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Alaska’s Big Spill—
Can the Wilderness Heal? -

When the supertanker bxxon Valdes ran agrownd [ast Marnch 24,
pewing 11 million gallons of crude oil intoe Prince William Sound,
s feared that the pristing waters would reves |I.".'l|'-"L'.' By
Hodgson assesses the worst tanker spill in L. story and a six

manth, billion-dollar cleanup effort. Photograp 'l'f- by Natalie Fobes.

New Evidence Places Peary at the Pole

Froeniry vears after fobert 1. Peary reported he iad reached the

worth Pole, his claim was stol drsputed. Jo settle the Controvars)
thie ovareomdl Cré :'u'.'*-'ll-: Soviety commuissioned the Navigotion

Foundation to make @ comprehensive study of the expedition’s docu

L] L i e B L - L I-II -.- [ - r - I. - L B =l |
METLS |'I'|"'|.l'.|.!-|..'l"|.- and i vigalion fecnnigues. Doundonon prest
demnt Rear Adm. Thomaoas D). Davies presents compelling evidence

E N o b 1 "l - . i 1 |
that Peary did, in fact, reach the Pole

Atlantic and Arctic Ocean Floors
The first of a new map series portrays mn vivid three-dimensional

oTIE Bk . 1 1 TRy viilswilaper - - ¥ i = g 7 -
pairtiings the [atest fnowledee from decodes of seafloor exploration

The Kremhin and Its ]n.w-mm

[on Thompson and photographer Cary Wolinsky win entry to once
closed corridors, tracing the history of the i.l'-.'l'."l" tt from a 12th-
certtury fort to polatial center of Sovier government and ceremorny
With a photogruphic portfolio (pages 82-92) --_r the dazziing art and
trappings of tsarist Russia housed in the Kremlin

Nest Gatherers of Tiger Cave

In dark coves of Thatlond, generations of men hawve rished their [ives
to pbtain a prized -.-:-'1.1r.'1u-..'-':_'. —edible bird s nests; essential ingredi
erit of a traditional Chinese soup. Eric Valli and Digane Sunmmomers

i ||||I'| l!'i"n"|"|| 'i'II_ rII||I in Hhe i PP TIONES ;":il'.'-ll.'!

Dance of the Electronic Bee
Recently developed, a tiny robot honeybee programmed Oy computer
communicates to [iving bees information about distant sources of
nectar. The mechanical marvel can even deliver a sample of sugar

wrter to prove ifs point. Photographs and text by Mark W Moffet

LCiovER: Rescte efforts proved futile for a pigeon guillemol, one of perfap
100,000 seahirds Eilled by the oil snill thot fouled Alaska's shores and
LTITErE |II..I|I i 'll'“: -III- Ilr'l.l:;i-'l.ll- III'-I -I.'ll.lilllll.' lr:-lllll.'|
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Alaska’s Big Spill

WildernessHeal? &=

By BRYAN HODGSON

AL ONAL SEFIAFHI. ZENIDH WERITE]

Photographs by NATALIE FOBES
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It had always been inviolate, an archipalago ol eagies and whalas

Bul last March 24, 11 million gallons of oil assadtted Prince William Sound
when the Exxon Valdez struck a reel. Three weeks later the lide washes
ail from one fouled isiand among scores (following pages), Cleaning

a beach, Alaskan Sonya Knight weeps at the wildiife loss. “Cry for one

animal,” a co-worker advised, "but work to save the rest” (left)
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taining the vista of the Chugach Mountains, the Exxon Valdez lies glop Bligh

Real hwo days alter the grounding., Forly-two million gallons of remaining ol

that would have vastly multiclied the disaster if the Valder had sunk were pumped
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into smaller vessals. Southxound from the trans-Alaska pipaling terminal
at Valdez, tha ship met disasier after 28 miles, outside normal shipping lanes

with the captain absant from the bndge.




line from being beneficial to being harmful. In
effect, we created a second ol spill," Twas told
by Dr. Jacqueline Michel, a science adviser
to the National Oceanic and Atmospheric
Administration (NOAA). "Our tests showed
large.scale mortality in beach organisms after
some of the hot-water washes. Also, becauseof
the Aushing away of oil-coated sediments, we
found up to ten times more hydrocarbons in
the intertidal and subtidal rones than we did
just after the initiad spill.”

Dr. Michel has researched the effects of oll
spitls for the National Science Foundation and
NOAA since 1974, participating in studies of
the Amoco Cadiz disaster, which dumped 68
million gallons of oil on the coast of France in
1978, Within three vears scientists found that
mosl of the major impacts had disappeared.

“The story is much the same in all crude-oil
spills;™ she told me. “On exposed rocky
beaches with much wave action, little ot 15 left
after a year. On quieter beaches the ol persists
from two to three vears and is frequently
mixed with sand and buried. Salt marshes suf-
fer the most damage, and efforts to clean them
are too destructive to do any good. In general,
fish and bird populations tend to be replaced.
The possible long-term effect on the tidal and
intertidal ecosystems will take years to learn,”

Such research was widely published before
the Exxon Valdez ran aground in the first min-
utes of Good Friday, March 24, 1989. Coast
Guard Vice Adm. Clyde Robbins, sppointed
to coordinate the responses of a welter of state,
federn], and industry agencies, wishes the
research hid been more widely read.

“Ir was almost as though this spill was the
first one we've ever had,” he told me. *From
the start we tried Lo establish committees to get
organization into the activities. But people on
the committees had never dealt wath oil before.
All they saw was oil, and they wanted it
GONE! Evervone had a veto vote. And any-
one who said ‘'mavbe we should waitl to see
what nature does' was angrily questioned.”

S 1 TRIED to learn more about the long-
term consequences of the spill, 1
found that many scientists were not
permitted to discuss their findings.

By congressional decree federal and
state agencies are authorized to make a dam-
age assessment that will result in a financal
claim against the spiller sufficient to cover
costs of complete restoration.

'|'1

A vile amarphous blob, the olf inundated
some shores vel left othars untouched dus

1o vagaras of wind and current, As i broke up
and drifted to the Alaska Peninsula, the spill
hit four national wildlite refuges, Chugach Na-
lonal Forest, and thres national park arsas,

Nattonal Geographic, Jonuary 1990
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inciuding Katmai Naticnal Park and Presarve.

More than 1,200 miles of shergdine wera olled

(key). Had the splll occurred on the eastem

seaboard, it would have stretched from Cape

Cod to North Carolina’s Outer Banks (right).
The U. 5. Coast Guard tracked the ol aeni- = -

ally with lechnology such as side-looking

airbomne radar (SLAR), which detects oil-

smpothed waters amid nommal wave pattems.

Alaska's Big Spill
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Ashore, it was war

Engines roar through & Prince
wWilllam Sound cove as an
amphibious squad attempts 1o
clean an oil-blackenead island.
Thair tactics look sophisticated
but basicaly constitute an
old-fashioned frontal assault
Seawalar pumped through a
periorataed hose (1) an high
ground creates a continuous
wash 1o carry ol broken up balow
o the water, Like hand wand

wielders (2), techniclans in &
hydraulic lift (:3), often employed
o reach cliffs, use high-pressure
hoses with 140°F water heated
on barges o blast oil from

rocks —a practice that aiso killed
shoreline orgamsms. Other work-
ars use cold water to flush ol (4)
toward vessaels called skimmers
(5] Tor eventual recycling, Oily
waste from cleaning the mess
Bshore was incinerated or sent 10

toxic-waste dumps. Comtainment
pooms with foam flotation employ
a flexible skirt below the water

10 keep oll from escaping. Such

afforts may have removed
cnly 20 parcant of tha oil
ooating all shorelines,
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each one. You can't mistake it if anything
is there.”

Reassuring as they were, the test results
weren't enough for some natives.

*“On Kodiak they thought organoleplic test-
ing sounded too primitive. They had heard so
many reports of oiled fish that they demanded
highly specialized laboratory tests," | was told
by Ann Hayward Walker, a NOAA scientific
support coordinator, who had just returned
from a three-week survey of native villages
from Prince William Sound to Kodink.

HESE TESTS quickly became a high

priority for Usha Veranasi, director

of NOAA's Environmental Conser-

vation Division in Sealtle. " We have

taken halibut and salmon {rom native
villages in Prince William Sound, the Kenni
Peninsula, and Kodiak and tested them using
high-performance liquid chromatography as
well as gas chromatography/mass spectrome-
try, " she told me.

“Sa far we have found no hydrocarbons in
their Mesh, except for a few pink salmon from
Kodiak that contained some traces in the
parts-per-billion range. Fish are very efficiont
at converting hyvdrocarbons they ingest into
mietabolites and excreting them from the liver
to the gall bladder. Consequently we would
expect flesh contamination to be slight

“Shellfish are not efficient, and we have
found contaminated clams and mussels from
Windy Bay, Chenega, and Kodiak —sites that
were severely impacted by the spill.”

NOAA scientists have tested 900 halibut for
the Halibut Commission, finding no contami-
nation. To assist in damage assessment, the
NOAA reseurch ship Fairweather has sam-
pled hundreds of fish and shellish, and
spawning fish have been studied to detect any
reproductive dysfunction.

"We are studving a system that has never
been severely impaired by pollution, so if there
areany problems, they should be evident fairly
quickly,”™ Dir. Varanasi said. ¥ For the subsis-
tence people, we have put everything we have
behind the program. [ am delighted we can
dizcuss the results of our tests.”

More cautiously, Al Makl 5 willing to dis-
cuss his work as well. He 1s Exxon's science
atviser, with a 20-million-dollar budget to
study the spill through spring 1990,

“We've selected more than 300 people with
the best credentials in the country to do an

20}

wecurate, science-based assessment of the
spill, " Dr. Maki told me. *'We now have thou-
sands of water and sediment samples from
Prince William Sound through Kodink and the
Alaska Peninsula. Our data clearly show that
hyvdrocarbon concentrations in the water
remain at relatively low background levels—
levels in the low parts-per-billion range.

“To date we have zeen no substantive
effects on the extent of herring spawning.
We've sent divers down o take samples of
eggs from both exposed and unexposed areas,
and we've hatched the eges n the lab and rig-
orously tested the fish embrvos.

“We've also examined voung and juvenile
herring, which spend their first two months in
the intertidal and subtidal zones. Initial results
showed good survival, We've taken tissue
samples to test for hvdrocarbons, but we are
s{ill awaiting the results.

“As for pink salmon, this spring we were
concerned with the out-migrants that came
down the streams at the time of the spill. What
happened? We used wire cages called live cors
and placed salmon fry in them at both exposed
and unexposed sites. The data are convincing:
We monitored the samples for two weeks, and
there were no oil-related mortalities.

“Now we are measuring escupement—the
number of salmon that successfully returned
to their native streams to spawn. Here we
developed a new technigque using a video
camera mounted beneath a helicopter and a
computer-enhanced imnge that enabled us to
get an actual hard count of spawning fish, not
just an estimate. We have done this on more
than S0streame. And this year there was a very
large spaawning run.

“To follow the actual spawning, we placed
eggs in more than 200 sample containers and
buried them in the gravel beside the naturally
deposited eggs in both cil-affected and non-
affected zones. We will pull sample boxes
throughout this winter to see what effects
there may be.”

