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Between Monterey Tides -

Monterey Bay, a spectacular crescent in the central California coast,
conceals a submartne chasm as vast as the Grand Canvon. Here an
upweiling of cool, nutrient-rich water sustains great kelp forests and
rariie Crectures from anemones to sea ofters. Rick Gore joins biolo-
gists who seek to unlock the mysteries of this intricate ecosvstem
Photographs bv Jonathan Blair, David Doubilet, and Em._fr;-,. Kristof

Athapaskans
Along the Yukon «

Their ancestors crossed the Bering land bridge to occupy Alasha’s
tnterior—jishing, trapping, and hunting game there for thousands of
vears, Now Athapaskans find their traditional life-style increasingly
challenged by the snowmohile, the oil rig, and the commercial fish-
ery, as Brad Reynolds and photographer Don Doll report

A Soviet Sea Lies Dying

in 30 years the Aral Sea has lost 40 percent of its surface area and
66 percent of its volume, primarily to the demands of irrigation.
William &. Ellis and photograher David Turmnley assess an enyviron:
mental ragedy brought on by economic development in the U S.5.R.

Common Ground. Different Dreams:
The U.S.-Canada Border -

‘Geography has made us neighbors; history has made us friends ™
said Fresident John F. Kennedy. Now the U. S -Canada Free Trade
Agreement hus made both nations pay more attention across the
world’s longest undefended border. Priit J. Veailind and photogra
pher Sarah Leen plumb the complex affections and misunderstand
tngs between the neighbors

Chestnuts—
Making a Comeback? 1

Victim of blight, the American chestnut tree has all but vanished
from the eastern forests of the United States since 1900, M. Ford
Cochran and photographer Gary Braasch chronicle the efforts to
save the trees that remain and to breed new resistant strains

Coven Svmmibodiz thg the rich sea bife of Califernin’s Monterey Bay. a harbor
seal peers over fronds of towering kelp. Photograph by David Deobilet
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With the greatest of
ease a young harbor seal
twirls through a kelp
forest in Monterey Bay.
In this cool, deep Pacific
realm cut into the
central Califorma coast,
a remarkable variety of
marine creatures and
environments converge.

JONATHAN BLAIR,
DAVID DOUBILET,

and
EMORY KRISTOF
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T TAKES A FOGGY NIGHT to evoke the
Cannery Row that was, to blot out the
torists, the gift shops, the restaurants;
the fodege factories: A fosgy night
When cats still slink between the shad-
ows. When the foghorn blows (rom

Point Pinos at the southern tip of Monterey
Bay. When sea lions sing doleful solos from the
cald rocks, When brisk air almost wet enough
to drink dampens the faint music of n distant
carousel. It takes & fogey night. Then the
ghosts emerge

Half a century dissolves. The sleek new
Monterey Bay Aquarium becomes it= former
self —the bustling Hovden Cannery. Across
the street the girls from Dora’s come out. o do
the bums bnd the “dripping, smelly, tired
Wops and Chinamen and Polaks,” the restless
men and women who worked the packing:
houses and peopled the imagination of novelist
John Steinbeck

The sardine flest arrives, docking here
in what once was California's—if not the
nution 's—busiest fishing port. The cannery
whistle blows, and, as Steinbeck recounted,
“The whole street rumbles and groans and
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sereams and rattles while the silver nvers of
fish pour in out of the bhoats.

On a foggy night one ghost donmnates my
vision, He sits in a weathered clapboard bay-
view building. It was called Pacific Biological
Laboratories in the 1920s, "30s;, and '40s.
Today the name is gone, but the building is
preservied by a Monterey men's club

My ghost—he's not just mine; he belongs to
every biologist who has prowled the rocks or
trawled the waters af this bay —sits with col-
lecting jars filled with briny specimens. A pho-
nograph plays a scratchy recording of a fugue
biv Bach, A guart of beer sits néxt to-a bottled
brvoroan on his desk, while he types out the
pages of Between Pacific Tides, a treatise that
helped introduce to maring biology the then
revolutionary idea of ecology—the concept
that vou can't understand an organism unless
vou understand where it lives and who lives
with it.

My phost's nume is Ed Ricketts, although
mast everyone here knew him ps Cammery
Row's “Doc.” Ed Ricketts. “Half-Chrmst
and half-goat,” his intimate friend and soul
mate Steinbeck called him. Ed Ricketts. Who
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“A poem, a stink, a grating noise,” John Steinbeck's memories of Conmery Row open hus 1545
novel of the era when sardines made the town of Monterey the top U. 8. fishing port. Artist Bruce
Ariss painted this waterfront scene from shetches he made during the Depression. He portrayed
Steinbeck asleep in the Packard emerging from the Pacific Biological Laboratories af Ed Ricketts,
a heilliant naturatist who welcomed struggling artists and freethinkers; one admirer declared he
had an “acceptance of mystics," Ricketts, shown in 1534 (right), collected specimens such as squid
for his biological-supply business, advancing urtderstanding af the bay's intricate ecosystem.
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scoured the shores of Monterey Bay, Whose
eyve 1Or a new sea creature was rivaled only by
his eye for a new woman

Ed Ricketts. Who would tip his hat to a dog,
Who would bite into a retchingly vile nudi
branch fram a tide pool just to understand why
nothing nte it. Who was obsessed with * break-
ing throwgh™ to new levels of understanding
Who was hit by a train in 1843, and whaose
passing seemed to signal the end of the brawl-
ing old Cannery Row

E«l Ricketts devoted himself to the task 1've
been sent here to describe —understanding the
life within this grand, mvstical bay. For weeks
now 1 have been with his disciples. A new era
in exploring Monterey Bay, perhaps the rich-
est ecosysten on the West Coast, 1s under way
This intensified exploration has been cata
lvzed by the opening of the Monterey Bay
Aquarium in 1984 and by the establishment in
1987 of the Monterey Bay Aquarium Research
Institute (MBARI).

Monterey Bay, a notch in the coast of cen-
tral California, is only 32 kilometers (20 miles)
across. CUna clear day from Cannery Row you
can almost make out the amusement park and
pier of 3anta Cruz on the other side, What you
can'l see is a vast chasm on the =cale of the
(rrand Canyvon that cuts through the center of
the bay, bringing countless denirens of the
deep sea withina few hundred meters of shore.
This Monterey Canyon also providesa well of
cold, deep water, rich in the nutrients that
nccumulate from the detritus of organisms
above. The upwelling of this enriched water
helps hless the many niches of the bay with
uncommaon fecundity,

T'he upwelling fed the sardines that built
Cannery Row until, overfished, they vanished
alter World War [1. It encourages the growth
of great kelp forests—algal jungles teeming
with fishes and mollusks, crustaceans and sea
otlers. This bounty still lures millions of sea-
birds from rookeries across the Pacific.

Cinshore the bay's tempering winds foster a
climate ideal for wintering monurch butter-
flies or for growing the country's best known
arfichokes and Brudsels sprouts.

But mostly Monterey Bay is a poem of the
sem, & complex dream with internal rhythms
that confound and astonish. How does one et
down sucha poem to paper? In his novel Can-
nery Kow Steinbeck asked that spme question
about describing the human community along
the bay, I like his answer

Between Monterey Tides

“When vou collect marine nnimals there are
certamn flat worms so delicate that thev are
almpst impossible to capture whole, for they
break and tatter under the touch, You must let
them ogee and crawl of their own will onto a
knife blade and then lift them gently into vour
bottle of sea water, And perhapsthat might be
the way to write this . . . to open the page and
to let the stories crawl in by themselves.”

URING THE SUMMER of 19294 teen-

ager named David Packard spent a

manth near Cannery Row, in the

adipcentl resort town of Pacific

Grove. "I was mastly interested in fshing and

being a youngster,” he recalls. Nothing back

then indicated that in the 19808 Packard

would become one of Monterey Bay's most
influential figures since Ed Ricketts.

The young Packard would go to Stanford
University, become an inventor and a tinker-
er, and help found a major electronics firm,
the Hewlett Packard Company, In the pro-
cess he would amass an immense personal for-
tune. He would serve as deputy secretary of
defense and confidant to presidents. Over the
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I'he crescent bay sweeps 40 miles of coastline, clockwise from Santa Cruz, at top, past

farmloand famed for artichokes, to the north shore of the jutting Monterey Peninsula,

holding Monterey and Pacific Grove. Lack of heavy industry, cont ol of agriculiural
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runoff, and a relatively small bay-area population—Iless than 600, 000— e helped
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Reep the water unpolluted. Seen as ¢clowuds Jfrom 12500 feet, fog is a near-daily phemnomme-

non from spring o fall as occun upwellting brings cold, nutrient-Fich woter.




vears Packard would hécome one of the coun
try"s best known philanthropists.

David Packard would also have two daugh-
ters who would love the sea. Julie would study
marine algae at the University of California,
Santa Crue, Nancy would do graduate work
at Moss Landing Marme Laboralories on
the hay

During the mid-1970s Packard decided s
family philanthropic foundation needed new
directions. “We'd been supporting other peo-
ple's worthy causes for a long time,” Packard
“T wanted to develop some worthy
projects of our own,"

A bout this time Nancy, her hushand, Robin
Burnett, who taught at Hopkins Marine 5ia-
tion in Pacific Grove, and fellow marine biolo-
gists Chuck Baxter and Steve Webster were
casting about for new focuses for their lives
(hne night over a bottle of tequila and pen
sketches on cocktall ﬁﬂ'l:ll:{i_n_". 1_h|":'-. hatched an
idea: Why not convert the dilapidated Hovden
Cannery near the marine station into an
afjuarium focusing just on Monterey Bayr® An
arquarium that would engage visitors with
hands-on exhibits and excite them with hielike
re-creations of what divers see beneath Monte-
rev's tides. An aquarium that would do more
than entertain: it would educate and encour-
age research.

The idea intrigued Packard. Never one for
whimsv, however, he commissioned a feasi-
bility study. Could such an aguanum attract
enough visitors to pay for itseli? The answer
came back positive, and thus was born what
Packard today jokingly calls my
hoondoggles.’

By the time the Monterey Bay Aquarnum
opened in 1984, Packard personally had
invested about 55 million dollars in that boon-
doggle. "It was & family affair,” he says
UMrs. Packard and 1 visited every major
aquarium in the country for ideas. She
esigned the cafeteria and gift shop. Julie was
A L_:-.rrl-.'fl MANAZED, 50 WE made her director.”

Packard himself supervised many design
details. Heinvented —and built in the foundry
and shop on his Big Sur ranch —machines that
make some of the most exciting exhibits work

He promoted dynamic displays. At the
Rocky Shore exhibit, for instance, a crowd
stands behind a window studying a peaceful
rock face adorned with sea anemones and m
pets. Without warning a foaming wave blasts
through a hole in the rock; generating startled

recialls

“"one of

squeals. Seconds later, just as along the surt
battered Monterey coastling, peace returns

The aquarium staff also invented a surge
machine, which gives life to the aguariom's
most striking exhibit, the Kelp Forest. That
huge aquamarine tank, more than nine metets
(30 feet) deep, swirls with fish and sways with
the polden stalks of the world's grandest s¢a-
weed. It re-creates the underwater spectacle
that draws hundreds of divers to Monterey on
weekends. As so0n as yvou enter the aguarium,
the cathedral aura of the Eelp Forest, with
sunlight streaming down from abowve, turns
vour head and pulls you over, bidding you to
slow down and meditate on the majesty that
lies hidden just offshore

“The Kelp Forest was our most challenging
exhibit,” says Julie Packard. “No ong had
grown kelp on such a large scale.”

The exhibit has encountered a few minor
problems. Crevices in the artificial rocks-were
not made decp (Contimued on page 23)

The sardine bounty of the 19305 (abowve) col-
lapsed in the late 19408, largely from overfish-
ing, sending Cannery Row into decline. In

1986, after a 12-year ban, a limited season was
reinstated. Although Capt. Vito Ferrante (rght,
at left) may strike 60 tons on a good night, the
bay holds a fraction of its original abundance.

National Geographic, February 1001






Interlocking
habitats of
Monterey Bay
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Submarine
erosion

Turbidity flow/current:
Srt iv motion by earthguakes and
storm wives. @ cloudlie flow of
seciment builds Indo 2 seouring
current of sand and grave! —ihe
mejor eroave force (n B camyon

@ Rockfall: A common lendsiice
L reaches of the canyan
whare granie and thale previd

Elun:llp: A whow-maving lana-
slide that feaves angular contours
without triggering turbidity curmants

@ Freshwater sapping: Water
fowing fram &n aguifer (nto the
sxhyan loosend fock, casing
lapdrdides {nereased wirler uxe bey
the arda i arawing population has
reversed the process; salbwater
maw envadel the aguifer

DRAIN THE BAY and a landscape
comparabie to the Grand Can-
yvon would emerge. Largest
submarine chasm along the
continental U. 5., the Monterey
Canvon plunges to 90 meters
(300 feet) less than a kilometer
aff Mos=s Landing and meanders
come 175 kilometers out Lo Sen
to depths of more than three
kilometers. This map reflects
recently declassified data plotted
by the National Oceanic and
Atmospheric Admimstration.
Carved from granite, shale,
and sandstone, Monterey Can-
von was born 23 to 30 million
vears ago nearly 300 kilometers
to the south. Pushed along the

San Andreas Fault as part of the
Pacific plate, it owes much of 1=
magnitude to continual seismic
activity —from tremors 0 major
earthgquakes—that tngeers lour
main types of erosion (llustra-
tinne below). The 7.1 Loma
Prieta earthquake in October
1989 caused seafloor failure in
the shallows off Mosz Landing
In a pirocess called liquelaction,
water permeaied the shaking
cand and silt; the resulting mud
shides fowed into the canyvon

Unmanned remotely operated
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viehicles hive opened the canyon
to sustained exploration. “ Mon-
terey Bay is a microcosm of the
open ocein,  3ays Bruce Roli-
son of the Monteréy Bayv Aquar-
mm Kesearch Institute, one of
five research facilities on the

iy, “Tt's big enough to be an
inteliectual challenge but small
enough to grasp, physcally and
mentally.”
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ostling for room, sea

iwnemones, corals, and

sponges vividly paint

the floor of a kelp for-

est, “These animals are
bathed in food,” explainsg
David Powell, director of
husbandry at the Monterey
Hay Agquarium. "The water
is rich enough to supply
greal numbers of filter feed-
ers, and competition for
spdce s neredible. ™

The upwelling of mutri-
ents released from dead
plants and animals iz the
ey to the bay's fecundity.
From March to October
winds from the northwest
help defiect surfoce waters
nf the cold, south-flowing
California Current, and
decp water rises to fill the
voLd. T'he Monterey Canyon
acts as o funnal to bring
deep, rich water to the
surface,

The pea soup of plankton
clears when the winds
weaken in fall. This is the
season for scuba diving. In
January the bay feels the
warming influence of the
north-flowing Davidson
Current. "The bay (s a
meeting of subtropical and
temperate zones,  explains
Chuck Baxter of Stanford
University’s Hopkins
Muorine Station. "Here we
get to see more Lfe than in
gither region alone.”
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till @ baby at 300
pounds, g Molao
mola {left) mary
Frow o more than

3,00 pornds. Attending
surfperches eat parasites,
Seavor] vigitors tn the
bay, thousands of voung
mota—~Latin for mill-
stime—iarrive in the full os
the water warms. [tx tail a
rudder; the fish swims by
sweeping perpendicular
fins sice to side. s diet
inciudes the purple stripe:d
jelly (right). Carrving a
navenide crab hitchhilker,
this foot-wide specimen will
die if unable to regenerare
ts rvaged shinging tenta-
cles and feeding arms. Pul-
SOTINg groace, a nonstinging
moore jelly {aboe), eight
inches wide shelters

Pacific butterfish




mvtiing that can't run
- away from iF o foir
game,” Monterey
Bayv Agraorium
Wlpltgist Mark Ferguson
sy of the diet of the voru-
crones sed stor Pyenopodio
heliontholdes (right). Com-
ey ealled o surrflionier
star, it is one of the fesrese
sodr stirs, capabile of fruvel-
ing more than a foot a
ppinute. Jix speed and power
coane [N T from ins greod
rtirither of sucker feet, o=
ey a8 15,000 on a large,
25-inch specimen. Alerted to
the prowling stur by its scent,
priy such o= sea urchins,
snails, and crabs try o fee.
Chrertaking them, the st
awatllows them whole.
Arching over struwherry
s arnremortes, Pisaster
glganbeus, the glant sea Shor
(top ), grows as wide s
foot. Like the sunflower star,
it Is convered with tiny pincers
thot r1r'|:'|.lr_'r||: |_|:r|:|rrI|4||.:!. Sl N
harnacles from aitaching.
Though this star con extiend
ita stomach into a shell
epened only a tenth of a mil-
limeter, it is no match for
the rough Beyhole limpet.
Iouched by the star (left,
center), the snail extends its
matrtle (hotton) end be
comex too slippery to grip.







frere may furse Deen
IO, maerarbae 3 5000,

Chre an overcast Cheto

bher day photograpie
¥avid Dounbilet enconunterod
herds of California sea Hons

swirmming 15 miles offshore,

fuist outside the maonith of the
bay. Virtwally all Monterey
Boy’s sea lHons are males,

Iy April and May they swim

to southern Colifornia to




brecd in the Chonmel Islands
Crroupad info pods of 100 to
200, these sea lTons wiere
probably moking the return
ST,

The Spanish explorers amnd

missiornaries who settled the
toown of Monterey in the late
I 8th century called them
Lolsors murrinosa—useg wolyves
[heir arleing rings through-
e the bury.




amptflaged by
dlgoe amid coroads,
i cornlline scul
pirn, here about
Hfe-gize (Fight), con funge
af proy with ifs oversize
frem, " Mve seen them hoodd -
frig Msh their own size
crogswige in their mouwth,”
girvs Monterey Bay Aguar-
it Blolomrist Freva
SO
Fhe consprotions phoree-
trch-lomg modibranch
collod o Spanish showi
(below ) may redy o g it diar
to rermina predators of s
prplasant taste, The
iritrepdd Bd Richetts spal
e retched when he dored
tiate these mollushs. At
teast 25 nudibranch species
Hve in the bay. The gul of
the Spurrmish shoaw! extends
it it8 corrot-colired
cergtn Stinging cells m-
gested from a feathery in-
pertrhrote called a Fvdroid
lodee in the cerata, further
deterring attack.

(rrazers of the help

h.l-.--..l‘l.'lrr=_|:||'||r|i-.'|'- ill|||i"
shell grodls frght) dewour
colonies of hrvozoons and
hyvdrodos as well as keldp
hludes, The purple-ringeéd
rop shiell, ot left, s
Calliostoma anmulaiam,
"ot becutnful rompedd
it ™ Its eormpdiniion Sl
rop shell ts Colliostomao
Lipatum, “most heaubifl
homded mowth. ™




(Comtinued from page §)  enough. And so sea
urchins, important members of the kelp com-
munity, cannot escape the jaws of the sheep-
hiead in the tank. Nevertheless, the exhibit has
succeeded beyond dreams. The kelp grows so
well it must be regularly pruned. And, fed
by freshly pumped bav water, the tank's
rocks have been colondzed by at least 80 other
local scaweeds,

Likewise the nquarium has flourished,
attracting nearly two million visitors a vear.
The Packard boondogile can more than pay
its way. The aguarium is considering an
expansion in the mid-1990s that would feature
exhibits onthe open sea and deep sea, the only
twao habitats not now emphasized.

T EIGHT EACH MORNING, long before

the crowds throng through the doors,

& cadre of young women and men

in colorful Patagonia sweatshirts

and blue jeans begins to patrol the exhibits

and corridors of the aguarium. These are the

aquarists—a job category hard to describe.

Caretakerse. Handvmen. Cleaners, Vels,

Scientists. Artists. Stage managers. They

mitke sure the show is ready to go when the
dloors open.

The aguarists” boss is =olt-spoken Dave
Powell, who before joining the aquarium,
almaost at its inception, had become close to a
legend among colleagues.

“In his youth he was a phenomenal diver,”
says & co-worker. "In his 60s he can still dive
with the best of us. And catch more fish down
there. He has every West Coast invertebrate,
fish, mammal, and bird in his head.™

Powell has been instrumental in desizning
each live exhibit. *Taking a picce of the wa-
floor and making it come alive in the aquarium
15 tricky, " he tells me an 2 béhind-the-scenes
walk. “Rocks out there, forexample, are com-
pletely covered with growth, To duplicate
that, we put our exhibit rocks in water for
Four years."

Westop in the jellyfish lab, where beautiful
little comb jellies dance i a research tank.

“These fellows were three times this size o
month ago,” says Powell, “ They shrink when
they don’t eat. Yet they are one of our picky
enters, They only like a particular type of
ctenophore. We'll have to go out and collect
LOme 500N,

Many animals are finicky over more than
food. The flat sunfich called mola, for

Betiween Monterey Tides

instance, need water warmer than most other
bay creatures. They flock into the bay from the
open ocesn only during the fall, when upwell-
ing pauses and the warmer oceanic surface
water flows in. Thus they cannot be on exhibit
with the other fish.

Powell introduces me to four mola being
kept in a special tank in the agquariom’s quar-
antine station, “They are friendly, intelligent
fish," he savs.

Odd lnoking, he might add. Round and flat,
they seem to be missing theéir back halves. Two
swim up tous on sight and squirt mouthfuls of
wiiler. One lets us pat him.

* He does hite, so don’t put your finger in his
mouth,” savs Powell, “He'd think it was a
shrimp.”

Lifeon the bay is rough for a mola. Surface
dwellers, they often get chopped up by boat
propellers. Sen lions pose a greater danger.

*They love to rip off the mola’s fins @nd
play Frisbee with them, " says Powell.

The aquarists face hazards of their own.

"We're always a little wet and cold and
working in slippery places,” savs senior
aquarist Mark Ferpuson,

As Ferguson sucks a rubber hose to start
siphoning water from an exhibit he must
clean, he risks another aguarist’s lament —a
mouthiul of * spooge ™

“Spooge is anything that's slimy, stinky, or
gelatinous,” says colleague Dave Wrobel
“For example, if vou take i dead anemone and
set it in a bucket to decay for a couple of weeks,
yvou'll get vintage spooge.”

Avoiding spooge comes with experience. So
do tricks such-as lining the back of the octopus
exhibit with Astroturf —about the only surface
that those escape artists can't climb.,

47 WANT TO SEE A SHARE e¢at a fish, " insists

i small boy standing outside the Monte-
reyv Bay Habitats exhibit, o great tank
only shightly smaller than the Kelp For-
est. It brims with dozens of hay species—
mackerel, salmon, rockfish, and numerous
cruising sharks
“How do vou keep the sharks from eating
the other fish?" | ask aquarist Steve Brorsen.
“We feed them very well,” he zays. “Most-
ly with salmon steaks dangled from a pole. We
keep careful track of how much each one eats.
They"d raise hell if they ever got hungry.”
Ocecasionally an accidental feeding frenzy
does occur. “We released a group of small

2]




Echoing the architecture of the abandoned
cannery it replaced, the Monterey Bay Aquar-
i opened in 1984 “to be o window on the
by, ™ says director Julle Packard. It welcomed
I.7 million visitors in 1989, Exhibited here

irt fiberglass (bottom), gray whales and other
muarine mammials swim past the aguoaritm
deck on seqasonal migrations,

IH Lk '||.I.'||l'|'l =LTANS, recalls Brorsen

[hen there was the day & giant octopus
ttncked a six-gilled shark that got too close
“A battle of the titans,” he savs. “'We had to
HSE DOlEs D S8DaET d L LI

Sometimes being an aguarist means cold
.||§|'_|- A s irawhnng 1Or stxECimens

It is after midnight on the research vessél
Pornl 5S4y, ancl an a ||,|,_-_|i- tocrews el By _|ll||f|
O'sullvan s drageineg a trawl nel &t Akl
meters (080 feet) for seldom seen creatures L
aguarium wants to exhibit in 115 expansion
he team hauls the net on deck, and with
gloved hands they probe the catch, A wriggling

howder of hay life, Stinging, slimy brown jel

Ivfizh dominate the haul. But treasures lurl
inoplogaster!” cries out one aquarest
Catch of the day!” says ()'Sallivan, who

rushes to examine & hideous, black, hand-size

creature. “Also known as the fangtooth, Look

“That is & monster,” savs Dave Wrobi
‘If thev had things like that in shallow

EFEE i | il NMEYver 80 15 ' _||!-': -'H]|:: "||'-i:i. :-||||||

lere 15 MOore —ArTowworms, snipe eeis
fAraconiish |"-|:---'|'- i E -'--II'Il'lZII-!EI"?'-"l

or dving due to the extreme Lemperature and

"There's all this great stull down there, bul
._|,;-||||I_. t ENOwW I,.l','-_ P R o | 1 ,'_||'.|"'|'|I COiTTE-

.
plains O Sullivi

NHIBITING DEEPFWATER FISH, & IrOnLiEr [ decided [ wouldn 't argue with them, ™

of aguariun jence, 15 the current  says. "l set up a separate insbiut
dream of Dave Powell and s col ['hiit soparate institute, MBARI, will cost
cppues. Likewise, deep water has  Packard at ienst nother 50 million doliars
Il-'l"l.l..'i-'i.|'||.:-|{:".'-"||"!-:.ill | '.'...II-"='_ enough to endow i "|| L five-mliion '|"II.I'
| ey
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high-tech research tools ich as remaoteh An giite team of sCieniists ancd ENgEIncers away

gperated vehicles. These RUVS wld rovethe  fromother institutes. It has meant mving them
Unseen depins ol the CARnVORn W ith video eves the enviable freedom DLUTSUE [NETr resed o]
capturing specimens with manipulator arms  unshackled from the time-c nsuming chore
and beaming up hive images Lo soentists of applying for grants from governmend

Oviginally Packard wanted the aguartun apencies, And it has let Packard develop his
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31 -foot-deep tank with acrylic windows more than seven inches thick, open to the sky for
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the wirter, pumped from the bay. Cricide-trainer Juckie Petro helps feed the fish, including

i 1 in gy 1 ¥ S % | | r = ¥
st sharks. Un some feeilings she tulks with the audience through a microphonic helmet

“They ask if the sharks bother me,” she says. T fold back o finger and say, “Not much.” *




heloved ROV, which in 1988 made it maiden
dives into the canyon.

E ARE TEN KILOMETERS (31X

miles) off Monterey, pitching

and rolling over the canyon in

MBARI's research boat, Poil

Lobos. Minutes ago technicians lowered the

black-and-white ROV into the water, In the

control room MBARI scientist Bruce Bobison

studies the video scenes being fed into moni-
tors from the ROV™s electronic eves.

