suf
fered skin lesions, swollen imbs, and eve and
Hvier probilems, Japan banned PCB's in 1972,
and («F developed a substitute Auid far ca-
pacttors sold there

In August 1975, then commissioner of DEC
Ogden Reid learned of startling PCB readines

in Hudson fish
lon in the flesh of a rock hiss
times the federally established “safe” level of
won for foeod hsh. Astonished
and angry, he apponted a state hearing medi-
ator to ix GE's responsibility, He later banned
commercial fGshing on the river, though ex-
empting shad, blue crab, and mature Atlantic
sturgeon because of low Unces m those ma
ring species, Consumers were adviser] to eat
no more than one river fish a week

As months passed, T listened to Hudson
wrmen grow incregsingly hitter, After the
spring shad run, they stood idle while great
schools of striped bas: opped upniver to
spawn. Mony of the fish had paszed Long 15
lard.
min were reaping tons of them

“Thevre the same fish,” Howard JI!!'I

19 I"I]EI'I as -I|:|I | JI.],’[H j|l_‘.- ill !'

Mhat was 70

vie parts per mil

-
I-
| b, §

where no ban existed and where fisher-

all

waste Trom plunts 3t Hodsan Falls and Fort Edward SNosw New York studies how to rid

the Hudson of PCHs, which show up

collect riverbed

a-core sampler through lce holes

i fver fish last winter

ETHITIc LS

technicians lowered
[iie monitoring (rieht
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sajel. Y15 there a gate gt the Battery?"” Others
charged politics in Albany, saving, “We're
just crumbzs”

While the state attempled to keep PCB's
off the dinner tables, some GE emplovees
realized thev had handled and inhaled the
chemicals for vears. T heir union askhec
cancer researcher Dr. Irving J. Selikofi of
rvew York Citv's Mount Sinal Medical Center
to begin a long-range studv. So far, he has
found skin problems; other atllments that may
be PLH-related are under investigation. He
explains: “"PUB's in trace amounts may not
be immediately But like inhaling cig-
arette smoke and asbestos, ingesting PCR's

over long penods mught present a nsk.”

notedd

LOX M

A\ River Clean Enough to Drink?

In 1976 the state mediator determined that
L had violated water guality standards. The
hrm to a substitute that, it
claims, will “virtually eliminate environmen-
tal rsk,” and has built a 53500000 waste-
In a negotiated settlement,
GE paid 54,000000 toward research and
river cleanup. DEC agreed to pay 53,000,000,
acknowladging its negligence in watchdog-
ging. The unusually high settlement signals
that mmdustry and regulatory agencies may
be held responsible for past mistakes

In one way the PCB cnisis actually pushed
river cleanup a step ahead. It focused na-
tional attention on dangerous chemicals that,
once loose in the environment, cannot be con-
trolled. Congress last fall, after Ave vears of
debate, passed a Toxic Substances Control
Act; now new chemicals suspected of being
risks must undergo prior testing before thes
reach the marketplace. The act singles out
PCRB's for total ban by 1976

Hut what of all the older, untested chem-
icals going into the river? PCB's are only the
tip of the iceberg, the Environmental Defense
Fund charges It wants EPA and DEC to
muontor much more rigoroushy

Flow much cleaner should the river be? A
lot cleaner, if many New Yorkers have their

1HAS 'OOTWVErLED

Iresatment plant

way. They are looking to it as a source of more
drinking water. Reservoirs on tributaries sup
ply millions of residents in the basin, but onb
100,000 people in seven communities gel
their water directly from the Hudson

he river could be a major source of supply
for sew York City and nearby counties, says

e Hudson: “That River's Alive™

the Army Lorps of Engineers. Anticipating a
doubling of demand by the vear 2020, it sug-

gests withdrawing 400 million gallons a day

from the 21 billion gallons that flow past
Fsopus durtng spring runoff, when the zal
ling lies far to the south. Such plans are sub-
ject to public sérutiny, and already opposi-
tion 15 gearmg up. Won't the withdrawal pull
the salt Iine north, upsetting natural balances?
Won't the project ruin a scenic stretch of

Red-cheeked as their prizes. twins Jody
and Kobin Feder carry a (gl treal from the
oK Ulnrke & Son fruit farm near Milton
south of Rin Van Winkle Bridge (lacing
page), Greendale Farm raises apples, pears,
prapes, and hay. River towns try to balanice

ith gunrdianship of their “win
dow=" on the watler

!.'!Tl'l'-.1."."|
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riverbank? What about the toxic chemicals in
the water?

[he town of Queensbury can answer the
The community of
which spreads like anibbled doughnut around
(rlens Falls, drimks river water purited by the
most modern plant on the Hudson.

“We Did It Ourselves

st guestion . sl

In the 1960 complaints about water guil-
ity in deteriorating wells, about low pressure,
hiardness, and taste sent waler experts scram
bling. Thev drilled test wells and even con.
sidered lapping
With six other towns, Queenshury undertook
study and sought federal and state
aid. But water was running out: in 1971 the

town on its own turned to the Hudson

i : F i Ly ¥ d
Ae Lreorge, ten mitles away

d WaHIE]

Families discover a river restored at Ulster Landing Park near the Kingston bridge.

Now water superintendent Thomas Flaher
tv wins nothing but comphments about thste
and gquantity. Summertimée bans on car wash-
ing and lawn sprinkling are in the past. The
automated five-million-dollar plant can treat

five million gallons a dav. Chemical com

pounds and a emnular activated=-carbon
fiter cleanse Lhe DACTE
I"I:-:"I.'II'::- ..'I!'Il'| tox1c chemicals 1'|. LANK Areer

than an Olvmpic swimming pool catches ten

water of rin.  heavs

feet of sediment a vear
“We wanted to discharge it into the river
where 1t came from.™ Flaherty chuckled. “But
EPA wouldn't let uz, Said
50 we truck to a landhll"
The restoration of the Hudson has meant
more than nursing it back to health. It n

vilves savinge whal 15 ieft of natural shore-

we'd be polluting




lines and even restoring some that were lost July moming | hiked the path through a grove
rnvironmentalists MESSANES bombard that FIIL R EII:-llll L. past a pond where he

local ofhicids: Don't wipe out that marsh with taught his children to swim. under towering
!.Ln |.:.i! 1"-J. ) '.I:l'l'l!ll;| AWy O i

I Coty g : RS ARS, By L il e
n the shore hemlocks, and over a tumbling hrook. In a

Buy some property from industry to give a  tidal pool near the shore, tinv bluecback her-
spol of shore back to the people. Save those  ring spawned dayvs earlier were clreling, Like
stretches of open land from suburban sprawl FDR. I too had to cross the tracks to reach
Preservationists are o nieving that goal the ]']||||-:.|;||
bringing notable private estates into Private and public monevs open more such

public use. In one of those curious quirks of  estates to the public every vear. Olana, the

history commaonplace along the Hudson, thes Moorish mansion of artist Frederic Edwin

i themselves spiritual allies of the 19th-  Church, was destined for the auction block

century magnates who i.'.llll-l L -!_|_'. i if1 1 %6 today it 12 a state | ISLOric silee =0 1s

central stage for their mansions, leaving Clermont, a handsome seat of the Livingston

acres of woodlands for privacy and view. family; there Robert Fulton, a protége, docked
[ recognized this phenomenon at Frankli his famed steambaoat

Lgtano Roosevelt's

home at Hyvde Park witl Lictagon House m Irvington, an 1859 ¢x-

its mule-long trall to the nver. On a bright  ample of the mid-century fad for eight-sided

in 1973 Ulster County bought a former church camp to create the public park 33

¥ r " |
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houses, depots, and even barns, belongs now
to the National Trust for Historie Preserva
tion. That organization will sell it with the

nroviso that new owners restore and main-

tain It intact

An even more ambitious scheme fires a
group called Hudson River Hentage. Mem
bers amm to proled] 10 miies ol riverfront TNEAr
Rhinebeck, Winthrop Aldnch, an heir o an
estate called Rokebwy, believes the area’s past
makes all of it a national resource

In 1783 Margaret Beelkman Livingston di

vided her Dutchess County land, 25,000 acres,

Aldrich's forebear was
Rokeby. After William
A<tor, wealthiest man in America, married
her daueghter, he enlarged the orlginal house
to fifty rooms. Later, an hitect Stanford White
“mmproved” the mterior

“For the Astors it was g sumimer
Aldrich said
acknowledge it's a white elephant

A state official of imited means, Aldrich

among nine children

LN Nrst MisSLress Ol

| '}
mrireat.

“Now Bven the tax Assessors

wishes he had some of the Astor money o
un the decaving mansion. Cetling paint
: ' 1

pels in a reception room hung with wallpaper

E'-.t'l'!"
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brought from Paris in 1811, Water stains,
like a mant's tears, streak marbleized panel-
ing. Aldrich and his family live in a2 portion of
the main house, while renting out gardeners’
and farmers’ cotlages and keeping the land m
crops just to pay the taxes.

some owners succumb to the tempiation to
s of land to meet their tax hills
The whaole area could thus disappear under
a tide of housing developments if something
1sn't done, Aldrich bebieves. Hudson River
Heritage seeks designation of the 16 miles as
a national historic districk Owners may be

sell off parce

The Hudson: “That River's Alive"

One mishiap meant months of cleanup last
February when the barye Efhel H struck
Con Hook Rock, losing 420,000 gallons of
otl destined for an upriver power plant
| Mrected by the Coast Guard, g derrick
keeps the listing barge afloat (left) as pumps
tramsier remaining-otl to another vessel, To
attach underwater lines, Rick Hathaway
gshove) had to dive under the ice-and-oil-
choked surface. Crews placed floating bar-
riers around nearby marshes; speam-cleaned
rocks, and scraped beaches for 70 miles to
Lang Island—n milhon-dollar job

eligble for federal tax relief and rehabilita-
uon grants in exchange for public use, such
a5 hikmg trails and house tours

The Roman Catholic Church itself owns a
number of estates, using them as seminaries,
hospitals, schools, and nursing homes. One
prest quipped, “I've heard the river called
the Vatican Canal.”

Recveling of properties 15 continuous. In a
former Christian Brothers seminary
Rhinebeck, controversial Korean evangelist
sun Myung Moon trains converts. [n the town

of Hyde Park a onetime Jesuit seminary

[EAr
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shelters an organization with the intrngung
mitigls CIA. That's what locals call the Cull
P Institute of America, the Harvard o,
would-be chefs, malire d's, and restaurateurs
| enpowed Dutchess County apple ple mn the
f.scoffier Koom, 8 student-run cining room
The house wine—Benmarl—is bottled across
the rve

Wines to Rival the Bhine's

Vhere, near Marlboro, vintner Mark Milles
makes his stand arainst urban sprawl with a
showplace for rural renewal,

MWever amited to large-scale asnculture,
the Hudson's slopes nurture pastures, truck
garclens, orchards, and vinevards, >omde ol
Amernica’s earliest expenments i vitculbure
took place along the river. But crop problems
and Prohibition pushed vinthers into apple
FIONINE., .u'I|| I-i'_'ll VINES THOW [DIMESSUTE SCFTHE
farmers o sell to developers. Onme elderh
viticulturist sold to the Millers

A retired mogarine llustrator, Miller, his
wife, and two grown sons began planting
French hvbrid grapes to test which were besd
siited to the mid-Hudson. From the hilltop
SOOI |::|._- I':'.':-l'-.'lll"l. !lll'_'. Il'|'l:'||I|I'-l. -l'll'll L% 1
straitlaced vines and their nerghbors shaguy-
bBranehed il}3] e trees to the river. 1 he terraced
hills and the so1l resemble thoze of the Khine
Valley, and the quality of sunlight matches
Rome's, Miller insists “"But it's the Hudson
that's the kev to our special chmate, tempering
the change from winter to sprmg.”

lo raise capital and share their enthu-
sism, the Millers hit on an ingenious pan

Thev began a Sociéte des Vignerons. Anvone

White plume in an infrared mmage show
that water psed [or cooling the Indian Poind
muclear power plant (left) & warm when ex
oelled. Whether of not this gifects fish, U

lake Lérry | nown to kill some fish,

EEES el AV RN !: l||. T :I Ti |I | I||-|-||.. T il [
WiLig that would n FUITe CONSLTUCTIN! l
two 60-story towers, which the plant opera

tor, Consobdnted Eolosid 1Lt g A1 L]
necdied, costly, and uely. Hearimgs continui

With t room on Manhattan, New Yorl
ity bulkds a sewage piant u the Hudson
right) at 145th Street. Fiscal, political, and
esten problems delay completion o 1986
pushing the cost townrd a billion dollars
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can become a vwigneron, or winegrower, by
purchasing a permanent right to two vines.
Annual dues pay maintenance. [n September,
vignerons arrive to help with harvest; in
March they come o taste and select their
bounty—12 hottles of wine.