Or ME one of the most distressing
moments of the spill came when 1
heard orphaned newborn seal paps
utter their strangely human cries at o
rehahilitation center in Valdez. They
had been brought in from Herring Bay, on
Knight Island, one of the most heavily oiled
sections of the sound.

Although seals come under the junisdiction

National Geographic, January 1990
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Rtl-"rI3 good news may come fram an
gxpenmantal project caliad biorama

diation, designed to promate the growinh of
microomanisms naturally presert in the
gnvironment that break down oil. Techni
CTANs spray a niirogen-phosphorus ferti-
lzar mix on an ofl-laden shore of Grean
\sland in hopes of stimulating oll-eating
Bactera. On g nearby island a test grid
shows noticeable improvementin a
lreated araa :rI;EI'I| it '.1_1:"I: compared
with an untreated plot, al left and above.
By Septembear a stretch of Graen island
has recovarad aramalicaly |above;

The tachnique, long employad againsi
IO0WIC wasies, could doulble the spead of

naturat ol removal,
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Alaska’s Big Spll

of NOAA . they alzo becorme Lhe concern of the
vaska Department ol Fish and Game when

ey haul out™ to give birth or molt onshore
hat castz state '~i|-|-|_g..~ra Rathy Frost and
her hushand, Llovd Lowry, in the rale of fos
ter parents

“The seals are molting now, so they have
ehiny new coats, " Frost told me in September.
*They are haaling out to sun themselves, and
L hope the areas areclean enough so they can go
into winter with clean coats

“1t wall be at least three 1o six months beélore
we can tell what effects the onl hac e, We ' né
waiting in line lor lab tests. In October we'll
collect 2 few more animals for study and FTRTHE
10 have comparative tssue analvzes by then

“We never saw a lot of senl deaths that
could be attributed to oil. Some premature
pups were picked up, but they could have been
naitural nbortions. We found several newhorn
puns Lthat may never have tnken a breath. Thi
mothers had n lot of stress, both from the oil
and from human activity

“Inot many dead seals were found. The
number of carcasses wis fewer than 30, Seals

sink when they die, and that's why they are
farel Lo Hncl
“We're doing aderial survevs of 25 areas and

comparing the results with similar studies

done in August and September of 19584 and
1988, But there was an unexplained drop of 40
percent in the population between those vears,
=0 we will not get a pood comparison. Un Tugt-
dak Island, south of Kodink, for instance, the
popwlation dropped from 10,000 to 2,000, and
nobody knows why. Starvation might be ane
refason. Pollick s one of our largest fisheries
hereg — bul it isaldoa key preyspecies. We can't
maximize hsheries and marine mammals &

the siume tme.

ANIMIZING SAFETY al the expense
of fishing became o priority early
in the spill when state officials

announced a “r#eéro tolerance’

policy that prohibited fishing in
uny area where oil was reported. The policy,
designed to protect consumers-and to preserve
the untainted image of Alaska fish on world
markets, had some unintended result=

“1 hope the state realizres whaot zero toler-
d bv David Kennédy,
NOAA science coordimator. 1o addition to
Exxon oil, our laboratory has found that [ish-

eries were closed for bilee o1l, diesel onl, and

andce menns, 1 was o




Perils of petroleum

for wildlife

Aitiwough death came quickly for
many birds and animals, the
smantific ury s still oul on the
oil's long-term effects.

Sea ofters’ physiological sys:
lems wera raivaged, The anly
sag mammals inat :ack thick
biubtzer, many succumbed atter
thair dense fur became salu-
rated with oll and provided no
insulation. Others developed
respiratcary allmeants, possibly
because volatile elements of the

7

ol weakened membranegs
In their lungs. Some suf-
fered liver and kidney \
damage, prabably caused by
ingesting ol while claaning (hei
coals, Within the alfected area,
mare than a thousand otiers are
known dead, perhaps a third of
tha total kitled

aimitar maladies affiicted
commaon murres, aone of the
area’s mosl abundan! seabirds
Murres that had gathered on the
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waler in huge rafts prior to
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hyvdraulic flund. There'sa certain amount of ol
associated with any fshery, and this policy, if
enforced m the future, could continue to cause
rottine closures without any Exxon otl.™

oniak, along with the Kenal and
Alaska Peninsulas, recerved littie
attention i the early days of the
spill. This was true even though
broad patches of sheen—a coating
often only thousandths of an inch thick—
accompanied by evil-looking streamers of an
oll-water emulsion called mousse were drift-
ing down from Prince William Sound

But in early May a dramatic press confer-
ence by officinls of Katma National Park and
Preserve announced that 90 percent of Kat-
mai’'s 260-mile coastline had been devastated.

l'o check t
Natalie Fobes and | boarded a single-engine
Bell LongRanger helicopter for the 80-mile
trip from Kodiak. At Hallo Bay, on a broad
expanse of beach, we found Kodiak fishermen
Ed Stiles and Kelsey Crago, who had been
hired by Exxon to look for otl and dead birds

“We've picked up about 3,000 birds in the
last five davs,” said Crago. “Most of them
were murres, killed around the Barren [slands
northeast of here. They keep drifting in with
the tide. We're collecting the bodies o keep
the bears and eagles from ecating them, ™

The bay was smeared here and there with oil
and tar balls. A bear had left oily footprints on
driftwood logs. *This is the prettiest place in
the world —as long as vou don't look down,™
sald Stiles

Tust to the north, at Cape Chiniak, we found
a party aof 20 workers loading a small landing
craft with hundreds of blue plastic bags filled
with heavy ail. “1t's ironic, but we can earn
maore shoveling oil than we can fshing [or
cend,” said one of the workers, Pdau
*Tiny™ Smith of Albany, Uregon

Compared with the oll-drenched shorelines
of Prince William Sound, which had absorbed
about 90 percent of the spill, the damage here
seemed light to moderate. On Kodiak and Kat

wse early reports, photographer

Tahn

mai those detimitions are [ighting words
timaite
insult to a national park," Jay Wells of the
National Park Service told me. "It will be
vears before we know what damage has been
e populations and to
the shoreline ecosvstem itself.”

Mext day the oil-spill romor mill provided

“We consider this ailing to be an u

done to the héar and eag

FL‘II‘ g s=a ofter named Lazarus, thare
Was a resurrechon

He showed up as yel one more emer-
ganay around 11 p.m. an Apnl 14 at the
Valdez Sea Otter Rescue Center, one of
lour such facilities that cared for the crea-
turgs. [0 this makeshitt hospital sel up m-a
college dormitory, a steady stream of oftars
slathered in ol had been arriving for two
weaaks by helicopter, boat, or even in card-
board boxes dalivered by good samartans

It had been another long day; The statl
of two dozan was exhausted. Ken Hill,

g velerinanan from Lordova, 2xamines
tha latest victim (above), a male picked
up by a rescue vessal. Deliverad in a pat
carmer, he was barely moving.

His breéathing siops. S0 does his heart,
"He's had 11," Ken says.

Everyone hears thal, and no one accapls
it. An oxygen mask goes over the otters
muzzhe, An intravenous tubse goes into his
leg, Warm saline solulion is injected under
his skin, and he is lzid in 8 warm bath. Ken
holds his jaws opan with a bar (top nght) as
a syringe s connectad o a wbe that carrias
oth an energy boosler and an activated
agharcoal sfurry—to counteract the oil's
toxicity —into the animai’s stomadch.

When he was out of danger, “a cheer
weantup,” says Terre Wilkams, a physiolo-
gist working with Ken (middle right, at right)
guring a two-hour washing with liquid de-
lergent 1o clean the fur of the patlent, which
the stalt named Lazarus by appropnate
acclamation, A far morme laid back Lazams

Yalronol (reopraploe, Jonuary [0




[lef1) 15 ane af about 200 olters now

_ [ relurned 1o the sound and waters beyond
LAY some with radio transmittoers implanted

' - o signal meir locations

' * £ Tarme, based al the Unlversity of Califor

. nia, San Liego, reports that about half the

T r"i" |56 otters brought to the Valdaz center

iilr" weare saved, Cf -'"-: ptiers ahe lested, all the

LB 1: \  Survivors had oxic hygrocarbons in their

* A& Dbloodstream at a concentration of 200

i parts per milon or iowear, whia hose

inat cied showed hugher |levels



mi with mn unexpected Donus. Crders Came
from Washington Lo cispatch o Coast (i
and NOAA team, equipped with a sophist
Alecd mobile laboratory, o prove or cdisprove
Uarming reporis that large quantities of oil
vere heading for Chignik Bay and possibly
Umimnk Prss at the end of the Alaska Pemin
sitfa. With help from Lt Comdr, Ken Elmer
ommander of Coast Guard flight operations
it Kodiak, I flew on a C-130 Hercules 36
miles southwest Lo a gravel landing strip at
Sand Point, a hshing village in the Shumagin
[slands. From there & Coast Guard H-3 am-
phibious helicopter made the BO-mile linal leg
to Cold Bay, adegetivated strategic Alr Com

mund base that morethan lived up to its name

Wl followed wis a mascal two-day tour
ol remote isiands and coastod havs, of desertéo
eaches ptled high with logs splintered Oy
feracious storms. The peninsula s a beach
comber's paradlise of random wreckapge from
the vast ©acific, and a naturalist’s paracdise ns
well. Foxes and wary gray wolves observed
our passage, and we surprised dozens of hug
brown bears as they lumbered along wiell-
trodden shoreline “hear highwavs™  with
plump ¢ubsn low

But we found no oil until the second das
when the famnliar patcheés ol silvery sheen
appiared 10 the Shelikol Strait ps we returned

k.odiak

Ve are citlled o 25 ofl spills eni h vear,
[rom grounded vessels and fueling aceidents, ™

| was told later by Paul Gates, the U. &
Department of the Interior's regional environ
ment officer and a member of the interagency
remonal response team estabhlished by [ederal
law to respond to spills of oil and other hazard-
us materials, “Usually we take them in
stride, but on this one, emotions overw hielmed
vervihing almost fram the start. Now we've
issued instructions to first confirm oll sightings
b fiar reporting f hiisdn vndl renart to federal
glilictats, not 1o the press

By contrast, emotion seemerl eel ’.l:'.' ASET
at a five-dav hearing held in Anchorage in May
by the National Transportation Safety Board

g2na mammals also run atoul of the soell, with
uncartam consequances. A brown bear's
Qrimy le0s and Dack shiow the ol it encountered
alsgwheara on this beach in Katmal National Park
and Preserve, Bears, river otters, and foxes may

scavenge oll-coated seabirds
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(NTSH) to investigate the cauzes of the Exvon
Valdez accident,

According to witnesses the tanker’'s cap-
tain, Joseph Hazelwood, had boarded the ship
and retired to his cabin for some two hours
while a harbor pilot guided the ship in dark-
ness through Valder Narrows, Returning to
the bridge when the pilot was dropped off, he
ordered a course change to 180 degrees (o
avoid icebergs coming from the Columbia
Gilacier. He then switched the steering mecha-
nism to automatic pilot.