“1'd love to have Ed Ricketts out here with
us,” say= Robie, an excitable fireball of a biol-
ogist and a pioneer in exploring the fauna of
Monterey Canvon with submersibles. “Lots
of people look. Ed Ricketts saw. "

Robie and 1 are about tosee a few thingsour-
selves, things seldom observed—and never
studied —before the ROV, We are stalking
giant, deep-water larvaceans.

Larvaceans. They sound like creatures
from an alien world. And indeed the domain
thev inhabit seems unearthly, The ROV sinks
to this day's working depth of 400 meters
(1,311 feet), It has entered a realm it only by its
own spotlights. In this habitat of perpetual
night, less than one percent of the sun's light
survives, It wasonce thought to be a biological
desert. Now, pulsating, gossamer shapes—
the larvaceans—begin to flicker across the
monitors, and we can see that life teems in the
mid-water of Monierey Bay.

“Fifteen years ago as & grad student,”
recalls Robie, “1'd go out on mormings Hke this
and trawl the canyon with nets, 1 had no idea
all the fragile animals we are going Lo see ware
there, I'd bring up hard-bodied things, fishes
and shrimps. But there'd also be this goo all
over everything, We called it snot. We knew 1t
came from some gelatinous creatures our nets
drageged through, but we couldn’t say whether
it was one animal or & hundred. We had no
idden what it meant biologically ™

Thenin 1985, while working for the Univer-
sity of California, Santa Barbara, Robie took a
one-man submersible and vdeo camera into
the canyon 15 times. Going as deep as 650
meters, he plimpsed this gelatinous world
often enough to see it was a wonderland of
shapes more intricate and behaviors more
complex than he had dreamed —a forest of ani-
mals. But regular access to a manned submers-
ible Is hard to come by, and harder still to
finance. In 1987, when MBARI offered him a
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position that would give him frequent use ofits
new ROV, he jumped at the chance

Nothing he had seenin 1985 intrigued Robhie
more than the larvacean, The animal itself 1a
no longer than a finger. It resembles a trans-
parert sperm. Butlarvaceans are house build-
ers, spinning around themselves fragiie webs
of mucus sometimes as large as a person. They
circulate water within that mucous shell. Like
fine nets, feeding filters trap detritus. When
the animal dies or leaves home, its house falle
apart, creating a snow of sinking mucus.

For hours the ROV prowls the mid-water,
zeroing in on vigorous larvaceans. Sometimes
we squirt luminous green dye at one and hover
to watch how the animal pumps the colored
water, At other times we measure the rnte at
which larvacean snow sinks to lower depths.

“T'his is the kind of basic science we could
never do before we had the ROV, " says Robie,
who seldom takes his eves off the screen.
“Algo, the ROV has shown us how many lar-
vaceans there are down here. Their abun-
dance is startling.”

“These little-known creatures may turn out
to be very important,” adds his MBARI col-
league Bill Hamner. " Their houses agglomer-
ate particles on which local animals scavenge.
Then, when their houses fall apart and sink,
thev become food for ammals below ™

We meet the larvaceans again the next day.
This time Robie and 1 plunge past them,
headed nonstop for the canyon floor in the cel-
ebrated deep-diving submersible Alvin. In
mare than 2, 100 dives Alvin has photographed
the Titanic and discovered colonies of exotic
creatures around deep-sea  hydrothermal
vents., Alvin’s maiden visit to Monterey Bay
was organized by NATIONAL GEOGRAPHIC'S
veteran underwater photographer Emory
Kristof in association with the United States
Geological Survey, the National Oceanic and
Atmospheric Administration, and the Monte-
rey Bay Aquarium.

Alrendy Kristof has been down with scien-
ticts to the canvon's greatest depths—3,600
meters, more than two miles—far offshore
where it fans into the abyvss of the Pacific
Geologists have found clams 15 centimeters
across living around seeps of gas, perhaps
derived from organic debris buried beneath
the sediments. They have seen evidence of
massive landslides along the canyon floor,

We will not dive as deep—only 1,533
meters. But we will cruise the steeper walls of

National Geographic, February 1960



ine Lo form an organism that itself 15 a con
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lanternfish that rlicles by, Its belly is lined with
luminous organs, whose light keeps the animia
irom being silhouetted to predators below
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now a sparkling firefly world. We pass 1,00
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With the renius he brings to electronics giant throuigh bioluminescent bacteria along ou
Hewlelt Packard, Monterey Bay Aquarium \
founder IDnvid Pachard masterminded echib- their odds of being eaten. Being ingest
its in the foundry of his Big Sur ranch. LN

nances of being transp | up and excrete
the canvon. About the sizé of o "-.']'.i|'-.l;!||:-| N0 More peoguctive wate:
ind loaded with electronic gear, dlfvim was n
built for comfort. Robie, pilot Pat Hickey, and L4111 METERS we spol the mudd;
| # 4 |

espective portl [hree men in a two-ma ent buffets us | few moments
up tent would have about as much room ¢ Abruptly it vanishes, and at 1,512 meters wi

naneuver wre staring at 2 wall landscaped with crinnids
e leel ourseives being hoasted, then low- | ATFEMIONnES, sponges. and sen stz

ered. Suddenly it's all aqua and bubbles out We are surely the first humans to Lay es

Ade my porthole. I pull on my extra wool  this wall. Bat &t this moment Robie's mind
k%, Aivin s unheated, and the water ten Dack on larveceans, The seafloor 1s littered

perature where we are headed 1s only a couple with clumps of larvacean houses. He isexcited
of degrees above freczing that so much mucusis making it down without
We descend at 30 melers o minute. The wa eing caten. An arcane, perhaps bizarre rea
ter darkens quickly to dusky blue. I torm on ms on to be excited ? Hardh
tloodlight as we pass a long, dazzling curled scientists who studv the flow of carbon
necklace of a creature called a iphonophore through the biosphere have beeén puzrled
sphononhor ire hugely 1mportant hev cannot find all the excess carbon dioxide
because of their numbers in mid-water,” says  that their calculations say humans, by burning



fossil fuels; are pumping into the atmosphere
Foven though carbon dioxide levels are rising
ominously, some process, likely biological,
seems to be moderating the buildup

One way nature removes CO; is through
nhotosynthesis in the occans, Plankton turn
dissalved CO; into organic matter, which may
later be eaten by animals. The ammals then
return to the atmosphere, throngh their own
respiration, much of the carbon the plankton
removed. Oreanic matter also falls on the sea-
floor, where it Is either buried or eaten by
creatires that are unlikely to take it back near
the syriace

MNow Alyin is showing us that larvacenn
houses CATY dOwn more arganic matier than
suspected. Since larvaceans may  inhabit
much of the mid-water of the oceans, these
UNSUNE DA: of mucus could He |I|.'.:. INg i S1g-
nificant role in |'.-|.'|'i-l'l-.'. Lhe blosphtre Keep Car-
b dioxide under control

We cruise the canvon wall, illuminating the
life all around us. Brilliant red medusae swim

v. Roval purple jellvfish abound. Lobate
ctenophores, some of which look like pulsating
||il.'I g5 of Stetlbhen :_'|ZI'1'-- DeErGITE [|_ri_-.['!- irl Lhe
lights from Alvin. How odd that hife in these
lightless depths 13 30 often coloriu

Scince explains these bright colors 45 cam
suflage. Red wavelengths of light are screened
out first by water, Therefore, reds and purples
look as dark as the surrounding abvss. They
also reflect poorky in the blue light emitted by
hioluminescent organisms. Nevertheless, |
wonder why such beauty exists inaw orld that
cannol see it And conversely, 1o what benuty
might our own eyes be just as blind?

Pilot Pat Hickev turns off the lights to con-
erve power. As we sit, the black, frigid reality
of the abyss out there hits me hke a surge ol
claustrophobia. How does life adapl Lo that
harsh realitys

There's less food available,” says Robie,

o thev re much more fuel efficient. The fish
tend to be slugrish. Many have huge mouths
and distensible stomachs that can swallow
something larger than they are themselves
§ hey don't get to eat very oftién, 20 they take
full advantage of every chance they gel

“Their metabolisms are slow. They don'f
have much bone or muscle, Many are mostly
water. It's hard to find a mnate down here,
g0 reproductive patterns often are  very
economical. The males of some species have

nlv one Jo b — 1D (Lonlinuad on page 25)
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Ventana

aying out its tether, the un-

mgtrnedd remotely operated

vehicle (ROY) of the Monte-

réy Bay Aquariam Research
Institute begins its descent off Point
Lobos fabave). The size of a small
car, the ROV Ventana can operdic
as deep as 490 meters (1,600 feet),
transmitting video images to the
resedrch vessel Point Lobos (right).
Founded by David Packard in 1987,
MBARI's goul i= "to understand
this picce of the ocean better than
any other, and extruopolate from
that to a larger scale,”™ says senior
sclentist Bruce Robison, seated
hefore the screen.

One major discovery is the preva-
lence of giant larvaceans at depths
helow 180 meters, Head down in
this photograph (top right), the
three-inch-long sperm-shaped ani-
mutl spins winglike feeding filters to
trap detritus, It blows a bubble of
mucHs as lorge os seven feet across
to strain out larger perticles, Onice
clogged, this outer housing is aban-
doned. Guoining speed as it sinks,
the mucus and rrapped orgamnic
muatler reach creatures af the ocoan
foar, says Robison, “Tike rochet
ships of food.™









SeaROVER

arryving KO

technology

with the cam-

era wizardry
af the Nationol Geographic
Society's resourch and
develiopment lab, staff pho-
tographer Emory Kristof
hoped to gain access o a
world too deep for el
gear, without the expense of
Frirtog o monned subimers-
ible. The result wis Hhe
S>eaRUVER, designed and
Oarddt by Chreis Nicholzon
of Deap Sea Syrstems with
ismistonce from MNabiomnal
Creoraphic’s Al Choanedler
Here kiunched by Jeff
Ledda {right), it uses video
cormeras of the viewflnders
firr twd sl comeras, one
with a wide-angle lenx, the
ather a single-lens roflex
mocdel that permits closeup
photogrophs to be cirm-
posod and focused
remotely,

Fruxt belmy 60 meters
(20 feel) a bashet star
({eft) finds an advanto-
peous perch in the current.
Arms grab passing =oo-
plankton and curd to the
rrtotith, SeaROVERs
manipulator arm collected

Prrsieet starx for the Morite-
rey Hay Aguarinm. At 80
meters the arm sef out bait
that aettracted hagfish
(Delw ) —ewvieless scavengers
that enter b wiy covities and
devour prey from the inside
oul. heir slimy secretions
bir a rockfish from the
firaxt. A sea star known as
the fat stoar or slime stor
(Bottom center) also oozes
shime for protection.

A smaller ROV called o
MiniROVER hovers behind
Metridium amemones at 80
meters (boltom left),



&

cgpmwork Founds up aratnd the SeaROVER
i1 school of wiurg drown to it lghts. “The
rovckfishes; 349 species machines work toprether like

live in Monterey By, diving buddies,” suys Kristof

IThit hewdlights of the Sini- “IFome RO i performing d

R{WIER break the darkness bricky midfeLer, We con

of 76 meters as the fish cavord i e other to watch the




pahile and release it iF it hooks
Ly it soirrethiing ™

Designed to wark as deep
s MM melers, the (reo-
graphic’s SeqROVER is
described by Kristof as "the
natural evolution of the scubao

elivesr: {f hos moverment,
o, drrvid an ovehaill,. And
iy withiahle even it 15 meters

e there's no limat to the

length of time it con sty

dowm —very useful in record-

trgr andrei] behoavior,”




Aloin

fue planet’s lost big-
poome hunting,™
vy Emory Kristof
of photograpiing
the deep. Helping to aorga-
nize the first use of the
minned submersible Alvin
i Monterey By, Kristof
okl rifed of weith the corm-
eéras from the SeaROVER.
At 1.G00 meters . Pacific
sleeper shark (right) takes
aff in @ blizzard of “marine
snow, " Moakes of sinking
grivnic materiol,
Chnee thought to be

sparsely inhabited, the re-
giom beling T30 meters i
spovw fernoen o be full of
ereatures such ol this ten-
inch-wide, egg-carrying
narcomedusa (below left).
S pelatinous inverie-
brotes act as substrate for
other animazls to “hide be-
hind, ride on, or steal fooxd
fromm, " says Bruce Robison.

Riclimg tm Abvim ot 1,100
metiors, Robison wiis one
of the first to see a [Dve
bathvlagid (below) ; diead
spetcimens hitd been
dragged up in nets, About
16 inches long. it was swim-
rintg hedd wp, Centicely dif-
ferent than I'd expectad,™
he said, “Its oye 5 an enor-
mnis Hght collector. Even
ut this depth it cowld see
sithounettes of prey,”

Sixty miles offshore tn a
valley negr the camypon, s
anermongs hunt o 3,680
meters: (helow right) like
those John Steinbeck ob-
gerved in doastal tide pools,
“tnviting any tired and per-
plexed amimal to He for o
mement in their grms,™
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South of the sheltering bay, the coust marches
wildly towards Biz Sur. Ed Ricketts saw the

force of the sea as the underiyving enerpy of life.

LErnating iersurely st
‘o, " he savs, *1t's a bathviagi [hi= |
probably the Grst time anvone's seen this spe
cies alive in its own habitat. No one's known | Wvave motion gave life its original direction,’
how this sucker swims. Head up. Look at how e said. "It’s built into every one of our cells.™
tig s eves are. He feeds on all the gooes
stuff in the witer. It may be that he looks up o wait for prev to blunder in. But these arn
0 =ee |1 Live predator [L i I Uy And Oul Vi Ll
Lizign's manipulator arm accidently touches InCreases thelr chances of catchine food
the bathvlagid, and it dart= awn Al BOO meters we encounter Apolemia,
CLin, wowl” savs Rolae as we rise to 1,000 ropey siphonophore that glistens enchanting-
i Iv. Tiny Ash cluster about its tentacles, #itl :ll
swiping lood or seeking protedtion within It

A Dig-narcomedusa

We ogle what looks ke ;
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animals congregate. The distribution of small
fish is often determined by the presence ol
siphonophores. We could never have discos
pred that without submersibles.”

At 700 meters we catch a glimpse of & squid
home, With hghts out
AEAIN LD SAVE CNErgEY, the waorld outside spar

kles like the sky on anincredibly blnck night. A

Then it's time o go

million beacons of life aglow. So much of the

frigid

living space on our planet is like tha
ard dark. Yet life goes o
tively than up top. Such a zoo!

Although excursions inlo the canyvon are al
the forefront of research, lifée in the
reaches of Monterey Bay PHESES ansolved mys
1_":[._-_I'I:-.-' af Lthe

in here, no less inven-

I:I_IEII.".

tEries marine marmmals that

With a temper to match his
name, Stormy the elephant seal
foils efforts to attach a tiome-
depth recorder by Dan Costo of
the University of Califormia,
Santa Cruz. Elephant seals
feceld the record among marineg
mammuals for deep diving, reach-
ing more than 1,250 meters.
Aguarium biologists Mars
Ferpuson and Freva Sommer col-
[ect algae and sea stars in a tde
poal. Here Ed Ricketts worked in
what he called “possibly the most
prolific life zone in the world,™

]
e L

abound in the bav remain poorly understood.

Clne of the most celebrated 1= the pray

whale., Each winter tourists by the boatloads
brave the stomach-churning seas to watch the
ereat migrating beasts glide past. I lucky they
In summer and
fall blue and humpback whales are laored into
the deep waters of the bay,

*This is one of the best placesin the world to

'|:-:'- ¢ :."'.li.r'll bk

mizht also see a killer whale

watch marine mammals,™ Biack,
:'l.ll'li'.'lllu":'I' i 1||.-i ke ].|||:I1:|JE .1".[|.:|_i|'.'- ].'--'!'l'|"|':' -

"“Whales. porpaises, dolphing, seals, sea

Fie5
lions, thev're all here
nately, thev'ré hard to study. The westher's
often so bad.”

Fake today, for example. We were 10 craise

Lnfortu

L ollers




the bay on a survey of Black's thesis subject,
the Pacific white-sided dolphin, But winds are
fierce and seas frenzied. Winter in Monterey.

“They are one of themost common dolphins
on the West Coast,” says Black, who has
observed them in groups as large as 2,000,
"And we know almost nothing about them ™

Often she has seen the dolphins leap repeat-
edly out of the water, slapping the surface em
reentry. What does this display mean? Is it a
herding mechanism, a form of communica-
tion, or just plain fun?

Omnce Black watched a group of four adults
keep a dead calf afloat in the water with their
snoutsfor more than an hour, * These are very
social animals,™ she savs. “Were they some-
how trying to help the calf?"

Cm another rainy, blustering winter day |
see less friendly mammalian behavior, I walk
the beach at Afio Nuevo State Reserve, which
biologists consider the northernmost fringe of
the Monterey Bay ecosystem: Dotting the
beach are huge hunks of blubbery brown
mammal. Most of the hunlks are sleeping, but
occasionally ane rears up and savagely charges
another. The two then fight, brandishing
feshy, trunk-like noses. These are male ele-
phant seals, and thizs is thé end of their breed-
ing season

“They've been fighting and breeding for
the past three months,™ says hiologist Burney
Le Boeulof the University of California, Santa
Cruz, who has been studving elephant seal
behavior for 20 vears. " Now they're tired. A
dominant male may have a hundred femalesin
his harem. All stason other males have been
trying to get into that harem. So the big guy
can't sleep until the last of his females has
returned to the sea. Then he rests up.™

“Stormy, " reads the name that researchers
have bleached into the hair of one of these two-
ton, five-meter-long sleeping hunks (left).

“He's bad,"” savs Le Boeuf. " Real aggres-
sive. He chases the students.™

Le Boeul's colleagues Tony Huntley and
Dian Costa fill syringes with a Valivm-laced se-
dating rirug. Quietly they sneak up on Stormy
and expertly inject the potion. A few minutes
later we gather to roll the grogey animal anto
his belly so the biologists can attach an elec-
tromic time-depth recorder (TDR) with marine
epoxy. Butdespite the drugs, Stormy will have
none of us. He roars and flails, and we retreat
while more Valium injections are prepared.

It's much easier, savs Le Boeuf, to put the

Between Monterey Tides

TDR monitors on females. They are five toten
times smaller and respond better to the seda-
tive. And so far the TI)Rs the researchers have
glued to them have produced some astonishing
data. Female elephant seals, they have
learned, dive deeper than any other mammal
vel documented-—1,250 melers, or three-
quarters of the depth we went in Afvin. Now
they want to know if males, with their greater
volume of blood, can dive as deep or for alon-
ger duration.

"1t's incredible!™ says Le Boeuf. “How do
they do it? The pressure down there Is 125
times that at sea [¢vel. At about 400 to 500
meters the nervous syvstems of some maring
mammais become hyperexcitable, creating
tremors, convulsions, and ultimately death.”

Just as remarkable, Le Boeuf and cal-
leagues are learning, the eals need only two to
three minutes on the surface between dives.
They dive continuously day and night, spend-
ing between 85 and 90 percent of their time at
great depths,

“Their lungs collnpse and stop working
during much of the dive," he says. “They
store up a lot of oxyvigen in their hlood. Their
metabalism must also be severely depressed.
As o result, they may use lesz energy diving
than they use resting on the surface. They may
actually be asleep during part of the time they
are diving.”

Why do elephant seals dive so deep? Proba-
bly to feed in the rich zone of bioluminescent
animals that Afvin showed us. Staying deep
miay also help the big seals aveid their major
predator, the great white shark.

F EASIEE TO UNDERSTAND are
Monterey Bay's most endearing
muring mammals, the frisky,
bewhiskered sea otters. Otters
plaviully ply the waters of the kelp forests,
somebtimes cruising within a few meters of
Cannery Row.

Although they seem quite at home in the
by, sea otters have only recently returned in
numbers, Hunted for their pelts until 1911,
they were thought to be near extinction when a
raft of them was reported near Big Sur in the
1930<, Not until the 1960s did they reappear in
Monterey Bay. Now they are a major research
focus for the aguarium.

“We monitor about 50 otters,” explains
Marianne Riedmauan, director of the agquari-
um's five-year-old otter-research program,
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surroginte mother to orphaned sea otter Pic
Julie Hymer helped him learn to dive and

{a)
forage for food, The camera angle elongotes
the three-foot-long, five-month-old ottor.

\ threatened species, sea otters number about
150 in the bay. "We try o duplicate evervthing
maoms do,” savs Hymer, supervisor of the
QELITTUTT S S20 affer program.

“But there's no
muanual. It's all pioneering information,
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Athapaskans

Along the Yukon

One of the few women in her village able to perform the anclent Arhapasikcan songs.,

Karen Esmatlka (right} hopes to pass them on to her daughter, Whitney. In

remote villages like hers along Alaska’s Yukon River, such tradifions are in darnger

of being swept away forever by a flood of modern probiems.

By BRAD REYNOLDS
Photographs by DON DOLL

T'8 EASY, they saad. INothing to 1t
Wearing snowshoes 15 just like walk
ing. they said. But with my face
two inches above the snow, my [eet
twisted over my head, and my body
wedeed between two willows in

minis 20" wenther on an i=land in the froeen

Yukon River, it did not seem all that eas

Ellen Peters, kneeling in front of me on
snowshoes. looked up from her rabbit snare

“Are you DK

Ellen has bheen snaring rabbits most of hes

s,

she agreed to talie me, a man twice her size

and half her age, along to help on this tnip
Athapaskan Indians like Ellen have

70 vears. Small, less than a hundred

||':-|_{_|P:'r_"'.. fished, and hunted along the maddle

Yulkon River in north-central Alaska for at
least 2,500 vears. It is called the Koyukon
region, and the Athapaskans who hve there
refer to themselves as Dena, "the people.”
In Ellen's village of Nulato, on the banks
of the Yukon, wi hookeil a wooden sted
behind the new Bravo snowmobale her
son Mark had bought with money earned
from fghting forest fires. T balanced on the

runners of the sled while she drove the Bravo

out of town, onto the frozen Yukon, and
three miles upriver to her snares Ellen has
two stickers pasted onto her snowmohile's
windshield: "Mothers Against Drunk

Driving” and " Don't Drink and Drive.”

She came to a stop at a small sland, and
we put on our snowshoes. | struggled. Ellen
slipped hers on, dropped a hatchet into an
Army pack, slung it over her back, and Lit a
cizarette while she patiently stood waiting for
me_ She wore quilted snow pants, a home
muaode parka, mittens, nooseskin mukluks
sunglasses protected her eves from the harsh
STIOW RZnre

We plunged into thick willow growth, fol-
lowing a snare line Ellen knows by heart. She
pointed out willows that rabbits had gnawed
and showed me broken branches where
moose had brushed by with their huge racks
of antlers: When she meets a moose on her
trail, she stands guietly until the ammal
senaes her presence, then she stamps her feet
and whistles to scare it off. She also | nntedd
aut the tracks of fox, ptarmigan, and wolf

A< pant and flounder in her wake, she
moves steadily ahead, smoking cigarettes ana
whistling ™
through the willows at her snares “he ties
nogse of wire anto - a 1.1.']||l'|‘.'l.' 1 il I‘:ii-]'lll'. |!='HIF

Amazringe Groce” A4S 8

ke PEETS

setting out sabout 30 snares along a two-mitle

streich. Today Ellen will find only two rab-

l3its caught in her wire snares.

There used to be lots more rabhits, she tells

Hean BevyxoLDs and Dox Do, both Jesuan
pricsts, continue their stucy of Alaska’s native cul-
tires bepun with * Eskimo Hunters of the Bering
Sea" inthe GEOGRAPHIC'S June 1984 15508
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Fox tracks in the snow are the only signs of activity when the temperatire folls
to 35 helow on a Februory night in Ruby, an Athapaskan village of 200 people.




Nicknamed “gem of the Yukon,” Ruby was home to 10,000 at the turn of the

centiry, e mony [nfian ..:|'!-|_,'_I:.|_ & Were awvarreore o whit !;'III|| seelers,



Bath night turns the Pitka
house iato a madhouse—and
tests the ahility of Joann

Pitira to jugele her three son
it annd Out of the tub. VWith

i1 smowstorm raging outside
thetr home i Kalfog, hes
husband, Rondy, clears a

parth (right) to the family
snomarmmbile, wiich he uses

to tinkee his older boys to school
during heavy wegather. Despite
the high price tag, most
\thaopaskans find a snow
maobhile cheaper in the long

run than keeping o dog team




migrated Irom an onginal Athapazkan home-
Fhle Across the Bering SULTALL O || VDt
their culture in place in the Alaska-Yukon

| B | -. 1 1 L (]
GTush Lolumoia pegrion 15 still a matter of

debate. In either case the Athapaskans has

||||l|:.||':| "l||.:-.i.._| Fatit | LriETL 1 T EVEN

E'. AN |.|.:| '.i'r I -'I n

I hé hovikon region, larprest Athapaskan
Ared 1 Abaska, 15 home tosome 2,400 :.|_|.=|i_._
It siretches 375 miles along the Yukon River
from Beaver to Kaltag, and includes remote
villages scattered up the Kovukuk River
which empties into the Yukon about 25 mile:
below (GGalena

T

rom under A hundred in Hughes to about a

¥ i pulation of these villages Ty [l

thousand in Galena, including the Air Forei
personnel stationed there, Two F-15 fighte
jels scramble out of Galena as part of our
ronthine defense system guarding the
harder betweesn the Tnited State
=0viet Union
MO roads connect these villages, so trans

POFLAalIon 1s O T or on thie rive: [n summe:

verboats and barges ply the Yukon, which
i hrown with suspended sediment. Owver
a mile witde in niaces, the Yukon in winler
becomes a winding white highwav traverses
by smowmabiles and dogsleds. The river ie
can grow morée than four feet thick

In the 19th century the Russians discovern

that the Kovukon region was orime countr
fiir Hi AVET TLUTS. A | +}., i '|_.'!'I II||| radino
posts along the river, including one in the vil-
lage of Nulato, The Russian influence Hyves

nin Athapaskan farmilies with names like
Demoskl and Demientieflf, It iz not unheard

of to see Indian children with bricht red haifs

me. Her people used the fur to make socks, FIRST CROSSED this country by plant
oats, and mitten liners, roasting the meat en roule from Fairbanks to Yupik
or cutting it up for stews and soups. Now s Eskimo villages an the Bering cea-

snnres them just for the meat and for the coast. 1 he view below was mesmoer-

pure enjovment of béing on the river izing. anow-topped hlls and mountains
As long as my legs are good,"” Ellen says overed with spruce, birch, and aspen rolled
1l keep doing this. | really like it." aown to the wide, white, frozen Yukon Rivel
ilist teed wiith 15siancis I'!ll'l: ..-.Iall ..I,“:iillll:.. n1ted

II||.-|'_I_i||"-! !Il_ll M =rjow r.' [

NTHANS of the Athapaskm

tamily strelch from Alaska's interior the willows at river's edge

LTRSS :-""'_I'fl'_ |-....Z|.:-:.I by Huosn) LR one of those trins 1o visit th ['.--I-_EI:III'-

Bav. | hi v have been traced as (ar Ehe lnreesd FEOLp of native Alaskans—1 wns

uth as northern Mexico. The Navajo an informed, to my surprise, that the state is al
the Apache Al languages ident horree ':-'.:Il_'. OO0 Indians. [Lager to

Lk

%!!u.J-:l-l.l" Whether their ancestor eRpiore the secrets of their survival in thi

|'|I_'._'.|I.|'.II.'||__' : TP I'_l'- _I.'l":: Fi



LY M

LD

RELHIMN

i

=4, 0
Wifalee®

& 7

|-|||_:'

/e

'- |=”"'-||.|:|"-11"-'|.:5i S

-Jg._l.,_ R

The Athapaslean
language Family

it 1
l ocabolary meid i [
A i { A HHERE AT 1O
i i i y Lo Hu i
and the Americ ]
M3 _| r o
It hie A 1 m
Kl . VT
noilarns '-_—_:I |
" gros of o

Alaska’s
Athapashans

ED from wandler AMls

thit erossed from Asia 1o Nortl

America, Athapaskans had settied
A Tskesi " s thterior by 2 500 yvears asm

Today 6,500 Alaskans considel

thammn || g5 Athapaskans; 2,904 ol
these —ineluding champion dog

racer Wilson Sam (helow! and hi

e, Eleanor —live 1n




beautiful but harsh land, curious to learn
how they are adjusting to 20th-century
changes, I returned with my partner, pho-
tographer Don Doll, to meet the Dena.