In the tasting room, 28-yvear-old san Eric,
the¢ winemaster, savored a glowing libation
and pronounced judgment: *As a voung red,
this Baco Noir was like strawbernes. With
aging, it's less fruityv and more austere.” 1
quickly signed on as a vigneron, staking my
claim to the resurgent Hudson shore

Realm of Spatterdock and Mummichogs

Estates and vinevards have supporters, but
humble marshes have constitugnts too, A
conference at Bard College in Annandale
drew 25 marsh specialists, one for every 160
acres of tdal marsh on the Hudson, With
self-taught naturalist and Bard instructor
Ertk Kiviat, I explored this domain by canoe,

We had to duck under a railroad bridege
to enter Erik's special province, North Bay.
[t was a fitting approach, since probably half
the Hudson marshes were formed after the
rallroad cut acrass creek mouths. Then sedi-
ments bullt up, and plants took root

In the 35C-acre confines of North Bay,
rustling spatterdock and ten-foot cattails
waved. Slow-moving, tidecarved rivulets
snaked between mudbanks pocked with
muzkrat burrows. Ahead of the bow, silver
flashed, like Lilliputian porpoises at play.

“Mummichogs,” Erik identified a type of
killifish. *They skip across the water when
disturbed. Thev're an important link in the
marzh chan.”

Eroded nutnients from the land nournsh
algae and aguatic plants; killifish eat the
plants; birds, fish, and snapping turtles relich
the killifish. Thus the marshes, like the river
shallows, serve as nutrient factories for the
estupry,. They are also stopovers for birds mi-
erating along the Atlantic flyway

Manv marshes have been badly damaged
by landfll, factory wastes, and poisons leach-
ing from dumps, bul not North Bayv. Erik
dipped up a floating seedling. “Golden club
That's a sensitive plant that has disappeared

from the Kingston Marsh, but flourishes here.
It seems to be one signal—a canary ina coal
mine—about the health of a marsh.”

Fach semester Erik turns the marsh into
a living laboratory, passing on to the next
generation of ecology students his concern
for the natural world.

An even vounger generafion is being im-
bued with the river’s legacy in an unlikely
place—the Yonkers waterfront There Carol
(¥ Leary, of the recreation department, helped
persuade the city—poor to the point of de-
faulting on its bonds=—o back a summer
boating program.

With hard-won funds she bought canoes
and kavaks. For a site she leased a vacant
~Naval Reserve center. From the Yonkers Ca-
noe¢ Club next door came voung people to
serve as counselors. During four-week ses-
sions thirty voungsters train in safe boating
and come to treasure their river. Field trips
take them to the marsh behind Constitution
lsland, to South Street Seaport Museum in
Manhattan, and across the river to & sandy
notch of shore at the base of the towering
Palisades, below the town of Alpine

Leaming Firsthand About a River

I joined the voungsters for a camp-out at
Alpine, their fingl fling of the season. The
mile crossing was an easy paddle, leaving
plenty of time before dark for hamburgers
and hikes, marshmallows and storvtelling. As
I serunched down in my sleeping bag an the
sandd, 9-year-old Rose Anne Noone didn’t want
me to miss a thing. “Look at the river now.
It's so still. The wind is barely nppling the
waves. In the morning it will all change."”

Morning was a long time off, what with
passing tugboats, Albany-bound freighters,
wailing trains, even a light rain,

But as predicted, at sunrise the waves were
high, the wind blew from the north, and the
tide raced out to sea. The voungsters were un-
daunted; the Hudson was their territory now.
In a small way thev had joined the ranks of
river lovers, the diligent officials, responsible
industrialists, and dedicated environmen-
talists who care enough to help the Hudson
on its road to recoviery. |

Aguatic playground in the shadow of the World Trade Center, the Hudsmn hosts
a Sunfish regatia, emblematic of New Yorkers' renewed enjovment of their river

Nuationol Geographic, Januwary 1978






A Bad Thne to Be
a Crocodile

Frearsome cradle bolds newly hatel

clocumented parenial Care wmon




By RICK GORE
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Photographs by
JONATHAN BLAIR

voung, this female ferriesthem Lo a near-

by pondd nursery in n pouch that lorms

only atter s

i hears her babiles chirping

Thev're not cuddly. They don't have big soul-

Jul eves ltke seals. Most of bhe antmals he

world 15 concerned with are beantiful, or they
tng al vowr heartstrngs. Urocodiles have a
bretly toothy leer. They eal dogs tn Flovida—
somelimes even people. Who could love them?

WANTKNE RIDwla, NEW YORRE OGP AL SO TETY

ROCODILES are disappearing rapic-
Iv from the earth. In Niger a rmver
sWILmp 15 dramed to grow vegetables
for Europe, and n three vears its

crocs are gane. In 1967 on Pans’s Rae dy

]:_]I_]I!,ull_]j':.__ "':"! -J":Iiﬂ'll:'-?l.'. il '.'l.l:"i_'.hl"l:'. "I]:]l:-'T-Jl-._I-:i

pavs 57.500 for a portable bar covered with

saltwater crocodile skin, vleanwhile adven-
turers shool forly crocs a might out of the

Liverpool Kiver in northern Australin

TIHE‘ .'rm'u-:]'_li:n:a |"I.I'-.'1' .|.|~.'l:'l'| Arou |-1|I'
nearly 200 milhon vears. There are 21 species
of them, mmchuding the Amerwnn atlimator
| hev have seen continents shift and hiave per-
sisted through the worst of manv ice ages

Yet in just thirty vears, massive hunting and

sehmated even

habitat destruction have
member of this ancient order, Crocodilia

Although stringent laws have closed down
minst of the United States markel, as many as
twi million crocodilian hides a vear are still
trafficked worldwide. Some experts warn
that no crocodilian except the American alli-
gator may survive in the wild much bevond
century's end

(rhers are less gloomy, Under pressure
from wildlife groups, most nations have al
least removed therr crocodilians from the ver-
min calegory., »ome are actuslly coming to
value those crocs they have left

srientists, too, have bogun to look carefully
at crocodilians. This is difficult. Crocs live in
isolated, unpleasant places, | hey disappear
it the wink of a wading stork’s eve. And thev
spend most of their time doing nothing, But
when they do act, they are magnificent and,
we are iearming, deeply interesting

Crocodiles smvived while their close kin
the dinosaurs died out. Croc brains are far
more complex than those of other reptiles
They learn readily. Crocodile hearts are al
most s advanced as those of birds and mam-
mals. In fact, their closest living relatives are
the warm-blooded birds. Many crocodilians
even gather brush to build nests, as birds do




Full-rrown crocodiians ranee 10 e {from

‘.|'=|l.'. 182t Lo more Lnon 2y, 1rom a 1w Iouanos
to more than a ton. We can onl

I--rn-_' I!II i"-.l'-—-Zl"':l' (] |--.-r||.|j-- i ||II' el

orless o

VAT O TINENEE

\ few species prefer solitary bhves, but mosi
Wi oW |-_'i|l'.'. |I.'.'-L| ----!ll'i-'l-.:ll,'! <} | iT-
ler=. Their grunts, hisses, chirps, and prowls
cach carry specific messapes. They also use a
'|u_.|_'. 1 :._II-:'.'|'” of DackK ari |.i:'_ |!.I"IIII.
dowing, and other physical dispiayvs, Crocs
Lly COMMUNICdi underwater. (oo, through
low-frequency warblings inaudible to us

A e Nile croc 15 cunning enough to stalk

g human. strone enoush to brine down andd
dismiembir awater buttialo, vet eentle enogeh

pegirs Lo reledse 115 voung

Lo Ccrac ke opien i8S 0w

Down-nnider Croes i Treouhle

It was the first of muny crocodile davs. |
Al Hown into the Abononal settlement af
Mianinenida in northern Australa. two hun

dred miles east of Laowin, to atlend o corow

dile conference of the International Union fos
L =Er .|'iill'l (il :""-.l'.:lf = E..!L"'.'r"! LT ST I.:!
1sts—a hefty percentaee of the worlkd's total

hird convened at a research station set up by
the University of Syvrdoey and the Northern
[erritory. The Maningrida team studies, gnd
||:||::_'- LD SAUIV A W hat s Wit of A :.-i:.:l |
A IWaler crocodiies

I THE SAILWHLETN Crod 18 Lie Dl rmes] .-Ilil =N

the most dangerous of crocodiles, Fisher

=y
men in Ooeensland once havled In one that
reportechy measured 33 feet. Histoncally they
have raneed from India to Australia. Thes
have been found at s¢a bevond Fij, although,
like miost crocodiles, they dislike waves ancd
prefer calm estuaries.

| went up one of those ectuanes with grad
witte atudent Bill Magnusson. Bill needed ti
change film in a time-lapse camera he had set
up ovér a crocodile nest he was studyving
Bill's lezs were scarmed with the tropical

LiCers one m lt4 up (Confinued on pave o)

Fourteen Feet of terror, a Nile crocodile
prowls South Afmca’s St Lucin estumry re
search station. Although the species, which
ranges over much of Africa, commonly preyvs
on antelopes, Cape buffalo, and éven man,

OEs BAS O EPOUD FUirsisl Maindy afl Ml

fare, such as frogs, turtles, crabs, and fish
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FURVIVORS OF THE DINOSAUR AGE, the once flounshmg order
A Crocodilia largely imhabits tropical and semitropical regions
Unly 21 species and seven subspécies remain, 20 of which are shown
above. They are divided into three families according to-variabions m
skull, seales, and tecth—all aduptations to different habitats and diets.
Alllgatirs and caimans [orm one [amily, their broad sovouts useful
for crushing amnd eating a variety of small animals, hirde, and fi=h,
Except for the critically endangered Chinese alligator, they inhabit
the Americas



@ chaniaL icaviaL

AFRNC AN 5L ENDER -
SNOUTER CROCODNLE

motth America's caimans, ranging from the
18-foot black to the three-foot smocth-fronted
dwarf, are now the skin trnde’s main quanrry.

One sure mark of the crocodile fammly: lower
teeth wre still exposed when jaws are closed, A few
American crocs remain in southern Florida: ag-
gressive Cuban crocs may still survive in Zapatn
Swamp, In Australis imaccessible billabongs shel-
ter Johnson's croc, while in Papua New Guldnea

SALTWATER

dorens of farms rear reptiles captured in the wild
Some 11,000 Siamese crocs—possibly extingt in
the wild—thrive on a breeding farm in Thailand.
The wide distribution of relentiessly hunted Nile
and zaltwater species is thelr key to survival

Best angler of all crocodilinns 15 the sole surviv-
ing member of the thind family, the long-nosed
gharial, or gavial, of the Indian subcontinent. The
false gharial of Malavsia is actually a croc

03



from wilkine throuwh the thick gray mud
in the wet season. Professor Harry Messel,
the project director, says too much Lime
around stk and steamv Maningrida can
rotl the bram as well as the [imbs.

We were on the river belore dawn and mo
tored deep into what seemed like the Devil's
backyvard. We beached the boat on 2 bank of
gquicksand and trudged through head-hagh
saw grass into a dense melaleuca swamp

“An old Aborigine named Dick and his
som Oscar showed me this nest,” said Bill
“Utherwise T never would have found i
To both Dick and Oscar the croc was an

Tuning in for science. Michael Yerbury
of Australia’s University of Swiney adjusts
a solar-powered rado transmutter attached
to & saltwater crocodile’s hend with 4 special
adhesive. Scientists track the wild croc’s
wide-ranging movements while testing the
device, desipned o send sigmils as far as a
hundeed miles

Qi

ancestral totem, the spirit of thetr Dreaming,.

“A few months later Oscar died suddenly.
The medicine mun told Dick they had be-
traved the sanctity of the crocodile nest. His
son’s death was the croc’s revenge.”

Dhck was warned to fice Maningrida, and
didk Bill, regretful, but as an outsider 1m-
mune to Aboriginal totems, continued his
studies. When we reached the nest, we saw
no sign of the mother. In the days before croc
hunting, nesting females allowed nothing
near their eges, But survival of the shiest has
riled in recent vears. Bill reloaded the camera,
focused on a pile of brush containing sixty
crocodile eges, and we withdrew. The mother
was undoubtedly close, masterfully camou-
Haged, watching. And if she has a spirt, as
the Aborigines believe, she had every reason
to be in a vindictive maood,

“Northern Australin once had millions of
saltwater crocs. Today there are about 5,000,
said Dr. Messel. *1 thank God the govern-
ment finally outlawed hide hunting. Ths
place was like the Wild West of the 1850°% 1§
I'd offered fifty cents for your skin, vou
wouldn't have losted five minutes.”