At about seven minutes to midnight Hazel-
wood went to his cabin, leaving Third Mate
Grregory Cousins angd seaman Robert Kagan
with instructions to steer back to the regular
traffic Inne when the <hip came ahreast of
Busby Island.

Instead, according to instrument records,
the giant tanker contmued 1n a strasght line for
11 minutes, veering only slightly to the right a
few seconds belore crashing onto Bligh Reef at
[our minutes past midnight,

On the witness stand Cousins testified that
he had switched off the autopilot when Hazel-
wood left the bridge. When the ship reached
Bushy Island, he ordered helmsman Kagan to
turn the ship ten degrees to the nght. When
radar showed the ship was not turming, he
called for 20 degrees right rudder. About two
minutes later, Cousins zaid, "1 loocked ad
vacdar, didn't like what 1 was seeing.” and
ordered hord right rudder. Thén he tele-
phoned Hazelwood and said, *Tthink we're in
sertous trouble.™ As be spoke, the ship ran
nground

Second Mate Llovd LeCain, the navigation
officer, who came to the bridge minutes after
the disaster, testified that the ship's steeting
gear appenred to be in order. When the ship
was on autopilot, he said, turning the wheel
would have no effect on the rudcder.

“The only people who know exactly what
happened on that bridge that night are the cap-
tain, third mate, and Mr, Kagan, and any-
thing else is irrelevant,” LeCain said.

Hazelwood, under criminal indictment, did
not attend the hearing, but his voice was heard
on official Coast Guard tape recordings made
on the night of the wreck.

At 27 minutes after midnight, he radiped:

“Yeah, . .. We've . , . it should be on your
radar there...we've fetched up hard
aground north of Goose Island off Bligh Reet.
And, uh, ... evidently . . . lesking some oil,
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and . . . we're gonna be here for a while, and
. - - W vouwant . . . 30 vou're notified."”

Chief Mate James Kunkel told of the drama
that followed. Bacing to the control room, he
saw that the ship was listing to starboard while
eight cargo tanks gushed oil at some 200,000
gillons a minute. He told Hazelwood that the
ship would capsize if it came off the reef.

"1 feared for my life . . . ,” Runkel said, “It
was the worst thing I'd ever been imvolved
in. . ..I wondered if we were going Lo see
the sunrise.”

Nevertheless, Flazelwood tried to {ree the
ship. Almost 45 minutes after the accdent, he
radioed o Valdez Coast Guard Comdr. Ste-
ven MeCall that he was having “a little prob-
lermn here with the third mate, but . . . we're
working our way off the reel. . . . The vessel
his been haoled, and. .. we're ascertaining
right now, we're trving just to get her off the
reef, and . . . we'll get back to you as spoon as
we can,

HEN | RETURNED Lo Valdez, 1
learned how close the Exxon Fal-
dez had come to inflicting an
unimaginably worse disaster by
spilling her entire  33-million-
gallon cargo into Prince William Sound.

“"1'd never seen that much hull damage —1
wias sort of awestruck, Une rock was broken
off eight feet inside the hull,” T was told by
Rick Wade, owner of RER Diving Services,
who was called by the Coast Guard to makean
emergency underwater survey of the ship at
daybreak on Good Friday

He showed me a videotape recording of the
gaping wounds plong some 600 feet of the hull,
attesting to the enormous inertial force with
which the 310,000-ton ship, laden with more
than 170,000 tons of oil and moving at 12
knots, disembowelled itself on a series of reef
pinnacles before finully grinding to & precari-
ous halt on a narrow ledge.

The video sound track captured the ago-
nized groaning and creaking of steel on stone,
like an errie voice of tragedy.

“The reef was being ground to gravel by the
hull while I was down there. It wasn'ta com-
fortable place to be. The ship could have come
off the rocks anytime, ™ Wade said,

John Tompkins, Exxon's salvage manager,
agreed: “We had an unstable veszel," he
told me. “Eight cargo tanks and three ballast
tanks were holed. She would have gone

National Geographic, January 1900
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down eventually if she had come off the rocks
that night. She still had more than 42 million
gallons aboard — B0 percent of her original
cargo—and we wanted very much to spill no
more. We had to find a way to take cargo off
and get ballast water in without moving the
ship. If we had done it wrong, she could have
slid off the shelf. When we got the 70-knot
winds, there was much anxiely and fear.”

HE FIRST to start emptying the tanker

were members of the 1.5 Coast

Guard Strike Force, an oil-spill

response organization based in Cali-

formia and Alabama, equipped with

pumps, booms, and oil-pickup gear desagned
to be nir-dropped at the scene of a spill,

“We flew in on Good Friday with five high-

volume pumps,” said Lt. Comdr. Gary Rei-

ter, commander of the Pacific Area Strike

Team, which is based near San Francisco.
“Un Saturday we were on the tanker trans-
ferring cargo.”

The team also brought along several oil-
skimming units, which include & 612-font
containment boom with skimmers and a salf-
powered floating pump unit designed to be
towed by so-called vessels of opportunity at
the spill site. In Prince William Sound the ap-
portunity fell to the Coast Guard cutter Sedge.

“1If we'd had one of these skimming units
operating in the first week, we could have col-
lected 600 gallons a minute for diys, becauss
the ptl was thin and easy to pump,” said the
Sedge's skipper, Lt Comdr, George A

Capacci. “'That's 16,000 harrels a day, theo-
retically — i we had had a barge to pump to. As
it was, [t took us more than two days to deploy
the boom, because we never had practiced it
Then the oil got so thick that we couldn’

. T e
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Breakdown of a spill

As soo0n as the oll gushed into
the cold water of Prince William
Sound, it began to changa,
attected by physical and chami-
Cal weatharing procaessas, 1he
initial phases shown above.
The spill spraads and starts
10 evaporale, O droplels dis-
parse into the water column,
a genanc iquid core sample.
snme of the gil's arcmatic
components dissolve, and the
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sHok grows mare Yiscous.

As waves stir and batter the
nydrocarbon bouillabaisse, it
forms a heavy water-imn-oll
emulsion, or mousss, almost
impossible for cleanup crews
to pump.

In silt-laden water, ol drog-
w15 can also join suspended
particulates by adsorption and
sink, "Drespite tears thal the
sound’s bottom would be paved

with oll, the particulate con-
ceniration was oo low, It gian't
happen,” says marneg clemist
Dr. Jamas R. Payne.

Weeks latar, at nght, bactaria
(red) attack tha surface of the
oll, and sun-stimulaled oxidation
gdissolves mora componants.
Evantually wind and waves
shear the mousse Into pan-
cakes, which in turn break Info
tar balls that may wash ashors.

Notronogd Geopraprhic, Jonuary 1990



pump it any more. S0 the total skim for Sedge
i seven davs was about 3,500 barrels”

=uch episonles were bvpical in the spill’s first
davs, NTaH investigators wanted to Know
whv the response team of the Alyveska Pipeline
Service Company required 12 hours to mobi-
ize and travel the 28-mmle distance to the
Exxom Viides, an apparent violation of the
five-hour response time specified th the ol sl
contingency plan

There was no violation; protested lLaw-
rence 1) Shier, Alveska's marine manager,
since the plan merely described “a setof condi
tions that cannot really be extrapoiated to o
real situation.” Ablveska was more specific in a
written statement subsequently debivered to
the bomrd: “Equipment which Alveska, with
the approval of the State of Alaskaand the fed-
eral povernment, haid assembled foruse in re-
sponse Lo o ‘most likely spill’ of 1000 e 2,000
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Alaska’s Big Spali

barrels was now being emploved to combat an
oi] smll approxtmately 175 times larger.”

ONFUSION WAS THE NORM in Valder in
the first devs. Decision making was
the province of committees tha
included representatives of elght state
and federal agencies. The strongest

voices belonged to members of the Cordova

Dhistrict Fishermen United (CDFT), who had

won injunctions agmnst construction of the

Alaskn pipeline. Their battle was lost in 1973

when Congress authormzed construction, but

Cordovans have had httle regard for the ol

industry since then—an attitude reinforced

by knowledge that today a large red salmon s

worth more than & barrel of oil

“The fishermen were the only oneés: who
knew the tides and currents. And we were the
only aones who had boats Lo do the work.™ |1

Tl
|



was tald by Jack Lamb, a CDFU officer. “1
told Exxon that the ofl posed a real threat to the
hatchery at Sawmill Bay, and that we wanted
to take all available booms and skimmers 1o
protect it. Exxon siid O K. That was t
time there was a large concentration of 2quip-
ment to save a specific place.”

Lamb later won applause at a congressional
ingquiry after he heard that Alyeska experts
had dismissed the possibility of a 200,000
barrel spill as something that might happen
once in 241 vears.

“There's a sayving only one in 100 Alaska
brown bears will bite,” he said. " Trouble 1s,
they don't come in numerical order.™

M: onily

HATEVER ALYVESEA &
was swallowed g almost im-

RUOLE, 11

the Exxon Shipping Company,
whose response team arrived in

Valdez within 24 hours of the accident
“We went all the way to the Black Sea of

FLEP HICHLES | H|GHT |

B:—:m:—:-ﬂh the mousse, diver Mark Dronne
(tacing page) avoids a mess in Montague
Stralt ten days alter the spill

Dl will not sink withowut added weight. By the
time the mousse reached Kalmai, some had
lurned 10 sticky muck that had acoumuiated
enough sediment and detritus to settle in the
shallows (above), “It ook hours 1o gat the stuff
off my diving suit,” says photographer Natalie
Fobas. Mixad with ing-gramed sedimeants, such
daposiis may parsist for years
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mediately by the activities of

Russia to get large booms—{rom Russia, from
Finlend, from Norway, [rom Denmark, from
France, from the United Kingdom
stages we were chartering U. 5. military air-
craft: we nieded C-1415 and C5-As to move
the heavy stuff,” Frank Iarossi, Exxon Ship-
ping president, told the NTSB panel. “The
one clear thing we were not able todo, and I'm
not sure there was a power on earth that could
doit, but that was recover the 258,000 barrels
that had already spilled. The only thing that
could have helped was dispersants.”

Just two weeks before the spill Alaska envi-
ronmental officials had preauthorized emer-
gency use of chemical dispersants, which act

In earhy

like a detergent to break up oil into tiny drop-
lets that mix with water, Final authorty rested

with Commander McCall, as federal on-scene
coordinator., Because the sea was calm, lack-
ng energy Lo mix dispersants, he wanted tests
mide. Naot until Sunday afternoon did results
convinoe him they would be effective.