Diena, over the centuries, have learned to
survive by living in harmony with nature.
They learned to live off what the land and
rver provide. In the Koyvukon region you do
not try to dominate nature, but work with it
Everything along the river has its own time
and season: Salmon are taken in the summaer,
moose in the fall; caribou herds pass through
during winter. The surrounding forests pro-
vide fuel for stoves and lumber for building
cabins and fish wheels.

Now the Athapaskans must learn new les-
sons of survival, but in an environment muach
stranger and harsher than any they are used
to. In less than a generation's time they have
moved away from their subsistence life-<tyle
along the river into the high risks and corpo-
rate stress of the late 20th century,

The Alaska Native Claims Settlement Act
of 1971 allocated 962, 5 million dollars and 44
million acres of land for distribution among
L3 corporations representing the native peo-
ples of Alaska. Each native village was also
incorporated, and a hundred shares of stock
were issued to each qualifving native person.

The settlement terms were, at the time,
foreign concepts to most Alaska natives, As
a villager in Nulato remarked, “One day we
were Indians standing on the bank, watching
the river go by. The next day we were corpo-
ration members.”

In the old dayvs no one would have dreamed
of laying claim to the land. It belonged nat
just to Dena but to the moose, caribou, bears,
and the hirds as well. The river was shared
by the fish in it and the people on it. But
today strips of erange tape, marking plots
and subplots, flutter along the banks of the
Yukon. Signs nailed to trees warn of private
property and ngainst cutting wood. Villagers
find themselves buried in a blizzard of corpo-
rate papers. Even the hunting and fishing
they have depended on for thousands of years
are increasingly subject to licenses, permits,
aned regulations.

Bankruptcy, unémployment, and alcohol-
ism are making survival problematic for
many Athapaskans. Faced with frightening
changes in their life-style and an uncertain
future, many find they are drowning, figura-
tively and literally

Athapaskans Along the Yukon

cIn® among Athapaskans has
reached epidemic proportions. The
rate for voung native men is more
than five times the rate for non-
native men. Alcohol foods their villages.
Father Bill Cardy, a priest serving several
villages on the middle Yukon, testified about
the effects of alcohol on village life to Alas-
ka's Alcoholic Beverage Control Board., He
recounted that testimony to me. “ Eighty
percent of our people who use aleohol use it
destructively. In two vears T have buried 16
young men and women, Alcohol was report-
edly involved in all 16 deaths. In 22 months
I have witnessed only four natural deaths,”

Beer and whiskey can be ordered from
Fairbanks liguor stores that cater to the vil-
lages. Getting alechol out to the Yukon is
not cheap, but it finds 4 ready market once it
arrives there, | saw one man in Galena pay
£24 for a case of beer and another $24 to fly
it to a village downriver.

At the Native Hospital in Anchorage 1
talked with Vicki Hild, who coordinates the
fetal alcohol syndrome (FAS) program for the
Alaskna Native Health Board, Among Alaska
natives the number of habies born with FAS
i5 more than double the national average,
“Right now we have one of the highest rates
among the populations studied, " she noted.
In one region she followed closely for o vear,
one out of every four babies was born with
fetal alcohol syndrome.

Don Doll and | drove Lo that region. There
in Gulkana, an Athapaskan village near the
Copper River, we met Frank and Pauline
George and their three children, Margaret,
15, Relsey, 6, and Amy, 3.

Kelsey (page 61) was born with FAS, thres
weeks premature, weighing only five pounds,
his lungs and eves permanently damaged. He
had to remain in the hospital a month before
being taken home. Kelsey and his sister Amy,
three years younger, are about the same size.
Both are energetic. But Kelsey suffers bouts
of bronchitis and catches colds easily.

“It"s a miracle he lived,” Pauline said.
“The rest didn't make it. They were too
small.” Four other babies born to the
Creorges all had FAS, "Their blood was too
much alcohol,” she explained. "I never knew
anything about this FAS, or that drinking
could be that bad.”

Both Frank and Pauline are recovering
alcoholics, Pauline, born of alcoholic parents,

a3l




began drinking with them ns a teenager. "1t
was my mom, my dad, and me,” she said
At 19 she married Frank, who was 34, They

moved mto the NHittle house at 'Ill:' Irll"!r"r'!': ol

wllow and continued drinking together

the
I used Lo po into the village EVELY Il rning
ikl get a bottle,” Frank recalled
lath went lor treatment after Kelsey was
born, They are stll pulling their lves back
together. *The kids are happy for us having
stopped drinking,” Frank said. Pauline nod
ded and looked at her son. " Evéry once m a
while it makes me cry to see him suffer,” she
sajd, “He's got a lot of hyper in him. That's

berause of the alcohol. There is nothing the

II_I.I OIS CAan Ii.

N MOTHER'S DAY I climbed the hill
thove Nulato to the cemetery
werlooking the river. Ellen Peters

el her pranddnughter Carla were
al the sraves to offer food to the spirits ol
[Ellen's four children buried there
The old woman and the voung girl cleared
a patch of ground near the white crosses and

gathered a pile of dry twigs and sticks, A
drone, oold wind comuing off the still frozen
river made it difficult to start the fire. It tool

several tries before they had a blaze, burnimg

muast of the cardboard box in which they had
carried the food

Ak the flames grew, Ellen put food onto
four paper plates. She served roast moose
iressing, gravy, and salad, speaking to her
dend YOUNE as e 2ot plates of food into the

T | | il
fere my children, 1 hope you like this

fire
food." She explained to the dead Stephen
hat atl present she had o moniey lar ciga
rettes, 80 he would have to settle tor the
chewing tobacco she sprinkled over the fire

With her fingers Ellen dug four holes in the
mitd around the edee of the Gre. Pulling &
whiskey bottle from a sack, she poured some
into ench hole, “Stephen must be thirsty, ™
he told her granddaveghter, “look how thaot
poes down so quick.” And she poured n little
more into that hole

Photographs of her children line the walls
of the small frame house she shires with twi

e 15 children Ellen

of her grandchiidren. Of
bore, only six are living: Five died in indancy
“Alenhal. " Ellen said, waving her hand
L -_:'|| |||_|-1- “_'|_"'|_|||,'-I |-f||'| aothers, " Uhiese :”
{tel from alcohol

;3

T_--IEII_ when NeY Were i,
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‘I dig fust enough gold to pay
my hills,™ gays Bill Carlo
{above) as his grand-
daughter picks through a
prrgued weorrth S 1O M) frirm
his mine near Roampart
Anytime I run short of
cosft, 4 o aip wep o Ivctle,”

His medaswred approach

15 shavred by Darlene Lord
(left) and her mother, Anna,
% they cul strips of king
s immion-—a dictery staple for
Athapaskans during the
weinpteEr, Chum g2almon are
o caiehit by commercial
yperalors miiinly for the
roe (right)—a prize dish
Lo Japanese buvers, whn

Iy b dollar







Liaback

e dead come calling in spring
during the Stickdaonce, an arcient
grief ritual kept alive in the vil-
luges of Kaltag and Nulato, The
commertily dances around a pole
draped with furs (below), Then the
family of each villager who is to be
migurned in the Stickdance dresses
a selected person in clothes sym-
bolizing the deceased. He or she
represenis the dead person, visit-
ing friends to say the good-byves 5o
rarely exchanged in this lond of
guick and unexpected death. Thus

Joseph Semuakan, who died in

snowmnbile gecldent, bids farewell
t friends—through Albert Evins
fleft, at right), whao built the fence
around joseph's grive.
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they flop and thrash in
can be heard halfway

hited out of the water,
Iljlll II.:-E":_'-||:I::|

the sound

AL TOSS LI.'||.: Ly |!|I' PN
When Pat untied his boat, he did not start

the enmne, content to drift downriver toward

enjoving the Yukon in the evening

ight. " in the fall when we're hunting

v clark

all vou can see are the

home,

he said, “sometimes it's s

ik,

mMoose,
when we | ome
mountamtops.”’

T'he next morning,
and cold, we returned to the wheel with his
wife, Mar,

plastic bins they had brought along

nad caught about three dozen

a few closer to three feed

although it was clouds

1 hey tossed salmon into two
They
sl iII_'Ir'_'-'.Il .-_'I
inches long,
Back home Marv flatteneéd n cardboard
hiox anto the table next to their smokehous
zan cleaning fish. She cut the head,
1 three deft slices, dumping
them into & bucket to be botled for dog food
Pat watched for a while and offered to
Ip. He picked up the curved fish knife and
chopped at the tail. elearly not familiar with
work usually reserved for women. Though
hi= wife tried showing him how to do it, he
=non cut s finger. Mary sent him
y ovlen are not good for cutting fish.'

mrcl heg
tall, and fins wit

inside.
=HYVIIE
commercial fishinge

were introduced

N 1673 limited-entry
permits to regulate
\laska's fishing industry, Along the
middie Yukon permits are granted for

HElll nets and 159 fish wheels. With many
more appiications than permits, these
i valuable commodity. The goine
price for a gill-net permit S0 800: for
fish-wheel permit, As the
nrice escalales, fewer Ath; |||-|_--.|- an fishermen
cian afford permits, ' them

While most Athapaskan families in the
hoyukon region still spend
sh for the winter, those with com
mercal permits sp pena their energy harvesting
eges from the fa -|--|||_'.- of female salmon

ready to spawn, Processors from Japan have

havie
become
1s aboud
|-Il-f||.r|". | 5 TN

S50 (PLILS |I|r"'- |

dryving fi

moved in to buy the roe. Salmon roe is as
popular in fapan as sirloin steak in the U, S
Terry Felton 1= manager for Towa America.
Inc,, which operates out of Galena. “One
hundred tons of roe go through this district
he told me, “and we get the
" Each the season
he sends a boat up and down the river to buv

roe. from the commercial fishermen, Back in

each ven ’

majority of it maorntng of

Athuapaskans Along the Yukon

zoaked in brine
and c
then to Tapan

Lralena it ts cleaned.
v s1ze and quality
first to Anchoraee

Competition for

sOTed
rated] Lo |'";' fll"'."-'!'l

the roe has Increased
Plants offer four llars a pound, An
average fish carries just under one pound
Pat Madros has built his own roe plant
near his father's traditional fish camp, 25
mues below Kaltag, A plywood
the trees just above the Yukon serves as
tor Fuat and his family during the fich-
ing season. Collaboratinge with the |
i Japanese company out of Anchorage, Pat
piys cash for epgs dL.ll.r.r-I to his camp
Feltom admitted that |'||'LF'-.-.:'-_-| ni the roe is
sometimes looked Upon with sUspIcion by
\laska natives, who are

what |i'||_:'.' harvest

Ly Hve ol

ahin among
home

I]""‘ SO

med o getting the
J'|ll=| out of The te mpis
s to grab the roe and dump the fish,
wasting good food
In the villaps g the commeércial
[ishermen formed a cooperntive. They sought
better price for o1l by buving i
|-|-|L. and a better

|||r|

ol Kalta

FAS And

position to bargain with the
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Life in i ready-made town
takes some getting used to for
regidents of Nulato, who were
relocated to high ground
after Yukon River flooding
threatened the old village
(abawve, in backeround).
Federal officials, who supplied
the rew houses shipped from
Seattle, insisted on the
hilltop location.

Since the new Nulato
doesn’t hawve plumbing, resi-
dents must bring water from
the river to their homes—a
chore that gives 13-yvear-old
Patrick Madros, Jr. (right),

a weleome excuse (o drive
the fomily srowmobile.

5= Nationai irr'-'l.'-n.'f'.'lu'.'-' Felmruary 1990



roe companies. Not that that helped 1n 1987
when they signed a coptract with a company
offering to buy both roe and fish. The buyer
cementéd the deal with an initial 510,000,
and the Indians began delivering their roe
and [1sh (o him. But at the end of the season
the dealer told them he was broke, and the 15
members of the Kaltag Fishermen's Associg-
tion found themselves out 375,000 and with
no stockpile of fish for the winter ahead

HE CORPORATION for Alaska natives

in the Koyukon region is Doyon,

Limited, with acreage larger than

LConnecticut, Rhode Island, and
Massachuseits combined: when title is con-
veyed, the corporation will be the largest pri-
vite landholder in North America. " Doyvon™
15 84 Ru=ssian loanword meaning “chief "

Atrapaskans Along the Yukon

Besides the corporate responsibilities to its
sharcholders, Dovon has the added responsi-
nility of promoting their social, cultural, and
personal interests in all its business ventures
For instance, any land deals must consider
the subsistance needs of the villages included
in the project.

Doyvon has made major investments in oil
explorntion on Alaska’s North Slope. Dovon
Drrilling Inc. Joint Venture owns four big oil-
drilling rigs and leases them to companies
like ARCO Alaska, which prefer the leasing
arrangement to the expense of owning the
rigs. Doyon Drilling’s crews operate the rigs,
and nearly hall its emplovess nire shareholders
in the parent corporation.

In early spring Don Doll and T visited
Doyon's Rig 14, drilling in the Kuparuk oil
feld. Daily flights shuttle ARCO and Dovon
employees between Anchorage and the North
Slope. A %0-minute jet flight took us to Prud-
hoe Bay, where we hoarded & Twin Otter for
i 20-minute hop to Kuparuk

A Dovon truck took us the finad 15 miles
over gravel roads to the rig itself. Oil lows
irom Lthe wells to a central processing facility
that then pipes it to Prudhoe Bay. From there
it is funneled into the trans-Alaska pipeline,
which runs 800 miles to Valdez, in south-
central Alaska

Rig 14 rose up out of the flat, snow-covered
tundra like a golden skyscraper. It stands 183
feet high, 100 fect long, 52 feet wide. Amaz-
ingly, this 2_4-milhon-pound structure moves
from site to site on eight gleantic tires, each
12 feet tall and 3 feel wide

Jim Spaulding, “tool pusher,” or boss of
Lhe rig; took us to the “dog house,” the ng's
command central. The drill penetrates down
90 Lo 130 feet an hour, piercing as much as
10,000 (eet of earth in a week. lis precise
depth and location show up on the geolo-
graph, which records the drill's depth at one-
oot intervals. "It costs ARCO 100,000 a
day to drill a well,” Jim velled aver the drill's
pounding, “so they want to know thev're get-
ting their money's worth."”

The crew numbers 50, counting those on
the rig and the support staff in the three-story
modular living quarters, also on wheels.
Evervone works a | 2-hour shift, which
means two Emplu_w-v: for everv job: cooks,
mnids, janitors, roughnecks, and roust
abouts: When not working; they can relax in
the recreation center; playing pool, watching

k1]



cable TV or a movie, or just unwinding {n the
sauna. Meals are served four tumes a da)

Athapaskans applving for work with
Diovon Drilling far exceed the number hired
| met Lenny Lewis, a “roustaboul pusher,
or foreman, and a Dovon shareholder, Lewis
commutes between the ol rig and his home In
Quilcene, Washington, every two weeks
‘U'p here I work hard, and down there 1 play
hard.™ he told me. “At home 1 like to kick
hack in mv hot tub and drink beer

Ol rigs are rough on B marnage. My
wife, she's glad to see me come home, but
after two woeks she's glad to see me go.”

Before signing on with Doyon, Lewis

wiikkerd on oil

wall K B YRR
hiz salary. * For gu
260,000 1= 4 lot of money
ler voung Athapaskans along the

admiringly of their brothers and cousins

[E]
r;|-|._- Irl II :'ll:.'

where e carniao

With Ilovon he has doubled

srorking Y on the slope” and

they can join Lheén

RN OCOLD. GRAY DAY
the statesrun Alsska Vocational
lechnical Center in >eward

| met the students —

kans from villages in the inleror

YELE g
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ve coming out of villages,

" he smd. No won-
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A river of grief washes over family and friends
during the funeral of National Guardsman
Justin Patzsy (laft). He drowned in the Yukon
trying to catch a falling boat motor.

Hauled downriver by the hoatload (hottam),
aicohol brings a different kind of grief to
Athapaskans, Recovering alcohotic Pauline
George (below) lost four babies to fetal alcohol
syndrome (FAS), Her gon, Kelsey, was born with
FAS-damaged lunges, *We drank right e g
with his sickness ™ she recalls with a shudder.
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Superhighway of Alaska’s interior, the Yukon River is plicd by speedboats during
the Tune race to Fairbanks. Winter truffic is by snowmobile. More than Lircke frge



remoete villages, “rivers are vital to our well-being,” savs an Athapaskan

teacher, VIf I can't get to the river once a year, | dont feel whole.”
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W hile helping peopl
killz, TCC also promotes traditional natiy
resources and crafts through i3 Alaskan Ke

urces, Commodities, Trading and In

rparation (ARCTIC). One ARCTIH

nroject was a candy company that provided

tebes for srillaee ‘l.|:'|.-!-.|-|.:L| g whio pathered
nd shipped wild berries to their urban coun

terparts in Fairbanks and Anchorage to turn

Nt |]|'_|| us F1i0M e-coviered l.'.'.Iu.I'..."-
ARCTIC's marketing and sales specialmst,
Kathy Mayvao

products, including potpourri, herbal teas,
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“I'm lucky to be alive,” says
Roger Huntington of Galena,
Wil ance spent wisekends ol

his hunting cabin {top right)
tending traps sef for marten
faboriee ). Hadly burmed when Ris
plane crashed in the bush, Hun-
tington tore off his Maming
clothes—then hiked seven miles
in zero-degree weather for help
More than o year lafer Roger
Whellrs a plostic moss ond body
suit fo help heal the skin grofts

covering iz bhogdy,




packaged in birchbark baskets and mimature
dogsleds made by them, and distributed for
sale to department stores and souvenir shops.

Ity Galena [ attended an agricultiral far
sponzored by TCC, As people brought their
entries to the community hall, Amy Van
Hatten, who organizes this fair and others in
Athapaskan villages, showed me through a
vegpeinble exhibit. Radishes were as big as
fists, turnips the size of pumpkins. Amy said
TCLC sells seeds and tools to the villagers at
cost. The Alaska soil is rich, and though the
season is short — from early June until late
."'l.';l.'u.fu.-'.—th' siun shines almost constantly.

*“We haove only one livestock entry,” Amy
said, leading me to a wire cage. Inside sat the
biggeat, blackest rabbit 1 have ever seen. A
hand-lettered sign explained that Shadow
was the pet rabbit of the kindergarten and
first-grade students at the Galena school,
Laughing, Amy said it probably deserved o
purple heart in addition to the blue nbbon
on its cage.

Most Athapaskan villages have pnmary
and secondary schools, usually housed in the
same building, Teachers, many from oultsice
the state, arrive in the fall for the mine months
of school. Students take the usual academic
subjects, plus electives like home economics,
woodworking, and computer studies. Durnng
the long winter months basketball games in
the school gymnasium are a popular pastime
for the entire village. Competition is fierce
leams travel up and down the river by snow-
mobile for weekend tournaments

Maurice McGinty, from Nulato, has
served as teacher, counselor, and principal in
schools along the Yukon, He earned s mis-
ter's degree in education administration from
the University of Alaska in Fairbanks
MeGinty said that while the schools are good
at what they do, they are not designed for
teaching the skills needed in viliage life, “A
lot of bovs would like to go out and trap if
they had the skills, but there's no one
mstructing them:.

“We're teaching them academics for mov
ing on out,” he explained. *In some cnses we
have kids who bloom and shine —and they go
into the outside world. But if they bomb out,
we've got nothing to offer them back here in
the community. And that's a real letdown.
Once yvou lase motivation, you lose self-
esteem. And once vou've lost that, there s
nothing. That's when they go for the bottle.”

EL N

ATTENDED the Spring Festival in Fair
banks, sponsared by the Yukon-
Kovukuk School District. About 200
students —mast of them Athapaskans
from villages scattered throughout the
interior— compete m spelling, reading,
mathematics, speech, and performing arts
Each of the 11 schools in the district holds
its own competitions, then sends its champi-
ons to Fairbanks. Although the school district
provides food and housing, each school has to
nay for transportation. Kaltag sent 24 partici-
pants; its plané bill came to $7,300
I heard the Kaltag children' s choir on stage
m Fairbanks' Alaskaland Civic Center. They
were performing a song that urged Indian
vouth to achieve great things in their lives
Then they sang “La Bamba" in Spanish,
accompanied by maracas and drumes




- -‘ City waays are reguired

study for Joe Wright and
stephanie Alexander (left),
wehose hackepuntry school
district sends students

to Fairbanks each vear to
becerm shills such a8 apening
a-bank account or apply-
g for @ job. A second

LILETE O the city comes
during Spring Festival,
when students usually clad
in blue jeans stage o
fashion show (helow). But
muaoving to the city after
groaduation, says a schoo|
afficin, “is a tromsiiion o
ot of our irids have

trowhie making. ™



On the lnst night of the festival the organiz-
ers mounted an awards banquet and a fash-
ion show. A dozen girls and four boys had
volunteered to model clothes they selected
from the racks at ] C Penney. Stanng hard
into the dressing-room mirrors, they combed
their hair and fiddled nervously with their
unaccustomed apparel. The music started,
and, as they had carefully rehearsed, they
sauntered one by one onto the stage. In front
of a wall-size mural of spruce and birch trees
they turned and posed for their appreciative
audience before scampering back to the safety
of the dressing rooms. Flashes from the cami-
eras of fellow students, teachers, and parents
gave the feel of an opening in Pans.

Bruce Kleven calls such experiences learn-
ing “urban survival skills.” He helps run a
program (o teach them to Athapaskan
yvouths. High school students from the vil-
lages spend two weeks living and working at
the school district’s headguarters in Nenana,
about an hour's car ride west of Fairbanks.

They work with a journeyman printer and
professional reporter, studying graphic arts
and journalism while producing an issue of
the sthool district's newsletter, Han Zaodlit-
"ee, “we live on the river.” The students
provide stories, poems, and reports about
their own villages.

They also take field trips into Fairbanks to
sharpen such urban survival skills as using a
hus schedule, obtaining a driver's license,
making hotel reservations, filling out job
applications, opening a bank account, order-
ing food in 8 restaurant and then calculat-
ing the tip.

“The idea is not to make seasoned city
dwellers out of these students,” Kleven
explained. “The thrust is to expose students
to situations and conditions they will face
whenever they leave the village. Remember,
our students live in one of the most remote
areas in the U, 5. They are ill-equipped to
function in Fairbanks."

oM AND 1 spend our final days with
the Kovukon Athapaskans at the
Stickdance —a traditional week-
long memarial for their dead, Tt is
said to have ariginated near the Yukon tri-
butary of Bear Creek. There, according to
legend, & man received a vision of the Stick-
dance in o dream after the rest of his family
died, leaving him to mourn alone. Today the

8

ceremony is observed in only two villages on
the Yukon: Kaltag and Nulats,

It can take months and even years for a
family honoring deceased members to pre-
pare for a Stickdance —saving up gifts to
distribute, choosing the people who will
represent the dead they honor, making the
clothes that will svmbolize that identity,

Each evening of the week of the Stickdance
we join the people who come to the commu-
nity hall carrving traditional foods—moose,
salmon, beaver, rabbit, ptarmigan —for the
shared meal thevcall a potlatch. Afterward
the women stand in a solemn circle; eves
downcast, swaying in place as they chant
songs composed for the dead.

The hall becomes fuller each night as
friends and relatives from other villages on
the river arrive, Night by night the intensity
of the mournful songs builds.

On Friday night, amid loud singing as the
women dance in-a circle around the hall, men
carry a tall, thin spruce tree —stripped of
branches and bark and wrapped in ribbons —
to the center of the room. Wolf, fox, and
wolverine furs are draped on it as the people
surge around, chanting und dancing in a
tight circle.

Their hypnotic chanting and dancing con-
tinues nonstop through the night. Laughter
erupts and tears stream ns the people remem-
ber and grieve for their dead during the long
hours. Arguments and fights break out as
some try to drown their grief and anger in
alcohol,

By morning the exhaustion is tangible;
some fall asleep despite the noise and con-
stant movement around the stick. As part of
the tradition, men force their way through
the dancers to tear the skins and ribbons from
the stick. Once it i= stripped, they carry it out
into the village, still chanting as they snake
between the houses down to the Yukon.
There they break the stick into pieces and
hurl them onto the river ce,

Immediately the chanting stops. Eerte
fuiet descends over the village as people
return to their homes to slesp.

(in the final night — Saturday —thoke repre-
senting the dead are ritually dressed in their
new clothes. With eves downcast, they leave
the village hall in a somber line to shake the
spirits from their clothing at the river's edge.

1 sit with Ellen Peters on the floor of the
hall as we watch them leave, She tells me that

National Geographic, February 1990



she plans to honor her own dead children at
Mulato's next Stickdance, which will be held
IN two vears.