Some Have o Taste for Humans

The guns out of Dirwin were quietéd 1n
1972, But the pressure to hunt crocs could
return. “Most people associate crocs with un-
civilized places,” said hiologst Gordon Grige.
“And if a child is taken at a beach, sav, it will
become almost impossible to defend our ef-
forts to conserve the crocs.”™

Wild saltwater croc tales sbound. Hordes
of crocs reportedly savaged nearly a thousand
retreating Japanese soldiers in a Burmese
swamp during World War 11 In 1976 a news
dispatch from Indonesiy said crocs devoured
40 passengers of a sinking ferrvboat.

The croc experts at Maningrida zcoffed ot
these storiee. Crocodiles prefer stealth and
normally aveld both man and commotion
Nevertheless, crocodiles do occasionally eat
people. No guestion. A few months earlier in
Oueensland, a young mine worker had been
out pig hunting. A friend saw him strip for a
swim. The next person to se¢ him was a
local police officer, who found his remains
inside an 18-foot croc.

However, only three species—the saltwater
croc, Africa’s Nile crocodile, and the large
American alligator, it now appears—can be

Narional Geographic, January 1978



considered man-killers. A few others, such as
India's mugeer crocodile, will attack if pro-
voked, especially while nesting. Yet all an
cursed with a stigma of primeval wickedness

‘0 whal a crocodilian world is this, Com-
posd of treach’ries, and msnarmg wiles!" be-
monned poet Francss Quarles in the 16005

‘1 avow an active hatred of these hrutes
and a desire o kill them.” wrote Winston

Churchill on first seeing Nile crocs close up

Are Croces Good for Nothing?

in Iniia, Rajastham student Kamal Shar
ma was puzzled by mv interest in the onc
“But. si are of no

ubiquitous mugge thes,

I o

|:1' :.‘L"'|.'!'='|“

W hal good are crocsr As master predators,
crocadiles help keep other animals, especually
raugh tishes, in check. Crocs also excrete the
food they eat as nutnients other animals and
alligator has

witer holes 1t digs
Plorida’s Eversiades

s E=0T] !'.'I-I.J'. '.|':|' l.i-l:':-[il-.':

pants can use The American

exceéptional value. Phe
keep the animals of
alive durmg the dn
sparks debate even among those who want to
ave them. At Maonmingnda some speciilists
argued thal crocs are 2 renewable resource
“10 save the crocodiles, we must commer
c1alize them,” sad a state biologist from Lou
1siana, where annuid alligator hunts and hide
el Cmnls

auctions are if thev can make s

|-r- :.II irom Croes. |||_' '.!'li'l-- W i| |_|-|'||E_-||_' T~
LeCy LIem

Cthers worry that a legal supply of croco
dile skins will only stimulate more poaching

‘Why does an amimal have to be useful?’
argued Dr. Wawne King of the New York Zoo
logical Society. “Besides, our only uses for
crocodiles have been expensive trivia™

'he crocodiles most commonly turned into
Hrmvia today are the caimans of South Amer
ca, despite widespread laws forbidding their
export. Braril, Ecuador, and Venezuela offi-
cially protect their animals, but borders in
Latin Amenca leak badlv. Along a main high
way in French Guiana 1 saw trucks piled hagh
with caiman skins—Iirom swamps unknown
~headed for Europe

Un the day I left Colombia for Manin

pricld,” siud veteran crocod
rico Medem, “permission
200,000 caiman hides
many adult! cammans left in the countr

:1'IIIIF'|."I.|"-'I'_":' 1T ].-.=.[.'II I'I.II:!'.'|II 1. 3459 .:-!".'-.'||:_'r-','

£ UlO0ELSE ['I"II"
Was Jven o ex

I'here aren't that

= Irl::|'l-I .Ir.'ll'-"' Il |r‘| i L oFi I:Illl.lll..

half the hides rot before reaching a buver

\ lew sizable populations of the common
caiman remain. But the bigger black and
broad-snouted caimans may soon join the
ranks of critically endangered crocodilians
'he Orinoco crocodile—about 280 left, may-
be. The Stamese ¢roc—11,000 left in a Bang-
ok farm, perhaps none m the wild The
Chinese alligator—no word in recent years
on this only immediate kin of the Amernica
Uligator; possibly extinct in the wild

Lrravely imperiled, too, has been the re-
markable gharial, alsn known as the gavial.

witich until mid-century still louricshed in the

Hevered ns o totem in parts of northern
\ustralim, o saltwater crocodife prepares to
eatl g cathsh in a contemporary Aboriginal
ark painting. In ancient Egppt, wrote the
reck historan Herodotus, SOmae ||'-.".|;'||r_"=

miome the Wil

k| 1 . !
£%1 Kindness

crocodiles “with

L reativ
and burving

ernboiming

them i spncred tombs when they died



qo0l Himalavan-fed rivers of the northern
Inchan subcontinent

*1 think we've lost the gharal,” crocodile
specialist Howard Camphbedl haa told me be-

fore the Maningrida meeting

India Moves to Save the Gharial

=ome months later in India, 1 stood on o
remite bluff overlooking the
near the Nepalese border. A gquarter of a mile
vway on a8 sandbar basked three bulky gréen

CIn the far shore lay a larce [emale

L irwa Hi Vs

and a scatterning ol ,I:I.'-.':'||I|L"-

“Nou are looking at ten of the rarest and
most elusive ammals in the world,” smad Dir
Kobert Bustard, technical adviser to a United
“watinnis-assistee]l Government of India Trg-
gharial

H._'I!'I' Al iIII':-. wWien:, T-l'll"-:l' |.l|'!.!L" ull'_"-'.lh'

eCcl L0 sas'e e
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Thetr long, nprrow 1aws, studded with more
than a hundred

swinrdfish

resemhled
fashioned
these thin jaws to slash through the water
and snatch the fastest of fish. Often a gharial

will throw its catch into the air to gulp it head-

-'|L'::'II_‘:|:"I '!!.'t".l'l.

i T T
bills (abovel MNature

first. That way the gills don't snag the gullet

Mear the shore two ghiding eves broke the
waler surface. Slowly, like a dinosaur chimb
ing out of a milllon-vear sleep, an 18-fo0f male
lumbered onto the sand. His short Hippoered
legs strained for inch of beachhead

hese narmiless ||h;|_||r|u'|.- of the nver move

Ve
poorly on land, and leave the water only to
hask. maostly in the cool months

Az the big male emerped, we could make
out a tuberous lLmp on the end of his L PET
jaw. Even in this decade some biologists have
arpved that this ghara (“pot” in Hindi) was
a myvth, Not every mature gharin

has this

1"| lllilll WL :I I:- l-l-l I:-;'I.”.|I I-llll'll- . |FI.|I|I|.|I|'J |.|I. 1 -I- I"‘I # al




Rare pair of gharials touch snouts in

India’s Nandankanan Biolopical Park
[his unusual photograph affirms the
existence of the fleshy snout bump, the

ghara, which appears on some adult
CGharas were inexplicably dismissed
as mythical by some scientists as re-
cently as 1971, OUne expert thinks the
protuberance 15 dsed o resonsate the
nimal s mating cal

Gharals reach imposing siee—20
feel or more—and their jaws contan
more than a bundred teeth. A hatch-
ling frees itself (lef) at Kukrndl Croc-
oclile Rehabihitation Center, when
biologists hope to ralse enough young-

sters to restock protected wild arens.

4 Bad Time 1o




extraordinary organ, and no one knows what
it does Dr. Bustard speculates that it serves
b resonate mating calls.

Cndy about sixty wild adult ghanals remeain
in India and perhaps forty in Nepal Their
demise began in the 19th century during the

days of the shikar, or roval hunt In Orissa,

oneée maharaja reporfedly shot a hundred
gharials in one dayv for target practice

However, most gharials have disappeared
since the early 1930°%, victims principally ol
dam butlding, hide hunting, and net hshing

Fichermen everywhere tend to regard croc-
ociles as natural enemles, VOracious compet-
itors for their catch. Actually, crocodiles eat
relatively httle, usually taking their meals
many davs apart. They also tend to prey on
rough, undesirable fish

With no safe havens, 1t seemed that time
had run out for the gharials. But suddenly al
ten minutes to midnight, there is hope.

“Two vears ago we used to laugh at croco-
diles,” said one district magistrate, “NOow We
cherish them. They are of international
priority.”

This change reflects not only concern lor
endangered species, but also an eye upon the
rupee. There i= money to be made from them
—Ahrough crocodile farms.

Hungry Tribesmen Relish Eggs

In Uttar Pradesh I visited two state gharial
hreeding centers. Chief Wildhfe Warden V
B. Singh showed me hundreds of babies
being reared from eggs taken from the wild
before hungry tribesmen found them. They

Vational Geographic, January 978



are being released into five new sanctuaries
When these are brimming with good-size
gharials—in about five vears—farming may
begmi. Phe mugger, also badly depleted, may
be farmed even sooner

From New Guinea to Japan, croc farming
15 & coming thing. Like sanctuaries, farms
Ay save some specles from extinction, but
crocodiles have known more glorious days

Ancient Egvptians put gold bracelets on
the animals' legs. An elaborate city, Croco-
dilopolis, was buailt, legend had it, in honor of
a crocodile. When the Greek geographer Stra-
bo visited Crocodilopolis, he saw priests open
the jaws of n basking holv croc and put in
roasted meats and cakes, and pour in a pitch
erful of wine mixed with hones

I found nothing but ancient rubble and a

A Jllln'.'lu‘l .Ir|'.'||r_' fia _E-'I!L' if {.-"-: i rl‘lflu'.lll

Teeth bared in rage, a 14-foot Nile croc
it the 5L Locia refuge in South Afnica slaps
the water with his head (above, lefti, one
of the wavs big males express mood and tor-
pionality. “Alter watching him for four
months, 1 could almost sénse when he'd do
it recalls pholographer Blair, whose pic-
tures are among the most remarkable ever
made of crocodile behavior.

['he big croc's agpressiveness grew as the
time neared for his mate to lay egee. Finally,
he clamped his massive jaws on the tail of a
INCSpRS=ENE - En-1oof Tnaje lﬂhﬂ"l-'f."' and
drageed him from the pond. Weeks lnter, he
killed and ate the interloper

|—-
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lebitvnis, archeologists have unedrthed thou-
sands of crocodile graves. Each contmins ai
embalmed crocodile familv—male, female,
el six voung. The rraves were dug perl
by pilgrims to gain

e MNile
eV, nor 10 mucl
I 15 the ¢l
crococdile tears and hmehed SR ..-| tain Hook
m FPeter Pan, No one studies its
more tntensely that Tonv Poolev a
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he Many Moods of Wollgang

Whien | armived at Tony's research ponds al
at. Lucia estuary, Mary Crocodile had st
laitt her eges. In another pond, Cand
dile, her bellv swollen with eggs, was pacing
her fenced-u
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Private lives are revealed in these unigu

photographs of breeding crocodiles. Aftel
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Playing for keeps, a year-old Nile
crocodile snaps at an already
punctured frog, a favorite meal.










Primeval borde basks heside Kenva's Lake
Vurkana, bome of the world's largest re
maining cobdenlrmation of Nile ¢rocodiles
lett). By soaking up the sun, which ghstens
off thedir backs the cold-blooded crocodiles
raise their body temperature

[tinerant fishermen, who have descendied
on the desolate ke in search of desperalels
needed food, now threaten its weveral thou-
=AM CTUCS "l'.'.'g'lf':.' government  protection
In nddition (o fizh, they often haul in net
tearing giants (below), which they kill and
figcard. Although the guakhty of the hides |5
poor, poachers, many {rom Ethlopia, an
also a perennial problem:.

Few other predators—n rare occasions &
FEOT O |1-!'!..I-.|..'-'.. of an angereo |'.-|-,'|-l|n'|.-.'-
mis—post a thréest to adult crocs, but o
veritable oy of roders tokes 8 huge toll
aof erps and yvoung They mclude the nest
rolibinie  monitor Heard, moneooses  and
other small animals, and such wadime birds
as this sm-foot-tall goliath heron (right)

in Uganda, holding a YOLINE Crac in il beak

A Bad Time 1o Be g Crocodils




(Continued from page 102} under and boil
the water with bubibles snorting from his nos
trils. Or he might suddenly shoot hall his
body stradght out of the pond and slap his
head soundly against the water

Oine d;::-.', after four ;_l.'it'l-.’.:-. board rangers=
strained to heave a culled dead antelope over
his ferice, Wollgang lumbered out of the pond,
picked the animal up in his jaws, and trotted
it back to the water

He gutted it first. Over the next two days,
as hunger urged, he would twist off chunks,
ar grab a leg in his jaws, rear up, and slap the

hide hunter Glenn Hebert
American  alligntor (abowve),
caught on 4 baited hook near Sweet Lake
The state’s carefully controlled 1976 har
vest permitted 4.500 gators to be taken in
three parishes Conservabionists say that
making marshes profitabile has helped fore-
stall drainase for catlle grazing amd soy
beans. skins destined for a state-aanctioned
auction drv mear Sulphur (tacing page)

Lonaisimn
shinls  An
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carcass against the water to break off the
limb. Then he would erosh it and swallow

Crocodiles cannot chew. They simply
break, crunch, and gulp. They also swallow
stones, which churn in their stomachs, grind-
ing the food further. Their stomachs secrete
powerful acids to help digest bones and carti-
lage. Remarkably, crocs will sometimes skin
a tourh-hided animal—a most delicate job
for big jaws—bhefore eating it Occasionally,
one croc will hold prey while a partner rolls
over and over in the water to twist off a piece
small enough to swallow.