Bv then it was too late, Exxon had amassed
40,000 gallons of dispersant, enough to break
ap only o fraction of the spill, bt T0-knot
winds made further spraying mnpossible,

Later, réespomding to o state of Aleska civil
suit for damages and costs of the spill, Exxon
would countersue, charging that the state it-
self was responsible for some of the damage

because 1t had argued agninst |11=-;.---1'-_-:|nr3-—.-'|
charge the state vigorously denied

Meanwhi
hecamie the responsibility of Jim O'Brien,
Exxon's water-¢leanup coordinator. A retired
Coast Guard officer who commanded the
Pacific Area Strike Team, he had bandled
more than a hundred otl spills

By comoidence we had met only weeks
befors in Antarctica, where he had been called
in by the National Science Foundation for o
spill of more than 170,000 gallons of dwesel fuel

e, the chaotic rness of floatme oll

by an Argentine naval transport al Palmer Sta-
thoru Yolatile diesel fuel evaporates rapidly,
leaving Hitle residue

"his spill wasdifferent. He had assembleda
[leet of some 60 skimmers. Most effective were
22 Marco vessels provided by the U. 5. Navy
The Marco skimmers use an oil-attracting belt
rather than pumps and can handle a wide
range of o1l thickness

Anid thickness was the problem

“The oil was changing daily,” CYVBrien
saicl. “ The most volatile portion evaporated in
the first 20 hours, Then wave action mixed the

National Geographic, January 1000






auld multimilllon-dofiar fishenas cdissp
pear from the sound in a cloud of ol

First the May harring season -—-worth 12.3

milion aollars in 1988 —was cancelad, oL
e saimon caich brouagit 1N s1x meas ag

Much, 8 DoNanza symooized Oy e

I0 protect such young saimon, sched
ilad for relegase from the Armiin ., KOarmio
Halchery a month aftar the spill, a tunous
sampaign 1o set booms, dubbed the "Bat

tle of Sawmill Bay,” lalt valunteers Hmp oul
yictorious (rahth, A pink =aimon ry's agl-
pose Nin s ohpped (Dattom rignt), & signal

that its nose conlams a codad wira-and




that when tha-adult fish returns two years
hence, the haad should be sent to officials
whio will check for loxio alfecls

With tne =pill threatening this year s
returning aduits, the state announcead a
zaro-tolerance policy for contamination
Chris Allison, & microbiologist, examinas
g salmon sample with tests that mnclude
sight, small, taste, and fiuorescanoe under
ultraviotet ight. Of thousands scrutinized,
none failed. Although most spill-alfected
waters ware closed, fishgmen still caughl
24 million salmon in sound waters that
remamed open. parl of a near-recond
statewide caton of 152 million,

Alaska’s Big Spill

NEAVIer remaining oul w Iith water to create an
emulsion, or mousse, that was about B0 per
cent water. By the time this mixes with kelp
and other debris, it 15 so heavy that pumps
can't raise 1t more than two or three feet
“There's an Important thing peopleé must
realize m planning for a spill this size: No
amount of equipment will clean it allup, even
if thev give vou o month's notice to get ready, ™
he said. "Look at the expanse of wiler
Ve
deploy boats and skimmers and SUDPOrL ves-

ved, and Hgure the time il Lakes to

selsat 12 knots. Skimmers need barges to caol-
lect their oil, Crews need food, ships need fuel,
and sommebody has to collect the parbage

‘And nothing works if the weather's bad."™

In mid-September, weather in the Gulf of
Alaska can go from sunshine to blizzards with
very little warning: And so, for better or
worse, the massive mechanical cleanup pro-
rram wound down.

UT AT SNUG HARBOR, on Bnigh
lstand, | find that a very subtle but
very excling cleanup progriim has
just begun. Scientists of the Envi-
ronmental Protection Agency have

successfully demonstrated a process called
hinremediation, in which oil-eating bacteria,
aative 1o Prince Willlam Sound, may become
the best cleanup crew of all

Chuck Costa, EPA's site manager, shows
me 4 long pebble beach neatly marked off into
test plots by staked cords

“We spraved some plots with a special fer-
tiizer called Imipol EAPZ2 . Other plots we left
alone. The fertilizer stimulated the bacteria to
degrade the ol faster and began making a dra-
matic difference in the appearance of the rocks
in only two to three weeks.”

e turns some rocks over, and I séc they are

clean underneath. Unly by digging about five
inches into the shinegle can 1 find evidence of
the oil that onee conted the entire beach. Sand
feas leap about my hand as [ dig

“We are still learning how deep the bacte-
rial activity may go,” Costa says. " We believe
it may extend az deep as 12 inches in some
arefs. What the bacteria leave behind are the
asphalt hydrocarbons. They are unsightly,
bt thev aren't toxic.”

Cne of the project’s ormnators was Dr
Hrp Pritchard, chiefof EPA s Macrobind Ecol-
oy and Biotechnology Branch at Grall Breeze

Flornida. When the spall océurred, he wis









working on a new EPA program to develop
bacterial degradation of toxic waste
‘Stimulation of bacternial growth by nitro-

KIrowTn, Dl
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neveron large-scale spills, " Dr. Pritchard tolel
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IGHTY YEARS AGO a committee of the Board of Managers of the National Geographic
Society examined Comdr. Robert E, Peary's claim to have reached the North Pole
on April &, 1909, and found no reason to doubt him

This judement wns confirmed by a conmimittee of the U, 5. House of Reprezentativesin
1911, Nevertheless, gs Rear Adm. Thomas 1Y, Davies remarks in the following article,
Peary's cluim wiis “engulfed in controversy.” This was largely dueto the competing chom
of Dir. Frederick Cook, who told the world he had reached the Pole a full year earhier. Chver
the decades Peary was given the lnurel, but critics pecsisted in raising questions about his
navigation and the distances be claimed

The question still continues to gnp the popular
imignation, By and lavge, controversy i good for
exploration, because it generates new effort to find the
truth and stimulates voung explorers to fnd new
answers to old questions. The world needs young
explorers in every field. But beyond healthy contoo-
versy lies darker and more dubious ground. The Soci-
ety felt that a “docudrama” broadenst on national tele-
vigion six vears ago reached that ground with the
portrayval of an innocent Cook betng victimized snd
deprived of his rightful claim by a malevolent Peary

For many vears the Peary polar diary had been
sequestered in the National Archives, with nocess to it
restricted. Now the Peary family agreed to release it.
The Geographic commissioned Arciic explorer and wu-

thor Wally Herbert to examineg the diiry] he concluded
in the September 1985 fssue that Peary had missed the
Pole in part because wind-driven lce carried him west

Suving that 1s one thing, but calling Peary a fraud is another. That is what the Wasking-
tiom Post reported in front-page headlines a vear ago. The charge was made by Baltimore
astronomer Denms Rawhng, based on his analysis of an undated document found in the
archives that he presumed to be observations Peary made at the Pole in 1909, Rawlins con-
cluded that Peary wis 105 natitical miles from the Pole and knew it

We nsked the Navigation Foundation, a Maryvland-based group devoted to preserving
the st of navigation, to examine the Rawline analysis; it quickly discovered that what
Rawlins took to be calcylations for compass variation were in fact the serinl numbers on
Pekry's chranbmeter watches]

It sepmed time to try to put gn end to o controversy that was clearly moving away from
fruitful debate. We psked the Foundation to undertake a comprehensive study of all the
evidence regarding the Peary cloim and draw a warranted conclusion, let the chaps fail
where they may. This the Foundation has done. Its work seems th me unimpeschahle
[nless something better comes along, 1 consider this the end of a historic controversy and
the confirmation of due fustice Lo o great explorer,
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Vanishing-paint of @ long-stunding
porrtroversy seems af hand with the
Noavigation Foundation's close-ringe
photogrammaetric analvsis of Robert
L. Peary’s photographs—aone piece
af evidence, among mitny prescented,
that ploces him at the North Pole on
April 6-7, 1908, "within the limits

of his instruments.”™
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By
THOMAS D. DAVIES
Rear Admiral, USN (Ret. )

PRESIDENT, THE MNAVIUATHON
POUNCATION, NOUCKYILLE. MARYLAMND

FTER 13 MONTHS of what we believe to be the most
exhaustive examination of documents relating to the
Peary polar expedition of 1909 ever undertaken, the
Navigation Foundation has concluded that then Comdr.
Robert E. Peary and his companion Matthew Henson,

along with the Smith Sound Eskimos Ootah, Egingwah, Seegloo,
and Ooqueah, reached the near vicinity of the North Pole oan April 6,
19089, Peary’s observations of the sun during a 30-hour period in and
around his final camp, named Camp Jesup, showed that within the

An explorer’s word was
sufficient in the late Vic-
torian era, but in 15909 the
controversy between Peary
amd Dr. Frederick Cook
over rival cloims to having
attuined the Pole reguired
each to submit additional

probable error of his navigation instru-
ments (about five miles), the party had
reached the Pole, as Pearv, Henson,

and the Eskimos all mainteined for
the rest of their lives.

On the way to our conclusion, my
collepgues at the Foundation and 1
have combed through 225 cubic feet of
papers in the Peary collection at the
MNational Archives and reviewed rele-

vant papers of Peary's and other
expedition members in the collections
of the American Geographical Soci-
ey, the National Geographic Soci-
ety, the Explorers Club in New

York, the Peary-MacMillan Arctic

Studies Center at Bowdoin Callege,

anc many other institutions.

From his own correspondence
and papers from his Arctic jour-
nevs, we determined that Peary s
method of navigaton was by com-
pass corrected by noon observa-

tions of the sun—a method
appropriate to polar lutitudes.
Then, in addition to scrutinlzing
Peary's North Pole observations,
we dlso examined the abserva-
tions of expedition members Pro-
fessor Ross Marvin of Cornell
and Newfoundlander Capt.
Rolert Bartlett of the Ropsevelt,

which provided independent checks on direction angd distance covered
up to latitude 87° 45", where the final dash to the Pole commenced.
With the cooperation of the United States Navy we compared the
ocern-depth soundings recorded by the expedibon with modern pro-
files of the Arctic Ocean floor and found that these suppaort Peary's
account of his entire trek to the Pole and, incidentally, rule out the
westerly displacement of Peary's track and thus the location of

evidence, including Peary's Camp Jesup suggested by British author and explorer Wally Herbert
written statement (above), N NATIONAL GEOGRAPHIC (September 1988). We also examined

RAFPIHAL ERTHIFEY

patterns of ice drift in the Arctic Ocenn and the expedition members'

accounts and concluded that the initial drift westward noted by

Herbert was offset by a-subsequent rapid castward movement of
the ice that he apparently overlooked.

Finally, and most convincingly, we applied modern methods of

46

New Ettdence Places Peary al the Pole



¢lose-range photogrammetry to a number of photographs that Peary
identified as taken around Camp Jesup and determined that the pos:-

tion of the photographer was essentially where Peary's final celestial
alservations showed him to be. We al=so appled this technigue to a
|l|||l|l'li.:::||l|"| miade by Pearv on his 1006 “farthest north ™ !"-.|-|'I|'|'- I
e, ag a check on our methodology, to a photograph of the Will
steger polar expedition taken at the Pole in May 1986

Althouph several institutions in Europe and the United states,
including o committee of the U, 5. Congress, concluded i thi
vears following 1909 that Peary and his team had indeed reached the
Poie, the su
| ;

Ay, due to the nval and now dis-

i '.|'||.,

JjeCl Wias £l :.:I_!;Il'll 1IN €Oniroversy, coninwne
credited claim of Dr, Frederick [N o sy e
I._-||-_:--.r\.-_ .|-||| |!:-\.!"_|!|'- I II_:l'IIIII ;l'll e | 1t apdi ]| ] B 0 el W

questions aboul Peary s mmethod of
Ay i'._.l'illll_ s lnrgely an i pre-

stimed need for lonzitude observa s . P e € :
pons, and about the distances he : | ' rhpi B I IENIRR R e o
laimedd o have traveled on the : ) il ;'I (
finid dash. We found that remark gl : : -
abily little new information had ' ' .

heen introduced into the record by
L succession of critical books and
articles in the nearlv seven decades
since Peary' s death. Thus we first
acddressed the ssues of navigation
and distanc

Wi have determaned that Pea-

rvt = method of navisabion by deacd

reckomneg correcled by aobserva-

tions. as he described it fo the congressionnl commities, was appro Interest in the ancient

priate and completely adeguate for the poiar regton. It was, in fact art of navigation unites

the method used by Roald Amundsen in his successful trek to the the 500 members of the

South Pole in 1911, Contrariwise, Robert F, Scott's navigator, on his  nonprofit Foundation for
the Promotion of the Art

of Navigation. Board

members Capt. Terry F.