“1'll start getting ready this spring before 1
put my garden in,"” * Becauss
it will take me a long time. I'm not voung
And I'm tired.” But it the weariness
ol grief, I think, than loss of vigor

| he departed return from the river, file in
and sit in a row in the hall
suddenty the mood changes, The excite
1 traditional distribution of gifts
sparks a mght of celebration

che continiaes

= FTAAATY

s lenily

ment af t

1hi next moming those who have assumed
the identity of the

ead move through the vil
lage. shaking hands with the villagers, shar

ing food and drink. and savine farewel]

THOUGH THE VILLAGERS faithfully
ried to adhere to the age-old rit-
uals during the Stickdance, much

of the meaning and symbaolism
behind the ceremonies apperred to have been
sl Unginally there were 14 songs to honor

the dead spirits. One has been forgotten, and

Athaopaseans Along the Yukon

o e
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Living in the twilight world between old
wiays and new, Athapaskans in Kaltag
play night baseball under o midnight
sun, Games in Athapashan country often
lost deep into the night, playved with the
same gusto it tokes o survivye here.,

i are only vaguelv remem-
o elders. During the
stickdance these remaining songs were
plaved on a

The Athapaskans we met along t
Yukon represent a culture that has strugeled
Lo survive lor thousands of vears, T hiets

plaintive songs for the dead sound ever

oAy e orher |

bered by & handful

ssette Lape

e mieEhts

maore poignant as parts of their heritage erod.
before their eyes. Amid calls for increased
control over their own lives and welfare, Ath-
apaskans recognize that, although as a peaple
they are surviviors, not il among them will
wenther the current cultural transitions. The
unrecopnized svmbols and half-remembered
chants of the Stickdance mourn not onk

thase lost in the past but also thase who will
b fost to the future []

il
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LAST-INTCH attempt
by desperate fisher-
men to hold on to the
dving Aral Hea, a
dried-up canal to the
retreating shoreline
2 sfrewn with thelr
abandoned boals.
Drained of life,

I1 N sguareé miles
of former seabed, like
this along the south-
ern shore, have
become deserts af
sand and salt.

Still Asia’s secomnd
largest body of land-
locked water, after
the Caspion Seq. the
Aral has lost more
than 40 pércent of its
surfoce ared since
1960, Waorse yvet,
what remains hos
become too zaline Lo
support gy of the
rdative spectes that
once filled its wiaters.

A cause célébre for
the Soviet Union's
newly vocal environ-
mentalists, the sea 18
ian angoing environ-
mentul tragedy—al
least on a par, say
iy, with the
Chernobyl nuclear
catastrophe of 1986,



T HE A R A L

A Soviet Sea
Lies Dyin

By WILLIAM §. ELLIS

ASSISTANT ETHTTIA

Photographs by DAVID C. TURNLEY

MELALE STAR

From the rusting deck of the boat he captained for years, Dzhetpisbai
Ihrogimov surveys a sandy waste once part of the great Aral Seo.

HE MIGHTY INLAND SEA les stricken now, canght in the
grip of some evil chemistry as its waters dry to salt and
blow away As noxious dust to strike the people with illness
anc death

It has never happened before within the time frame of a The receding shore- || amia i1 Great as the Oxus River, normally enters the 1 o ‘
angle generation, the disappearance of such a large body of water, ima of the A:al Sea .-.'1_ Yy lake through the great southern delta, at left. :
but the Hoviel Union's Aral Sea, once lirger in ared than anv of the V' is dramatically repre- 1 AR In recent years both tha Amu and the Syr, 'y -
Lrreal Lakes save >upernor, s vanishing from the face of the earth . sented in a composite of 1SR T;hl"l ;s ﬂn:ﬂlnm th:ﬂ: “t;mf‘:ﬂhﬂr-e' 2
AS the waters conlinue to recede, final destruction of the Aral— r al and 1960 sateliite images, we right, h'.“ Ry A e ’
55000 aopars files i 1060— conlt sécur before another 30 vaaze L W caregistered with i 1960 map. During those diverted for agriculture that little remains to Wy ¢
SR e e e R e ST IR “.‘ @' years the Aral dropped from fourth to sixth food the lake and counteract evaporation. At ; "'.1|-'.
i 4 passtd _ _ ) _ among the world's largest lakes, having lost a present rates of inflow the Aral will continue to S !

I'he desiceation is taking place not only at a rapid pace but also i volume of water equivalent to ona and a half shrink; by the year 2000 it will have shrunk to g 1
with stealth, and in silence: the way a stallion plunges his muzzl \ times that of Lake Erie. two-thirds its pressnt size, a new *'dead sea, F{E'
into a bucket of water and drains it. Wide concern was late in The Amu Darya, known to Alexander the surrounded by huge sait marshes and flats JH
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coming and was delaved until now, when
there iz little that can be done to save the sea

Before the emergence of Mikhail Gorba-
chev as the head of the soviet government
and his policy of glasmost, or openness, the
calamity was not widely reported or ¢ven
discussed in the Soviet Union. Rather, it was
blurred to the public eyve by the myopia of
previous regimes, Ecology was not a primary
concern, The well-being of a huge body of
wiiter sitting in the desert wastes of the
Soviet Central Asian republics of Uzbekistan
anrd Kazakhstan was subordinate to the good
of the state, to the successful fulfillment of
plans and quotas,

And 50 it was deécreed in 1918 that waters
of the two great rivers feeding the Aral
would be drawn off to irrigate millions of
aeres for cotton production. There was a
Soviet obsession to be self-sufficient m cot-
ton. Im 1937 the Soviet Union became a net
exporter of what planners had come to refer
to as “white gold."

But the cost of that self-sufficiency and of
export profits would be nothing less than one
of the most extraordinary vielations of the
environment in modern tmes.

“1 doubt if there has ever been an envi-
ronmental problem of this magnitude, " said
Philip P. Micklin, a leading authority on the
Aral Sea and a professor of geography at
Western Michigan University. " Certainly as
a regional problem affecting 35 million
people, it is unprecedented.”

OR TEN THOUSAND YEARS the Aral has
drawn its life from those two rivers,
the 1.578-mile-long Amu Darva and
the 1,370-mile-long Syr Darya. In clas-

sical times they were called the Oxus and the
Juxartes, but by whatever name they are
streams of strength and character, celebrated
in verse and in the nch history of the iimes
when Tatar horsemen rode the dry steppes.

The rivers come down from the mountain
ranges to the southeast, flowing north to the
Aral, and the routes thev follow through des-
erts called the Kyzyl Kum and Kara kum
are like lifelines to which millions cling. The
waters of the rivers are given o melon
patches and fields of cereal, but most of all
to 90 percent of all the cotton grown in the
Soviet Union.

The great rivers serve too to wash some
of the despair from the soul of a peopls, the

ib

mostly Muslim Uzbek, for whom equality
in their own country is elusive. They are
dying of throat cancer amid dust from the
drving sea and birthing children plagued
with a host of illnesses related to the sacri-
fice of the Aral to the growing of cotton. In
northwest Uzbekistan the infant-mortality
rate is the highest in the Soviet Union.

The plight of the Aral is widely mourned
in the Soviet Union now, for it has been
adopted as a cause célébre by environmental
activists. But it is in Uzbekistan that people
care the most. They care enough to erect
large signs in the streets, such as the one in
the city of Nukus that reads, ¥ The Aral Will
Live Again." And the words chalked on the
rusting hull of a large fishing boat sitting
now on the dry bed of the sea: " Forgive us
Aral. Please come back.”

UCH SENTIMENTS, however, are not
enough for a person with the fires of
sorial protest raging inside. * You
cannot fill the Aral with tears,” said
Mukhammed Salikh. a young poet who hves
in the Uzbek capital of Tashkent. “The
meazures taken by the government to correct
the problem are insufficient. First of all the
government should acknowledge that cotton
is the reason for what has happened to the
Aral Sea, Once they do that, they can start o
develop concrete proposals for doing all that
can possibly be done.”

Salikh sits in an office in the Uzbek Writ-
ers Union building, under a portrait of an
obscure Soviet poet whao, he said. “suffered
under the oppression of Stalin.” As a mem-
ber of 8 committee of scientists gnd writers
organized to work for survival of the Aral,
he devates much of his time to speaking and
writing about the tragedy.

“Ewven to be able to do that is something, ™
he told me. “ Before, it was almost impossi-
bl to publicize the problem, but everyone
knew about it. Some say nothing was done
because of discrimination, because this is
happening in Muslim Uzbekistan. 1 can’t say

Az the level of the Aral Sea drops, so does the
gquality of water that inhabitanis ef the area
tap for their wells. In the Amu Darya Delta

a muddy pool from a broken pipeline provides
much needed water for children to carry back
to their fumilies, as well as for local livestock,
whose numbers have dramatically decreased.

National Geographic, Felouary 1990






Arimming with water and life, the Aral Sea seen in o 19680s
photograph (below) no longer laps at the harbor at Muynak.
Toddary the Aral Sea fishery, which once supported some 60,000
jobs, has been abliteruted. In the former fishing village of
Uchsay, now miles from shore, 66-year-old Dzhetpisbai
Ibragimov (right, with his wife and stepdaughter) began retire-
ment yvears carly. The fish he once caught were processed and
canned in the fish factory at Muynok, Toeday, in o heroic ¢ffort to
keep the cannery (hottom) operational and preserve the town's
primary livelihood, the Soviet government goes o great expense
to ship frozen fish in from the ocean. While small numbers of
Russians and Uzbek live in the Muynak district, most of the
inhabitants—Iike [hragimov—are Karakalpak, the urfic-
speaking people of northwest Uzbekistan
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The vanishing
Aral Sea

AfalL SEA
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THE ArAL was worth sacrificing
[RRAGATED AREA if the vast Central Asian desert
imilliens af hectare) could be made to bloom, Soviet

axperts believed when construe-
tion hegan on the 850-mile Kara
Kum Canal in 1954, In the next
30 years several other large
diversions were built to irrigate
mare cotton, rice, and meélons.
Eventually the Syr and Amu,
Soviet Central Asia’s largest
rivers, would be emptied of
virtually all the water they car-
ried down from the Pomirs and
the Tian Shan, cutting inflow
to the lake to almost nothing.

CONSUNMPFTIVE
WATER LISE
jcuber kilomerters

&0 National Geographic, February 1900



if that is true, but certainly there is a lack of
official interest

stand why it is so difficult for foreign jour

|'ll" |-'-:_a_:1|r|_1= | Call | I_'_|'||:|l_-_'
nalists to get permission (o g0 to the sea
Following months of waiting for permis
s0n, A NATIONAL GEOGRAPHIC leam was
allowed to travel to the Aral. We camu

it from the south, by way of the former fish-

LE [HATE

ing center of Muvnak, now a landlocked,
larlorn town more than 20 miles from the
water, Less than 25 vears ago Muynak sat at
the edee of the scn

sinee the 1960%, when the first symptoms
of the problem appeared, the Aral has lost
about 40 percent of its surface area, or nearly
| 1,000 square miles of whit are now largel
ancs, At times the
it until all that once

drv, salt-encrusted wastel
sunlight plavs on the

was the sea appears to be wrapped in lam.

And it stretches to infinity, leaving only the

mind's eve to see it as it was, wide and ¢lein
ind heavy with fish.

[ here has been time enourh for some
growth to have occurred on the dry seabed,
hut thi sodium chloride and sodium sulfats
there are too toxic for almost everything
other than a small bushy plant called soli
and the con

Irast of the color with the setting 1= starthing,

[t has biright red flowers.

(LR
like a blush on the gray cheeks of & corpse
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wnere i renches the 298 the water

has been claimed for irrigation up the

e, T he greatest diversion is thi
kara Kum irrigation canal, more than 500
It 1s &2 massive facility, stretch-
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But it wasn't until the 1960s that the delicate
eqquiibrium between the inflow and evapo
sea (the Aral has no outlet othe

than through evaporation) fell apart. Since

ration of the

en production of cotton has doubled

Eventually some party officials in Uzbelkd

stan and Moscow became involved in a scam
to inflate preduction figures and divert gov-
sroment payments for recorded, but nonexis-
tent, cotton. Among those Inteér indicted was
yurt M. Churbanowv, first deputy interios
minister and son-in-law of the late »oviel
Brezhnev. He is now in

oovicted of accepting the equivalent

leacer Leonid ]

Ilu-l.-'r :I."lll ! "‘ll'-: &l e ;I.III.:.' | .II.'I'.'il'-".':

Cotton is king in the Aral basin, but salt has
bDecome ifs nemesis as the noturally saline
desert soil continues to degrade under irriga-
tion, Near Nukus, where a womin helps

gather the September crop (top), many fields
have been poisoned by salts rising from water-
logped subsoil, encrusting yvoung plarmts
{above). The more salts thar accummulate in
soil, the more water is needed to produce

the same yiclds,



A cotton field in the Amu Darya Delta is prepared for machine harvesting by clear-
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the Soviet Union has more than achieved its goal of self-sufficiency in cotton:
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of more than a million dolliars in bribes goes unread except by those who arnive by

Between 1926 and 1960 the two rivers chartered plane, those who come shaken as
delivered an average of 33 cubic kilometers much by the sight irom the air of the dyving
(13 cubic miles) of water to the sea each sea as by the nde in the legendary relic of a
vear, enough to fill 232 frillion eight-ounce hiplane called the Antonov 2. The sign
elazses, Now only a fraction of that reaches reads, "The City of Fishermen Welcomes
there, And sometimes there is not so much a5 You," Once there were 10,000 fishermen
the spit in a whistle working out of Muvnak, taking pike, perch,

There are few flights to Muynak now, and  and bream as fat as piglets from the Aral
the faded sign on the terminal at the atrport I'he town produced 3 percent of the Soviet

Union's annual citch, There
were 24 native species of fish in
the Aral. Today there are none,
ind the commercial fishmg

indusiry 15 cdead

HE FISHING BOATS 511
now on the dry bed that

was the sea. 1 hey sit
where they were aban
doned when the Aral receded
from Muovniak, taking the spirit
of the place with it. Somée of the
viessels have beeén cut up for
scrap, but several dozen
remaAaln, some with anchor
chaimns plaved oul across the
sand and some guited of al
the wasp nests in the whieel
houses, Cast in heavy coats of
rust, all smell of the death ol the
s and of themselves

“We tried to stop what was
happening here, but no atlen-
tion was paid to us,” Roshkar-
hai Aitnifazov sand. ¥ The wates

[l

continued to go away while the
salinity increased. The weather
changed for the worse with the
summers getting hotter and the
winters colder. The people feel
salt on their lips and in their

eves all the time. It's getting

A living laboratory for the deleterious effect of hard to even open your eyes here."
a generation of misguided agricultural policy, Attntiazowv is the mayor of Muynak. e
the people of the Aral region are suffering from  was also the last harbormaster. He expiained

a host of maladies related to poor nutrition that as the se8 was shrinking, a canal was
and environmentol degradation. Ar the
Muynak hospital Dr, Viadimir Makstmov (top)
rends one of several babies suffering from
severe anemia. Another anemic efild murses
(focing page), despite repeated warnings that
even mother’s milk in the Karakalpal area is

dug to link the harbor and the open water
“"But we couldn't keep up,” he said,
Dzhetpishal Ihrnegimoyv, 66, remembers
how it was. He spent his life as a fisherman
on the Aral: “Until the sea left. when I was

conifaominated. Af the J'Ir.'ll!IJ:!FmJ in Nufus, two forced into eariy relinremerit.
patients suifer from another of the region's He lives now 1o the village of | I.'|'|':EZ'I.:-' LETH
scourges: throat cancer, far from Muynoak. A thousand families lived

= National Geographic, February 1900






BIG ARAL SEA

LITTLE ARAL SEA
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Unjforeseen by those who sanctioned the massive Aral
basin water projects, huge salt storms spawned on
the newly exposed shores of the shrinking luke are one
of the most dire conseguences, along with climatic
chuanges that hove made both stmmer and winter
femperaiures more extreme. Uhne such sform 18 seen
brewing in the upper left corner of a 1985 photograph
(above) from the U, 8. space shuttle Challenger. A
recent image from a Soviet satellite (left) shows
great new deposits of salts, interspersed with sand,
along the shores of the peninsula, Winds reportedhy
have carried these salts as far as the Arctic. Also
visible is the Syr Darya Delta, formed in 1987-88
during two vears of unusually heavy flows, For ten
vears before that, scarcely a drop reached the lake.




there until the mid=1970s: nowr no more than

200. The saind has pushed in and up, ringing
the villnge with dunes. Dzhetpisban and |

went to the fishing hoats in the sand. It was

thi

the first tHime he had seen the

] L

that, and when I asked him what he

thought, he replied, "1 m an old man, 1
i .lJ'll -|.I'.'-JI-:. ||.'.. how 1 Il._'~'| " Then he recog
one |||' ||:|.':| .-.'|.||'j'l.'!l.'|| | TR

' [ ¥ 14 -
|||.".': .I I".'l..- [

kap-i-tan," he bellowed while hoisting him
zelf up and over the sice

Standing on the deck with his World War
[1 medal, the Order of the Great Patrioti
Whar, taking a strike of sunlight, he was onc
a brief time only in commeand

And then he seemed glad

irnin and for
af the 55-foal hoal
to be done with it He would zail no more;

nor would he likely see the Aral Sen agan

LTHOUGH THE ARAL has abandoned

Muynak, the town remains depan-

dent an fish. The processing plant
reMmams open, giving work to 900
persons. To do that, Soviet planners have

drawn on a scheme that excludes proft (o
the benefit of 8 community's survival

j I-;,'. :":'l i Bk '|:|r|.|'|'- -|'I| |I:|'! J:.l.

CAMmE

750 miles away, from the Barents Seéa
hév ar

“1t 15 not cleasr if Lhis

aatd Daulbail Bera-

*Howe-

there is the possibility that dikes can be

[rom |
part of Murmansk

& r
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relngeralor Lrains
yperation will comtinue, ™

¥ i
shew, general director ol the pland

FULEL O LMK 1y 1'|..'i".! Afa DOtiom ificl Areds

can be Rooded . creating a series of lakes 101

fsh. In that way tl lant would once again
have its own fish supply

Meanwhile, the people of Muynak con
tinue to react with disbelief at what has hap

pened. As much as anvihing, it 1s the wind

lust that stings them with the reality o
|

the disaster. ¥ Before this there were wind
i FoveErnmiant

] r ]
Now there's

anit
III._.I.ill.! !:I !ill. III.".I'.-I r

periods alm periods,

ild me
] 1] ™

ol wrinid

It has been caleulated that 43 mullion ton:

of salty gril are whipped up trom the ary sea
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to harm the people and the land, | races ol

In Muwnak

ried S AT away s

Arctic Ocean

salts have been rep
soviet coast of the
itseil, the gril = raspy ang
carburetors of cars
[hroughout Uzbekistan, and especially

in the Karnkalpak Autonomous Repuabli

thick, clopging the

A plague on the [and and on the throats arid
lungs of its people, airborne salts and poisons
descend on Musmak (above) during one af the
greaf dust storms that lash the Aral region
with increasing freguency. Small wonder that

respiratory diseases have risen so dromati-
cally in réecent years. Adding to thi rsery,
Mupmak temperatures now surpass 100°F for
extended periods during the summer months,
Meanwhile, all along the shores of the reced-
ing sea, the daily struggle for water (right)
takes ploce amid scenes of desolation,

there have been sharp INCreases in certail
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"Without water, the future ts dim for Central
Asin,” says Viktor Dukhowvnyi (top), director of
the Central Asian Scientific Research Institute
for Irrigation, in Tashkent, In charge of irriga-
tion planning in the Aral basin, he has been
urder heavy attack from the medio amd scien-
Hfie community, “1he intellectuals realize the
problem,™ he adds, “bBut not the formers in the
upper parts of the rivers,” Meanwhile, on the
lower reaches of the Amu Darya, the people of
Muynak attend @ Commumnist Party meeting
(facing page) to learn how to deal with their
rapidly deteriorating environment and the
congequent health hazards,

Phifip P. Micklin {obove), an authority on
Soviet water mandagement and a geography
professor at Western Michigan University,
who accompanied the author to the Aral Sea,
uniderstands how some experts failed to foreses
the consegquences of the Aral projects: "Up to a
point the environment could cope with irriga-
tior, ard the loke remained reasonahbly stable.,
But then a threshold was crossed, and sud-
denly the effects became enormons.™

.-JI.-.I

materials blowing off the dry seabed.”

There are other vil For decades
the cotton fields have been so laced with
pesticides that much of the land is unfit to
erow anything else. There are reports thal
DT and other harmful pesticides continue
to he used despile official bans and that a
chemical callied Butifos, also bannod, 18
sometimes used to defoliate cotton plants,
making them easier to pick

Dirinking-water supplies over a visl ares
have become poliuted. At Nukus, 131
south of the Arnl Sea, lack of drinking water
has crippled life. Constructionof a 1253
mile-long pipeline to bring water in from a
fut until the
nipeline is completed, and until something 15
done to stop the saline dust from blowing ol
the seabed, it is not likely that there will De
any change in the local infant-mortahty rate
for the Nukus area of &0 denths for evern

ains Nere

miles

reservolr 12 now being rashed

1,000 birt

HE EFFECTS OF THE TRAGEDY of Lhe
Aral Sea are being felt by everyone,
[rom infants to old peaple,
Mels Kabuloyv, He is aszociated with
a medical-research institute in Nuku=, “As

n example, there were 74 cases of throat
cancer treated here in our ciinic i 19549

Last vear we had 366 cases, an mcrease ol
five times. The population, though, has
increased only two and a half times dunng
that period,

Dr. Kabulov said that traces of pesticiles
were first found in the breast milk of some area
women in 1975 and that the number of such
“We are
approaching o medical emergency.” The
women picking cotton in the fields of Khalka
had state farm near Nukus know little of the
causes of their aibments. They are among the
||-:r|||r'_'_"-1 1-f |]|r_' Tar i!‘l Uzhekistan, a F'-![“.J.I.'I:'-'-.

| ZH

Instances has contimued to rise

with an avernge annual income about half
that of otheér parts of thie Soviet Union.

About three-quarters of the 11,000 acres of
the farm are given over to cotton. But the
land is worn. In many places are large, bare
areas crusted with salis and residues from
the pesticides

“Our assignment this vear is to produce
6,130 tons of cotton,’
hanazarov, chief party secretary for the
farm. Y Following new guidelines, we will
ricduce our cotton production so that 1t takes

' said Perdebal Kur

Yational Greographrc, Felruary 1080






Leading voices in the matter of the Aral
Sea have tended in recent vears to be harshly
conservative and very old line or angry and
demanding of reform, If Viktor Dukhovoyi
speaks for the former, then Raushan Tulis-
gakov, a novelist and member of the Com-
mittee to Save the Aral Sea, and Nikolai
Aladin, of the Leningrad Zoological Insti-
tute, do the same for the iatter.

Said Tulisgakov: “We knew the problem
as far back as 1960, but we were not allowed
to speik out. When we did, the bureaucrats
crucified us.” And Dr. Aladin, who is
researching the reintroduction of crustaceans
into the Aral, said: “As soon as we destroy
the present complex of water management,
we will make progress with the Aral Sea.”

F NOTHING ELSE, all agree that if the
present level is to be stabilized, the Aral
Sea will need half again the 21 cubic
kilometers of water a vear to be gained

by the vear 2005. The amount will not be
obtained from the rivers unless a decision is
made to reduce by half the nearly 18 million
acres now under irrigation in the basin,

"“We could do that today —cut it in half
But we have to think of the people who
depend on the irrigation for work. What will
they do then? What will they eat?”

Polad A. Polad-Zade sat in his Moscow
affice and made an accounting for all the
river waters: As first deputy minister in the
Ministry for Water Management Construc-
tion Projects, he is in a position of authority.

In talking with Polad-Zade and Dukhov-
nvi, it became ¢lear that they mtend to
waork for a solution giving priority to the
people who depend on the irrigation. They
know that the Aral is not likely to be; ever
again, what it was before, and that the best
that can be hoped for is some sort of stabili-
zation of the sea and survival of the deltas of
the two nvers.

Aral Sea expert Philip Micklin also feels
that the price for restoring the sea may be too
high. * Just to stabilize it would require an
immediate injection of 30 to 35 cubic kilome-
ters of water. | can understand the feeling
that attention should focus on the deltas ™

Saving delta lakes and restoring some of
those now lost could lead to new commercial
fishing activity and to the restoration of ani-
mals such as the muskrat. The watery mazes
once supported large populations of boar and

4

Quenching his thirst, this schoolchild
and others af the Muynak district are
happy for every drop of potable water.
Victims of the great blight surrounding
their beloved Aral Sea, they—more
than most—ecan appreciate the Central
Asia adage: *Water is life.”

deer, But most of the animals are gone now,
even the egrets that applauded the show
with great claps of wings.

There i= still some talk of a grand scheme
to bring new water to the Aral by a diversion
from the Ob and Irtvsh Rivers in Siberia,
1,500 miles away. Environmentalists in the

‘Soviet Union, for the most part, are opposed

to altering the rivers, saying that this can
only compound environmental problems.

So the Aral continues to give itsell to the
sun and take little in return, Dr, Micklin has
looked bevond the vear 2000 when, if noth-
ing is done, the end for the sea will arrive,

“That does not mean there will be nothing
left at all,” he said. " The worst scenario
would probably find the Aral shrunken to an
ares of 4,000 to 5,000 square kilometers, as
compared with the present 40,000 £15,500
square miles|, Two lakes would remain in
the south, both four or five times as saline as
the open ocean. Both would be dead, like,
well, the Dead Sea ™

Who then, with the sea like that, will ever
wint to remember it in verse, as Matthew
Arnold did in hiz epic work “Sohrab and
Rustum™:

The shorn and parceiled Oxus
fAmu Doryal strorms alomng

Thrvough beds of sond and matted
rushy t5les—

(hxus, forgetting Lthe bright speed
he hod

I'm kis high mountain cvadle
in Pomare,

A foiled civeuitous wanderer:
tell ol losi

The longed-for dash of watles is
heard, and wide

His luminous home of walers cpans,
trright

And tranguil, from whose floor
the mew-bathed stars

Emerge, and shine upon the Aral Sea.