Yet, for all their beastly behavior, croco-
diles are devoted parents.

Marv Crocodile mated in early October. A
month later, she dug a hole, dropped some 40
white eggs into it, covered them, and plopped
down. When 1 returned some B0 days hater, a
much-thinner Marv had scarcely moved
Thanksgiving and Christmas had come and
sone. Wolfzang had finallv killed—and de
voured—the yvoung pretender in his pond

Vet Mary sat squat atop her nest, having
eaten but once, growling at whatever came
near, and leaving suard onlv hnefly to cool
off during the hottest hours.

Yelps Signal Hatch Time

Mary turned out to be a problem mother
Ninety-five dayvs—the maximum time yviable
eges take to hatch—had passed. Normally
crocs call from underground when
hatching begins, These calls prompt the moth-
er to dig the nest open.

There had been no peep. and Tony feared
the eges would rot. While an assistant lured
Mary across the pond with fizh, he scratched
the surface, revealing several rotten eggs—
but also one with a thrashing tail sticking out

A very upset Mary charged back to her
nest. Tony rolled m two ready-to-hatch eggs
from a wild nest. One hatched and el oul a
velp. Mary swooped the little croc up as if she
were poing to eat it. She didn't. Soon we could
sp¢ the baby crowling about inside her jaws
Its velping prompted her own babies to cry
out. They hatched as she scraped open the
nest, and she scooped them up one at a time

When Mary had six babies in her mouth,
she swam them across the pond to a site she
had selected to be their nursery. Usaally, Tony
savs, the female waits until all epgs are
hatched =o that none will be left defenseless

habi

National CGeographic, Januiary 1978






Dog's best friend, plucky David Peters
swam to the tescue alter an allisator tned to
attack his pup in A central Florda nke Last
July. When the reptile clamped down on
Diavid instead. other youngsters pulled him
fred anel alerted waldhife oficess, who shot
the eight-footer (helow). The animal’s hold
ness hpd grown when local readents fool
Iy Ted it foodd scraps

[wo monthe later a b-vear-old Boy wis
dlled by a MNile crocoddile at the Mg
SEr et AT

\s new construction conbinues to indnnee
on the state’s half a million or more eator,

confi between man amd betist  grow
Should allgators remoan protected? Acoord
ing o a recent Florida Game and Fresh
III"II.I.-'- I'.'Il' ‘.'-|r'.i;|..."": I =LUITVEY, ERIGIENLE
remain sharply divided. Despile strong
ppposition from conservalionists, the staly
probably will open a léw wild areas in the
future Lo test the wisdom of conduckng

rommercial or sport harvests

110 National Geoeraphic, Janoary T97S



But Mary was a young mother, and we had
obviously disturbed her.

Eventually Mary carried all the hatchlings
to the nursery, where they learned to feed on
frogs, fich, and insects. For two months Mary
guarded them, fending off the many preda-
tors that would make a meal of her voung

Poachers Still Take a Tall

MNature makes life hard for a crocodile in
Africa, but man has made 1t much worse.
While most African governments have ended
arganized shooting, poaching continues.

Probabiy the grestest remaining concentra-
tion of crocs basks along Kenva's wild and
fearsome Lake Turkana, formerly Lake Ru-
dolf, which cuts through more than a hundred
miles of desert and voleanic spewings two
howurs north of Nairobi by plane.

This is n madman’s place, I thought, as
wildlife-management consultant lan Parker
and [ flew over the hot, desolate shore where
crocs basked by the hundreds (page 106).

“In 1966 we estimated there were 12,000
crovs in Lake Turkana,” he <aid. *Many have
since been destroved in defense of fizhing
mtergsts. But the lake is remote and the land
around it is basically worthless. Also, the
crocs have bony growths in their belly skins
that lower their value. I thev're going to sir-
vive anywhere, it'l be here™

Since protection begun in Kenya in the
carly 1950%, he added, crocs have come back
well in some rivers “They won't make it
there though. Not with Kenya's population
growing at 3.3 percent a vear. The rivers will
be dammed, and there'll be irrigation projects.
Besides, 1 Nile croc in a river is a bloody bad
thing for the people who live there.” While
Lake Turkana crocs seldom trouble humans,
those in rivers kill several Kenvans every vear,

Perhaps Africa’s nver crocs are especially
ageressive because they are used to taking
large mammals that come to the banks to
drink. Kenvan paleontologist Richard Leakev
reported being attacked once by big Omo
River crocs while on a National Geographic
society expedition in Ethiopia. Crocs charged
Leakey’s boat. actually biting into the side.

“They etther considered our boat to be a
menace to their society, or the source of o
tasty meal,” recalled Leakev.

Mozt of those Omo River monsters are gone
now. A game guide in Addis Ababa told me

A Bad Time to Be u Crocodile

that in recent vears large expeditions financed
by one French leather firm, Dofan, slaugh-
tered countless crocs throughout Ethiopia.

In neighboring Sudan 1 talked to-ecologist
Asim el Moghraby. “We still had three croco-
dilez here in Khartoum until 1970," he said.
“It wax beaotiful to watch them basking on
the Nile. Somebody shot one. Another was
caught im a net,and the last just dizsappeared.”

Even in the great Sudd, where the White
Nile turns into an impenetrable papyrus
swamp the size of Iowa, hunting took a heavy
toll before controls were imposed. Now the
crocodile 15 abowt to confront progress, Dig-
ging begins soon on the Jonglei Canal, which
will drain Sudd waters for irrigation. Sudan
hopes to become the hreadbasket of the Arab
world. But once again, what may help people
will destroy crocodiles.

France Unmutched for Elegant Hides

Keturning home from Africa, | passed, as
most crocodiles themselves do these days,
through Paris. A hide tanned in France, 1
learned as 1 toured the leather factory of
Hermeés, the producer of the world's finest
crocodile items, 15 the erdme de la créme

“In other countries they use the same raw
products, the same chemicals and oils as we
do in France," boasted tanner Pierre Grawitz,
“But it’s like your saying vou are going to take
o duck and some oranges and make Maxim's
canard a forvange. Hah! Just try it."

Undemably, the lustrous merchandise at
Hermés, the 5300 wallets and $2,000 hand-
hags, exudes elegance and fine workmanship.
But few such items will pass U. 8. Customs
casily these dayvs. Depending on the species,
federnl laws forbid or discourage the import
or export of crocodiban goods.

Furthermore, most crocodilian commerce
in this country was shut down in the early
1970, when nine states—notahly New York,
heart of the leather fashion industry—{orbade
any trade in crocodile items

Concern for our own once depleted croco-
dilian, the Amencan alligator, inspired these
laws. They worked, and todav the alligator is
out of danger. In fact, In Louisiana, gators
have grown thicker than shrimp in & Cajun
gumbo. In 1975 three parishes received an
exemption from federal endangered species
laws, and now each September hold a short
gator season. The skins are sold at a special
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auction to be tanned domestically and sold in
those states where it is lezal, mostly as boots.

I arrived at Ellis “Benck™ Benckenstein's
buvou-side backvard in Caleasieu Parish just
after dark. At a picnic table beneath two
naked fight bulbs, Benck was scraping away
the lnst remnants of flesh from a nine-foot
gntor hide. When the skin was clean, he
rubbed it down with rock salt to preserve it
for the auction and rolled it up.

“We're up o our ears in gators,” said
Benck's wife, Brenda, over lemonade. *“Why,
they stop traffic and even crawl onto the air-
port runway, We lost a dog to one, just out
back. The kids can't swim in the bavou.”

Alligators nearly wvanished from these
marshlands in the 1950, when their skins
were more fashionable than blue suede shoes

“My daddy carpeted the insides of his old
DeSoto with gator skins,” said neighbor Mary
Fay LeBlanc. “That was class”

These days in Calcasieu Parish, however,
nothing seems more prized than the succulent
white meat from the zator's tail Alligator
flesh cannot be sold legally. But it is bartered.
and few presents are as dearly given

What Wine Goes With Gator?

A voung gator hunter, Bruce Watts, brought
some  alligator he had spit-barbecued to
Benck's. It tasted like a cross between fish
arndd chicken. 1 hike gator anv waov,” said
Bruce. *Southern-fried or allizator jambalaya,
but alligutor spaghetti 1= hard to beat.”

Most bayou gator hunters bait shark hooks
with blackbirds and leave them dangling
from bamboo poles just over the water. When
a hooked gator 15 found, it is hauled in and
shot. Louisiana hunters last vear legally took
some 4,500 hides, fetching as much as 818 a
foot at auction.

A few hundred miles away in Florida some
8,000 alligator complaints a vear plague the
Florida Game and Fresh Water Fish Com-
mission. Particulariy in central Flonda, alli-
gators—usually much too small o be dan-
gerous—are popping up everywhere from
laundry rooms 1o rose gardens, as more

and more people move into gator habitat

some now regard the alligators almost as
mascots. Along Lake Alice on the University
of Florida campus, students regularly toss
them cookies and marshmallows. At Lake
Mirror in downtown Lakeland, retiree Mil-
lard Fallis asked game and fish commission
officer Flovd Buckhalter about Blinkie, a one-
eved alligator that has prowled that lake for
vears. “Tell me if what I'm doing 15 wrong,”
saicl Fallis. “A couple of times Blinkie has
been lving on the shore here; and 've gone
down und patted him.”

Not a pood idea, advised Buckhalter.
“When vou get people giving them names
and calling them up by beating on pans, that's
when they get dangerous. They lose their nat-
ural fear of humans,”

Problem Animals Now Hunted

Alligator attacks have increased markedly.,
A teenage wir! was killed swimming in a lake
in 1973 A wildlife biologist was mauled by a
1 2-footeér in the Oklawaha River in 1975,

Although a swimmer in Flonda is far more
likely to drown than be attacked by an alliga-
tor, sume big gntors—eight feet and over—do
need to be dealt with

After the animal's endangered status was
downegraded to threatened last January, the
vame and fish commission began an experi-
mental program, sending former alligator
hunters out to kill problem animals, then auc-
tioning the hides. The Arst auction brought
51850 a foot for 392 gators. The hunters got
70 percent of the price. The commission views
this as an economical way to control both alli-
gators and costs.

The state would also like o hold alligator
harvests, and recently decided to permit the
sale of farmed animals. That decision pleases
Ed Froehlich, one of several Flonidians who
have been learning how to raise gators in cap-
tivity on a gamble that the market would re-
apen. More than 2,000 gators now swish and
scramble about the ponds and tanks on Ed's
farm near West Palm Beach.

“It takes two hundred pounds of meat every

Hondbags on the hoof feast at Ed and Francine Froehlich's alligntor ranch near West
Palm Beach, Florida Thetr 2,500 gators gobble 3,000 pounds of meat and fish weekly. Un-
der ideal conditions yvoung alligators can convert each pound of food into half a4 pound of
body weight. The Froehlichs hope to harvest 200 hides this year—and 1,000 by 1980
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Knec-deep in contraband, U5 Fish and
Wildhife Service inspector Sam Librandi

below, left) and the Bromx foo's L
Wavne King examing Ccrocodile producis
confiscated at New York's John F. Kenmerds
Internuticnnl 'I.I"['lll‘t Thouprh lederal L
PECITHHS the skins of Bve species W enler the
U. 5., mine states, including Sew Yook, pro
hibil any trade in Crocoele products.

Daredevil swim  allows  photographes
Jonathan Blair to come within ton feet of 2
| 2foot allimtor (facing page) at Flonda's
Wakulla Springs. Thoueh ricky, Blair's dive
ponetheless underscores wild eators' essen-
tiial shyvhess toward humans. The resurgence
of alligators in the United States reflects
more than a decade of protection. Now other
governments ore working o save Lhetr
rrocodilinns, smnd fears that 1T may al

readhy be too late
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other day just to feed the little ones,” he said
He and his wife, Francine, smnd chicken
necks, hsh headds, and beef hvers into chunks
that their 1,600 baby gators can manage

Frenzy erupted s the babies piled out of
the water, crawling ever each other, to shovel
their little jaws into the meat. “Sometimes one
will bite into antther's leg, thinking 1t's meat,
and twist it neht of.” said Froncine

We drove to a pond where Ed keeps most
of his 150 breeders,; large animals as long as
12 feet. “Cmon here,” he velled, and an armi-
da of huge heads veered rapidiy shoreward
Like tame dogs, they crawled out to grab hsh
from Froncine's hand

Now that skins are becoming available
again, Ed savs, “a hundred gator farms
couldn't meet the demand.”