Coarraway, Lt Comdr. John

: _ M. Luylkex, G, Dale Dunlap,
lower latitude techniques s the greatly dimnished  gnd Foundation president

loomed South Pole expedition, wasted precious time strugelimg
vith the reduction of complex conventional bt nonessential long:-
i [ ..|:_|||r_.

|_ [1E Pei iJ_|'_ L COncition |||-|, L |,I-._|_: r Pale 1 168 1 alls for & i NAREe

from comventiona

size of each degree of longitude. At 135 miles from the North Pole, Davies headed the tosk
where {Captain Bartiett turned back 1o 1909 atter taking his last force that spent a year
ohservation, degrees of longtude dre within 2.4 nautical miles of one gramining the North Pole
anol
even closer together, until they merge completely at the Pole. This National Archives in
phenomenon makes longitude sights, L) r fallv as one draws closer Washingron, D). C., they
: examined each of the
papers in the 225-cubic-
font Peary collection.

yer, in contrast to 60 miles at the Bguator; theréalter they grow claim. Shown here at the

tor thie Pole, essentially useless

Chur research uncovered sufficient celestial sights made by ['l.":ll':- imn
Arctic regions in the 18905 and the early 1900s to convince us th RATORAL SEOERARKIC PRSTEEELFST
was a highly competent navigator and surveyor, which 1s not sur 1 Lo
nrising given his formal trainine as a civil engineer and his earber

e 1 o i e i . '
pxperience in surveving a proposed Nicaragpua canal route, as well as

that with the U, 5 Coast and Geodetic Survey. His location by celes i EXPLORER calife 1)
1 - d 5 [ ) 1 B 1 I- IIII . 1 | II-I I-I !
tinl observation of the farthest north point on the const ol Greenland, s s of
I h piden tdd oL [
utilizing his surveyvor's technigques, wins checked with modern equip- wprrStation al O p s edrlern

.. Lillestrand in 1969 and found to be mor rmve Dhecembe

ment by scientist Robert

Virfional Geagraphing, Jomuoary 199



Sounding a frigid sen,
Peary's expedition carried
6,000 feet of steel piano
wire wound on each of two
waoiden spools mounted on
sledpes. Ten poundings
were made (facing page)
between Cape Columbia
and the Pole,

kGG §F AiCsmalD ACHLECHE

accurate than most existing maps. It defies all reason to suggest that
Peary iwhom even Herbert describes as "the most experienced polar
explorer of his day™) was unable to find his way due north when the
need arase.

From his 1909 hase at Cape Columbin, the latitude and longitude
of which was known, Peary's plan as conceived and executed was
to head due north until his estimated mileage, corrected by obser-
vations for latitude, Indicated that be should have reached the Pale.
He would then take o series of sun sights to locate the Pole from
that position and make whatever final excursion was necessary o
assure that he had indeed “nailed” the location and thereby attained
his goal.

His method called for finding the direction of the Pole from the sun
s often as feasible. By always heading straight for the Pole itself,
however he had been diverted, he compensated as he went along for
the effects of wce drift, changing magnetic vanation, and detours to
the east or west due to open water leads and unsurmountable high
pressure ridges. His was a zigeag course with his heading intermit-
tently corrected to true north, not & beeline up a given meridian,

Peary's compass alwavs pointed to the magnétic pole and not true
north. However, he was able to set his compass course by the sun,
which, when visible on the trip north, lav exactly due south at
“local apparent noon,” the moment when the sun reaches its highest
altitude above the horizon. To make an ohservation for apparent
noon, asexiant is used to measure the angle between the sun and the
hornzon, Since the frozen Arctic Ocean with its ice ridges does not
provide a clean horizon, an instrument called an artificial horizon—a
small wooden pan covered with glass and filled with Hguid mercury
1% used with the sextant. The mercury acts a5 a perfectly level mir-
ror, and the sextant measures the angle between the sun and its
reflected Image.

Muarvin or Bartlett (and finally Pearv) would stretch out behind
the pan and train his sextant on the image of the sun in the mercury;
what he saw were the two images of the sun, which would very slow-
v approach each other as the sun rose. He would walch, over the
course of 10 to 15 minutes, for the sun to reach culmination, its high-
est point or Ylocal noon, ™ at which moment the two images would
stop approaching and start to recede. The direction of the sun was
then due south, and, of necessity, the observer would have been
looking back along the norithbound trall. Anv significant deviation
from that trail would be immediately apparent. The reverse direction
was due north, In truth, after taking his sight, all he hard to do was
stand up and turn around; his shadow would poeint frue north

North of about 88 degrees, however, the rising and setting of the
sumn is too slight to provide accurate direction by this method. Thus
Peary relied on dead reckoning rather than additional sights for has
last five marches

When toking a sun sight, the observer would note the time of the
citlmination on his watch, and it is important to note that the time
indicated hy the watch did not have to be the Ycorrect” me. Much
has been made of the fact that the Roesetelt"s chronometers were fast
when Peary set his watches from them upon departing for the Pole.
We have determined that the most probable error of the watches was
less than one minute, but whatever the error was, it did not matter,
since the time of the sun’s maximum altitude determined the time of

Nattonal Geographic, January 1990



The Foundation plotted eight of Peary's soundings
on a digital terrain model. They indicate the
expedition crossed over a southern leg of the e —————— _
Lomonosoy Ridee, and the last two soundings Lol _ A
straddle the ridge farther north. £ e, ]
The red areas refltect the contour of the h r' . eyt (e
seafloor and an error factor of plus or minus ——— ——
50 meters in depth. The areas are Hmited to _ ._:i! T
a 15-mile rodius around each sounding, ! == '
cxcept the farthest north, which ey =
reaches 30 miles. . : _;1.,:-"’
The 567-meter sounding indicates ; 2
that the Peary expedition was ' SR -
about 20 miles east of the track / '
theorized by British quthor ;
Wally Herbert., Peary's Lnst
sounding showing no bottom
reinforces his own estimate
af his position very close
to the Pole.

Soundings and depth

contours are i mefers

Vertical scale ry
exaggerated 70 times, e
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Tools of the trade for an
Arctic explorer in 1909 are
in the Peary collection at
the Nationol Archives

[ below ) —his chronometer-
tvpe watches, lower left; an
artificial horizon (o pan
filled with mercury, néces-
sary where ice ridges block
@ clean horizon), upper left;

a hottle of mercury for use
in the horizon; and his
sextant with evepieces.
Peary's grandson, Ed-
wird Stafford, preserves
his compass (above), o
primary navigational in-
strument that he double-
checked at local noon by
observations of the sun

(facing page).
s e ik kit o M, ki
50

local neon. Whnatever los watch reéad when the maximunaltitude
was achieved was regarded as local noon on subsequent days when
noon sights were not taken, but direction of the noon sun Was tse

whenever it was visible. We are pérsuaded that Peary's system of
navigation was adequate to get him to the near vicinity of the Pole
without taking longitude observations along the way.

The question thén becomes, could Peary have covered the distance
to the Pole and back i the time he had to do 1Y His critics have
scoffed at the chstances he claims to have traveled on the final leg to
the Pale with Henson and the Eskimaos as his sole companions. It fol
lows inexorahly that they also label as " faked” the senes of celestial
ob=ervations that undenmbly
show him to be m the immediate
vicinity of the Pole

We minutely examined those
stights for mistakes that a faker
would De likely o make, and we

could Hind no redson W bhehieve
Ll 'hl‘:- are nol genuine, as
determined by the National Geo-
graphic Society's experts in 1909
Among other things, the pattern
of “random scatter,” the finger
print of the field observer, 15 com
pletely consistent with other
sights Peary made on previous
expeditions

As to the distances m conlro-
versy, we specily them, as Peary
did, as nautical miles " made
good.” The polar party covered about 270 miles {excluding the
excursions at the Pole) round-trip from 5 awm, April 2, when the
departed from Camp Bartlett (where the captain turned back), 1o 30

minutes after midnight on April 10, when they returned to the same
camp aflter spending 30 hours in the vicinity of the Pole.

Peary covered the distance to the Pole in five marches averaging
about 27 miles per march, at an average speéd of abouat 2.5 miles an
hoor. In 1986 Will Steger covered virtually the some distance at the
same speed and expressed the opinion that Peary's claims were not
unreasonahle

Peary's return trip, from 4 ponms on April 7 to 12:30 a.m. on April
10, 18 more frequently the basis of skepticism. This trek was made in
three forced marches of nbout 45 miles per march, following the par-
tv's old trail nnd using previously butlt igloos; totaling about 48
hours of sledging at an average speod of about 2.8 miles an hour,
with nine hours of stops for food and rest. Peary's rapid progress on
thie return trip wins attributable more 1o the duration ol his extended
marches than to the small increase in speeid

Both factors are understandable when one considers that every
nour of delay reased the Ly 8 chance that their southward
travel waould be hindered by winds that would obliterate the trail or
apen leads that could be slow to freeze over with the onset of warmer
weather, leaving them to face starvation on the 1ce, Few explarers
have been so motivated to drive themselves and their teams to the
bounds of their endurance.

NVatronal Ceographic, Jenwary {900



We examined the distances and speed of & number of sled travelers
in the Arctic, including Peary himself on his earlier expeditions, and
found that his 1909 figures are entirely credible. Dogs and sleds with
far less skillful drivers than Matthew Henson and Peary's Eskimos Using his artificial horizon,
have often maintained or exceeded these claimed speeds over much Pm'?' looked through m
longer distances, For example, Gunnar Isachsen, captain of the Eﬂrﬁ;ﬁ: i;:ﬁzﬂﬁ;:ﬁl:i
Fram under the Norwegian explorer Otto Sverdrup—who concedes oz

- AL : : A minutes of ohservation
the superiority of the Smith Sound Eskimos and their dogs, which he 04 shn{-.s the sun rising

did not have --wrote 1n the rographical ﬁ!r":-'.r'.eur in January 192%: 1o its zenith, apparent
“Omn our sledging trips we were not content with marches under 15 noon, when it Loy due
miles, We aften made 20 to 30 miles, and marches of aver 30 miles sovth. At local noon in

were not rare. Several iimes we
even made marches of over 70
miles, If we could make such long
marches over ice which may be
suppostd to have Deéen about thi
same kind as the ice on the most
difficult part of Peary's journey,
then even longer ones may be maie
on better 1ot such as that which
Peary met on his journey to the
Pole in 1909 to the north of the
‘Big Lead.” It 13 my opinlon that
marchesof the length of Peary'son
his North Pole expedition of 1900
are possible not only for parts of his
trip but for the entire journey.”