Ah, Matthew, if you could see it now. []

Nationnl Gengraphic, February 1990






By PRIIT J. VESILIND  narumaL ciookarmc senion wamn

Common Ground,

No barrier to a fond friendship, the U, S.-Canada border is straddled

04 neighbors, George and Marguerite Horgus. Yet many Americans



Photographs by SARAH LEEN

Different Dreams

by Alberta farmers DeWayne and Doreen Ford, left, and their Montana

and Canadians look across the line from divergent perspectives. 5
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Rolling white ribbon i winter, a 20-foot-wids
clegr-cit called a vista, maintained by thi
frternational Boundary Commission, divides
Muine, right, and Quebec. Self-oxsured Que-
becnis feel no threat from the American colns-
s, but English-speaking Canadinns worry

crhod LsIng their | e



Mulronev has sold out the nation to the U. 5
and multinational corporations, that Rambo
and rap music are twisting voung minds, tha
American handguns and crack cocaine will fil-
ternorth and peison Canada’s cities

Already ice hockev great Wiavne CGretzky
has been traded to Los Angeles, and Cannda
frets that a nation unable to hold on to its
heroes cannot hold on to its dentity

Only free-enterprise corporate Canada,
now more free to plunge into a U. 5. markel
ten times the size of its own, does not fret

In the U, 5, these emotional issues are mel
with the ho-hum that annovs Canada even
more. Americans genuinely like Canadians

Ii'h

I'hev are puzzled that the fecling is not always
mutual, that the equation has changed. Amer-
icans still shout “We're number one!™ but
Canadians peer down somewhat sadly at whal
looks to them like a fatled experiméent. Canad:-
ans of 1990 think they have the better country;
for Americans, that does not compute
“Canadians are generally indistinguishable
from the Americans,” wrote American jour
nalist Richard Starnes m 1965, “and the surest
way of telling the two apart is to make the
ahservation to a Canadian.” 1 found that a
good beginning as I journeyed 3,800 miles
along the border iast spring and summer, hop-
ing that walls were not forming as fences fell

National Geopraphic, February 1900



ANMIY NEW HREUNSWICEK

AINE shar
Lhe border where the St U roix Rives

slips into the sea. Heére | started on o

morning when
the shoreline rocks and the for was lared by

I Ik |.'l|l' il '|_-_'|--]

sall and seaweed pungent as r brewer's val
T'o the west lay thick Maine forest, to the east
the clapboard towns and apple erchards of the
Maritime Provinces

Canacians who live near the border Bve in

their nation's banana belt, the most temperate
chimate Canada offers

der live in the deep north. Popular perceptions

Amerncans on the bor-

ire flip-flopped tn the border zone, for here

Lanada has sophisticated urban centers like

L.ommion Groundg, dhffevend [heam

A village divided: Redrown here some 60 years
after an 1843 survey, the border splits Estcourt
Station, Maine—ito the marker's left-—and
Estcodrt, ‘U‘H-L'.!‘H.‘l..‘. [he UL S, population
imclides one American wildlife warden and
five French-speaking households such as Irene
Morrneau’s (left); her bed, in foct, is bisected
by the line. U, 8. mail moust pass throwuph
Canudion customs before delivery.
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Vancouver and Toronto and a dense network
ulll:l' | o, NS T

hardscrabible Garmes and vacation sites

ol roads and agriculture ot |4

To an eastern Canadian the state of Maind
appears a it regressive. Un New Brunswick's
ampobello lsinnd, hsherman Donald Savag:
groused about his American neighbors as he

mended nets. I don't know what they do oy
e s

Lo be [ood stamps and vard sales

1 hear main industries seem

And yet Campobello has no bridige to the

Canadian mainland, only ta the village

of Lubec, Mune. Islanders depend almios
totally on American groceries and goods. And
I savage and his frends have no use for Yan-
kees, they resent even more the Acadinns who
Brunz=wick, “'We're
French,”™ he zaid. “"When |
hear that homyour bull on the phone, I get mad
It's n lot easier

;'lllr-'_l r tothe |

L winter wind clawed at the village of Est

Maime armved, buf
Mme Irene Morneay slept warmly, with her
{eet in Limited

he border, resurveved here in 1904

||ll:'l INALE ROrNeMmm :."-;r".'.

trapnped by e
v rhennirr 1o o : t s
bR TSR] 0 20 ACrass r
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Court when |

SLalnomn,

Canada sand her head in thi
Stalies
after Lhe settlement had erown. cuts throurh
wwn hke a cleaver. On the U, S, gide,

French-speaking families and warden Phil

1y



Diomond of Mane s Fish and Wildlife Diepart-
oOreEnt FETNAIn
the border climb the mountmnsicde and head
sotith—a 2
maintamed by the International Houndarn
Commission, stretching from sea to sea.

foot-wide swalh of clear-c

Phil has seen enormous social change in his
“When I first came
ip here, the Quebecols were 8 very ‘'moral’
“They wouldn't dance
Men and women swam on opposite sides of the
lake. Now the standard of living in Quéebe
Province is higher than ours, and they think

they're a little country. They think Amencans

12 vears ol expenience

peaple,” he told me

don't know how to dress, toeat, toenjoy Lthem-
[hev have jokes about us,
“What surprises me is that the U, 5. llag 15

eV ES

“T became a Canadian quickly. For others it
reak years,” The Reverend Lance Wedsser,
ministering {ahove) at Quebec’s Athelstan
Presbyterian Charech, fled the U, &, during the
Vietnoam War in 1968, He became one of some
20,000 antiwar Americans welcomed by
Canadians. American firearms get a different
reception: They are frequently seized at the
horder. An Ottawa technician renders hond-
guns inoperable prior to their destruction.

“rom the only street, you can see

still flving here. Estcourt is lost. 1] be the |ast
one to leave, like the captain of the ship. Hal"™

Canada’s more divisive border may be the
one between French and Enghsh speakers
Since the fire of the French Separatist move-
ment in the 19705, when English-speaking
Canadians deserted by the thousands, Quebec
has merely smoldered, Now a new generation
of French-speaking entrepreneurs have inher-
ited & province in their own image, but one
even more isolated than before. Paradoxically
(uebec supported the Free Trade Agreement
because it felt no pressure from American cul-
ture. Ontarto, the province most inundated by
American pop, was the most reluctant.

'he isolation of CQuebec is often painiul
When American Phil Norton marmied Brigitte
Bruneau of Montreal, thev first tricd hving in
Pennsylvanin, but under
American indifference to the news from Que
bec. They then moved to Montreal, where
Phil was French
Canadian taste for drawn-out bouts of smoke-
flled conversation, So they compromised and
rented an old customez house near Frankhn
jorder, sur-
rounded by apple orchards and silence

Brgitte speaks to Phil in French, he to herin
English. Two-yvear-old Gabrielle sayvs things
like, " Papa, more dg 'ecu please. He edits a
small English-language newspaper in Quebed;
she commutes to work in Montreal

irieitte chafed

uncomfiortahle with the

Centre, Quebee, a mile from the

Now even the compromise has foundered,
and Brigmtte has her own apartment, closer to
her roots. “Although we each hold a fascina
tion for the other's culture, there are real dif
ferences that are difficult to bridege,” Phil
wrote several months after [ visited them

HE UNITED STATES and Canada share
the longest undefended border in the
world. Each vear more than a hitndred
million people approach 96 legal bor-
der crossings and thousands of informal ones
Hyvbrd commumties have evolved where the
horder bisects fnrms and country roads, where
1 [ine 15 more nuisance than necessity, Laary
cattle sometimes wander back and farth, and

[

business deals are made without paperwork
Border
Patrol with its electronic sensorsand television
monitors that sometimes nab a pair of cold and
frightened Guatemalans ng from the
5. snowbank

'he Rio Grande it isn't, pointed out the

Guarding this frontier s the U. S

trugp

Canadian woods inton

Viedional Greographioe, February 1900






L .||.-.';-_:_ rarth irnto the U, 5., a Windsor, Crnforio, o rovnd foces the Detroit s

a combined celebration of Canada Day and the Fourth of July, Having crossed

Dietroit River, g Saint Lawrence Scaway link, the crew of the guided-missi




L1558, Oliver Hozord Perry joined in. While few larpe American cities mark the borde:

as a popular plaoce to live, four out of five Canadians dwell within a hundred miles of

their southern boundary—and many wind up forther south than their U, 8, neighbors




Morning comes early for Canadian workers
van=poaling to the Autoplex in (lshawa, U T
Creneral Motors of Caonoda makes thelr hour-
and-a-half commute worthwhile with salaries
thet start ot $17.50 an hour ($15 U, 5.). Al the
plant, one of the lorgest automotie complaxes
in North Americi. robots weld cars that travel
ot on an assembly line but om self~propelled

platforms to groups of workers.,

pents in Swanton, Vermonl. Along the Mes

i l | peapl Yy mght be inte
cepted, here fewer tha UL T LV,
10T or wivne FPrestomn, i1 in illeg
iens and drugs has escalated. Smugeling
rings in Montreal will simply pacl doze
Pakistanis into a pickup truck and send them
to Vermont at night, through an unmanng
Fids 1 i price !

Yer the wiea of a barn long the border
ITETHLS 1O ETVOTIE Youl I I

| iely n g1l P L] Heople her
iave half their f s on the othe A1

nt= and un Qi e roads voll can 't
1t down. Tl e | L b LTI LT [ he
. 5 - anada bord IVINE Orpani=n

fe and culture. We try not to disturb it

Ch . Ll rnoon I went LEemnt

ilies have been lyving on tl

ground. ¥You'll find a Bible, ashir

| ny refuge il emigrants the prom
fged] lnnd is not Amernca but Canad LT
L ANAR e WL EFER R |i| i £l ]
enrs the Dol |'|.|'- 1] 1 | 1T |



[he U. 5 migration act of i o
NHRES] o lkeEal alje | | i l i
states belor rl [orbad |
Emh | l ho hitve arrmvied since. Scared
of deporta | fensin th < turmed

Canada. In Oittawa | Lo weed
aut economic refuress from political ones
Those arriving at Canad loor wel
Lial 0 il |:i- ] i | | il
leterming their statu

| 'he Adirondacl minm p Of Flat
burgh, on L i r betwesen ™ L8]
A Viontreal, v | It ainl 1 iy
i e At | | o I iR

| £ &n Cannda. Man |Ef MO
ind 1ew possgssions. sand Brian Smith of the
Flat FEn Crist il [he hearing dn
Kept gettmg forther a rither apart. We had

to the VMCA for

Wimite e TeTTid



Give and

take between
neighbors
0 ARMIES DEFEND this
N frontier, 5,515 miles
(8,900 kilometers) long.
Cariboi Yet its delineation has taken

4 H'vaﬁngmbuw many sacrimonious twists and
~ the 185,000 cari turns, like the history of those
5 h‘ﬂfﬂ ¥
: s e who have drawn it
: Alnska and could be American colonists launched
1 ﬂ'l .n" d:lgf: Mirrg T their revolution with a futile
: the FRglan, attack on Québec City; a treaty

Exports/imports
Coods traded excead |50
billon dollars (U, 5.ja
yoar, more than batwean
any ather two nations

Tourism About 20 percant of afl Direct
Roughly the same nurmbar L. 5. merchandise Investment
of visitors—betwesn 13 exparts go fo Canada, Canada’s mines, smelters,
millioe and 18 millisn which sispphies an agqual ofl, and chomicals stims-
a yuar —sxplors aach sharm of L. 5. merchan- late L. 5. lrrvestment.
othar's country, Cold dize imports. Cars, Caradian investors look
westher sports ars s truchs. and auto parts ta the U, S, side for ofl,
Canadian draw. make up nbaut, a third of manufaeturing, and

the total trade. real wetats

LA



with Britain in 1783 first
defined a northern barder. West
from the Bay of Fundy, the line
began at the St Croix River's
mouth and ran north to vague
“highlands" between Maine
and Quebec. Challenges arose to
the location of the true St.
Croix, decided in 1798, and 1o
the highlands, finully agreed on
in 1842, The U. 8. won more
than half thi: disputed area
From Maine the boundary inter-
sected the 45th pirallel, fol-
lowed the SL Lawrence River,
and traced the midpoints of the
Great Lakes to Lake of the

Woods. After the War of 1812
the border was extended along
the 409th parallel to the Rocky
Mountains, and to the Pacific in
1846, after a failed U_S.
attemnpt to expand the Cregon
Territory up the coast to Alaska
In 1903 a tribunal agreed Lo
an Alazka Panhandle boundary
sought by the 1. §,, thus deny-
ing Canada free nccess to Yukon
goldfields. Today, fishing rights
remain an issue along that
boundary, as they do off the
Atlantic coast —part of the vital
ECOMOMIC crasscurrents helween
these mujor trading partners.

U. 5.-Canada border

783 Treaty with Britain defines the
boundary —soon disputed —from St
Er-_:l-l:: River wost to Leke of the Woods.

reaty
L, 5. boundary elaims, _
1816 Wastern border bs entended along
49th paraflsl 1o the Rockies.
1§42 Webstar- Ashberton Troaty setthes
ey Malne clalms Ia U, 5. favor,
1848 Morthern limit of Terri-
tary in skt at 20th rathar than
southern Alnsha s the L), 5, wanted
203 International tribunal accapts
U, 5. definition of Alaska Panhandle’s
boundary, now the site of a Ll. 5 -Canada
1984 International Court of Justice
divides tha Atlartic's Georges Bani, but
fishermen's hard feslings continue.

- Immigration
Flow dq:h:t:tﬂimml af
sach country who
changed sides n 1588,
Restrictions [ifted by the
Fros Trade Age t

will Inereuss [ob-seaks
imemigrants from [:HEE
to the U, 5. In addition

Paliution ? v b ged
Airborne pellutants that 0 . | 300 mi ssak pur:ﬂnm to remain
& HLid e uH I'.H'I CIoss t'l-_ W A TO AR P, DTSR -

e btk G esachedenest o WCatad,

Canada recelves morn 114 g e e

Lthan twhce the amoust

from the L. 5. as the
L. 5. geta from Canada,

TASEIMES WY CERRPEETEMSITE & B EINW
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America with thousands camped along its bor-
der hoping to get out

Canada has always been an option lor the
refugees of war and conscience in America,
starting with 100,000 Lovalists who fled the
Kevolutionary War becanse their attachment
to the British king was stronger than their
stomach for rebellion. Blacksescaping slavery
rode the Underground Railroad to freedom in
Canada before the Civil War, And in the 1960s
more than 20,000 voung Americans chose
Canada over the war in Vietnam,

The Reverend Lance Weisser, n Presbhyie-
rian minister in the rural Quebec community
of Huntingdon, was one of these (page 1007,
He left the United States for good in 1968 Mr
Weisser has an ache in his heart for horme, but
he has carefully considered his decision. He
will stay a Canadian. He remembers returning
Lo Lhe Linited States for a football game some
vears agn, hearing “ The Star-Spangled Han
ner,” and seeing a big brass band marching,
its drill immaculate

“Their identity was so solid that it was
almost oppressive,” he said. “Americans are
spsure of who ! s anchored in their
own 200 yvears ol history. They set it out from
the very bemnning: This is who we are. And
they jast have filled it out ever since. They all
know what to do on July 4. You pull out the
sparklers. You put flags out and wave them
And do it up, ke like dinner

“Hoere, people aren't quate sure what to do
on Canada Day. Somebody puts up a flag.
But, it's not the sime. I's just not the same,
They're not filling out a dream.”

“Are vou disappointed thend” 1 asked.

“No. No, I'm very happy here. If anything,
Canada fits me. It's my country for that im-
pheit reason. 'm oot sure of where I'm going,
and how [I'm getting there. This country is
alwavs going through that kind of angst.”

'Il.'._'n-' are

ROM QUEBEC o Kingston and the Thou
zand Islands, where the Great Lakes of
North America begin their stately ter-
race up to the prairies, the borderis the
St Lawrence River. On the river near Corn-
wall, Untarin, the St Regis Reserve of the
Mohawk Nation of the Iroquois Confederacy,
which they call Akwesazne, or “Land Where
the Partridge Drums, " wrestles with itself
Akwesasne is the only Indian reservation in
North Amertca that straddles an international
harder, 6,000 Mohawks live in Canada, 5,000

Common Grrovwnd, Different Dyeams

Cooperation and conflice: Awaiting permission
to settle in Caneda, Honduron refuges
Fruncisca Pinto (facing page) finds shelter in
Plattsburgh, New York. Tougher restrictions
threaten immigrants already in the U, 5. with
deportation. Canado welcomes many, but the
hackiog mareons thousands in border towns
like Plottsburgh, which has opened ity orms to
ctid applicants.

A bitter dispute over gambling divides the
Mohawk Nation straddling the border near
Cornwall, Ontario, and Maaseni, New York.
Canadian whites flock to the U, 8. side where
some Mohawlks operate casinos, protested by
athers from Canada (top). Tension earlier
spawned violence when antipamhbling forces
selzed slor machines gnd then destroped them.

(FL*



in the United States, Not long ago the majao reated. 1 islomers are maost Tt
pxiraleeal activity was smu Ay el Canadian iwsloads weekly filled watl i'l |
drugs, and other contraband (o avoid ta erd from Ottawa, Montreal, and Toront
and prohibitions, So Mohawl moved Backers, il id, include the underworld
most anything across the borde I I The communt spirt bitterly mto pro-
Cthers 0 ks of political deliance. ymbling and antizambling factions. Thos
*This hne—this imaginary line where th have profited from gambhing lve mostih
vo white people couldn’t get along —doesnot  on the UL 5. side, and emphasize their soves
affect e ' Canadian Mohawk Francis Boots  eignty —that on their own land they can
told m t hi= home on Cormwall Island, "1 whatever they |'!' ase. |hose opposed, mMany
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Huard edge of American culture spreads into
Yonge Street in Toronto. Canadians strupele
to murintoin their fiderntity while their fAlms and
airwaves are dominated by the United Stotes.
A cardboard American fcon, Johnny Cash,
sells gutamatic teller gervice gt Toromto's
Canoda Trust bank. Affirms popular Cana-
dicn histortan Pierre Berton: “We know whao
Wwhe are not, evern 1 we aren T QuiTe SUTe W o

we are, We are not American,”

[he week before T drove through Akwe
sasne in early June, & barroom brawl e
apread, Ant-
d Tonv's Vepas

International casmo. ripping out more than

urchéd into the street an

gambling Mohawks had raid;

| 40 810 MAachines
Violence escalated with the summer, In
.'l!'..l__':.l"- L newly butlt casino was gulted 'y 8
ma
with hazeball bat= and huntine knives
I__'_-_|j,|.'_|_:_;| band council chiel Mike ."|.'||'- 1

=11 '.".'|.-'.' works with outside governments to

ssineg Mololoy cocktals and armed

PIOVIOEe S0CLEl SErvices, spaaks asainst the

P pra— i - 1 - i s
eIl ||-_ rs and the smucele 3, WA I ICOvVIng

any part i violence. Mitchell lives alone for

;
now, amid & tinderbox on Cornwall Island
\NEET Ko |-| 1 i“i

"Uur traditions are breaking down,™ |
lold mie. “reed, monev, It's hitting us like
(RS We need educat 1, o b | |
rurses, and lawvers. Youdon'tr in el
tiom 1o pass out bingo cards., The sambling

peopie tell me that 1it's about time we gave it

hack to the white man. We got .'!-.'l;:':" id: let
lap them back. They tell me vou can't esdd

honor, And I look back at them and sav, "But
| can live st
Militant Francis Boots 15 nol convince

‘For us, Mike Mitchell ha W volce, He

ttoesn 't even have a face. I no longer recogniz

him as & human being.

WWTE 401 dlong the top of Lake Ontario
i 1 |_" turned from farms to urbas
prawl as 1 headed for Toronto. By
Oshawi the highway picked up two

mare lanes and heavy trafthc to match, We
rushed numbly through tracts of industna
parks and blue-collar bedroom communities

Corant 5 Lhi PROAWET DTORET O the nati I,
envied and despised, holding nearly 15 per
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Fearing lost jobs, Caonadian brewery workers
profested the Free Trade Agreement (F1LA)
before its 1988 signing by Canada and the

L. 8. Such ¢fforts successfully retained o duty
on beer deapite an eventual phaseout of protec-
tive tariffs on both nations’ goods.

the Toronto Stock Exchange has thundered
Opulent and nouveau chic, Toronto has
e flatterecd fon a city of the
future, one an example for the
7. 5, ones that don' swells
hanks. investment houses, publichers, design-
ers, Smoking 15 Bualedings
Handguns
America does not impress Toronto. 2aid
Michasl Adams, who conducts opimon polls
in Canada: *We stand hack from vour culture,
with a wonderio - All these char
marching by, different cos
n ull different directions. We pick oul
the =tuff we want,
Chirty vears
up gzainst the
cince the 1960 Canada
awnarentss. And here’s the
learn from vour mistakes, ant

o ecade /s
(Al wWirks,
The skvline with
forbidden in publi

MillsE 08 IR '.:i-ll."l-ul

i'll':"-ll'_" Tin
ACTETS WEATINE
TUMmEs,
i | g R the stuff we don't.
ago we had odr
American dream machine, But
has ganed self
difference: We
viol don't leatrn

Lrses ,lll:'?'-:'-l:EIII

from OUT sUicesses
1 he oty heTmes
writers. The

toward financiers
brothers

and Reichmann Rl

Olympia & York, the biggest commercial
landiords in Manhattan. Developer E. P
T;_l:.'lrr— built Lvtorad 1_"3:'.' in the Bahamas and
awned the race horse Northern Dancer, Garth
Dirabinsky founded Cineplex Odeon, atheater
th 1 300 screensin the U, S
belon r-nl Margaret novelist and

cultural grande dame, has no counterpart 1n
the United States. Writer Farley Mowat made
a bundle wrting of the time the U
let him in because his name was on a subver
1V st

Much of the city tunes to Peter Growskiand
hit radio tulk show, Momuineside. ™ You must
remember how recently we all lined up with
whatever Great Britain did, " he told me in s
most affable and growling baritone. “FPeople
of my age grew up British— as part of the Brit-
And now we have to figure oul
¢'ve part of the ‘American Empire’
['hers hosn't thia
wie' ve jirst been ocurselves

Rut what grates on us [5 that w

evervthing gbout American facts, and Ameri-
cans know nothing about our facts; | can lalx
American politics, tell Dan Quayle jokes. You
and I have the
start talking Ottawa politics,
versation. Because 1 have to cxplain every
thing to vou. That's a nuisance.”

Toronto plays down being com

chiin &
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S woniloln |
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DeEn muehn tnae
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Netronal Geographic, Felruary 1990



New York City, but moviemakers use it as a
MWew York look-alike: More than a hundred
fims and TV productions a year are rolling in
the streets, their klieg lights vyving for attention
with the traffic signals

somelimes the streets are missing only dirt
and squalor. City film commissioner Naish
MoHugh tells atale of Sonny Grosso, producer
of the cop-show television series Nighi Heat of
a few veirs aso: "Sanny loaked around the set
here and said, "Gee, thisis supposed to be New
Yoark. This place looks too clean. You'd better
get some garbage out here.' So plastic bagsand
cans were strewn about.

“They were shooting and theén broke for
lunch. It was a side street; they didn't leave
anvbody there. When they came back, public
works had cleaned the entire street, taken
evervthing. Sonny gol on the phone to City
Hall, screaming, ' We want our set back!" "

ORONTO AND ONTARIO fought against
the Free Trade Agreement, in part
because they saw the empty cans and
plastic bags across Lhe border, But the
barder seems too long, the links too strong for
Canada to hide
partner = Canada. Its trade with Ontario
alone exceeds it= trade with Japan. The
dations have been moving toward &n open

America's bigeest trading

Commton Ground, Different Dveams

market since the 1800s. Four-fifths of trade
wis free already

Canada's acnmonious 1988 efection hung
on that remamning fifth. Prime Minister Mul-
raoney’s Conservatives sought reelection and a
mandate for the FTA. Both opposition parties
were bitterly opposed. Free Trade proponents
took out newspaper ads to allay fears. For
Americans the issue was of interest: for Cana-
cians 1t was a cris)s
“rom his affice on the 48th Noor Brascan
Limiited President Trevor Evion swept his
hund across the Toronto skvline, past the
gleaming copper towers and the yvacht club
sips on Lake Ontario, and declared that il
WS good

With Labatt's Brewery and the Toronto
Blue Juvs under its umbrella, Brascan is one of
the nation's largest companies. “ The messape

of the business community was, " You don't
have the luxury to keep the status quo,'"
Eyton reasoned. "The world is changing

Seeking a door to the U, 8. market eased open
by the FIA, Dominion Textile Inc, of Mon-
treal—represented by Gary Wilson, center
celebrates a merger of its Caldwaell towel
division with New York Citv's C. 8. Brooks
Corporation, headed by C. 5. Johnson, left,

]
R



il better change with it 1 her

Wil . mndl we
WEsn L any promse thal

the FTA didn't

t would be easy. Bul

CONUNUOUS Process

and peht, and it was mevitabl
And all of it leads to better living standards
Crtics said the FTA wy

i |='.L.:|.- s abilita LD Contmol 105 OWD resources,

Wis fimels

uld mican the end ol

and thius the end of nationhood . They saw thi
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ol Briehton, CARnadians uniied e pessimisinl
et 1t th
Maude Barlow

chairman of the Council of
L codalition that campéaigns to up-
Fifty angry peaple sang

), Cannda led thetr prime minis-
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[ hings

SiELler. sad
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wOrkers are

“Farmers are 1osing

s, 1l ries are closing, moving to VeExico
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over coffee, she continued: Y During
neopie would scream at each
pas abusive, ornzy. But passion
Virtually every popular segment 11
3 apainst the FTA —teachers
labor, nurses, native people, sentor citizens

| smid that in my travels it was hard to find
Lok

ing. " she answered "'-|.-:-.|l-'i"--|ll:ll But i

i 1 B L o

LS Frolunag el LAY e 1 I drearn-
I-astounding for our country 1o have this leve
jubel, Ltk

sWormnally, we ol

-ul'll'-.l :|I LR :" .":!II:

X MORBLNS ATeEr tne cIfCL1ons

ill be hack aslesp

NEXT day | headed down the Dueen Flizn
eth Way past Hamilton

L Iaciory town Ll

cmokes and hisses on the western tip of Lake

Ontario, The grapes of eastern Canadn prowm
nere, not ftar trom the smoxestacks, negr oi

e et ol S, Ny N - . i
Cathannes and Miggara Falls

South of the border where the RVs circle,
Vitncouver-areid residents camp in a Belling-
hoam, Washington, shopping mall, By staying
put of Canado for 48 hours, they can bring
home 3100 (Canadiaon) in duty-fre2 goods
[heir trips add nearly a million dollars a week
to grocery siles in local Whotcom County,

school pyvmnasium last June to hear
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The Florida
colony:
Quebec South

1] HE SEA belongs Lo whoeved
sits by the shore,” Cann-
clian poel Lows Lruaclek
observed. In Flornda, where
whession has long heen at lenst
nine-tenths of the law
wiho have oo south of which
they can speak warmly, have
estiablished a firm beachhend
wWhien the winter wingd howls
in Montréal, some 350000
spowbirds flv to thelr favorite
ronkery in Hollywood, Flonda

Lhe Athntic coast resort where

'5'_ L|.I|._||‘|-=.r'_=.

ri-u best of all I'r|i1|;;~ e savored
in French

Hollvwood andvertises not
hisated pools but discrme chan
fie. Hockev games from home
are televised in bars and hotels,
atte] a French-lanruage radio
station broadcasts [rom Lhe
heach back to [_I_’Ilt"'l:l II]II"'FIII'
zpend six months here and nevel
speak a word in Enelish,” savs
Jean Laurac Thomas; editor of
Le Selesl de la Florid

Fronch Uanada’'s atlaur with

National Geographic, February 1991



Florida is sajd o have begun in
1934, when two dozen lumber
iacks nrrived to help a developer
hack paridise out of g palmetto
ungle. Mare than their English-
spitikking countrvmen who favor
the state’s Gulf coast getnways,
the French remain inseparable,
breathing the warm heavenly
nir during morming exerciies
[above) or dnncing to familinr
tumes at Le Club Canadien
aoine Canadians, such as Simon
and Bella Sklarz of Toronto {(tap

left], simply enjov an environ
ment that feels like home

" Lafe-style 1= more mmportant
than lnngunage,” one young
womian told the author, “My
parents own two golf courses in
Montreal; thev're nich. Bul
they don't go to Martinigue or
Huiti or other French-=pealing
parts of the Caribbean. They
come here, Hete they can Hive
like they do n Montreal, Here
they have their McDonald's."