Future Uncerdain for Wild Crocodilions

The new availabihty of gator skins puts
conservationists in a quandary. Many concede
that a moderate, luxurv-item hide trade wouled
not hurt alligator populations, It might even
encourare more nations to fnrm their croco-
dilians rather than deplete natural stocks

The big worry i< that the black market will
ot out of control again. Mos=t biologists be-
lieve there will never be too many sators,
that natural mechantsms, including canmbal
i=m;, will keep alligator numbers in harmony
with the available habitat. “1'd like to see
them managed as songbirds or herons are
—for the sheer value of seeing them,” said
Everelacdes Park biologist Jim Kushlan

However managed, the allisator will sur-
vive. Its saltwater cousm, the shy American
crocodile, will have a moch harder ime. A
few pockets of AmeTican crocs remain in the
Caribbean, but the small Flonda population
has been nearly wiped out, most recently by
land development in the kevs, Cars have run
aver several of the rare adult crocs near Key
Larga, Only 11 known nesting females remain

The future for most other crocodiiians al=o
remaims bleak. As Bob Bustard satd m India
“1 would love to have crocodiles evenvwhere,
but that's no more realistic than UBving to Pt
huffalo back mnto the wheat belt All we can
demand 158 few viable and imalienable sanc-
tuanes foreach species in their natural range.”

More likely we'll have farms

All in all, were 1 a crocodile, I'd prefer an-

HI]H'r ICE Age [:_1
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NEW ZEALAND'S
MILFORD TRACK

“Walk of a Lifetime”

By CAROLYN BENNETT PATTERSON
Photographs by ROBERT E. GILKA

BOTH RATEN &L GEEIEAFFRD RLAFE

r I “HE WINL 15 TN A RAGE, battering
us with torrential rain and needle-
sharp sleet. We move in painful slow

motion actoss the saddle of MacKin-
non Pass, stumbling, talling, thén rising to

.E-Ejlg'Eﬂ!' {H1.

After what seems forever, we reach the
Pass Hut and burst mto the cabin. Blessed
shelter

~0 thizs 15 the Milford Track? The famous
“finest walk in the waorld™?

Far nearly a century visitors to New Zea-
land have returned with stories of a spectacu-
lar 33-mile hiking trail that wends through
the scenic wonders of South Island’s Fiord-
land National Park (map, next page). The
tratl opens an unsurpassed feast of pure wil-
derness—Ilush rain forests, glacier-hung peaks,
trout-filled rivers, and thunderous waterfalls.
Lodges permit easy strolls of about ten miles
a day, with side trips, for organized parties of
i more than forty, The natore lovers' holi-
dav takes less than a week.

The Milford Track lives up to all the super-
latives—but we hard to walk it twice to learn
the truth.

OMf wee go, bound for Glade House—first of
the lodges—near the north end of Lake Te
Anau. We board the venerable launch Towera
and motor into waters frothy with whitecaps.

Steep, heavily wooded shores rise townard
stone pinnacles. Here and there brilliant
splotches of red, like paint, reveal the south-
ern rata tree m summer bloom.

Pazsing the lake's Middle Fiord, Tatwera's
capisin calls attention to a wild hanging
valley that is a sanctuarv of the takahe, a
large flightless fowl once thought to be extinet
but now numbering more than 200 birds

Dhisembarking, we plunge into a rain forest
of enormous beech-trees, whose branches and
trunks wear heavy wet suits of green moss,
and, in minutes, we warm to the welcome of
Phil and Betty Turnbull, hutkeepers at Gliade.

With photographer Bob Gilka and me are
his wife, Jan, and mv husband, Pat We are
introduced to our sleeping quarters, double-
decker bunks in male and female dormito-
ries; to our mess hall; and to our fellow hikers
—a mixed crew, mostly from New Zealand,
but also from Great Britain, West Germany,
south Africa, Canada, Australia, and the
United States.

Betty Turnbull at the piano livens things
up with never-fail songs: “Amazing Grace,”
“Home on the Range.” “Waltzing Matilda,”
“lLoch Lomond,” and “Silent Night™—the lat-
ter a month late but rendered with feeling

Phil proclaims his conviction: “The Mil-
ford Track is (Continued on page 121}

Quicksilver veins on a mountain’s face, waterfalls spring to life during a
storm along the Milford Track, a trall that draws hikers from all over the world.
Here in New Zedaland’s Flordland National Park, ice and water on the move

hove sculptured & realm whose rugped beauty is sometimes fraught with danger.
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Almost tme, a chicken-sire wekn
Swoew Aeidand's ITEEEDL Y [rehitless
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(rlacier eleams with vear-round snow

Hank

i I=I.".|..'-|'_'. Mount Elhott

atop Mackinnon Pate Jerval
11

Clivwn of the mountains, a ken labove)
bovers over a party of trampers hoving

unch, awaltng the moment (o swWoop
down and snatch sandwich scraps. Al
other times: the bird acts the part of a
hawk. soaring above the highest summits
and earming a reputation for somelimes
attacking sheeg

The bellbird (left) dines on the nectas
of an exotic fAower known as the “mned
ot poker.”
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o place where people meel @s strangers and
part as friends.” It is all good-natured and in-
nocent, like the summer camps of my chilid-
hood in the 1930%. And we campers respond
with laughter and relief that at least the
human side of the adventure is easy,

Hilleted at “The Cottage,” we sit in candle-
light before sn open fire and, just as Phil had
said, we shortly begin a friendship with a
party of total strangers—a family from Lin-
coln College near Chrstchurch. Patrick and
Frances Fox are walking with their sons, Ken,
age 15, Harry, 17, and Tonv, 21. Putting
finishing touches to a hunting cap she has
sewn for Pat, Frances savs: “The bovs are
growing up so [ast. We wanted this time to-
gether before they go their separate ways."”

In the might T wake to rain, but it has a
pieasing sound on the roof Sa [ drift into
sleep again—undisturbed.

Wild Creatares Lack Usual Wariness

The morning appears bright in the Glade
clearing, with the sun spothehting the high
mountains (pages 118-19). My backpack
seems ds light a5 my heart as I step across the
swinging bridee over the Clinton River,
spotting two of the brown trout that make
it famous

Instantly we are back in the sternal twi-
light of the rain forest, walking to the un-
ceasing music of the rivier as it ripples over
gray and white stones Evervthing testifies
to the bounty of abundant water: red, silver,
black, and mountain beech-trees; gardens of
ferns, many as tall as saplings; mosses anid
hichens in marvelous variety.,

We hivve ten miles to go this day, and each
milepost shows us a picture of a different
native bird. We spyv (riendly little fantails,
constantly spreading and Huttering  their
white tail feathers. A flightless weka joins us,
as curious about us as we about it While we
eat lunch at Six Mile Inn we feed a kea, the
parrot that seems to think it is a hawk. flving
and living at great beights, enduring storms,
but almast tame, even cheeky, when with
peaple (left)

“It"¢ like an Eden bere,” savs muide Terry
Inder. “With s0 few predators, the waldlife is
accepting and trosting” For man, it is even
better than Eden, since there are no venom-
ous snakes or, indeed, any dangerous animals

The trall begins to climb as the Clinton

“Walk of a4 Lifetime"’

broadeists with ever louder roar, Soon we
are out of the rain forest and crossing a
glacier-leveled flnt that opens up an extraor-
dinary view., On either side the mountains
vault to the skyv. Their rock walls are
spangled with  waterfalls—wispy, silvery
plumes that appear from the distance as
fragle as feathers. Omne such fall, fed by a
high creek that jumps off into space at the
cliff top, created and refreshes Hidden Lake,
where we stop only briefly, since the day has
grown overcast and chill.

Nearing Pompolona Huts, goal of our first
day’s walk, we encounter another, more dev-
astating result of moving water: a “niver”
of rocks, some as big as boxcars. Thev have
poured down from the helghts in a span as
broad as o soperbaghway.

“We call thiz a ‘slip,™ save my walking
companion from Christchurch, George Gates,
demonstrating the New Zealand penchant
for understatement. What might have caused
it? Perhaps one of the region’s violent rain-
stormis; new storms continually add fresh
stones-and rearrange old ones

I am among the last to make it to Pompo-
lona Huts. | fall into bed immediately after
dinner, troubled by the thought that my
Washington, D, C., training for the track—
a daily swmm—hnsn't been half good enough

It begins to rain hard abowt midnight and

‘continues through the night

Storm Gets o Head Start

In the morming our tmung 15 off, Pat is
moving slowly and in some pain, having de
veloped blisters | am tred from the un-
accustomed exertion of the day before and a
restless night Bob is repacking his camera
gear aned Alm to protect them against the
steady rain. And Jan 3 waiting for us

S0 wie are the last to shove off from Pompo-
lona, a serious error since the lonoer we delay,
the longer the rain has to make critical
changes along the traml,

stepping off into the downpour, 1 recall a
comment some wit has penned in Pompo-
lona's guest book: “Up periscope!™

Immediately we see the handiwork of the
nightlong rain. The stream alongside the hut
—a mere trickle the dav beflore—is now an
angry river, and we move cautiously across
its swinging bridge {page 116) before pushing,
single file, up the narrow, rocky trail into the
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Evervwhere there 15 the sound ol

Fien 1oresl
[rom the Clinton at full roar
WHLET

§ O

rushing water
from uncounted small
falls that have been mewly activated

dArenms  and
Lhe CERSeiEss =|-'||':'"||I'_' af water {rmm trees
around

I'he trail steepens into & series of swatch
hacks, and I am uncomforiably aware tha
It throws me afl bal-
e s i | Ha kmvwavacross water-shick rocks

We have been chmbing steadily, and sud

b fermis Lo ss-Carpeled

1Y JULCK 15 oW Deavy

rendy we are okt ol the

= K z
ahove  timberline. Lookine

high Ccountry,
hack, we can see Lhe plunging Clhnton Lan
von whence we have come: its walls are ahive

with new waterfalls born of the storm.

I:'I|_' -._-I|||i_||' ikl
oot Mount

Looking U, Wie sOE U

Viackinnon Pass between 6,004

fnrest, i the open

Balloon and 3, 850-loot Moumt Hart, But here
i the open a new and terribving adversan
has joimesd the rmin. Wind! 1t stnkes in gusts
a0 strong that we must stop to wait them oul
We fall, full face in the mud and rain, then

stragpele on, hmally onto Lhe pass
sarldle and to its shelterine hat, where T am

newly determine

rise el

b stay until the storm 1s

spent, even if it means overnighi

A Waterlall in Reverse

Most of our fellow walkers have come and
gone. We dump packs, gulp hot te, dand waoll
sandwiches. All the while, the wimd outside 1s
rising,

anid buckle at each pust

miid thie hut's [ wionn] sidles rattle
The radiophone rmgs, and we hear an ur-
“The barometer 15 fodlinge. Wind

Fenl volce

."'.'|||'|I”|"|'|I |:r| I"."|".'J|"|I|'|'-: i |r||"|r|'rll"| II"'-T-"'.



the hut mnd
come down the mountain as fast as possible.”
At the urpmg of our guides, we strogele

Tl hlll ||I|-"-':'

(U miles an hour,. Lepve

R | !,-IIII- ||-"-*- Antl. r1|ll.'l'|i.'".: i
arn, o worman of
1= knocked flat. The danem
the winul is

stageer into the ey blast.

shight stature
of being blown off the
Viery el

fear comes (o walk with us. We  creep
down past Mount Halloon ontil, at last, the
slope at our back becomes a shield aeainst
least. It isthen,
during # pause to catch our breath, that we
s, directly betore us, the wonderof a lifetime

At the b of the Jervois Glacier, a thouwsand
storm-inesered

miehits

[HLsS b

streams umite as oo single

force thit Ips Inilo space Wil a

nonstrous suree Irom a SO0-1ool-fuaeh clith

i s o a ||I|"‘|"--'rl'|'|'.