In addition o Steger, many
other caplorers with sledging
experitnce have found Peary's
spieeds credible. T'wo experienced
sledgers, Lord Shackleton (explor-
er Sir Emest Shackleton's son)
and geologist-glaciologist Geof-
frey Hattersley-Smith, who note
that thev traveled extensively by
dog team in north Greenland and
Ellesmere Island in the 1930s,
'50s, and '60s, responded to the
recent controversy with a letter to
the Times of London.

1 quote from the letter: “1t was
clear from our conversations with
the Greenlander Odag [Ootah),
the last survivor of the polar party,
that Pearv found very good travel
conditions on the last stretch to the
MNorth Pale. We have ourselves
travelled up to 70 statute miles

‘between sleeps,” admittedly on very good surfuces, so Peary’s clear weather Peary's
distances, allowing for deviations of route, were by no means shadow pointed due north,
extraordinary " In cloudy weather, he could
Speed m sledging 1= determined by a number of variables—the find due north by his cor-
ability and determination of drivers, the strength of dogs, the config-  "ected compass reading.

- . - oo 2 BOOERT B PEAES DOrlLETRSSWN TG
uration and weight of sledges, and, of course, ice conditions. Peary's  muanss vy scusnn e
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HADOWS are clues in 2
technigue —called photo-
grammetric rectifica-

tiom — to find the sun's
elevation when photographs
wire taken.

The elevation can be deter-
mined by correctingg for per-
spective. The Bt that negrer
things seem larger and farther
things smaller, even thoueh
both may be the same size, un-
derlies the principle of persped-
tive In a drawing of three men
of the same height standing in

52

aline, the nearest will appear
largest and cast the longest
shadow (top right).

An artist determines the
proper proportion of objects in
i pranting by drawing lines
from the outside edges of the
alijects—a tahle, a person—
back to vanishing points,
which define the horizon. Ob-
jects of the same size placed so
their outside ediges are within
thi converging lines are said to
b “in perspective.” Think of
railrond triacks that vanixh to-
gether on the horizon.

This only happens if the
tracks are on level ground.
Railrond tracks that run dewn-
hill will converge toward a
vanishing point, below the ho-
rizon. This i= also charncteris-
tie of vanishing points defined
bv connecting sunlit objects
with their shadows in photo-

graphs. The second diagram

penrNt | HFLMEE RRILLER T2

and Peary’s photograph near
Camyp Jesup Hlustrate this
principle. The vanishing point
VP, found by drawing lines
(orange) from the object to the
shadow it casts; i below the
horizon and outside the frame
of the phitograph

It next mast e aseertimed

[ e




bow far the camera was tilted
up ar down. An exact center
point is found by drawing
diagonals from the corners
ol & complete negative or ¢on-
tact print, A line (X) drawn
through that point parallel to
the actual horiean provides the
hazis for finding the camera
tilt, Thus were the vanishing
Pﬂilﬂn 'h'ﬂ'ﬁ-'!t;“ﬂ. and camera
axis determined for Peary's
“pinnacle picture,” which

he took near Camp Jesup

(left and dingrams at bottom),
Next the focal length of the
lems muest be known Lo find
the angle between the sun nnd
the coumera nxis, and between
the sun and horizon, With the
help of the Eastman Kodak
Company, the Foundation
determined thant Peary used a
Number 4 Folding Kodak with
a focal length of 6.74 inches.
The rest is mathematics
Five equations determine the
relationships between these

angles pnd fix a Gnal angle for
the sun, For this photograph
the angle of elevation of the
sun is 6.8 degrees. The 1600
Noutical Almanai gives the
elevation of the sun near the
Pole on April 7, 1909, at 6.7
degrees. The average of five
photographs indicates that
Peary was close 1o his aszerted
position. The Foundation's
conclusion: “ The picturs

were talien in the very close
vicinity of the Pole."
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Eskimo drivers were unsurpassed; Ootah’s sledging skills had made
him o leégend tn his own time among his people, and Mottt Henson
after long years in the Arctic had become almost his equal, The
Smith Sound dogs were conceded to be superior to those of other
Eskimo tribes. Pearv's 40 dogs for the final dash were the pick of 133
that had started the trek and were well fed
for the final assault.

Other than Pearv's own dezcription we cannot know what ice
conditions were at the time, bot we do know that Steger reported a
smoothing of the ice and the presence of a frozen north-south lead
that provided an improved surface for sledge travel in the near

and rested in readiness

Peary could not hove
rown ke was recording
proafl af his position when
he made this photograph
about 18:00 hours local
time on April 7, 1908, of
expedition members mak-
tng their last sounding near
the Pole. Photogrammetric
unithysis based on the posi-
tions of the center target,
horizon line, and vanishing
point confirms that
Peary was very cloge
to his clitimed position
-about flve miles south

of Camp Jesup,
FIREET L. FLANT CDiET T
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vicinity of the Pole. Ralph Plaisted's colleague, Col. Gerryv Pitzl,
navigator on their successful smowmaobile assault in 1968, similary
reported that for the last two weeks before reaching the Pole travel

was “practically unrestricted In many cases the l¢ad direction
was north, affording us the luxury of etforthess trnvel.

Measurements of the ocean depth (soundings) taken by Peary on
the trek from Cape Columbia to the Pole contribute significantly to
the much debated question of where his track lay. These datn were
no help Lo Peary in proving his case in 1900, since a profile of the
Arctic OQeoan in the vicinity of the 70th mendian did not then exist.
Mow of course it does. The Defense Mapping Agency made avatlable
to the Foundation a number of relevant bottom depths obtained by
L. 5. submarines operating under the Arctic ice, and these were
usedl to refine a recent chart of the area i=sued by the Office of
Naval Research

A computer-genérated model based on these data show that if
Peary's track was close to the 70th meridian, he would have twice
rrosséd over a major feature of the ocenn bottom, the Lomonosoy

Nattomgl Geogropiid, January 198910



Ridge, during the trek to the Pole. Sure enough, n series of deep-
shallew-deep soundings by Marvin indicates that the party passed
over a southern leg of the ridge. A sounding made by Bartlett al

87 15" north indicates that be was over the canvon just west of the
ridige, and Peary's sounding at 89° 535" showed that he had by that

point crossed the ridee again. Thus he was on or very close to the
track he describes in The Novtly Pole, Inoany event, he could not
have been on the track described in NaTtonaL GEOGRATHIC by Her
bert; Mervin's soundings could only have béen made some 20 milex
to the east of Herbort®s sugpested track. Moreover, Peary's own
sounding of 2,743 meters without reaching bottom, made at about

five miles from his Pole camp, Camp Jesup, rules out at least one of
Herbert's three sugegested locations for Camp Jesup

Herbert'= conjecture as to Peary ' s track 15 based on o westward
darift of the 1ce just north of Cape Columina of about 20 miles m the
[irst three days, coused by easterly winds: Ple asserts that from the

outset of the polar assaull Pedary wias alwiays to thie west of where he
thought he was because he had failed wo take this phenomenaon into
account. However, Herbert overlooked the fact that after returnineg

to the land base for .'-Il|l!'|5]ir."- during this period, Marvin and fellow
i

expedition member George Borup recorded that westerly winds (also

noted by Peary) were moving the ice north of the shore lead rapidly
back eastward. To their surprise the cutbound tratl, which enr
had been driven |5 miles west of Cape Columbia, had drifted back
nearly to its onginal position, We have thus concluded that during
Lhe entire northward trip, Peary would have expenenced only a
slight westward drift due to the net effect of wind, Moreover, mogd-

FLM

ern data on prevalling ocean currents show that he would have expe-

rlenced a slight ¢asitedrd woe novement as he got closer to the Pole

News Euidence Places Pearv at the Fole

I'rivvmph at the Pole in
1986 was photograophed by
Nationdal Geographic assis-
tant director of photogra-
phy Kent Kobersteen on
May 3, as members of Will
Steger's expedition raise
thetr arms tn victory. A sat-
ellite fixed their position a
few hundred vards from 90"
noarth. Photogrammetric
analysis by the Foundation
confirmed that position
within five miles.
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Another disputed claim of Peary's, that in
1806 he had traveled farther north than any
other man, was confirmed as a Fresult of the
phaotogrammetric analysis of a photograph he
mude at his “forthest north.” The Foundation's
examination places Peary very closé to the

&7 06 he cluimed,
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Banids of probable position
bused on photogrammetric
andalysis bracket the Pole.
The Foundation deter-
mtined that some pictures
were taken 15 howrs apart.
Since the sun's direction
changed, intersecting hands
of position could be plotted.
The pictures had to have
been tiken within the
shaded intersection area.
Thus, the Foundation
concludes, Peary was as
close to the Pole as his
sights showed.

i s B NCHOAR JOSLITHT

The net effect of ice drift that would be predicted from these two
causes is neghgible.

Our final and most conclusive examination was of the photographs
taken by Peary near Camp Jesup. Since an inadeguate attempt by
merchant captain Thomas Hall in Did Pearv Redach the Pole? (1917),
there seems to have been no real analysis of Peary's photographs;
accordingly our efforts represent new evidence. Technigues of photo-
graphic analysis that were ptoneered during World War IT developed
mto a fine craft during the Cold War vears of satellite observation.
One technique, called photogrammetric rectification, can produce
the angle of the elevation of the sun from the shadows in pictures.
This angle can b compared with
the sun angle calculated from the
Nautical Almanac to confirm a spe-
cific locatiom and time.

Certain prerequisites must be
met. There must be shadows that
benn and end within the frame of
an uncropped negative; there must
be a horzon to determine the orien-
tation of the camera; and the focal
length of the camern must be
known. Thus not every photograph
can be so analyzed

Establishing the focal length
posed an initial problem because the
only Peary camera we found was the
190 camera at the National Geo-
graphic Society. With the help of the
International Museum of Photogra-
phy in Rochester, New York, how-
ever, we determined the focal length
of the type of camera Peary was
using in 190%,

The technigque is one based on
simple perspective. Imaginary lines
drawn through each obyject and the
end of 1= shadow would be, in the real world, parallel to the sun's
rays. Such lines drawn on a two-dimensional picture converge at a
vanishing point (often outside the picture). This vanishing point is
also the point at which a ray of sunlight through the camera would
casl a shadow of the camera. Thus the vanishing point defines the
angle of the sun's rays relative to the optical axis of the camera—
which may be pointing up or down, as shown by the location of the
horizon, The mathematical method used to fix these relationships is
sphencal tingonometry, much like that used in the reduction of a
navigation sight. The Nautical Almanac gives the declination of
the sun at the Pole for the date, and the time (taken from Pearv's
account or other sources) tells which meridian the sun is on. The alti-
tude of the sun measured from the photograph was used to establish
a rough "line of position.”