Visitors inclucle farmoers who

Commeon Ground, Different Dyeamo

bask in the fruits of their Inbors
initdl fallow fields thiow {or

planting. They and fellow snow
birds spend 600 million dollars
(L), 30 ) epch season in the Sun-
shine State. About 50 000
French Canadinns, including
PRANMACISTS, AOCLOES, A w
vers, now make thetr home
vear-round m south Florda and
dominate local real estate

Long term or short, & zoord
many Capadians bave found
their place in the surn

1Ly






A walle on the wild side in Maine, to the bor-
der's left, is a forbidden temptation during the
Crctober moose scason for hunters in Quebec,
which 18 mostly cleared furmiand thar holds
little pame. So Quebecois build Minds in the
middie of the boundary, try to call Maine

moose within range-—and break the law if they

pursue their guarry across the line. Maine
wardens bag their shore of poachers, such as
orte doleful Quebecois fined 53300 (U, 5.) for
Hlegally snaring robbits ond trapping marting
fisher, and mink. Quebec has its own moose
season, and i St-Cyprien hunters disploy o
adiminutive hood ornoment of unknown
mirtiomnality.
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Dravely on the skviine. Between the cities shid

the massive Great Lakes freichters hauling
whea! Irom Thunder Bay, iron pellets from
Duluth, caal from Huftaln

i Windsor

buffer zone avainst Detrobt

For residents the river is their
and crime, and
il get a really unsettling
[eeling going over there.” said Richard Mile

"l remember 1t from my childhood. When vou

came back to Canarda, vou alwaves wmive a hig

who knowe what, Y

sigh of relief”
tunnel

ear the heayv

Phe Ambassador Bridge and the

etween Detroit and Windsor |
gal carso traffic of anv U. S -Canada crossing
tratleér after tractor trailer loaded down with
furniture, lrozen food, and Oldsmobiles. Fon

EVErY new | ANRA.

hack, as

A ~made car shipped b (
a Lanadian-macle ciar comes
the Auto Pact af 1965
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vative Windeor features niea v 4 doren strip
tease clubs that caties
from Detront
m Canada than m Michiseas

lal Stone’'s Female Bos
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lhe laws on nudity are bess strici

Line atiraction
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and Canadian™ teams
wWith more than 200 exotic dans Ers 1in Losyn,

wm while shopping in ths

]
IT11s%

by bhusiness section., One afternoon 1 e
dancer-boxer Simdil Rome in a record shop and
asked her about Canadn

'T feel | could roller-skate around here on

N IIII 'l | ' ! 1 1 -
] ctreel and  feel. ik sl e &airl

Windsor reminds me of Disneviand

HE THUMEBE of Michipan's mitten poinis
ountrv— Lake Huron
Lregrgian Hav and Muskoka Lake. All

tat water, and much of 1t 1

Hii O

sick from
icd rain. More than 14.000 Canadian lakes
are nearly

-'-.:l e

Fhe United States accounts {or ha it
pallution. Washineton has been

luerish i forcime hicher ctandards

tigh-flyving
Firy *ml
ons from coal-fired powe ants in the Ohi
Vallev. A promise of relief came last June,
when President Bush vowed to nearly halve
the harmful output by the year 2001

[ drove through North Bay to Lake Kipaw,

g Touteetchedd 1nn '!.:I|l| I'r'-!!| i WY, |'_-_-||'| e

Wi : Scouts hended north o C inarla ench

summier o canoe these chilly :||-'_r_' 16 qayvs

remembering to brng the citronella, arains

the bugs. Thirty vears later acid raim had not



yvet deadened the water at Kipawa, even
though the fish were smaller. But loggers had
destroved the campsites where we panfried
witlleved pike and stoked the coals as darkness
fell, and shivered at the manic call of loons.
Jim and John and Ted, the best friends T will
ever have—they remember.

To the west, two towns named Sault Ste
Marie, one in each country, bracket the Soo
(anals and locks that hoist 85 million tons of
cargo every vear. From here the Great Lakes
radiate like iris petals, mini-oceans with their
separate storms and fishing fleets, The border
bisects four (rreat Lakes, hut the basin is maost
often seen and studied as & reglon, a continen-
tal resource. Some 20 million Americans and a
third of all Canadians relv on the lakes for
drinking water

Water-quality agreements over the past two
decades have attacked pollution, and the
But with [ear of
chronic global warming, hydrologists warn

downslide 15 heing reverserd

that future water resources will be at risk
They garze il all that water flowing north in
Canada with longing; it simply disappears
untapped into the ocean. Already two mega-
projects in the James Bav hasin have diverted
witer into Lake Superior.

Addmg water from the north 1= one thing,
sy LCanadians; sending water sowuth 1s quite
another. Uritics charie that the wording of the
FTA leaves openings for water exparts to the
L. 5. Bath Free Trade negotinting teams deny
il, but that does not mollify emotions. When
[llinois Governor James R. Thompson pro
posed tapping Lake Michigan through the
Chicago Sanitary and Ship Canal in 1938, the
vear the Mississippi was so low that barges lay
on sandbars, the outery was swift

"1t =et alarm bells off, ™ said Don Gamble of
the BRawson Academy of Agquatic Science in
Ottawsn. "It became a concrete example of the
kind of 1ssue that Canadians fear most. This is
stind. They say, " You Canadinns have 20 per
centof theworld's fresh water, so what are vou
«0 uptight about” Why not sell some of the
stuflf? Make a buck?"

"But water is to Canadians as the Alps are
to the Swiss —something that transcends the
resource. It'sso much & part of how Canacdigns
see themselves. We're a land of rivers and
lakes, Our history is bullt on it."

I was French-speaking explorers, plyving
the lakes and rivers from Quebec to Manitoba

Moving faster against acid rain, Canoda
decries efforts of the U, S.—responsible for
half that form of pollution in Canada. Spear-
heading the attack in Ontario, scientists from
the Dorset Research Center test for actdity
beneath the ice in the Lake Muskoka region,
vacation-cottage country. Near Sudbury at
the Inco nickel smelter, one of the continent’s

worst sulfur dioxide polluters, a major
cleanup is under way.

In quest of furs, who opened up Canada’s
(anadinn beroes ore not cowboys buot
vovageurs. And water is about the only thing
they have more of than the Yankees

Wil

S0 when someone comes along and says,
‘Look, we got a prablem in the lower Missis-
sippi, give us some water,' " said Gamble,
"Canndians say, ‘Mot on vour life!" "

ROUND THE GIANT HUMP of Lake Supe:
rior, by the shores of (Gitche Gumee, as
Longfellow called it in The Song of
Higwathg, the Trans-Canada High
wiay wove through a spell of granite gorpes car-
peted in fir and cedar, and tiny beaches
slippery with rounded stones the size of clams.

In Thunder Bay, major port for Canadian

graum, streams of boxcars funneled wheal o
;iﬂht storage s1los on the la kelrond Conveyver

helts with coal and limestone rattled back to

National Geagraphic, February 1900



fill the boxcars up again, In the distant {og
mussive ships were anc
To the west, past the marshes and lakes of
Minnesotn, the border levels to the 49th paral-
lel, an abstract line that defies geography. The
grid of roads that chops the western states into
Ntthe sguares extends unchallenged into Can
Bath sicdes ook much alike.
L kramnians and Hutterites and others look
e free have colonized these conti-
nental plaing where summer burns and winter
kills, but people are still wanting, In Antler,
North Dakota, when his town was dying, Bud
Kissner had an idea. He wouli
land in parcels and advertise for families with
children who would stay five vears and keep
the Antler school from closing, That was 1981
=~ix families with nothing much to lose arrived
Lo test utopia, The Antler school had more
classes, though only one family staved for the
[ull five yvears. By laxt Tuly the colony was fin
whed, all but oné house torn down
“Bud might have been all nght, "

wored, wailting

Ll

ing Lo hreat

E’rr-:: away his

=a1d his
nephew Bucky Kissner, *if he'd only adver-
teed aretind the area. But he went nation-
wide He had calls from California, Aus-
tralia, Germany. They didn't know what this
weather is like when it drops to 35 below.”
“There wasn't any work
Bucky's wife, Shirley. “And some of them,
they just gave up. 1t's hard in these northern

here.  added

Comemen Gereindg . f'.I:rrr rentd Dreams

states uniess vou're farming or in oil, You
can't put a hamburger stand up and make it in
orth Dakota”

MNear Williston my radio locked an to an
Indian powwow, broadcast from the reserva
tion In New Town, North Dakota, on FM
1.3, To the pounding of the drummers, [ sped
along the prairies o the town of Plentywood,
Montana, on the Big Muddy Creek. Sioux
Chief Sitting Bull led his band across the bor
der to Canada near here, after Custer and the
Battle of the Little Bighorn, ¥ The meat of the
bufialo, " Sitting Bull noted, “tastes the same
on both sides of the border.” He returned to
the U, 5. along this route, to be humiliated and

linally slain

EGINA RISES from the prairies of Sas-
katchewan with o mumimum of fuss

Between the city and the border, fora
hundred miles, I could see no houses,
only wheat fields,
meadowlarks swooping with pointed wings
¢, and nstorm that kept no
secrets asit pathered on the weslern sky, swept

L[OFW N5, OF service slations

that seemed metal

the tombleweed across the road like litter, and
<ol the toll grass heavine
These lonesome gcres grow
Canada. The nation exports 30 percent of its
grain, compared with 40 percent for the United
~tates, and that (Continued on page 126)
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wned by Bruce Devereux (top
Frght), standig behind his
daushter, Chostine, aod his
wife, Dianne Cheadle, af

|
VhD SErve it crew. Devereux
hnd o post a 350,000 (0. 5.)
biated to get his boat ||;n k. which
was refurned minus about

0 U0 worth ol saimon

save Pacddy Greene, heid of

Cannda's Prince Rupert Fisher
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Wide-open spaces are wetter in Sweetgruss, Montana, an oasis of saloons freguented Oy

Canadians from Coutts across the Alberta border. Customers from the north seck to

gvoid the tox on aleohol that makes thetr ovn drinks sHUT o buy, and many Canadiaon
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hars are closed Sundays. The road west leads to Waterton-CHlacier International Peace

Park. created in 932 when separate parks on each side of the border were joined. It is

now the first blosphere reserve managed by two nations.




critical difference criéates a gulf between
Canadian and American farmers. By 1986, a
bumper vear for wheat, Third World nations
like India and China were growing their own
food. Exports shrank, and the European
Community and the United States launched a
price war. Prices plummeted, but Canada
could not follow. Hundreds of small farmers
were forced into bankruptcy.,

“Canada’s at the end of a bullwhip,” said
Harvey McEwen, president of the Western
Canadinn Wheat Growers Association in
Regina. “Most nations can pursue their own
naticnal need and then just dump the rest of
their wheat, and we're competing with all
those guys who are just dumping.”

MeEwen took me to his farm, 50 miles east
of Regina, where his three voung children just
can't wait for him to finish building the swim-
ming pool, He's also facing the old farmhouse
with local limestone. He's added solid brass
hinges on the carved wooden doors. We tram-
pled through his fields of durum whieat, used
to make spaghetti, and his vellow meadowsof
canpla, which provides a light cooking oil. A
small red fox ran across the feld in front of us,
and McEwen wore a starry look

“My wife keeps saving she'd like to retire
someplace,” he said, "but I think she knows
I'm sort of stuck where Lam.”

RIVING THROUGH MONTANA, I felt asif

the continent embraced me. The grass

hummed with sun and wind and in-

sects till it seemed to vibrate. Black-

eved Susans crowded the macadam. The

temperature: 104%, Nothing on the radio but
whent futures and Merle Haggard.

On July 2, perhaps out of enthusinsm for
Canada Day on July 1, a newspaper onlumnist
in Calgary, Alberta, published 85 things he
disliked about the United States, 1 read his list
on the 4th of July, 4t a hamburger stand in
Malta, Montana, after a day of driving

Among the offending things were Richard
Nixon, evangelist Jimmy Swagpart, cruise
missiles, the FBI, Frank Sinatra. He could
have lsted a full hundred, the columnist
wrote, but he wanted to save room for 15
things he liked, such as hot dogs and New
England farms, And I thought, as the hours
droned on and the land wrinkled into hillocks,
that most Americans don’'t know encugh
about Canada to list even ten things about it
good or bad.

120

By the time | reached Sweetgrass, BCross
the border from Coutts, Alberta, the Rocky
Mountains hovered in the distance, and | was
too tired to defend myself azainst John Buck-
lev, who propped his leg on the table in front of
the Glocea Morra bar and opined, “'Well, if
vou nsk most people, like in Alberta, they feel
ahout the same as Montanans . . . like you go
down just this side of the Mississippi, and vou
run a fence from there all the way to the end,
and you put about eight hillion volts on the
hastard, and you keep all the people from the
East on theirside, and we'll stay on our side.”

West of Sweetgrass and the prairies lies
Waterton-Glacier International Peace Park, a
garden of the massive and spectacular in
Rocky Mountain scenery and a model of envi-
ronmental cooperation  between  nations.
Waterton-Glacier is the world's first interna-
tional biosphere reserve,

Bagebrush turned to pine as 1 climbed the
Cascade Mountains of Canada toward the
Pacific. Two mule deer, their oversize ears
twitching, stepped from the forest and regard-
ed the highway with luminous eves before
hounding across. High on Allison Pass, the
snow still lay in pads between ponderosa pineg
and Sitka spruce, and the breath of winter
hung stale among the skeletons of branches,

Past the town of Hope the hghway graded
down to the Fraser River Valley, and the nir
was tinged by burning cedar. Then came the
stink of fertilizers, dairy farms, and the rasp-
berry flelds outside Vancouwver.

In the town of Bellingham, Washington, the
paper ran a series called * Living in the Shad-
ow," with accounts of how the population of
Vancouver and its suburbs presses down on
sparsely settled northern Washington. Land
values are rapidly escalating in Vancouwver,
due in part to new monty from Hong Kong
immigrants. Canadian investors are buying
up property in Washinglon, pushing prices
past the budgets of the local people.

Border farmland that sells for $5,000 an
gere in the Siates costs Canpdians up to
$25,000 on their side. Near the town of
Abbotsford, B.C., where more than 200 Fast
Indian farmers dominate the raspberry indus-
try, Sher Braich, a Sikh, built an Enghsh
Tudor mansion in the middle of his lields 1
went there to see his son, 26-yenr-old Jivan
“Tim" Braich, who had just graduated from
college in business. There were skis and golf
clubs in the garage and a Doberman pinscher

National Geographie, Felvuary 1000




named Charhe. Jim greeted me in a haseball
cap, mot a turban

The U. 5. 1 2
window . ¥ When we were kids,” Tm laughedd,
“wie'd go down in back of the house nnd pee.
| henwe docome back and say, "Well, we did it
to the U g B

| he Briuchs have depended on new immi

|
vards outside the kitchen

i
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grants irom Inclia |
IMMmiiEraLian ':|||||||'- Ll
“"Most East Indians haw

r sl - THL ] . : .
ten vears,  Iim sawd, "and if vou've

pool has shrunk.
B Here now for

. &
VL 1IN

Lanada [or saome ime, there' s no Way you re

going to pick raspberries for & lving.”

HIS WESTEERN ATTITUDE has hound the
area together, the convi

- I
I|_||rl-_I -

tion that the

¥ ¥
vouneg and those with talent

cian go far, whether Sikh or Hutterite,
\merican or Canadian. Out here the
setms A transitory thing, "My dream,”™ con
fided insurance Paul Weeks of
White Rock, B.C Intsh Colum
bia and Washington/Oregon, with Alaska and

Do ke

CXCTUHEVE

: Y'1s taking

A lberta, and creating our own nation. A west-

COAST COUNLCr
Chtawa and

Washington, L),

Hlanners talk about an

NEYIET

sPEmed so oistand
- n - = - - 1 = e w ]

evergreen triangle” from Seattle to Victoria

o Vancouvel Lot the erowth ol shared

DTmEnt

high-tech deve
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ibhor, but with stricter

Phuty-free conversation crosses the border
ot the Half Way House, o pub thot stradidles
the line between Dundee, Quebec, and Fort
Covington, New York. Owner Poul-Moaurice
Patenauwde positions the pool table tn the

L. &, “where there's no entertainment by, ™

In Hlaine, Washington, a towering white

“Children of a
i mscribed on 1t

Arch marks the border
Common Mother"
Holden of the U, S
garound. YWe went down H.1"'.'r_':'.' Road. which
dead-ends at
two-lane highway
and, splat, vou
i problem
Wavne MocGee, a commercial fisherman,
ambled from kis house to chat, “ Netghbors

They're just neiphbors,” he <aid about the

Feace

LT

.ll.|lr|::|_r ]I__-ItrlJ -|I_ I.Il.l_ll ‘II-JL:.

a hedee just ten fect short of a
Slep through that hedge

EFEEVE ] L TOTEIED I"”nt.'-:'-

Iolks wholive acrossthat highway, in Canada
“1They watch our home when we're gone, and
wie walch theirs.™
" Most people are amarzed that that's Can-
said Sam. “They want it to
Once a friend came up from
Lreorgtn, and bhe said | satint to see Cangda’
"OK, Isaid
‘And he said, 'Should 1 take a jacket?'

[hat's the way it's been for vears

ada right there. ™
lonk different

The
mitiich |:|

| 990=s will not change it



BACK FROM THLE BRINK

Stately boughs outspread, mullions of American chestnuts one oraced

forests from Mamne to Georga and westiard (o the
Mississipni River. Near the turn of the céntury an Asian fungus
was accidentally mtroduced, and what 15 |'I|'|'i"_,'_"r'|'l_'|' left are
slender blight-infested trees and havunting gray specters such as
a long-dead mant (right) in Great Smoky Mountains
National FPark. Today ar".'ll.'.'ln'l,l'i Rutter (above), J|'-'h Srelerid rf_,l'. the
Asnerican Chestmt Foundation, and others are workang
lo reswrrect the chestnut, Armed with new knowledee, researchers

heaoe bul o l__’rr.'.'u". the tree's yrevruel

By M. FORD COCHRAN
Photographs by GARY BRAASCH






n | i1 il g0
- Wik || i | Mtnr r
i again. Cine tree tl g
cutiineE sLid feet tall, 1%
nore than a m diameter
it shoulder height

Generations fought and failec
to avert the cataclvem, fough
ind have fdled o restore §h

tree. But there are new, twin

hhivht" — hat hegun 1o e Niphtiest of the survivors af G99
in the wild. It appsars we ar feet tall and 16 feet around, this
vinnine the chestnut back chestnut wes planted in 1885
Not, perhaps, in time to save i sherwood, Oregon, where
fhsee 1n Wisranitn ! Dinoe this bitght has vet to reach. The
nut'’s SRy hur may Serve O

i deterrent 1o sgquirrails,

| . AT Larmeecl | Phili | shel it L i
lanter] nmine ol 1 miets L | Ameri Chestnut Foundation,
moather had carmed from Penn- here Lo oversee the effort. He
vania. They took. The prog counts rings on the chestnut
eny of that first hand{ul now tump— just 25 —and points 1o s
cover the hil white onk, no larger. "I'll guar
For vears they escaped the ntee that tree 15 120 vears old,
plight. Butl spores travel on the When the task is himished
sinel, i it seemed ineviiahle fallen giants lie beneath frech
that someday one would land arthen mounds as [ve chest
liere. 1 R itors fou | miits su rhi | hope L
bpqar] Lre | On several will nat
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in 1900 could hawve
trayveled from Maine
e Lxforpin racely
leaving the branches of chestrut
irees. HBut it might have been a
lean rodent by journey < end:
Rutter describes the chestinit's
spiny bur as *the most effective
antisquirrel device nature has
mvented.” Within, as
f

downy fur, soft ag sable

ITRERLIL Y ai%

irTee I!IF"‘F-'II nuts nestie i

FEvery fourth tree in Ameri
cit's central Appodachien lorests
Wildlife relied
on the treé [or a steady meéal

Wwas o chestnut

Claks dropped plentiful nuts one
vear and few the next, but chest-
nuts produced bumper crops
eviery veur. People ate the nuts
and they ale whal ate the nuts:
wild turkey, squirrel, deer,

hear, The wood split with a
struaght grain and worked gas-
ily. It resisted weather and ol
and =o became choice timber for
fence posts, rallroad Lties, shin
glis, telegraph and telephane
poles, cradles, and coffins, A
cabin built of chestnut would
last. Chestnut bark, rich in tan
nic acid
leather. And in modern terms,
Chestnul wiss a renewahle

was ground Lo tan

resource! Uul a tree in the
woods, and others would oW

back [rom the roots.

WALK TRAILS in Greal
smoky Mountains
National Park amid

sSTUmps 51X et Acrnss el

len trunks of huge chestnults
The great holes littering the for
est Moor look as if they'd twoppled
y few vedirs ago, oot 50, Many

fa

lifeless gray ghosts would still be
ganding, but in the 1030g the

Civilian Conservation Corps cul

M. FOrRD CoOCHRAN, A former
member of the GEOGRAPHIC staff,
5 pursuing 8 doctoral program in
gealopy al Yele University, Free-
lancer (GARY BrRAASCH of Neha-
lem, Overon, specializes in nature
nd wilderness photography

Close inspection of a blight-
resistant American chestnut by
plant pathologist (rary Griffin
finds o small number of spore-
producing hodies on a swollen
canker, signifving a nonlethal
infection. Griffin’s research

is shared with chemist John
Elkins of Concord College in
Arthens, West Virginia, who
grafts resistant American chest
ruit scions o Chinesg rootstock
(helow) in hopes of developing
a tree with blight resistance.

i

I



Battling W4
the blight %

[NVADING the tree through
crucks in its bark, the blight
Jungus Cryphonactrin
parasitica develops a sunken
canker, indicating the pres-
ence of the vimulent disease.
A closer look at the canker
surfuce reveals the orange
blush of stromata with hlack
structures confuiring sexual
spores and tendrils of asex-
ual spores (A), These spores
ure fransported throughout
the chestmut’s notural
range in North Amer-
ica, Europe, and Asia
(rruap and inset) by
birds, insects, and
the wind.

As the firngus contin-
ues o penetrate the
inner lovers of the bark,
if grows (n threadlike filo-
ments that fon out and girdle

the tree (B), As water anad

mutrignts to the rest of
the plant are choked off,
the tree begins to die.

E 1 Mutural renys = A=arcas chectnyt
—— Sprwad ol cheniroat Sdaghe

*  Coortywithamm a-mere E In Europe in 1851 a
1 4
. s iz A § = number of healing
T T cankers appeared that
L L contained a less virulent
Meer-. (hypovirulent) form of the
= fungus. Researchers now
! - know that the chestnut-
. "' e Rilling fungus weakens if
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a hypovirilent agent fuses
with the virulent strain
(L), The result is a less
gsignificant infectivn

that allows the chestnut
b SiEFie.

Evolving with the blight,
Asian chestmuts hear a natu-
ral resistance. Although
smaller than the American
tree (below), they play o sig-
nificant part in experiments
to breed a resistant tree with
Americon charocteristics.