Clouds roil up from the vallev, and
mountain slopes thunder with waters

popcho-cial nkers ¢lamber

Tl 855 -.|i|'.-:'l"- FOCKES 1 A hiadang

garden of ferns On the aithor™ frest
el wind almost
stilled her ond other hikers durine
the crossing of Mackinmo
sanne White (above) helped suids

the stmapglers to <helter at Ouaintin

walk. driving rai

|I.'.!"' AL

Huts. Skies cleared tor a second wnil
il thi tr

i extrancdinary heauty

i, mmbine for an experencs

'he gale, sweeping up from the
valley, catches the water in the torward edpe
of the fall and reverses i1, drnving it back up
sheer-sided Mount Elliott. up past the
i on nto the hovering clouds, where it 1=

Hut more

RALTET

dumped anew as lorrential rain

A5 fantastic as 15 the =ighl, we must push
afl, for that verv rain 12 making th
roughér by the minute. We must now waile
rushine streams
selves—holding 1o a rope barely anc
by Pat, Bob, and the mdes

At Crow's MNest, the radio crackles news
‘-Il-l' ]":ll.'l:'lr'l:.,'

ETHIE

near-witerindls i them-

1ol

srn, bed by waters from Jervols
Lrlcier, 15 too swallen for us to Torcl We shall
have W detour Dy way of the longer Arthuor's
Irack, which brdees the stream

MNowt fontasy becromee realitvy. W |!'.:||'.'.L-



almost vertically down a barely discermble
track covered with small trees whose gnaried,
sippery roots are bare from erosion. The
wny parallels a rain-swollen creek, furious
with white wauter and thundering with water
falls. We cling (o a single wire, strung to pre
vient falling, per
At this moment a miracle occurs. A beauti-
ful voune being in vellow shcker, with long
braids swinging and eves quiet and renssur-
ing, appears on the trail. This angel—called
by the Suzanmne wWhite—
pours life-sustaining hot soup I ame later told
that she 15 a summer helper in the Caintim
Huts kitchen, a student with o degree in
geography, and that she volunteered to hike
up to help us (page 123) But I know heavenls
intervention when [ see i
Cne by one we strepele into Quintin, sur-
12 hours of walking in a steads
downpour nnd bowling wind, over slippen
rocks, Aooded paths, amid crashes of thun

1aps mto the torrent

hiuman name of

ViVirrs o

der and flashes of lightning. Darkness 15 {all-
mg when 1 reach the Anal swinging bridge
anfd cross on a walkway ankle-iieep in swirl-
ing floodwaters. The windows of stmple, rus
tic Quintin Huts, glowing with light, are a
strht more welcome than 4 palace

Concernimng That Flappy Little Struoll. . ..

Cheers for ¢ach of us go up from our fel
low hikers, whose earlv arrival has saved
most of them from the brunt of the storm
Wet 1o the skin and bone cold, 1 neverthe
stop to make a speech

“Anv nation,” | announce to the assembled
rroup, “that considers the Milford Track a
happy  litle |~.::]iri.‘1_'. stroll must breed the
Mos] Collraireigs ;II"|||| ¢ Cin 'L‘Elﬁ]:l.
To New Zealand'™ You could have heard the
shouts up it Mackinnon Pass

It = an evening of warmth
and the soul

The original scheddule had called for a hake

R 6

STIMINEEsL,

for the oy

Strugrline against high winds, lan Gilka, at left, and the author leave MacKinnon s
Hut as u _'|:||IJ|I.' cecyres the door. At Muockav Falls (reht), reachecd on the 1ast day of the trek,
o' shaft of sunlizht sienals that the elements are agin ot pepce. When prospectors john
Mockay and Donmald Sutherland discovererd e calarndcl m 158 Ahe toss ol a oodn gave i

Muckav's miome. | he

loser's name went o the next falls—much grander Sutheriond
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the following day from (Ouintin to Sutherland
l".:

FAn COntnuing

. the world’s seventh highest

Bl with
Wi Choose To nest
COur last day miles of water
raviiger] paths 1o Boatshed, Mackay Fialls,
Crint Gate Falls,
boatl takes us w Millord Sound
hord ol the same nmame Hollowing DAETES
With blisters making walking an apony,
Pat boats down [ake Ad |
EEht-pound brown trout. His prze turns up
imner thit meh

|||"_|_'!--| I-;

] SandBy Point, where 3

|||"-'-'|I AiTE

1
CHARCTHES AN

s I sUupeETD INrsl course ol
il the Miltord Hotel

| be next morning we sall down Milford
=ound to the Tasmim Sei, 10 the thrall of the
spectacular Bowen Falls, gushing from cliff
lap o sound, senerating power [or the Mil
ford Sound Hotel, soaring Mitre Peak and its
nelghbors, all black monoliths risinge sheer
from the water: and a colony of some twenty

brown scals frolickine among the rocks
Weather Does an About-foce

Determined to walk the track again in the
hope of good weather, we return to Te Anau
ind Lthete learm the full scope of the storm
wie hod endured. From the ter
Lhat fell durng that
Lake Te
whithe the wind whipped waves up W Seven
feet. And the same winds
Mount Cook. blew a hut off the mountain
and killed four climbers huddled inside.

Hy helicopter we fiy low over the Milford
Irack route, from Glade to i’-'|'|||||-||-||:| Fi
Machkinnon Pass, to Quinting, where we peel
off for o sizht we had misgsed on the ground

nches of ran
=undday. d-rmle-long

Anau rmose some three feet ovierall

SR EDINRE on o

Sitting in the copter’s transparent bubhle
we flutter above Lake Quill, a illed cup sur-
rounded by high, bare, and nigeed peaks. We
follow the waters of Quill as they slip through
aomere sht i the rock and plunege in three

a leap of sheer

=
ad
|

!-

stages 1,904 feel to the viddley,
est beaguty known ns Sutherlnm
Returning for
Blessed with the kind of weather that con
lrms the track's repulation as the world's
finest walk For me it becomes the wa
a lifetime
From

alls

CNAT '-'.'lllrlil IIllri.l'I Wi e

iy Six Mile, Phil Tumbull

vies us a it in the jeep thal carries supplies

Ua ol

to Pompolonn. He stops to show us the loun-
dations of a cabim built by explorer Cuintin
Mackinnon, who discovered the pass I [ RSE

: I* Ill!I'!'. "-I.I. I|I .II ;rr.!llllrll

and helped open’ a track for visitors in 18849,
Yoot, we wilk a path white with Bowers

nhbonwoord—"like a bridal path of
Jan savs—and thread a
feld of dandelions, purple clover, and Queen
Annes lace near Hidden Lake, There, under
e skies, we sun on the beach, hsh {or Aot

and swim in tonic-cold water

01 L

orange  blossams.

Uptradl, with clouds now a canopy, 1 sit
iwhone by Lake Mintaro. 1t is a place made for
reams. he still, grayv face of the Inke haiint-
el by mast. The enormous trees, hundreds of
of cloud entangled 1
hroken

sivery chimes of the bellbird’s song

i
VLS |||.| Wwith WIS

only by

their branches. The silence,

as a man hall his ape. William
Anderson at 535 Keeps butlding hots, cut-

Spry

ting trafs, and writing.: His delimtive his
borrw, Afiiford . Prasly, dreawe an
the Quintin hutmaster and traill foreman

Upholstered 1in moss and lichens and car
; (lcing page), the trail

Yrthiur River

KIeal SWILE Terms

iperskle th Colllel seErvie AN

B sptiins for o fairy ol



“A hne achievement.” having

successfully completed the Mil

t i EXTHET
rochime i
Erenneth
nker
Christchurch

W enianiers

End of the trail, Milford Sound




shorthy 1 push on, and withim the hadf bour the gt of a young friend and volunteer pack
reach a swinmng bridege and pause micway bearer, Fichard Hon

wross it. Lhen, as 1if on signal, the clouds di The cabin 15 aglow with candlelicht and

rectiy over my head part ke 1 massive cug warm with the laughter of our overnight

tain el there, in i sky suddenly Aooded with.  party that includes Ken Chilton and Zven

sunlight, hang Mounts Hart and Balloon kepka, a former foreman of the
Atop the pass, as Boly puts his cameras to dinner T put a2 waltz on
wWork, _1.L.“. anid | |Iil mc beside [ake .".rt';ll.r.'J-. dance with .-"'._'. ¢, WHOSE Frnce 1
feasting on views of Jervois Glacier (puge  his Polish heritam
1200}, the Arthur and Lreen Valleys, and thi | e pext evening, back again at Milford
distant Lady of the Snows, goiden in the sun Sound, & few of us sail out across the night
[hrough binoculars we watch the fipures of shrouded sound for a visit with the
guides ken Chilton and Jock Mclean who,  brighter andcloser than have ever seen them
with Pompolona hutkeeper Boster Huarker, we lnlk, as people will at such [oTEnant
mmb the naked tock that forms Mount last moments torether, of Godd and eternis
Hart's summi [here i comethine about the Milford Teack
F'hat night in the Puss Hut we dine on that makes us feel we have just had o spe

1
prilled steaks and vintaee New Zealand wing racounter with both D




Ihe Flight
of the
Gossamen Gondor

By MICHAEL E. LONG

T AT

% I'r||

ITH A NAME like that, it just hiad to iy
And the human-powered machine thad
looked ke a cross between a dragonfly and

a windmill did—hundreds of times. But r
could Gossamer Condor's pilot power the amrcrall

aroamd a course that had frustrated apronantical
wizards from Frince to Japan?

Simce 1939 human-powered theht enthusiasts -
hael vied for a preize, now warth 527,000, offered
by British industrialist Henry Kremer for the first
arreratt Lo COMMPIEle o course set By the H||:'--._':JI
Asronautical Sociely: a Agire gight around tw
pvions half a mile apart, clearing o ten-foot-high
ohstache at start gl fTmsh, Alter many 1alures,
some questioned whether the feat was possilie
but still they tned. Cne cantestant labeled the goal
the “Mount Everest of the wind bulls

(n Awsrust 235, 1977, at the AITTHOIT Relr
Shafter, California, Everest was pttamed. Pedaling
steadily, 24-vear-old Bryan Allen, 8 formes
competitive hicyolist, spurred the Condor, 96 feet
in wingspan but welgning only 70 pounds; around
the course. He passed over the hinnl obstacle

with feet to spare. Four davs lnter he repeated
the climax of the fight for observers and

B L
phologrARIeTS right). s e







Just the night
amount of flimsy

[FTLD IT SIMPLE., fiv it slow
E-':q-. ided designer De. Paul B
MacCready (right, standing
Behingd fuselage), an asromautical
encineer and a former
INLErMIablonml =0aring | II.lET1'iI1|||'|
While most of his competitors
-| CFIL Ty 'II"'I.-.I.':I'.‘- ol |.l.||."-
ralting elaborate arplanes thal
tok months (o hx alter o criash,
MacCUreadvy apted for a L k.

-||I|'.["'- bemst” butll wit

| st
the right amount of Himsy™ 1o Hy
at around ten miles an hour

Low=speed airfoil specialist D
Peter Lissaman, vice-president of
veroVironment Inc., Macl Treadyv’s
Pasadena, Cahtornmia engineering
firm, installs a propeller on
an early version of the Condo
(upper lett), Like a paperhanger
workine siclewnvs, téam member
.['l' k Lambie |'||.'||'|-' cover the wing
of the 12th amd Anal saarcraft
with Mylar, a thin clear plasti
lower left)

With the leading edge of the
wing made from cormugated
lilllillll'llli. LIVER [MLELTAD) ':".'i]'r' -'I.E'Il:.
._-_l-:_l"l' im tUDINE serving 0 rII'I'
muin structural elements, refining
the Condor was, as Macl ready
savs. “no big deal”™

Nor was repairing it after
numeérods mishaps, actually an
essenid part of the Lesting
program. “The only way we
|-i’||_"-.'. I '..".ZL‘-I--| =LFOME |'|:-||'I'_'|'I
wiis 1t it broke,” o Waid "|_'.:-'|:'.

Exercise physiologist Dr
Joseph Mastropaolo (right, at
contrals) devised a training
program to increase the power
ind stamina of the mlot, who at

5 pounds weighed nearly twice

ns much &s the arplane






Like the Wrght brothers’ glider

of 19032 labove), the Sossamer Condar
smploys an afrfoll called & canard in
front of the w

ing to maintain lavel

canard perll I Lo
bank for slight
turms of the aircraft.

'———r:..l.

1
Bhw. > g

. i

For magor turns, the pilot  in

uses a lever connected

Pians wire , card-
strung from board and rits of
aluminum posts aluminum, spruce,
helps strengthen and balsa wood
the wing, shape the wing,

16 colored red and
can be counted.

directine

Variathon in drag, ar air

to plano wire to twist the resistancs st the wing tps

wing tips slightly, and

halps the aircraft to tum.