We were able to analvze several pictures in the vicinity of Camp
Jesup and concluded that Peary was probably within four or five
miles of his reported position, and certainly no more than 15 miles
away. Since we had the 1906 camera, and since the 1906 “ farthest

National Geographic, January 1000
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New Evidence Places Peary it the Pole

Always north
until the goal
was reached

Combining the evidence of
toe movement, soundings,
noon sightings, and photo-
gErammetric rectification,
the Foundation was able to
reconstruct g route for the
expedition, which places it
“essentially at the Pole™ on
April 6 and 7, 1909. The
movement of ice that car-
ried the party west after
leaving Cape Columbi
reversed as Boss Marvin
and Gearge Borup returned
for supplies, and put the
track closer again to the
7irth meridian. The loca-
tinns of the soundings cor-
respond o estimates of
pasition made by the party.
Muoarvin's and Bob Bart-
lert's noon Sights pive lati-
tudes as they journeved
marth. The triack assumes
that the party headed due
north after each sun sight.
The carly poing was slow,
particularly after the party
wirs delayed by open water
from the Sth to the 11th of
Muarch, but after passing
the southern dogleg of the
Lomomnogov Ridge, the
going improved noticeably,
ard north of 88" the surfuce
permitted higher speeds, as
mixdern expeditions have
confirmed.

The Foundation unani-
monsly agrecd that Peary
realized hix lifelong goal of
attoining the Narth Pole.
It expressed the hope that
its report marks the end
of u kistoric controversy.



The U, 8. flag whips-above
Peary's igloo at Camp

Jesup (fucing page), his
Noarth Pole camp.

Peary's proof af his polar
position—observations of
the sun mede on April 6
and 7—was provided to
the Nutional Geographic
Society and later to the
congressional committee
conzidering his claim.
Critics have contended the
ahservations could have
been faked, but the Foun-
dation has compared them
with many other Peary
observations and considers
them genuine.

HATrOIRAL TSGR, By ELEFS ¢ BEILEF

HTADDEL 1 BCOEEET I FisEy poe i iC T
PR g Pl )

"The full report, 11 available for
$15 fromi the Nawigution
Poundafion, Bax 1124,
Rockeille, Marypland 20850

il

north™ location has also been gquestioned, we applied the rectification
technique to Peary's photograph taken at noon on April 21, 1906, on
hiz misfortune-plagued expedition. Though many critics maintain
that he faked his speed and distances (o surpass the record estab-
lished by the Itallan Cagni, we found that he was at least as far north
as the 87° 06" latitude that bhe claimed, and perhaps a litthe farther
With these technical proofs of Peary's account, whal are we to
melke of the anecdotal evidence his critics use against him —the lack
of & destination on the cover of his 1909 diary, the blank pages for
the return trip, the unattached page on which he noted “the Pole af
last!!!™, his diffident athitude toward Henson at the Pole and later,
and his delay in claiming success after reaching the Roosevelt. These
are nol maliers Lthal a foundation such as ours is designed Lo exam-
: ine, belonging to historians or psychologists rather than
navigators. But having delved so deeply into the Peary
archives; we can hazard o few speculations of our own.,
For example, Peary's answer to the congressional com-
mittee that he was too busy to fill in his diary on certain
dates seems credible, He was certainly busy during the 30
hours spent at the Pole —during which he made two excur-
sions totaling 36 miles to make certiain that be had nailed
down its location— and afterward, driven by the need to sur-
vive, hastening back to his hase as quickly as humanly pos-
sible; Keeping a complete diary must sometimes be secondary
o sturvival,
The incomplete cover is typical of virtually every journal
af Peary's in the archives. We must remember that the dinry

baoks and articles. We surmise that Pearv made the entry on the
loose page from a second nolehook that he carmed on the trip and
used on several occasions to write notes to other members of his
party: It seems 1o us that had Peary faked the diary as his detractors
suggest, be would not have invited suspicion by leaving pages
empty, nor would be have scrawled his dramatic announcement on 4
lase insert.

Peary's coolness toward Henson may have resulted from resent-
mint that his assistant and two Eskimos actually reached the loca-
tion of Lamp Jesup ahead of him and that Henson had suggested
thut he was “the first man to sit on top of the world.” In any event,
in his many conflicting accounts of his journey, Henson never once
gquestioned that he and Peary had reached the Pole.

Contrary o what some critics have stated or implied, Peary Iet
expedition members know upon his return to the Roosevelf that his
asspult on the Pole had met with success: True, he was afterward
withdrawn and despondent, but this may have been due to his grief
over the death of the dedicated voung Professor Marvin on the lat-
ter’s trek back to the ship with two Eskimo companions, or it just
miy be that the man was physically and emotionally exhausted.

In the light of all the datn we have assimilated and analyzed, the
board members of the Navigation Foundation have unanimously
agreed that Peary realized his lifelong goal by attaining the North
Pole on the lnst of his many expeditions.® We found no evidence to
the contrary, And, on a personal note, we cannot but hope that
this miarks the end of a long process of vilification of a courageous
American explorer. i

National Geographic, Jonuwry 1000
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KREMLIN

By JON THOMPSON
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" Preparing to break ranks, the Estonian delegation to the Supreme
Soviet confers in the Kremlin in 1988 before voting against new
measures for suppressing popular demonstrations. Seizing upon
Mikhail Gorbachev’s new policy of glasnost, or openness, national

groups from the Baltic to the Caspian are finding the voice to

challenge Russian hegemony, even in that citadel of Russian power,
the Kremlin itself.

Photographs by CARY WOLINSKY srocx. sosron
63







Red stars top Kremlin towers where the
Byzantine double-headed eagies of imperial
Russia once rose. The Kremlin is ablaze in

light to celebrate the anniversary of the 1917
Revolution. Site of grand balls under the

Romanov tsars, the Grand Kremlin Palace,

at center, now serves as a meeting place for the
Supreme Soviet, legislature of the new,
popularty elected Congress of People’s Deputies.
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YMBOL OF SOVIET POWER since the 1217 Reveolution, the ancient fortress known as the

Eremlin (derdved from Ereml, Rossian for citudel) has been the touchstone of Bussian

hizstory for mare than 400 years, For the previous two centuries the Muscovite princes

who resided here had relentlessty incressed their domain and power nd the expense of their
neighbars. By 1547, when Ivan IV (the Terrible) had himself crowned first “Tsar of all the
Russias, " Muscovy had emerged as a Furopean power, whose territory would soon stretch
from Ukraine to the Urals. Unti] Peter the Great moved the capital to 50 Petersbiide, now
Leningrnd, i 1712, the Kremlin was a bustling community, filled with the homes of
arstocrats and the workshops of artisans. For the last two centuries of the monarchy it
functioned as the spirttual center of the Russian state. Though its magnificent Orthodox
churches became museums after the Bolsheviks overran its ramparts, the Kremling, as nerve
center for world communiam, continued to exert a charismatic influence over believers

MMuch remaing of tha
oraats Kremlin comples
buflt inder bean 111
(the Great), Ir.-;.l..-r.'irrg
nectiorm of the 7,200~
Foot-long brick wall
and the 20 towers
Four of tha churches
surrounding Cathedral
Square are among the
otdest structores in
the Kremlin, with the
Aamumption Cathedral
-",'.'l.rl."lg from 4T3

[, Saviar Towor

1. Sernstes Towar

3 5t Nicholas Tower

4. Comer Arsenal Townr
5. Middle Arsenal Towar
B. Trimity Tower

7. Trimity Bridge”

B. Hutafla Towsr"

8. Commandant Tawer
o Armeory lower

| L. Berovitakaia Towar
|2. Wator-pumping Tower
13, Annunchation Tower
i3, Secret Tower

5, First Namalass Tower

6. Sacand Namelses Towsr

I7. Poter Tower

8. Baklemizhey Towar

& Sts. Constantine and
Hulen Tower

20, Alarm T

2 1. Little Tsar Tower

22. Kramdin wall

3. Gncret Garden”

24. Statue of Lenin®

25, lvanovskaia Squara®

26 Tzar Ball™

27. Archangel
athedral

8. lvan the Great Sell
Towear®

28. Belfry”

20, Filaret Annea”

3. Tsaranman”

33, Anmunciatien
Cathadrsl®

310, Cathadre! Sguare”

3=x. 5t George RHall

35. Meating Hall of tha
Suprdme Soviet

6. 5t. Vadsmer Hall

37. Palace of Facets

38. Ascumption Cathedral™
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42
43
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Church of tha
Twalva Aponrtie”
Patrinreh's Palace™

Church of the
Depoaition of
the Hoba"
Tersm Churches
Terem Palacs
Socret Garden
Church of the
Halving of Lataris

. Palgow of Amusermants

. Sverdlov Hall
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Crea| Hadl

Cannon from
Mapaleot s armibas

Tamb af the
binkmpwn Soldiar”
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HE KREMLIN, that vast
meclieviil citadel surmound
el by golden domes, was
bathed, as ina fary tale, b
LAOE 01T T
Russian morning. This was
my first visit, and as |
ached its battlemente and towers, |

rthern light of the

LT
tingled with excitement and with o
ipprehension provoked by the history and

haunted symbolism of this mysterions place
bored guards

A i-.!-lll.-

faint

At the kutafin Tower gate

gliumly sirubimized me and me

Lhen waved me imside like any other tourist

'.'._Iull YT |;.; I'e J " P'rss| |! L 1 _.||||_:;'--|| | |||:'

Alexandrovskil Gamdens, where the Neglin-

A1 !'-!.i.'-'l LS B0 Be LIE DOW FURS- 1N Jan

Father of the Soviet state, Viadimir
[tvich Lenin lived in the Kremlin for five

years with his wife and sister. On display
i fris presérved apartment, pictures
show Lenin as a yvoungster with his family
and after a crippling stroke before his
death in 1924

pnderground pipel, and entered throaeh the
Uroitskaia (Trinity) Tower with its massive
WiClen Qonrs

pas
intor the Arsenal, one of the lareest builldings
0 the kremlin commplex
at the entrance I could see into the courty I!li.
where voune guards goose-stepped with a

look of intense concentration on their faces,

.'I". CONVOY Ol I‘IIII':.I!':'.' LIUCKS SWEDT [

In spite of a <creen

rehearsing for their stint at Leénin's tomb
ast outside the walls in Red Square. Farther
on, circles of tourists were admiring a hug
cannon that has never been fired and on
enormoius broken bell that has pever rung
both described by the guides as the largest
tn Chie world

Past the ereat bell 1 tarned nght imto
Yrowind it elaster the
srent Belfry
and Bell lower, Ivan the (areat’s Palace of

racets, and the three cathedrals {Assump

Cathedral Souar

- Ly ks Tian t
Patriareh s Palace. the Ivian the

Annunciation, and Archanecel), redolent
with the high drama of Russian history, that
of the I'his

1= where ehrlv tsars rownecd

ncient krembin

were married,

form the nucleus

ard burned
that Ivan the
Careat had raised mto greal
cathes
weddinzin 1547 of
Ivan, the Terribl

ctasia Romanovina

standing among the stones

"":I:.
i3kt

imaEne the
III-
PAEE]
o Ana
4iteT
L .'|| i ||_ |||'.| .'|§ T ||;|

hgence A

Dty ferdd dnnt
PrOCEssIon of
i long stk caltans make
-.l'l'l' Wi il .II.l.II
Uspenskit ( Assumption)