AMEREDAN CHES TR
LTINSy

Eriill CHERTHLT

Eil=ag el




s before they could watihd eat what it didn’'t 2ell and hrough wounds and at the bas

i '_:|! HinE Fowle (Tee 11 HLOEs o :|;I autumn Lo |I|.I|I'.". |'| INCies. .:- e W
es on o map lestify Lo th feed 0 the grove With its hot beneath Lhe bark, extending Dine

elime promimence in 1 nearly smoleless flame G- tendrils in white mycelial (ans

i 1 ¥ I i
T | :Il.."_!!_lr | Ca L e i ] Il CLalETEE |!|- | |'|| il II 1T | !II'-' EelllSs |II'" AL Sy R Illl | P Bt T

* | :!:lL' i .I'I:"::I'I! -'II.. i wrnisrl (o IThi ..|:-|::||r L B0 ORI PR ALY AR NG TIETH 'I'I. CERT I.l. r

hestnot Bidee, Lower pnciine 8 smoke signnl o help | girdle saplings in monpths

and Upper Chestnul Flats, revenuers find vour siall enfuries—Hie mam

Chestnul Top

| |;l'l'|'|| L. arilw |'| L
Crreenbrier, within |
|

1
15 A faturalisl ek

ld-timers two davs to get Lo man Merkel n

=1 the Torests, unstoppabiy

i ] —— - g . |
!'lll' |_'|II|_'I LM eErncr ol I":|| "I'--I Hhek CLATY-

I'hat something proved to D vaner] thatl state s O

i lethal funeus that invade Blight Commission 1




INVader, Using &Very means uttlized ., ot only 1= it saved byt s femdiine (b rdilr TR0l

KW Lo sclence and Practicil A Fee oI =00e -"rl.'l £F SPREIES 13 Fill anothe PIOVILIIES
experience, the epidemic hadl also conserved for the future.” Shall comse Lo end the blight
destroved wald chestouts in New  What natural bieht resistance

Jersew, southeastern New York, lurked im the vast gene pool of Indeed the roots often refuséd

western Connecticut, and Mas American chestnuts may have to die. Blight would destroy an
sachusetis. The commission gone Lo carry wires for AT& entire stand, L hén sprouts that
undertook a chestnut firebreak ; had bheen long dormant would
; = 1I TENDENCIES Can-

o mile wide. Blight easils ue L ;
: i . | || Brrore I_l'_ll_-_ E'n.'_ll'
leiiped the break and raged on. _ g

ert Frost at B time

some chestnul owners heoeded
when few [ans of the

race slovwnrd., Within a decade,
blight would infect these new
siems, Keproduction declined
seli-seTving aavice from the

: : dramatically, and, withit, the
chestnut had high f'--p-_-

American Forest Products Com chance to evaolv

nany, maker of telephone poles [5ll the blight end Lh Frost s vindication came in
to ciit and s2ll their trees before chestrul! Fuarope. Despile quaranline
the blight could kill them. The Fie farmers ralher puass not efforts, blight appenred in
COMpEny s president argued [t keeps smoldering ialy n 1938 and ravaged
“Every time & chestnul Lrée s af tHe ropd ancient archards and [orests

™ ¥

i o ‘:',"'-r o TRES Fo y Attempting to isolate spores with fire-retarding foam, forest ranger
. | Terryl Buchman sprayvs blighted trees before burying them (left).
He hopes to protect blight-free trees in this stand in West Salem,
Wisconsin, The blight does not harm roots, Fred Hebard, superin-
tendent of the American Chestnut Foundation farm, ecamines

the serrated leaves of sprouts growing from a mature stump,

ol A, L -




Wading in thousands of
mirrohs, workers tend the
chestruts in storage cellars of
fhe Lo SMournioirs i cen-
tral Tealy. The product of culti
witted chestnuts that thrive
throughout Ttaly, marrons are
larpe nuts easily identified by
lght and dark striations on thi
shell. When candied, they be-
corne i delicacy called marrons
giaces (rurht). Most of the ex-
ported nuts go o France, Swil
reriond, Austrin, and Wesl

LTIy with lesser amounts

gotng to the United States.

Christmostirne in NEW Yore
City brings out vendors (left)
whir sell roasted Ttalian chest

nuts by the bag.
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Lrrand Haven, home af Georg
Lnger and o small miracle
Unger has lved with b i
niits since he was 14. The tree
rise ke phanloms, di L bas
encthiine ekvward ke san m

UaT resiilts



MNaturil hypovirulence has
saved the trees, Unger cut hall
ms chestnuts vears ek at the
PEOMFINE O A COUNTY S0,
"He said cut your trees and gel
vour wood. Evervbody agreed,
Lthey said thev're going, gone

We walk among the trees fill
e sacks with nute. “'his one |
call my fighter, because he had
g0 much canker on him, ™ says
Unger, indicating a particularly

Twasn't giv-
mg him much of 8 chance, but
he keeps on poing, Chestnut is
part of my life "

The next dav we visit Jim
Comp. While in his 80s Comp
traveled Michigan with a callege
student, planting nuts And map
"We drove all over,
wherever people said there wery
chestnuts. We'd drive ahun

seruffy chestnul

!:li'.1i:._[.’.=I'E"-'

dred miles to see & dumb ald
horse chestout’ auite nre-
lated to the American chestnul
Comp s hobby mspired work
ers with the Wextord 5ol Con-
seryvation District. The distnct
now grows seedlings and ships
them, for a small [ee, to-anvone
who wants to plant an American
chestiut. Last vear they had a
Pewple
are criey about the American

i |||r|'| = II|| I r"'ll-"."-'..'
chestnut,” sand one district

worker, " IU's i romance.

e B EARLY BELOVED, we

are gathered here

Lodlay, 1n the sipht of

the rain and the
vind, the mountains and thi
lrees, o join with one ancther
ind with this land i & hond of
holy determimation.” The voice
belones not to o minister but to
Phl Butter of the Amercian
Chestnut Foundation

“Today we place our leet

firmly on the trail that will lead
i the Amer
can chestout tree, Let us plant!™
T'wo dozen shovels, meluding

mine, hreak the wet, red earth

to the restoration

T he [ulm'-r- % Meadowwview, in
Virpimin, Butter has come to

dedicate a 20-acre farm as the
first home of the foundation’s
hreeding program. The effort
mims to transfer blight resistance
from Astan to American Lregs
Why not srmply plant other
species? The Chinegse chestnat,
Costanea molisioma, and the
Japanese, C

stand blight and besr nuts, bhut

CYEMNGEE, CAn W ith

these are orchard trees, too short
to compete with the native hard
woods of Morth Amenca. The
European chestnut, C. crenata,
succumbs to hlight and lacks
ecological suitability. Only
C. demtala, the Amerioan chest-
nul, could restore mber pro-
duction to Appalachian forests.
Charles Burmmham conceived
the foundation’s breeding pro-
Until his retirement he
wad studied corn genctics at the
University of Minnesota. Then
hie looked Lo the chestnut
selective crosses had been
tried before with httle success
Breeders typically mated (

denlola with . modissemag,

Eram

then backorossed the progeny
The troulile
came in this second generation;
Seedlings grew short, with Little
resemblance to dentale. and
succumbed to blight

with meollicrima

Highly rot-resistant, chestnut
wood was prized for buildings
like this turn-of-the-cenhury
cabin in the Blue Ridge Moun-
tairnns nedar Montebello, Virginiao
(hove right), The straight-
splitting wood woas also used for
fence rails. Almost all 311 miles
of fencing along the Blue Ridge
Poarkway is chestnut (right)

Mission House in Linviile,
North Caroling, is one of sev-
eril structures in this resort
tinwn sheathed in rugred chest-
nut bark {middle right). The
coarse grain of chestnut made it
a favorite for rustic furmiture;
fine pieces such as this 185th-
century slant-front deslk in a
home in Dowver, Massachusetts
( for right), are rare.







Burnham concluded that with
a few more generations of
backcrossing, more persistence
and more trees, the backecrnss
method should work.

It will require decades. The
program will draw on surviving
American chestnuts, which some
researchers suspoact have a mod-
icum of blight ressstance. Tt meay
nlsg draw on seedlings irrodi
ated in the 1950s in the hopoes of
producing a4 résistant mutation.

Burnham met Rutter through
mutus! friends, With others;
they organtzed the foundation,
Rutter has since traveled the
country ratsing money and

Planting a future generation,
Harold Hannal, at left, and
Steve Shelley of the Virginio
Departmaent of Forestry will
wirtch the performiance of
this Asian-American hybrid
in Meadowwtew, Virginta.
Researchers and volunteers
gernss the country continue to
help fight the demise of one of
America’s grandest trees,

140

lecturing on the prodigious tree
Lin ong of his trips he met Chen
Wagner, who persuaded her fam-
ilv to make their Meadowview
Farm a chestoul plantation, Kut-
ter has niso lobhied in New York
State toset upanational center for
chesinut research

MID ALL THE ACTIVITY LD
bring back the Amer
cin chesinul, some
reasonable persons
harbor-strong doubts. “ Orea-
nized campaigns to restore the
species are trivial in camparison
with nature, " sgid Herman
Forest, an ecologist who has

reviewed the chestnut litersture
“1am not optimistic aboul
eflorts Lo find resjstant strains,
mtroduce hypovirulence, or
hreed resistance.”

“L) chestnut-tree, great-
rooted blossomer, / Are vou the
leaf, the blossom, or the bhole?”
asked Irish poet W. B. Yeats,
The familiar “spreading chest
niut tree” of Longfellow's

villape hiacksmith grew in
Miassachusetts. It was a horse
chiestnut— Aesculiis feppocn-
fantm, unrelated to Castanea
deniaia. Another chestnut in
ame, the water chestnut, does
not even grow on trecs, But the
chinquapin belongs to the snme
family and isa close cousin.
Despite the import of 20 mil
hon dollars” worth of chestoiuts
annually, the typical American
eats jess than an ounce in & yedr
KEoasted chestnuts hawked by
MNew York City vendors come
from Italy
sludfT vour Christmas bird may

I'he ones you buy to

bo European

Mike Burnett, head of the
Chestnut Growers Exchange
in Portland, Oregon, believes
fresh, domestically grown chest
s will boom in the U, 5 The
nuts are a staple in Europe and
in Asia, and so nutritious that
Burnett calls them "a grain that
grows on a tree. Chestnuls can
be o snack, mam courss, or des-
sert- soups, pastas, breads,
cakes, and even ioe Cream.

Summer in Y ellowstone, the
vear of the fires. Ranger Tom
Tankersley leads visitors up
apecimen Ridge Lo s2e the
renowned fossil forest. Trunks
of silicified redwood, entombed
by volcanic floods 40 million
VEAFS Agn, crown the hetghts
Among them lies microscop
pollen from the chestnut family

| take an ancient redwood
st and look out across the val
ley, where smoke hangs like a
{aint mist. There 15 a fire 1n the
woods, but botanists say the for-
ests of Yellowstone will grow
back stronger for the blaze,

And the American chestivut?
For at [east 20 million vears the
chestnul has managed, without
human help or hindrance, lts
genes are rich in the stuff of sur-
vival, defenses we have only
bhepun to understand.

Wie brought the hlight here;

naw we are trying to stop i

fail |:|

| canniot believe we wil

National Lr-:'.:.l_[j:-'!|l|'l||.‘1'.l - Februgry 16891



.‘ renn e creative forces ol asterowds and alien

Disney and George Lucas craft and streak

comes Star Tours, an attrac throwugh the 1m

tion thats “hight vears” ahead  mense cormdors

of 115 time! Beginning in af the dreaded

mid-January, L3P0 and k2l “Ieath Star

wlll sweelconme you abdsa | fio DT VLT

4 journey Lo the Moon of En lerrifwving trek ends

dor and it looks like smooth And when vou land, vou il ""'”---*,f,_r,l,f

“star saiting nbl oL glad to know you're among Bkt .',._;_s_,_

rookie robol pilol gets be iriends. Ewok friends, that
hind the contrisls, Then 15, Their charmung village 15 tured. It’s the perfect place Lo

cosmic chats breaks loose! sitoated among towering "unravel afler YOUT INLET
You rip |i'|.|"l|J:-_"|I the fabric of trees and the immense |||'|"'- : '.:!C'-l-l'-'”'- advenlure
o I A al In PeErspeed, i "'ll:," rigl “Walker™ they've cap-
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Thg Ultimate lNew Experience
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ous Day of Hpllywood Advent
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|
] he new Disnev-MGM Stu-

dias Theme Park is the

vwhen vou take the fabu
lous Backstage Studio Tour,

ultimate movie park thats a
hull dav of thrills! Theres
Holbwood Boulevard to
explore with its famous Chi-
nese Theatre and The Greal
Movie Ride. Theres Super-
slar Television and The
Manster Sound Show, pre
sented by SONY. Meet Holly
wiioird by -;11-|"=-.|.-. gokssip col
umnists (and mavbe éven a
star or twa) on your way to
lumich at the 505 Prime Time
Cale!

vou'll experience amagzing
disasters  in the Cata:
-.-Lf!'ll["'hr l:,”::|1j..'u[| -|1-._-._;J.|
effects adventure and get a
hirsthand ook at New York
Street, a giant backlot sel
used to flm busy streed
scenes. You'll witness The
Magic of Disney Animation
and see actual mewvies and T

shows being produced.




LA

Look who’s coming to the
Disney-MGM Studios Theme Park!

Tﬂ
g . .
St ot 'l recogrine @ mese Kice i e coest of {deey cliaracions.

—— ..f"l'r'

U remmarrgrry Coomirraaend

Epc

Fifriess Reirgrogeds feds poer ! your alhlefic prowess,

.F:‘:lur-.' World at Epcot Cen-

ter is the site of Disney’s
newest pavilion: Wonders of
Life, presented by Metro-
politan Life Insurance. You'll
test vour stamina and skills
on the Fitness Fairgrounds,

new Disney All-Star Parade

down Hollywood Boule-

vard, along with a host

of your favorite Disney

characters. Plus, they'll be |

A I
.t ermit, Miss

Piggy, Lonzo,
& T—= Fozzie and the
- gang are on
their way to
the Disney
MGM Studios
e Theme Park. Starting in

making personal appear
ances daily to greet the

s _ Lhsney-MGM Studios celebrate wellness and health
W“I ghlr,_;‘f:ill Ihl._' 'I;I-L”:l:[lr_] O .|1'FI:|H. I!:It!""'..:llll ” rE:I‘I'.'H'L' Flll:l_ul-'l_; }!llt"EL:-. 'p".'i_ll'l HH._"_'x'l.lill"]l.: Ii'l.:l.' |-J.'__.'|J _'||I.|..||
p L DE SLATTINE I Oonie Of The dio-A tronics shows
o s TR H-ANNTANONIES | W,
1 . : ; e o 3 ' :
I:_I“.n'“.l"[”“-. Il"lll'-.]L-!"L.."‘".'[]il.! d[]l_:l |I|J-.-LL TR |||'|-_l_:.I |'J|]'|-l|- b'll.l.T'l'IJh"u;'.l‘I ||_'||I_|‘|_||'I]t_'l-|

fines you 've ever seen, a
magnificent Muppetl musi
cal review live and on stage
every dav. The troupe will
algo play a big part m the

D't miss the hilarous Cra-
nium Command show where
vt ll meel "Buzzy” and a
“hrainy ™ cast including Jon
Lovilz, George Wendt,

Charles Groudin, Bobeat
Coldthwait, Dana Carvey and
Hevin Nealon

You'll love the antics of the
Anacomical Plavers, d Lroupe
of performers whose silly
skits are all about what
makes us healthy and happy
sample some heallthy fare
then stroll through the col-
orful maze of the Sensory
Funhouse or watch a rib-
tickling video called “Goofy
about Health,” starring vou-
know-who!

ot Center’s
Incredible New Pavilion
Won

Body Wars
Plunge into inner space
on the ride of your life!

I.n Wonders of Lites most
thrilling attraction: "Body
Wars,” vou'll get a totally new
perspective on the human
immune system as you dodge
bload cells and antibodies at
breakneck speed in a race
agaimst attacking organisms
that threaten to destroy your
craft and you!




Tirpnoor Lagoon s Domey

ﬂi‘ Wat Em Hﬁ!t ﬂlany

World Resort?

* PR I"||I [F]

| ] hie Sh-acre Tvphoon

Lagoon 1= making big waves
with sun-worshippers. After
all, who can resist 4 to 6-fool
waves, warm sandy beaches
and eight halr-raising water
slides like the II|,EL|I'|'|I;I.:I'4Lt.'J
Rowabunga!™ Theres even a
white-water raft nde the
whaole family can take
together

You can snorkel among the

Sea creatures at an aban

doned “shipwreck” in Shark
Reef if vou're feeling
stay drv and watc

ifer thirrme ENET * 2

I"'nJ.'.-L' fir
1 Hhe action

Pleasure fafand

from “below decks.” You can
spend the day just lazing
along Castaway Creek in an
|'|'||'II- rti :|"-|_ There's &ven a

pool and plavground for the

little fry called Ketchakiddee

Creck.,
Pleasure Island

This is |JI~'-II|:_', 5 Newes!
mghttime adventure! An en
Lire 1sland where anything
can happen on any given
might. At Mannequins Dance
Palace, vou
moves to the latest sounds,

The XZFR Rockin'
RollerDirome blends great
shating and termific music
Adventurers Club is a haven
for the odd, the e coentric and
the unbelievable! And at
Videopolis East, a no-alcohal
club for the vounger set, mu-
sic videns take control

In all, there are seven
great clubs,shops, and some
fabulous restaurants that
rock into the night at the
Disney Village Marketplace!

can sharpen your




Take A Flight Fotastic With The Dreamflight Attraction
Presented By Delta Air Lines,

Let the sweep of the past and the vision This journey Into imagination 1s just
of the future surround you at Dreamilight. one of the countless wonders awaiting vou
Delta’s fascinating {ly-through adventure  at Walt Disney World.
at The Walt Disney World. Resort in Florida [0 arrange lor an attordable Dream
will give yvou a bird's-eye view ol the history  Vacation® lrom Delta, see your Travel Ageni
of aviation. From its barnstorming be- or call Delia Air Lines' Vacation Center at

e ———

gimnings to the star-bound heights and

speed of future flight, And find vourself on Cloud 9

A
DELIA

The Otficial AirlimeOf Disnevianed

L P9 | e YWD sy LOampan’ d L”-I'.!l1[r“rrf_-}.r-."ﬁ.l'f-l"""}'ii‘1rl'-;|.r-illtil . JLY Pheslia At Lo



[hsney’s Contermporary Resord

ooe M — &M ) Lo
H:!rm"run Beach Resort

Dismey s Village Resort

KJ'” want to plan on stay-

ing at least a week Lo Lake
full advantage of Disney’s
three theme parks, two waler
parks and all of Pleasure Is-
lands mighthime entertain-
ment! Plus, there are all
sorts of recreational activi-
ties, dinner shows, fabulous
restaurants and an entire

T

- -.—- g (] P 17 o
tHsmeg s Forl Wilderness Resorf

&

The Dhismvey dran

shopping village. And right
now is the best time to visit!
During the first few months
ol the yvear, the theme parks
are less busy and the weather
15 superb

Accommidations at Walt
Lisney World Resorts are
readily available at this time,

For reservations call

1-407-W-DISNEY

or your travel agent.

o Tal | -

too, 50 you'll be able to stay
right in the heart of it all.
And whether you choose the
rugged outdoors at Disnevs
Fort Wilderness Resort and
Campground or the refined I
glegance of Disney'’s Grand
Floridian Beach Resort
there’s a World of vacation
magic wailting for yvou!

isney World
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Some of The Smartest People

Presenting Premiers Cruise & Disney Week—the onl

Rush hoor ad the peol; Prember
aresenls the st wiy fo beat
L ErafTic.

ow ol & special rute. Ash aboul
Rads” Chanrters™

Welcome aboard America’s most exerting family
vacation—from Ameriea’ Cruise Line of the Year-
Premier,

Cruise 3 or 4 nights to the Bahamas.
Premiers Cruise and Disney Week vacations sail
from Port Canaveral, just minutes from the Vacation
Kingdom. You'll sail aboard the Star/ship Oceanie,
Hurf"*hjp Atlantic, or the new Star/Ship "r'ie._|t stie.

Aboard vour Star/Ship: All-out Tuxury,
all day long. All the best, and mare of it: Gourmet
cuigine from early-morning breakfast to masterful
midnight huffets, Theres great entertainment and

artivities, plus world-famous celebrities —like Goofy
or Donald or even Mickey himself —aboard every
sailing plus year-round supervised children’s

K ids hnve fun — nnd 3 room of thedr

Whist's an Chat [siandT One look
mnd vou 1 knos; one day and
v T mever fargel.

Meel Inmos eeleheiiies — The
[isnes ¢ hurneters are on board
EVETY CTHise

activities, And with our new Kids' Qudﬂe
Program, you can pure hase a second staternom for
your Kids at very api'w] rates. 3o ¥ou can enjay the
luxury and privacy of your own stateroom—and they
Can Emr!ﬁ. theirs,

("hoose your eruise — even your
destination. You have your choiee of Premiers
% or 4-night cruise and two Bahamas eruise itin-
erar ies: You can either visit charming Nassau with
its duty free shopping and nightlife and then sail
an to beautiful Salt Cay, an Out |sland paradise of
plistening beaches, coral eliffs and swaying ﬁd]rﬂ:-
(Or yvou ean sail on Premier’s newest ship, t
magnificent Star/Ship Majestie, to lh[_l*l-_'tt-:l.t'ill.:i.l"
Bahama Out Islands on our Abacodabra™ eruise to

For a free Cruise & Disney Week brochure.

Elras i BE R almiliy oty el e Sl bl | WD e Halsr e MW R Sl |4

TITA TS e e Lo e et =i =y Ay PrommlieE 5F RGN Fren 1R we' i

i Tha W [ Comghire



red Disney!!! Free Vacation

in

e gdntlssionns wpd meore,

3 l.' R T n
i mm mn

Al on

ahama cruise that

S S —

. F

The Mogir Kingdom Park — it
evervthing you hoped il
wanld ke, And then same

gilam resorts® ® froe remial car

the undiseovered Abacos.

_For the rest of the week, your Walt
Disney World ™ vacation is free — even
Vacation Kingdom resorts. Refore or after
your cruise, stay right inthe Vacation Kingdom —
Dhsney's famous rezorts are FREE if vou book 6
maniths in advance. (Book later and they cost just a
few dollars more —or stay free in one of Orlando’
finest hotels.) Choose a 3-night eruise and you'll
have 4-mights free in Orlando. Sail on the 4-night,
IL'll be three,

_ Theres so much to do. .. and we've made
It all s0 easy. And so inexpensive. You'll have a
free Budget, Alamo or comparable rental ear for 7
days, plus admission tickets to the Magie Kingdom

all 1-800-888-6759.
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EPCUT Center—rtrig arownd the
world, A journey into temarros,
And it sl included free.
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gives you a Free Disney vacation.
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[risney — MOM Studios Thems
Fark. A woarking mav i stodio
and dy nmite tour.

Park, EPCOT Center and Disney’s newest attraction.
Dhsney-MGM Studios Theme Park. Even a free tour
of Spaceport USA™ at nearby Kennedy Space Center,
Either way vou plan your week, rates for Premier's

Cruise & Dhsney Week start at only $ 699
[ ]

For our all new Cruise and Disney Week video,
send $9.95 (price counts towards your cruise
booking) to Premier Cruise Lines, PO, Box 515,
Clape Canaveral, FL 32020

Call your travel agent now for details. It all works
like magic. i

.
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'he American Express Card
the official card ol

Walt Disney World and [ isneviand

Membershif)
Flees BEs FPrionieges”

2 RRAE I p Rty m el S
-

F IR ok
= o

E Faeipt -

Dot esve home without o

- |




FROM THE

PHESIDEN]

Our Canadian Friends

| HEY ARE YOUNGER and more likely to have chil-

dren at home. They watch less television and

PR e 'IIL.'-. | ney have o taste for YeOern
phy, science

i photography, and they are
shightly more cnitical of this miggazine

Cinldy ane momne of the L. 8. citizens polled correctly
named Brian Mulroney as Canada's prime minisier;
O percent mistakenly said that Japan, not Canada

WIS GUr nation s mrgest trading partner

Considening such lack of awareness

More than 850,000 strong, they are J .II j ,, ; who could blame the Cunadians for
the Canadion members of our Soo- .-..I.I..I !..“,I H_I' : I being annoyed with their neighbors?
¢ty —the largest nanonality outside the h I,.'“ . . Ill_l- I, “Part of me would like to talk 1o
Umited States—und we leamed such hrack teke delight in o Amencans and say, there’s more up
bits of information about them a lew mannde ifrroneh Socker here than moose, mauninns. and

vears oo from o survey comparing Hariao

SWmeritan members.

As a4 member of a4 family thai has

them with our
siummered in Nova Scotia lor more than a century, |
Lhus 1 thimk | know
the taces that go with these statistics: They are pen
Aand E.‘I-:'II-“:-.. forthnoeht. full of humor., sientle. brd
elched with a stubborm character

cofsider mvsed] RETER! aniadian

And vel | am reminded of something a member
from Quebec wrote on the back of his survev form

“Sometimes | feel vou don’t know too much about
us.  he stated. “O perhaps you are too indiffereni
abiut whet we are

That WA TG TSy Verdd el rrr'r.',"."u J:.l|||'r| 4 Hits
een '|.||i-._'|_'|_'- tarve sl dgain dunne the |'-.|-.| ATl s Jis
Canodians debate the merits of closer economic ties
with the Unmited States. A survey commissioned by

Vi iesn s magisme secmed 1o bear ot the clarm

lIl.- i l..-.":

Mounties,” Toronto pollster Michael
Adams told Senior Writer Priit Vesi-
find, whose report on the 1. S -Canad
border appears in this ssue
I facct, that thear own country has nothing 1o be infe

=

"Canadinns ore feeling,
riar 1o, that we have created here a country that, in
I|_'.!I1:-'--.l."-.|I|.|.!Ir:. ol life, is one af the best io the world —
if not the best,”

L conldn 't agree more, Canadian society, for me,
hits always held an appealing mixture of tradition and
new ideas, of hard work and compassion and pride of
place. And if the UL 5. and Conada are destined to
5. and
we would all benetit from a fresh
elfort (o xnow one another better

KPR i

grow even closer in the yvears shead —asthe U

Mexico mav also
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16-valve, intercooled, turbocharged 195 horse-
power engine. That kind of power can take
Talon from a dead stop to 60 mph in as little
as 6.3 seconds — quicker than a Porsche 944*
And to make sure you're always in

_ control, Talon is with
quick-ratio steeri afmr—;ﬂgﬂrpﬂihﬂ

suspension, four- disc brakes, and some-
thing thats isingly rare on other sports
coupes: full-time all-wheel drive.

Talons advanced all-wheel drive

New Talon
With Aﬂ%lgeel Drive.










Amenca 5 coping with the problerm of too
miuch garbage—180 million tons a yvear. Ten years
ago, we had 18 500 landfills. Today, it's 6,000, with
2.000 more due to close soon

Some people believe that banning plastics
will sobve the problem. We don't

First of all. if plastics were banned, we'd lose
salety and convenience features such as closures
for foods and medicines, shatter-resistant botties.
fraezer-to-microwave packages, and wrappers that
prasarve food freshness

A 1987 study showed that if paper and
ather packaging materials were to replace plastics,
the energy 10 produce the packaging would double,
the wesght of packaging would increase four-fold,
the packaging cost would double, and the volume
of waste collected would mcrease 21 times,

Myth vs. Reality.
The thinking behind a ban on plastics is

based on myths. Myth 1 s that plastics make up a
major part of our solid waste. Fact: actording 05
recent study, plastcs make up about 18% of the
volume of solid waste in our landfills. Paper and
paperboard account for 38%; metals, 145
glass, 29 and other wastes, 28%,
Myth #2 is that paper and other normally
biodegradable products will sohve the problem
Fact: recent landfill excavations have tumed up news-
papers buned 40 vears ago—still perfectly readable
Myth #3 is that plasbes are not recyciable
Fact: plastics are among the easest matenals to
recycle 209 of all plastic saft dnnk botties were
recycled in 1987 Recycling takes plastic tems des-

wﬂﬂwrea wantlnrettrdnays
mm&

tined for disposal and fums them into useful new
products. it can tum plastics into 8 "natural resource”
Recycling is growing.