Ainborne at last on gossamer wmgs

F WISHES WERE WINGS,

earthlings would have flown

under their own power long
ago, for unassisted flight s one
of man's ancient ispiration= In
mvthology Temrzs fright) and
his father, Daedalus, flew on
feathered wings held together
with wax. [gnoring his father,
Icrux Hew (0o nesr the sun! its
heat melted the wax, and he fell
o the se=a hiedalus, we sre
toded, landed succesefully,

In the 15th century Lecnardn
da Vinci drew plans for a1 man-
powered vehicle. Venturesome
Furopeans  later  attemptod
soaring fhHght with a vardety of
padeies and feather-' or cloth-
covered wings, sometimes with
fatal results. Perhaps the all-
time répomd for Intricacy poes
Loy in ursuccesstul English auto-
giro (lower right)

Lured by the dream as well
ns hy the British prize, emi-
nent seronautical dessmoers bod
teams that fabricated elegant
wircraft (hacing pagel

As pilot-cyvelists huffed and
puffed. some of these aircrft
flew for consuderable

minor turns, and twisting the
wing tips slightly for major ones,
Paul Mo Cready solved the bow-
speed turning probilem for G-
samer Condor, and his mircraft
wafted into aviation history

Chain-dgriven propeller

yeilow so revolutlom

dlistances, u_r.u

4 ally in a
stramight line. By manipulat-

Candar’ M

_mimp_." g o canard] mounted on a
:::tﬁ'ﬂﬁd [enke im froml of the wing for
aDC-9,




Aluminum tubing

runds through the
wing as the main

canard, and fusalage.

With its huge wing area of 1

BOO aquare Teat and a wesght '

of 205 pounds, including pliat,
the Condor crugses-at only

ten miles an howr, N\

First two-placs hurman-
powered sireraft to fly,
tha English Tovcan made
a ToG-yard flight in 1973,

‘ Oxetrigger airfoiis
' feot wing af the French

Hurel Aviette. which flaw

|,083 yards in 1974

The Japanese Siork
In 1977 achioved a
straight-line flight
of 1.3 miles.

yurdh in 942, Rebuilt after
a crash as Puffin I labowel,
the airoraft crashed again
and dedighers gave up.

ﬂ _I:!;Fﬁ"‘mﬁ'kg LA




"Hey. this is the day!

EDALING determinedly,
Brvan Allen coaxes the

Comdor into the air to begin
the historic flicht iabove),
During preflight inspection
moments hefore, MacCready
demonstrated the aircraft's
quick-repair capability by
taping a hole in the wing (left).
He also cut a hole in the nose
to cool the pilot's legs.

Approaching the finish line
irighth, Allen experienced a
combination of exhilaration and
astonishment. “Hey, this is the
day!” he thought.

The Condor covered the 1.15-
mile course in 6 minutes 22
seconds, a tme that could
have been matched on the
ground by a dedicated jogger.

National Geographic, January 1978










Euﬂu-r from a major erash ﬁ:-ur
days after its victory flight. “After
five of these vou' don't reallv gﬂ
hysterical abotit ahother one.”
savs MacCready (Inr left),

The Condor crashes with all
the speed and impact of a
falling hmdkﬂ'qhitﬁ “It seems.
o tiske forever,” savs pilot
Allen, whi remuins unscratched
d‘tﬁﬂhﬂ' hﬂ' miﬁh]ti]i- ALBUET WL




Spin-off: betten household fans?

WEET THROB of success Here he takes o spin on a

After the Bight MacCreadh custom-built bike made by
takes Allen's pulse (below) a friend (bottom). Allen
Between them Vern Oldershaw, trained for three months an
the Condor's structural engineer, i device that measured his

beams the broad smile of victon muscle output

Lhiring the fight Allen generated What next {or the Gossamer
nearly one-half horsepower, fouw Condor? Practically speaking,
times that of a weekend cvelis not much—a breeze in

¢xcess of three miles an hour
puts the fragile aircraft in
immechate peril

But MacCready points out
that Condor's aerodynamic
innovations could !
bv soaring enthusiasts in

S

I.Ig'|r'i-|.|'.;.'_*|'| '

planes, gliding
parachutes, and hang gliders
Of miore significance, he adds,
the knowledge gained from the
charactenstics of low-speed
airfoils may heip create more
efticient household fans and
wind-turbine bindes, improved
mrflow through heating and
Il'-|l|'lr|'_E '-_"|_--|,I'rll:-‘_--I :_-II_'!';'I'.'-l_"- E%l

a better artiical heart pump ﬂ

L] el Creagrapflic, Janiary f QTN
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“MY NEW BIFOCALS HAVE NO LINES.
AND WHO NEEDS MORE LINES?”

ADLITE

Ultrovue Llenses

BIFOCALS WITHOUT LINES.
Those bifocal lines that
added another five years to
your age have disappeared.
AOLITE Ultravue lenses
have no lines; vou can see
clearly close up, far off and
everywhere in between.

i
.'|'

A I

There's none of the blur
that occurs at the line in con-
ventional bifocals. With the
Ultravue progressive power
iens, the different magnifica-
tions merge together
smoothly, The result is an in-
visible bifocal that gives you
Clear vision at all distances.

Ultravue lenses are
made [rom a space age lens
material calied AOUTE. They
welgh about half as much as
giass, so they can be as big
and fashionable and tinted as
you fancy.

ABK THE EXPERTS

Your eyecare profes-
sionals Know all about the ad-
vantages of AOLITE Ultravue
lenses. [heyll tell vou Amern-
can Uptical is as trusted a
name as vou can find in
high-quality ophthalmic
IEnses

| ook for the Ultravue
lens window emblem or
counter display.

Ultravue lenses

THE INVISIBLE BIFOCALS.




Lincoln Continental is a standard for luxury cars.
In 1978, we have not compromised that standard
In any respect.

Lincoln Continental continues to offer tull luxury.
Full comtort. Full pleasure.

uxury
have their standards’

LINCOLN CONTINENTAL

LINCOLN-MERCLIRY DIVISION

.......




Getting close to
crocodiles

“MILI [EART WAS POUNDING under my wel sull
retalied pnotographner Jonathan Qigr aier
scutsa diving 0 the home pond of a ning-foc

i
American glligator (right) at Florida's Wakulia

aprings. He used lape-retcorded 'llfl_-’.'!: wh
recernt giched yourg 10 Ohng e creaiur

within range. Biair and stalf wriler Rick Gore
(above, rghl) logged a twial of ten menihs of
mcodile chazsing In the U S and abhrosd for

this month's NATIONAL GEQGRAPHIC renort an the

beleaguerad animals (page 90) Blairs ghoto-

grapns are gamong the mosl remarkable avol
made of crocodiles. Share such adventures

nominate & fmend for sofety mambarghip

$8 5[:] CALENMOAR YEAR 1678 MEMBERSHIP DUES INCLUDE
SUBSCRIFTION TO THE NATIONAL QEOGRAPHIC
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Readers of National Geographic Are Invited to Acquire

The 100 grm fest Céoo@
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The World's
Greatest Works
of Literature

Bound in
Genuine Leather

Decorated with
Real Gold

L

Al

T

\t

F

e e—

tisn't difticult to list the world's
greatest books. Thelr titles spring

instantly to everyone's mind, be-
cause what makes a book great is \i=
ability to have a lasting impact on each
new peneration of readers. A book
pecomes great only when it -
recognized as being great—peneration

Alter generation

Melville's Moy Dk Dickens [ alf o
' 1 Chaucers Canferbur

|II|.!r" - |I.| [Pl I | ] NdCEEray 3 I. Rrfir
] [T 1 LIITE 5 L om [ETres H.|'.-. r|"|."|r'_'.r_='_-.
aiariel  Letter Dostoey '.-l‘-._'- S Lrime and

Rl Homer's i 1 Bronté's
VWl hering ::'.:_r ki, Dante’s Dmomme Comedi
Switt's Gufliter’'s Travels, Mark Twain's

'I|-|'||I-|"'- T :.'.I.'.l h.l:lrl'lr.l-..----" .I
Books like these are the greatest books
r. I i 1 ] 1 1

of all time...the books of netine dalur thai

] = ILE l |
galn ramily wants aon its !"-'-'.--"*:l'-".'-

As Beautiful as They Are Meaningful

[ he pride that one feels in acquiring this
edition of the worlds preatest bBooks

Lummes not |:':|'._ ITOIM DOWer 3 _'..J

signiticance ot each literary master
[MEeCE It comes also Hom the sheer

pEauty oF each D ""i': Every volume n

this private library will exemplify the

uifimate m the art of printing Hlus-
|

trating and pinding

Genuine Leather Bindings

loday it is rare to find books bound in
genuine leather. The cost of sut
bindings and the Hime required to create
them has made the crafting of such

pindings an almost vanishing art

!;5'-' l|..lI '-'-"i:. [n ".'!.- [ '.-.!' ron L .':.. g :".|' I [H

Unigue Cover Designs of Real Gold

lTa turther enthance the richness and
beauty of vour books, each binding wil
be decorated with real geold, Fach coves

design will be deeply inlaid with this



The 100
Greatest "ﬁ(’.‘.’-‘ ]
Fwer Wrilten>

-
| -
gy

Gilt-edged Pages

Complementing the gold of the leather
WETD = CHeEsSIeEN 1f -'.l'!L: :'.'.|| CUEInNg OF eyery
=

[l
i -'II.- i t |'.§'.':r'- VET |.|I.'I I Wl | [

¥ i
- ¥ H -
EETEE At e RET T .II o ||I.|

Elegant in Every Way
l'.'.i.|| I:".l'.'l'.

i r..lr-:_-l_'l'_"" f 'l'lr

L Hnal touches of elegance
dill have beautitu
vighest guality., contain ey~
ribbon page marker and be bound with a
hubbed ne that s used In only the

Hinest books

T he result of all of this caretul attention
to luxury and elegance 15 a collection ol
|' FLYK = 'll.ll |." IS i" i I'-: MEeMmuoOories Oof I'-_ £
great private libraries ol the most

cisCTimMmNAating ramiuieEes 1in .I.'I"-. & LT |'l'l.'

Distinctly Different Volumes

Lhstinctivenessis the '.'I-.'l-I_"l'-"il.i OF s
private library. No

yme. The leather used n the bindings

EWLE W 'E'..r'l'll"'_- STre Thi

will be of many colors and grains. The
tvpe stvles and illustrations will vany
clume matching ths
migque character of each oF  the

dividual works. The desipgn on each

Jume's leather cover will be diHerent
with no two alike. Even the sizes of thi

i 1 i ¥
DOTES I0 TNE ---|!-'|'|--r' '.'|'I'| VaT W

A Most Important Family Heirloom

| acquire this distinguished edition of
The 100 Greatest Books Ever Written
|= to establish a Family tredasure that will
w Eenjoved now and passed on from

peneration O gfnetraion

A Truly Personal Library

When vou acquire this edition of "The
100 Gireatest Books Ever Written” vou

are building a personal library that will
be one of your most prized possessions
o L*r'.'.L_'.!t'.||:'§.' identily each book in the
edition as part of vour own private
collection, a unique personalized name

alFLkA '-'-.IEI IWLLHTIHITY Y EVELY viurllime

T'he Acquisition Plan

Books of the quality of the volumes in
this collection are not generally avail-
able tbday, and thev cannot be mass
produced. Because of the extraordinary
care and crattsmanship required of tine
pindings suich as these, the books in the
collection will be issued at the rate of

one pel month
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Comparable books bound in genuine
5 i = - ¥ 1

leather sell tor A% mMuch as 550 1o 575
1

However, vou will be

the valumes in this

-

oniy 28 5

per volume

pleased to learn

11 [ 1 r
COeECtion '.‘-III Ay IC"'II e - at

each tor the tirst two full vears, Futuri

valumes will be oriced subiect

simitarly

only 1o minor periodic adjustment to

1|:r";T.|-_‘-l VaTvVIing matl rial costs

.:‘ :I-'-.:..- -.1*_'-:-i|'r.- VYOI May fetuirn. anvy
volume within 30 davs fora full refund
Of yvour purchase price. Moreover, vou
need purchase volumes only as long as
may cancel
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FOUr sSUbsCcription at any

R.S.V.P.

10 act el bhis INnyiEation
Preferred

it O us I|_-."l_::

vou need only
complete the subscription
Meservation and returr
MeCessary to send anv pavment at this

Hmiie.) This

ReCessary Lor

simple step is all that

VOUu to e bullding a
own thatis sure

nrivate librarv of vour
to be envied by all who seg

treasured by all who use |
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Preferred Subscription Reservation

The 100 Greatest ﬂ?ﬂfﬁi Frer Wrilten
The Easton | i
17 Richards

Mo i

it "-.': ey EEEnl '|'.|.. rieg
A 1§

Simply il this
Ik, Conn. Dess? vubselptlon reservation
I 1 1 !
||
¥ ii i i
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AL & comvenlE#mce, | prefer (o pay o tar vy st
vivismive i e oobtiection &1 S50 frtEin L1z hipming
and hamdlmg Ulotal pavinent £38,7 -nc keised I rei b

pavabile to the Eavtan Prees






Number Eloven in the Involved American Series from Allantic Richfiald Company.

ast night we got the bad news.

| had this class assignment to monitor my family's use
of energy at home for a week. We gotan F

Tuesday night my brother watched the same two hour
movie on his TV set that we were watching in the living
room. Not too smart. Thursday Mom ran an entire dish-
washing cycle for three cups, two plates, a knife and three
little spoons. That's a lot of electricity and hot water down
the drain.

Dad drives twenty-eight miles back and forth to work.
Alone. When two men he works with live right nearby. They
could carpool and save about a thousand gallons of gas a
year. And me. I'm guilty too. | went out and left the radio
blaring in my room all Saturday morning. Dummy.

So last night at the dinner table we all agreed to do every-
thing we could to conserve energy. Faster showers. Lower
thermostats. Fuller cars.it's a fact that this country's using
up enerqy faster than we produce it. | read where we may
runoutofoil — forever — in thirty years. Pretty scary. Unless
every person in every house on every block does his part.
the future looks pretty dim.

I'm getting more and more concerned about the future.
Because that s where | m going to be.

Atlantic Richfield Company believes that ane of our national goals must be fo make every
American aware of the vital nead o conserve energy. You can make it happen. Be an involved
Amarican. Consider the sifuation. Get invalved.

For a bookiet with more Information on this issue, please write: Atlantic Richfield Company,
Energy Conservation, PO. Box 30169, Los Angeles, Ca. 80030




|. Prestons New |28 F"I'!"T Fully lustrated 1'"1141.:.5'.4

Ship Models

and Decorative Mautical
ldeas foor the Home.

You could shofr foe momilas
aixd eves find b |-.'"|Jn_ e-ils
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lustriced i Frepion's now
(alaling) |JH pages tedming
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PRESTONS

CAPTAINS of DESTINY
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Coloambus, Eisenhower
¢ Hitler. Thess aré onfly a Tew
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FrorT all Jn.-:*r ihy wWarld.
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] w Free 1978 Catalog From &

'PARK

FLOWER SEEDS, VEGETABLE
SEEDS, PERENNIALS, HOUSE
PLANTS, BULBS AND
GARDEN SUPPLIES
HOW TO DO IT ALl

124 PAGES IN FULL COLOR

GEO. W. PARK SEED CO,, INC

58 Cokesbury Hosd
Gireamvwond, SO 29647

|'-_|':_"|| ST IE] I e Ca o i T

CITY

I I
i l
I !
e : ;
i STREET |
| |
] i

-

STATE ZIF .




“EVEI'Y time r -., |
we visit, it’s like a it
little honeymoon. We %

get away by ourselves
and get to know each
other all over again.”

Paul and Michele Flotfmann talk about thetr elghth visit to Bermuda.

“It's so lovely and quiet here. You never
tire of coming back and back and back.”

"We mel some schoolchildren and
they were just like old friends.
So well mannered,”

"We spent a day
at 5t. George's. It's so guaint.
An enchanting, unchanging place.”

! T § | '_I'l
Mg liehes o

Rienckervous Limee

BERMUDA
FESTIVAL
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We've got your sunshine.

This winter, let Eastern Airtines show vou the winy subcompact car’ with unlmited muleage 15 yours

to the sun. With a sparkling vanety of vacations for seven 24-hour penods. Prices will vary depend-
that T help put winter behind vou withoat putting ng on the destination you choose

vou behind with vour budget. Florida, with Bahamas option. $99-$280° plus air-
Florida. Its all yours. For only $170* plus airfare. fare. Spend B days/T mghts at a selected hotel in

Stay for 8 dava/T nights and choose from selected Wimmi or Fi, Lavderdale, or stay 5 mghts and spend
hotels in Muwmi Beach, FL Lasderdale, Palm 2 at a selected hotel in Nassaw or Freeport/ Lacava.
Beach, St Petersbuorg, Clearwater, Sarasota, Prices will vary based an cholce of destimatons. In
Orlando, Daviona Beach or the Flonda Keys. Stay Mg, Fi. Lauderdale or Nassau, vou'll get a tour
in a5 many aties as vou like for as many nights s of the citv: in Freeport/ Lucava vou'll get round-tnp
voul ke, Just decide where you want to start, awd mrport transfers and admission to the Jacques

take it from there, A subcompact cart with unfim Cousteau Underwater Museum

ited mileage for seven 24-hour periods s included. You can’t go for a lower airfare. S0 no matter which
Come to Miami or Ft. Landerdale, $125-5317" plus wy vou want vour sun this winter, call the travel
airfare. Mizmi Beach or Ft. Lauderdale js yours for  specualist, vour travel agent or Eastern. We'll give
B days and 7 nights in selected hotels. And so you voul @ vacation vou won 't leave behind. At Eastern,
don't nuss a thing (ke tenms, goll. dog racmg), a we Ve ool your sunsbinie.

A EASTERN

THE WINGS OF MAN

"Prices are per perssn, douhie ocrupancy, and do nol inchide amiare, medbs, e, of iransters doless indiciled Pricei effective

|25 o 404078 and dre subject 0 changs. Thies and msarmnce ool mciuded @i car rental
I'Ti':' W s £kl Sl % 4 Femslerdd] serv'e m |'|. it Fastern Adr Lines, biw
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The 1978 Buick ‘Electra.
Intelhgence and eleg

When tadple think aboul Mo fenl wa're proyds
A WELETY CAr, Qung raiuraiy: e MCWESWE 1S 1DE Oow R il exsErmioiary
aime ;:'.-'.l- kLS LAUY OGRS T sl TR 0 WIS e v SHLINED the
Ator gl we ve spenl over 7 new Bectra 1o tha noeds and wanis
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Sve reputation i thiat Sres Congsicer, for inslance, the lacl !nﬂmErEnginEEﬁngHmann;l
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ILSHOLKE e guite eawdant inal W DASE DCCUIeT [y SO mid- DutmcE, he intenor o Elactry con
Ars Of Only a-Fw years-ago tinues 1o be an absolutely agtounding

An interior designed Fivs framtiimar e B s de e 5 sre AL
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"This wateris ~ ' “Ishudder
still a mess.” - o oo e @t the cost to
clen v e desoied e gl it ap.”

There are
no simple solutions.
Only intelligent
choices.

[E CATERPILLAR

L pewuiter, Cut wncd I are [ reiemariy of Coiwreiar Tt O




ke Anongmal plate design with 6% ceramig
tile imset i a unigue metallic alloy with the
heirloom look of fine pewier

& Hand-decorated i Mull color from an
ongmal pavalely-commissioned painting
by noted nautical arust, Robért Deversiu

w  Lach plale made exclusively lor the Dian-
bury Minl — not available m art gallenes
OF SLoTes

o lssued w w stricely fimited edition
uvailable by pdvance reservation onls

e Prced at only $19.50

& This edition closes forever un
Jomugry 31,1978

U July 4, 1976, millions of Amencans watched
one of the grﬂ.mh‘?l apectacies of this countiv's
Jith birthday celebrution . . the passing of
the Tall Ships. Now, for the first tme, the
Danbury Mint is proud o unnounce o very
specinl plale ssue The Tall Ships. This
unigue metalic plate 5 a htting tnbute 1o

Tall Ships - Salute To America

iimited edivon collecior plate honoring the hstonc spectacie of the Tull Shaps

s

Plate-show
smyaller than
actual sie WG
diimeler

N e g e e e e R e T A A A N A A A A A

Amerca and the treasared madens of the sea i
which sailed 1o New York harbor l'rom all over
the workd o salute her! ‘

Mks o lirs & o0 mumiey oivder st gt Doateery Sar
Bl 0 s W seeds o) les sl ¢ bosdmp Moe akaomesenr.
Y omner et redndears pleicse readd IET 8T e i Leale anarv ssile i dga )

I RESERVATION APPLICATION |
: The Danbury Mind Must be postmarked )
4] Hichirds Aventc by Jan. 31, 1978 )
: ."-.“_.r'.,:l.l_|”I [ |I-|l.$:';.l| [
i Pleae secepl my reservaton lor the Tall Ships '
| Maie L Salute e Amenicn. [ understand thal |
j wrders must be postmarked by Jign. 31, |97 I
] Favment s enclosed for Tall Ships !
i ' yuian ity ;
i platcis) at $19.50 covh plus 31 30 pidtage and hon-- |
i dling. Total 521 .IX] i
I
I Name ;
[
1 Address :
: Lty Slile ap |
" I
J I
i

Wil ) I

: A A e R - - -




Energy for a st



DR.TERRI PECORARO:
She’s helping Exxon
squeeze more energy out
of a barrel of oil.

[0 put it simply, after crude oilis refined into

gasoline and ather produets, a tarlike residue
rermnains which is LSy mace No pragucts
ke asphait

| __ r__ 2 i p - -
LA -.=-_".r!'I|-'r-': CHArE, arn cxXxorn Grier] '-:| Y

the hghly lechnical area of catalysis, 1s
a team of acientistis warkiric 1o squeeze
more usapig ENEr0Y out of that resicdug

A5 lerr explains i, the night catalysts can
relp convert the residue into gasoling and
neating oil. They can aiso help remove sullur
and mitrogen o produce cleanar-burning fuels
(At reduce air polivhion—a major goal ol

i
|: AN r-_-_._|_-._;r._-l. ! W Vears.

II'.
=
[

And as a long-range bonus, catalysts tha
FEIMOVE SUITUr and nitrogen may someday
nelp produce lguld fuels from coal, which is

B -

Konke i T
AITiernca g nioneat =i

orenouse ol enargy
“There's mare 1o being a chemist than just
going your science, says larn. "Many things
that ook scientifically teasible may not be
pracltical. Il's Siting down witn the chemical
:

BENQINEETs and maienais scienists 1o sge =1

Idea is practical that makes my work intriguing

Dff the job, Terri enjoys cycling
[anris, and swirmiting

giong Ine Jersey ohore

with her husband.

Who 18 8isg ar

Exxonch
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Kellogg’s Product 19 cereal
puts your vitamins
here you won't forget them.

W

I- b kAl w3l 2
r-:r-_" ¥ 1

af 10 vitamins

Vitamins that taste too good to forget.



~eronomtical4-sedP airraft tha g~
v parry you, at speeds Wpola
163 meph, to bsiness destindglions

all across the colmire
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 Leam to fy and you coabd wim a S50L000 mrplane. Get all the details now aboul the General Aviation Manufacturers: Associmtion
TAREOFF Sweepstikes. Call Beach "TAKEQFF" TOLL FREE, 24 hours a day every day; USA BOO-447-4700 (in Minobs, BO0-322-4400);
Canpdu, BOO-261-6362 tin Toronto, BOO-445-2231) and ask {or the Beicheralt TAKEOFF operatar,
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This year, it's amatter
survival.

I B sgaey ol
1.5.8. Leakes.
Fumaznsy %9, TR

o
- -

1 Yukon Pussage. .
December 5, 1977, g J L

I'he subject. Survival. {

From the dawn of mun o the
endaneered whale.

From the sand. wind, and
scortohing hest of the samib
Desent to the numbing. icy
silence of the Yukon,

The shows, The Natonal
Creographic Specials.

Our excrmg, Amencan-mile
documentanes produced by the
MNational Geographic Sockety and
WOED Pirtsburgh,

The stution. The Public
Broadeasting Service,

Hoping 1o strengthen the fulure of
public- televimon with gh-quadity, ennco-
ing programs. For the entire famaly,

The underwriter. Gulf Cnl Corporation

Fow the third thnlling season in a row,
With two more vears. eight more greail
shows 1o follow.

In the birm belief that exceptional
PROSTAMTING milst Survive, —

The National Ge_qglapic Specials.

Gulif
Gult Oil Corporation.

The Greal YWholes,
February 1h, 1978,

Uhe Bliving Samds
el Marmit
March i, 1778,
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and dishes ciean amounts 1o more H‘H’tﬁ?ﬂﬂﬁ ﬁ':# ; “'-HL . [

' Grumman Hurﬁmam, 75 |

gallons every year.
, _ Huwny.. Hﬂnhfmmrrm H"'n" 117790
The cost of heating this hot water may amount o R ik oo Tt .f., Ny ——

1o 15%: 1o 40% of your annual heating bill
| GRUMMAN Sunsfream ™
The Grumman Sunstream system immedi-
ately lowers this heating bill by using the sun's ’
free and non-polluting energy. The system pays Thtrehahk solrce

INncreasing dividends as other energy costs con-
tinue to soar. And II's an investment that can
400 1o the resale value of your house

A prodduct of Lmrnan ERer = Sstems  Jnc
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