At Amoco Chemical, we believe that the
solution will combene recycling, source reduction,
landfillng and modem waste-to-energy plants. Eve-
rything recyclable should be recycled—vard waste,
paper, glass, metal and plastics

Today, almost 200 companies are recycling
mutlions of used plastic contaners nto bathtubs.
fiberfill for ski parkas, carpet vam, trash cans. taffic
cones, floor tdas, and “plastic lumber”

How Amoco Chemical is helping.

Amoco Chemical is sponsanng a program
in New York demanstrating that used, polystyrene
foam food-senvice containers can be recycled info
nsuation board for commercal construction,
caletena trays and otfice products

W re partoipating in 8 consortium with
other major plastics manufacturers inmvolved in the
construction of regional polystyrene recyching plants

We're encouraging the start up of new
recycling efforts, helping to find better ways to col-
iect and sor recyclables, and supporting efforts 10
create markets for recycled plastics products,

At Amoco Chemical, we believe that recy-
cing can play a major rofe in helping Amenca solve
Its sohd waste problem. Betore wie decide to returm
10 the past, let's remernber that the good old days
ware sometimeas the not-so-good old days

Forafree copy of Aecycling. Do It Today
For Tomomow,” write Amoco Chemical Recyciing
NG, 200 East Randoiph Dmve. Chicago, I 80607

Recycling. Do it Today For Tomorrow.

g

Amoco Chemical

C TG Asvwoco Cherrec sl ooy
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(accinating nspects of the Maya area: its authen-
ticity. The isolation of the region has more or less
preserved the zome's mystenies and unspoued
hedauties. A< in much of Latin America, 1t 1= st

thié tourist's duty and pleasure to discover the

attractinns, The cableway pictured on page 4.2
better suits [isneyland than Palengue
SAUL BITRAN

Pittsbhurel. Penmayvivania

ke article continues o setfes of ex --|_-'|n'-|:|f'|'-
ortiz on Mesoamerican
NGRAPHIC. However, on

page 451 two views of a pyramid at Tikal an

well-diwuimented

archacology 1n the

1
e e
Vg
ny

wrongly identified a5 the Temple of the Giand

Taguar, or Tempie 1. You actually show Tempile

[T on the west side of the Great Plaza. It stands

only 125 fect high and 15 a squat vi rejion of Tem-

ple I, which rises to 145 fect. Your plotures were

pnrobably taken from the doorway of Temple T
Warter H. Massion

(e lghomia Cily, Ubslafioma

Correct. Foran overtiew of Tikal see NATIONAL

LrEOs EAFH I Decembery 1975, DRSEy F¥¥-4

he feature on the Mava was superb. But while it
vividly outlined the relimous ngotry of the Span
ards. it muted the murderous religious practices
of the anclent Mava. Do scholars tenct 1o be less
idemental of the religious practices of thetr pre
ferred subjects than those of their own culturer
[ an vou suggest 4 recent pubiication that exam:
ines the ancient Mava religion
RAY POINDEXTEHR

SHUMmReY, Wilshingion

Scholars try o analvse cultyral dato withow
buassing sudpment, and owr avticle did descrrbe
Waya proclices. Recentworks covering the Maya
relrgron include The Ancient Maya by Morley,
Brainerd, & Sharer (1953) and The Blood of

e S Iy
e Sehele padg Afvller{ 19846 )

Y OUF COVETIEE NAS OPCNcd aAn enlre newW Wi | o
xcitemen! for one whose cultur |l ideas have
come almost entirely from Europe. Thank vou
Wilbwr and Kenneth Garrett, for a supero plece
of work. T shall continue to read more aboul the
Mava heritage
HeNrIETTA . McBEE

' i [l §
Center Sandusch. Neto Hambshm

We enjoved the Mava wildlife photo section, but
as acorn woodpecker biolopists we must take

1ssue with your description of StoTage rees as
‘insect traps baited with fermenting acorns.’
Alps, vou have fallen victim to the infnmouas

rv.” First proposed 1n 1866, 11 was
discretlited in 1895 but haunts us to this day
\corn woodpeckers eat ncorns, not grubs. In fact
most #rubis burrow out soon after the acorn 15

tored. Lhe point of individual storase Doles 15

National Geographic, February 1940



ALL OVER EUROPE.
THERE'S SOMETHING SPECIAL IN THE AIR.

e golden palaces of France. The hidden castles of Germany:. The ancient towers ol
Lireat Britain. Furope is a truly magical place. And this vear, American Aidines can taka
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w allow the acorns to dry without fermenting At Tramal (pages 446-7), dafter climbing the visi
In addition to its storapge habits, the acorn  Wle pyramid and touring the church, Chris led us
woodpecker has a highly unusual social system acrass the plaza at extreme left into a debns-filled
Tt Hves in what amounts to & commune; males purtvard behind a litthe hotel, There amid dis
share access to breeding females, who lay egesin carded codn cans he pointed out what isleft of the
s communal nest. | lIl."-||| ing delav ||"-.;-|_'r-,|_| [l mse of the third [1% ramid, believed to be that ol
:evieeral vears and help at the group nest the 8,000 flints. Trees grow out of 11, and the
PRILIF HDODGE hotel proprietor seemed amused that we found so
MARK STANBACK much of interest in his backyard
Hastings Nobwml Hixtory EMILIE E. MULHOLLAND
Reservalion Clakivi, New feriey

Carmed Valley, Californan

A wonderful October issue, and what & great [_H!'.IHI'I
map! I wish we'd had it on our tnp to Mava Iand \z [ tried to imagine the immensity of the task ol
witha group led by Mavanist Christopher Jones.  restoring the Hieroglyphic Stairway of Copdn

Ask the perso

- o

Amernica loves Dodge Caravan. Like no othe *(et the kds to school, our two pius INres more
miinivan on the mad® Tost ask Leshie Nye ot West rom down the street. With vollevhall afterwans
Bloomficld, Michigan about her 89 Si Not to mention groceries. Pick up a load of furmi
m vour tvoical 90% mother o right. Full tre down in Ohie. And my husband's carting an

“Sure
tme iob. Full tme mom, And a Camavan in the = hibit to Wisconsin
by, Too hitte “Then skitne in Colorado ot Chnstmas. With o

.'_-.:_'-I. :|.I.I"|:“|' |||_:|.




recalled ""IJF.E-‘-”-H'IT". [ 983 article on * Indonesia are soft-hodied coelenterates and have no SpINEs.
Rescues Ancient Borohudur, © which referred to | would rpuess he meant to say sea urchin
a 1975 TBM system developed to help inthe resto STEPHEN WALKER
ration process: Would such a system be applica- Tulsa 7 oo
hle to the Copdan Mosaic Project? Tlsa, OHelahomd
Manco Poro HErsANDEZ O v
L fester, Georpia e did

George Stuart veplies, “Probably not. Fivsi the The razor-sharp edges of the “eccentric flints"
plvples must be decipheved by epigraphists, An 00 pages 452-3 are clearly serrations as on maod-
urknotin mumber of stomes gre missing, amd €O cullery blades. The alternation of two to
FRAIRY YE Eraaed .".,'_|I ord readohility !I]TI':"E gmall sermations with one or Twio |1‘|_]'ﬂ|fr_

cleepir ones resembles in form and function the
In his fascinating article George Stuart writesof a eeth on a rrosscut saw. The blades alss are

shingray and sea anemone spines. Sea anemones  tance. The Mava blade cutter has made use of the

rache of items including bloodlettineg lancets of ‘ventilated, " reducing weight and wind resis-

ho drives one,

1990 Gerand Caravan SE. Or ask J. D Power & Acsociotey, they pavs
': ArE VAR “'.'r -'"-.'.'In"' CUEITHRLEF EaN T o -'-|"I'I|.'.':!. gl Gl h -1-"T:-'r.'| o8l AR En
Ch aak wour dealen hecawse he can give vou 51,032 worth of aptions on g

Coravan LE at o extra tost! Prein ImIpreLsive. e

e e——

=
il

& T g

s e
i P e l.|;.-. Y -

R
st S W
!
II -r'_l' -r-
L% £
1 £ F

B

Caravan lgaded full of lupgage, gear and presenis Lyvndsay over who sits in the wayhack!
bor the whole Garmiby, Zmpped up Vail Pass at 65 miles “Un top of thes, I'm an attomey and [Mve got a
per hour without a prohlam at all, by the way g caseload And 1 need our Caravan for that, too

“Dom’t worry about tomight. We'll dnve. We've “You know | ust can't imaging not
ALk the room, Pick vou LTV AL SEVED ||_;.'..r:!: 1 Caravan” Neither can we L ashe a
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Ask one of the 3 million Americans
who've survived cancer, if the money
spent on research is worth 1it.

We are winning.

Please support the
AMERICAN CANCER SOCIETY "

Thez space contributed as a pubiic sarvica.

blade's ventilation to provide additional cutting
edges on the inner shaft and barbs, suggesting a
maost, terrifving aspect of the Mava blade—the
cut and then the kill. 1 suggest the sophistication
of these blades evideénces an “arms race” in
Mayva stoneworking technology, rather than an
art dedicated to mere emblematic authority.
Witriam T. LivinGsToxN [
New York, New York

Photagraphy at 150

As a photographic historian, 1 was extremely
impressed with the in-depth resgarch and clarity
expressed by FErla Zwingle in “Seizing the
Light." Her work presents a historical vet philo-
sophical perspective to the first 50 vears of photo-
rraphic art, Although photographic technology
has advanced tremendously, the beauty, sim-
plicity, and artistic creativity of the eariy masters
remain unsurpassed,

C. E. LINDGREN

Courtland, Mississippi
1 did not think “Stone Wall" was atfributed to
A, 1. Russell ipages 542-3), Other sources credit
Mathew Brady. Should T conclude that many
photographs credited to Brady were actually
taken by Russéll or by Alexander Gardner,
another emplovee?

EpwARD NEMETH

Lincoln, Nebraska

Ves, Brady was credited with most photographs
taken by his gespciates, o common fractice then
This photograph, taken by @ camera the size that
Ruxsell often used, came originally frem an
album of Gen. Herman Haoupt thot Russell, his
staff photographer, assembled.

Horse Ferry

We still have a man-powered ferry inthe U. 5. It
crosses the Rio Grande, 15 miles west of McAl-
len, Texas, at Los Ebanos. This three-car ferry s
pulled by six men and is operated by Mexico,
LowELL FISHER
Tvov, Ohip

The ilustration of the boat propelled by oxen in
Roman times may not be so far from the truth
as it seems (page 549). James Thomas Flexner
writes in Steamboais Come True; 1t is said that
the legions of Claudius Caudex were taken to Sic-
ily in boats propelled by paddle wheels driven
by oxen.”

JoHN A. FERRY

Rockland, Maine
Letters should be addressed to Members Forum,
National C(eographic Maogazine, Box 7443,
Washington, D, C, 20013, and should imciude
sender's address and telephone number. Not all
fetters can be used. Those that ave will often be
edited and excerpled.

National Creographie, February 1990



The Panda: most lovable of the endangered species. . .
a Bradford Exchange recommendation

Order Form for “The Panda”
Lhe Bradtord F'-.L'."".ﬂ,r.;_,__;e .

Une of the world's most beautiful and unigue crea-
tures. . .now portrayed as few peaple will ever see
it. "The Panda,” a historic first issue sponsored by
the Wildlife Society,

The result oF naturalist artist Will Nelson's extraor-
dinary journey to the giant panda preserve in Szech-
wan, China, “The Panda” collector’s plate is crafted
in full color on W. 5. George fine china. And like
exceptional first issues that now command
hundreds of dollars on the plate market, “The
Panda” appears to have what it takes to go up in
value once the edition closes

Mot all plates go up in value; some go down, But
the edition of “The Panda” is strictly limited toa max
imum of 150 firing days, and demand is expected
lo be strong. So if you wish to obtain this plate at
thie S27 N issue price, piease act soon. To order your
plate —fully backed by our one-year money-back
guarantee — send no money now, simply complete
and mail the coupon at right

¥ 9 BELF P ITT

Irading Floor Plisasa swsipienld by 2008 !
Y345 Milwaukee Avenue

Chicapo, 11 60648

Please enter my order for “The Panda” | under-
stand | nered send no money oow. [ will be billed
32700, plus 53,19 postage and handling, when
my plate is shipped. (Limit: one plate per
customer. )
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Mono Lake to Geet
Some Water Back

= i
Ve 1941 Los Anpeles has been
obidning about 15 percent ol fs
.'h
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thut feed Califormin’s Mono  Lakse
Now the aty has been 0id
URITTE S0 sl water

Thi |lake—just enst of Yosomiie
Matiomnl Park mportant habntatl
[or mrillons of migratory birds anda th
bititie sheimp on which thew Feed. Since
the diveraon began, Th of the
lake has dropped more than 40 feet
creating land bridges thal mak Iitels
mestiog sites vul
|'|I'I.'I':..'L!|'lr'!'. 11 ] “.'!.!"!:ll the covple (Mea-
nomal Groomarses, Cctober- 1981
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o s 1ol diveraon
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rse B0 i1 GECepla hle level. Medirmwivile
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rralbion dollars tor heldp |
for new Swiller sOuroes
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1y ped environmentalisis qugs! AEIFE
o wavs o preserve the lnke
We're laying the groundwork for
solvime the problem. ™ said Martha D
Mono Lake Comimirf s
envirormental group. Bul city officials
contend thiat the funds will pa
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v iy
the costs of nlternate wator
most likely purchased from
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TOYOTA COROLLA

trouble-free new car in its segment#®
When it comes to taking care of those
who depend on us, we all want nothing but

the best. And that’s probably why so many
people buy Toyota Corollas.
Because Corollas have the reliability
and dependability young families need. And
the comfort and style they want. Combine
that with the performance and economy of
Corolla’s 16-valve engine and its no wonder
that Corolla owners are finding they love
what Toyota does for them. And for those
who depend on them.

“Toyota, I love what you do for me”

4

-
Call 1-800-CO-TOUYOTA for move information and the location of your nearest dealer, Get More From Life. . Risck *Bhasend on ik emcosimered |m
the first 9 duys of cvnenhip—1 T Power and Associates 1999 Mow Car Instinl Quality Survey= by ‘Rowora fior
the Corolla LE with 3-specd mamunl trymsmission (38 oy caty /33 mpyg highway). © ¥ Tonuta Mt Sales, LS AL fnc
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TAKE YOUR FRIENDS TO NEW HEIGHTS
WITH NATIONAL GEOGRAPHIC!

Share all the thnrlls and adventures of NaTioNAL GEOGRAPHIC
with your friends 11_'-.' |'-_’_J'1.'f|:'|-,'-_', |';1'ﬁ' I'r'|r-l:|1.|‘:+_=-1'-_i|'11']}.-_i in the Socety —
gifts of wonder that last all year. To order memberships {oor
family and friends, just mail your check with this form (or a

JUST 2l

lor 12 months
heginning Junuary 7950

copy of it) today!

NWational Geographic Society

Washington, D.C. 20036 1I1.5. A

| Send & 12-month gift membership and magazine subscription to
the person named below. Gift dues sre enclosed

I'd like to join the National Geographic Society. My dues are
eniclosed
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Take a walk on NordicTrack and discover
why it’s 8 ways better than a treadmill.
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Lookin’ good. Keep it
down by keeping it off.

Often the best way 1o keep that blood pressure down is by keeping that
weight off. And you're doing it. Congratulations. Bet vou feel wonderful.
After all, you're in control and the exsy part is taking vour pills and
cutting down on sak.

50 ke 3 bow, you shoold feel great You sure ook great.

Treat Your
HIGH BLOOD PRESSURE
Treat yoursell right.

The Mathonal High Biood Prezsura Education Program; The Matioasl
Heart, Lisng, and Blnod metiuie; Nethoaal tasiftules of Maalth: Public
Healih Service: US Depariment of Basith snd Human Sarvices

n
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he New England Collectors Society's
First Limited Edition Disney Charac-
ter Crystal Snow Globe with Mickey
Mouse is simply irresistible! A marvelous, en-
chanting art object from a bygone era. A thought-
ful gift An authentic heidoom to save and
{reasure.

Mickey is hand-painted in rich colors and au-
thentic detail. Endlessly showered by a shimmer-
ing snowfall of twinkling stars! And the perfect
globe is pure crystal. Just dazzling!

Hardwood base and serially numbered Certifi-
cate of Registration included free. Don't miss our
exclusive First Edition, the first issue in a col-
lection subscribers will be offered later under
no obligation. Your satisfaction is guaranteed.
Order now!

B New Erguand (o iectors Soheiry U O SINENOR 2
Rivd & Hermw Subermenshe makamy of | me produces s {5l
, —

g Just $19.50! —oca ol
I%“‘“""

NE
The New England Collectors Society
Presents [ts

First Limited Edition

I%NEFJ

Character
Crystal Snow Globe

Edition Limit: 9500 Collections

Saars for & Star! Oscar winning Mickey
in his famous role as the Sorcerer’s Apprentice
a darziing star-filled gtobe of genuine crystal

regted by

Reed & Barton Siheremiths

Delightful, hand-painted ceramic
figurine. Completely authentic. Full
color!

Genuine crystal globe. Hardwood base
included. Serally numbered Certificate
of Registration.
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Whats The Skinn
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1t} .I
"l
|| -|-
CF CALCRIES AND CRAVINGS WODERATIGN [N 5.! THINGS
I i

x SEINNY BEEF SALAD
Ly STl SRR i jrih

e FEIERES hE R | L

TR o g EE Nl g
il Yy i

/

Beef Q -

I = I!.;u"-':' ..-:- -;| ! |:- .":'-I.r‘;: I"I _' P Ii‘-lll-___..l-l '1-1[ HIH H.I m {E LI.H:H!}F*.\ -_'.l.:lr:-. . -r..: fird | Ilp:l. r,-;!.l.'. i I:I:E{r.-:..r-.l:l-l

i




IT ONLY LOOKS
LIKE A FAMILY GAR
WHEN THERE S
A FAMILY IN IL.

The problem with most cars that seat six is, they look like cars that seat siX. Not Mercury
Sable. Its shape makes promises. And its fuel-injected V-6 and four-wheel independent
suspension are designed to keep them. Sable. Sure, it loves a crowd. It just loves a driver even
more. For more information, visit your Lincoln-Mercury dealer or call 1-800-446-8888.
LENCOL M-MERCLURY DIVESION ..'q:-:. "t Bl Ul - 000 Nar v CAN 10 ey
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SAVE

TLIE Y AN

The wind can be a
miosl destructive
force., When il
blows unchecked, it
sirips away Lhe
precious lopsatl we
wll depend on to
survive, Cne only
hes Lo remember the Duost Bowl days to
know what can happen.

Wi can slow the wind and save our lant
when we plant Conservation Irees. When
plunted in shelterbelts, Conservation
lrees con keep soil where it belongs,
increasing crop vields and saving energs.

Saving the soil concerns us all, whether we
live in the country, or in [Owns oF ciligs.

Conservation Trees work on the Farm and
in the city. The shade they provide cools
our homes, helping reduce high air
conditioning bills. And when winter
winds blow, trees shelter us, reducing our
heating hills by as much as 0¥,

Find out how Conservalion Trees can
help vou. For your free brochure, wrile:
Conservation Trees,

The Nutinmal Arbor Day Foundation,
(M) Arbor Avenue, Nebraska City,

M GRELID,

AST MONTH when we ran & storv on the Exxen
Valder ail spill, Alaska’s tourism industry
hiraced for another damaging information

spill. Masses of worldwide publicity after the spill
last spring had caused Alaska tourist reservations
for 1989 to tumble.

Thousands of Alaskans whe depend on tourism
were going to be hurt, and the natural reaction for
many was to lash out at the press. None of the
tour-operator complaints to the Alaska Tounsm
Marketing Council blamed a basie problem —an
appalling international geographic ignorance

Despite Germany’s high ranking in our Galiup
Poll on geagraphic literacy, within a few weeks of
the spill tour agencies there reported cancellations
of 50 percent of their Alaska bookings and had no
new requests for trips. A group handling Japu-
nese tourists reported 1,300 cancellations; with a
revenue loss of four million dollars,

Alaska has twice the land area of East and
West Germany and Japan put together, and more
miles of coastlipe than our other 49 states com-
bined. Relativelv little was alfected. Yet even
1. S pitizens who should have known better also
panicked. One caller canceling a trip asked how
far the oil had gone up Mount McKinley, Another
wanted to know how badly hit was Farbanks—
300 miles inland. A fishing resort in southeastern
Alaskin, 700 miles from the spill, reporis losing
two hundred expected bookings. That's like can-
celing a vacation to Yellowstone National Park
because of the San Francizsco earthgquake.

(yovernor Steve Cowper had a letter from a
lady in Georgia who canceled a long-awaited first
trip to Alaska because she couldn't bear to have
her lifelong view of a beautiful place destroyed

An advertising campaign largely funded by a
four-million-doilar grant from Exxon reversed
the losses, Except for Prince William Sound,
Alaska enjoved a record tourist season.

Potential visitors this summer need not worry
As had as the spill was, the damage has been less
than manyv predicted, and natural healing has
been faster than expected. Like a lady who has
been jilted, Alaska is as beautiful as ever but a lot
wiser, and more than ever determined to protect
one of ber greatest assets— her natural besuty
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WILDLIFE AS CANON SEES IT

Chimpanzee
Crnauns: Fon
Species: frogiodyies
Adult stee; Heughy

R
JU-Mhem

At seedghits 30-50k0g

Habiini: [ropacn fovests
and woodlands ol
ejuatarial Adrica

Surviving numb-er;

Esttmated a1 155,000

235 Q000 I the wild

Photograptsed by

(eza [elami

In the wild animal kingdom, it 15 the chimpanzee that can reachly
evoke our emotions. Through decades of study, we have learned
much about chimpanzees' social behavior, intelligence, and even
their sensitivity. Only 50 years ago, there were several milhon chimps
in Africa. Today, as few as 150,000 remain in scattered populations,
mainlv a result of habitat loss. To save endangered species, it is
essential to protect their habitats and understand the wvital role of
each species within the earth's
ecosystems. Photography, both as
4 scientific rezearch tool and as &

means of communication, can help

promote a4 greater awareness and
understanding of the clumpanzee EOS 1

and our entire wildlife hertage. The Miw Clasic

Canon




“B“f1945 AMERICAS
FORESTS WILL BE HISTORY

]ll 1920, authoittjes I stedicted thar we'd run out of forest land 1in

L0 VEATS [1Illr ll-hl.l-'. i |I.I".L Bl II'|'.

1Y million acree ol lush torest land in

the LLS and more trees than we had 70 vears 0

T hanks, n part, to priviats landowners and America's forest
products compantes, who plant over GO00L000 trees a dav, reseed
entire forests; and use other torest manacement technigues to pro
mote natural reerowth.

We re determined to i'-:.'!'Ll' L W ith the growing demand lor
wood and paper |'.r':'LE|.|I ts. And to make sure our lorests will con-
tinue to ke histon

I learn more about the future of America’s foreses, write:
American Forest Council, 1250 Connecticul erinte, IN W, Washi I ton

DC 200%. Orcall ) AMERICAN FGREST CGU?}_JC[L

1-S00-648-6699,  MANACING THE FUTURE (OF AMERICAS Fi

ST



‘[his isone way to get the

B

hisis theway toget itwith the

Crystal Kev Owner Care Program
A better warr han Jaguar, Porsche,

[Tanty than Jaguar,
Acura—even Kolls and Mercedes!?

Introducing the new Chrysler Imperial. There



s No Luxury Without Engineering, s @



On Assignment

W AUTHORITY On seaflood
mapping. manne geologist
H. Gary GUrENE hiclped
design the Monteresy Bay
mmEp tor this isspe. | hen he con
timued b consult with oo =<taf
even alter the Cetober 17 Lomu
|l

cin -.'..I--.E'I'.".'.'.:-.L' lefr his wr-
roundings in shambles

AL his hiomig in the Santa Cruz
MMountmns, three miles from the
epcenier of the 7.1 Richter-scale
jjuake, he telt "ax tf o plane had
it the house.” Thoogh they were
wildly tesed. Ciary and his wife
escaped mjury. At his office in
Mioss Landine Marine Laborato
ries (below ), n 40-footlone
crack m the floor exposed the
urtideriy Ing Deadi; the entire
bullding most be demaolished. Yel
netweon rebutlding his house and
ASsessny earthquake damage as a
Branciforie fire department vol -

umieer, Drary mansped 1o locaie

WOTRInE pchones and staved in

i [)
VLILIEET WTEIN Al%,

| AN

N THE BROKEX HEART Of Soviet in the nrea. Then debate nbout
| Central Asia, GEOGRAPHN Ine catastrophe intensired among
Assistan! Editor WiILLiasm S Soviel foumalists and envirom
Eros| nt lefti and mentahisis. After months of nepo
Petroit Free Press .:1h"1' grapher fintion the GEoarRAPHIT Wiis

Davio Tuorxcey Jook out on the granted necess last September. In

.'|I||I||

desicenied remains of the Aral
wea, With them on his abandonedd
toat 5 Dzhetpiba Thragmmos
o of thousands of Saviet hisher-
men thrown out of work after thie
once bountiful lnke began to
shrink. Thoueh one of the centu-
Ty s worst environmenthl disas-
ters, the cnsis had beet ket
under wraps by authorties who
permitted virtually no journalists

hie spirit of grasaosr the Soviels
ilsoy shmired thewr satellite imaees
| pages B6-T)

For Bill the subject firs o
growing mierest n large-scalg
envirormrmental calamities, such is
the destruchon of Braal's rwn
[orest | December [Y8R) and the
Afnca’s Sahel
[ A ugus |87, pust o fow of s

i articles for the miginne

GeseTtiinIcation ol




Discovery of hollow tree yields
few cluesto age ol e]ves, but
rich insights into cookie making
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Elves believe thal a
cookie s muddle should

|J|* I e r{'u r |'|-'-||J its
-“.|=.-L|]|::-' h'.:n.'tlhn.'r Eu..'}'»

has heen dithicult & i

pennt. “!|l|':|'-. lI:'|.|| '|||
1J.I-|.-|:-'.'-|'r'|. o |[1| i |'u-|||-+ el

YT resTrs old
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elves vanished when ellulogists |:-'||'|:|.:-_i. SI1E Mazi Middles®” hrime with rich, creams le.,:u
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I i 1 i
|'--_'tlL-r understand « | s = = o P r-.-5.-|-1-.-.-|! |'u. waves of sabistachon

- . A tree i hlled with elves A coolie is
- blled with hudigo, A stomach s Blled with
; A - cooltie. Such iz the

and their wave Congide
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Magic Middles®
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Just az they rush to
bl thesr tree with the |||h|u—1r:, of cookie baking.
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