L.nt

Imto the |

andles flicker
meense flls the air. The
Metrapolitan of Mascow
in his costly vestments
mtones the service. Shouts
of jov erupt from the huge

|F|l'.'l.~|_

il o

ind gredt bells ring
el Frorm the toswer
Centuries ol invasion,
pillage, and siege had elapsed belore such
regal celabrations were possibile. In Januan
1238 wrenghis Khan's grandson, Batu Khan,
advancing like o whirlwind at the head of a
targe Mongol army, had reached Moscow
unimportant fortified town on a =mall hill
where the Neglmnata Kiver joins the Moscow
Fiver. The rude outpost was soon taken, and
ts rutler, Viadimir Iuarevich, son of the Grand
Prince of Viadimir, was captured and killed

The Mongol subjugation of Russia, which

14|

Bussinn htstorans call the Tatnr Yoke, lasted
Tomw TuomPsonN, an English phvsician and anti
uarian, has a special mterest i KRossan hiistory
The most recent of photographer CARY
WOLINSEY' s many GEOGRAPHIC covernges wis

"‘Wnol —Fabrie of History," m May

| 58,
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two centuries. During this time Moswcow In 1480, during the retgn of Ivan 111 (the

underwent a phenomenal transformation to Great), Grand Prince of Moscow, a Mongol
become the most powerlul principality in mmy encamped across the Ugra River with-
Rissin, though its houses were little more drew without attacking Moscow. Mongol
than log cabins and even 1ts palaces and for- rale wils over, Ivan's reputation was made,
tifications were made of wood, Moscow's and Moscow's permanence was assured. Ivan
wonden houses were vulnerable to devastat- wanted impregnable fortiDications incorporit-
mg fres, which swept through the city évery ing all the latest advances in military technol-
20 vears or so, Only one chapel and the ogy and an impressive citadel adorned with
crypt of another church survive from the fine huil-]ingh Lo put his stronghold in the L
Mongol period league of the waorld’s capitals. He set about
rebuilding the Kremhn on a grand scale,

ET TRACES of the old Moscow are bringing architects, military engineers, and

sometimes discovered — almpst hydraulic experts from Italy

always by accident. In the early The ancient trianguiar hilltop site (the

19605 construction workers erecting Lremlin stands some 125 feel above the
the new Palace of Congresses uncovered great  Moscow River) was shightly enlarged Lo ifs
logs that were identified as part of a defensive present 69 acres and enclosed by a high,
rampart built 800 wears
before,

In May 1988, while pho-
tographer Carv Wolinsky
and I were working on this
article inside the Kremlin,
a workman digmng a hole
in the Hoor ol a hasement
L'.|'-|..I'I'|l_'!l_."'||. FEEeir r]'I.I.' I":.]'!"]U
lin's Spasskaia {(Savior)
Tower Tound some strange
black objects. He thought
he had dizcovered a colle¢
tion of tove enclosed in a
wooiden box lined with
birch bark, but the objects
turned out to be a hoard of
2949 pieces of 13th-century
slver jewelry and other
ahjects (page 80

Tatyana Avdusina, curator of the archaeo-  Lenin’s nizce, Olga Dmitrievna
logical collections of the Krémlin's museums, Ubvanova, says that “the people wainted

iz convineed that the jewelry belonged to to see Lenin as he was in life, so his
Raty Khan's victim, Viadimir Iurevich him- wife and fomily agreed” to the huge tomb

on Red Square. Raised on a small street
in the Kremlin. she recalls childhood
tmpressions of Stalin as a "kindly™ moan.

self. “Only the wealthiest family could have
owned stuch objects,” she told me.

Before my astonished eves Tatvana laid
out massive bracelets dedormted with fabu-

lous human-headed creatures, lamge breast castellated brick wall as thick as 20 feel, with
ornaments with angels and Christian crosses, {ortilied towers at the corners, barbicans over
fihgree necklace-bends, heavy star-shaped {the entrance gates, and nodditional [owWers in
pendants covered with thousands of silver between. According - to legend, the design
granules, men's finger rings with bird included a number of secret tunnels extending
designs, a jeweled gold ring with an Arabi beyond the Kremlin walls.

inzcription, delicate earrings, and silver Thiz enormous undertaking took 30 veiars
money bars from Kiev, Chernigov, and to finish. Though numerous decorative
Novegoarod, additions kave been made to Ivan’s

[mspelee e Kremlin Fi



Corridors of power meet in
the Council of Ministers
building, where doy-to-day
decisions affecting the lives
af 280 million Sowviet citizens
are made. Vsevolod
Murakhovshils numerous
telephones underscorad his
importance as first deputy
prime minister, Mementos
on his desk included o button
proigsing President Mikhieil
Crorbachev, whose policies
eirsed the way for GEO
GRAPHIC coverdge of the nor
iy off=ltmits butlding,
where Gorbachev's office (s

iglxn located.
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tortifications in the past five centuries

and many of the old bulldings have been
destroved, much of his “Italian Kremlin®™
=till stands.

In the days of Ivan the Gareal anc afber-

wiard a whole medieval ity exizted within the
Krem

ereal houses for noblemen, 8 monastery and

in walls—warkshops and barracks,

dozens of churches, log-paved streets teeming
with people. By 1520 Moscow was said to
have 41,500 houses. | expected the bustle and
huhbub of colorful crowds, the dust gnd
emill of evervday life, ancient stones worn by
the boots of senerations of Russians and their
suhject peop
Instead, all was elinically clean, spotiess

and orderly and paved with new stones, thi
buildings freshly painted and restoroed t

| ]
- cm

(K

frside the Krentlm

ifeless museums, and
Lhe old Terom Palace with its red-and-white
painted roof like something out of an elabo
rateély contrived hlm el Mo one 1 saw

like new . the churches

insicle the Kremlin walls seemed to belong
there: They were all sightseers, outsiders
like my=eli

Inside the Assumption Cathedral, with its
tall pillars and its upper walls and lofty
celling entirely covered with paintings ol
saints, angels, aAnd biblical scenes, I canght
two tiny, linked glimpses of eternal Russia.
A cold-faced blond woman wearing the red
armband of an official pupardian pounced
ingrily on someone about to take a photo

graph, and as she turned away, another
worman, eyves lifted to sacred images, crossed

ersell discroeetly (Contimtued on page 78









. RECEDING 1

Arena for art and politics, the Palace of
Congresses includes a 6,000-sear theater
that goccommodotes huge convoecations of
the Communist Party as well s serving
it% 1 second stage for the Holshol opera
and ballet companies. Backdropped by
an imagpe of Lenin, the party's Central
Committer hosts g “solemn session of the

worieing people of Moscoww, ™

A lessan in just saying nyet was delivered

to the Supreme Soviet on Ocfober 28,
1988, when Roald Sapdeey (above) and
12 other delegates became the first in
recent memory to raise o hand againsi
proposed legislation. Then director of the
Space Research Institute, Sagdeey was
yroftng dgainst anfidemonstration regu-
lations proposed by the Communist Party.
Other members of the Supreme Soviet,
seen here {top Fight) earlier as they rub-
ber staumped legislaotion with thelr unani-
mots affirmative votes, were astordshed
[.ater, tn the halls of the Prestdium
bullding (far right), delegates discussed
the implications of the revolutinnary
miood that wirs sweeping thetr mnstofu-
tion. Though nominally responsible for
ericting all of the nation s lows, the

Soviet lepislature had historically been

Drarling of the forviegn media, maverichk '( '
Bors Yeltsin (eight) becogme a symbad of :

subservient to the will of the Commust
Party, to which most delepates belong,

the emergent moyvement toward democ
ratization when the party's attempis fo
sirip him of power were resoundingiy
repudiated by Moscow wters in the 19859

kLt nerdl glections,







HE REEMLIN = MUSEUNS B

walched over by Dt skng

b |

Cathedral a few steps away, the babushka o
guard radiated a kindly presence. When |
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Liudmila was shy and seemed suarded m

1 i ¥
HEr Answers, pul sHe expianec Tl the r

of wwons served as a pictorial summary |
Cohirestian tesaching and had an exact arranide-
mend, The central image above the door Lo

the sanctuary, lor exampile, was alwavs thal
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of the Savior. This was important in |

Beaming with pride, a young Kremlin

epard shows off his eredentials in the
Alexandrovskii Gardens, a popuilar park
by the northwest wall. Members of the
Kremlin security force live in the old
Arsenal building, which is closed to the
hundreds of thousands of tourists who
visit here each yeoar

A Soviet Army honor puard (opposite)
profects the Tomb of the Unknown Sol-
dicr, where an eternal flame commemao-
rates Sovietl troops lost in World War 11

army of workine erandmothe
wearinge the head scart that I--I.'-
been named for them. In the Annunciation

Limes because Tew people could read, Kussin's
greatest iwon painters, inciuding Ancdrel Bub-
gy L hieophanes the Greex, and Prokhor of
Lxoiroclets had workesd [TETE, DUt thelr paint

ngs were thought to have heen destroved tn

thie great fire aof 1547 (the vear of Ivan the
Cerrible’s wedding), There was widespread
amarement and delight when ¢leaning the
cons— part of the process of restoration
Lthat began 1n 1918 and is still unfinicshed
revedded that several thought to be Inter
copies were in fact the orieinmls

| was struck by the hisrmony ol the Annun-
ciation ' s transiucent gold-brown stone Hoors
and the rich colors of the magnilicent (cor
cereen. Still, | wondered, Where was th

wirrHInE Krembin, the one we th the Yesl

hear ahout nearly evel '!.: I tne NeEwsr

[he largest cannom in the world —with a
mch bare |'l.'.':i! e ross rows of parked
| .'i'.'.;. "l..'-.'!'.'i..'.i ars Lo -.'.F'I two huge, -".:I'.'"'.'

printed office blocks that lie bevond the
no-man' s-land of Ivanovsknn Sguare. On
the right 1= the Presidhium butlding, which
houses the oifices of the Sunreme Soviet. the

afly that 1o thisors OV rns tHe i intry

A
clistineuishied from the Communist Party,
wnich rules 1t Next doar, ereen domes] asicd

od tlpgeedd, stands the Councld of Ninisters
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building, where President Mikhail Gorba-
chev has an office and where the Polithuro
mitets on Thuarsdays. This much I knew, bBut
would I ever get permission to go there?

Clearly 1 needed a plan. | decided to
explore the Kremlin®s public ardéas in the
hope of fincing ways of gaining access to ils
real, hidden life, I began with the Armory.,
This greatest of Kremlin museums, which
hiowises many of Russia's most important his-
torcal treasures, s nonder the care of cura
tors, nearly all of them women, with a deep
knowledee of their subjects. Une of these,
[rina Bobrovnitskava, guided me through the
mize of [van the Terrible's seven wives (nol
all of them recognized by the Russian Ortho-
dox Chureh), alternately blushing and apolo-
gizing for her halting English. She introduced
me to the Measure leon, ordered by Ivan the
Terrible to celebrate the birth of his son, also
called Ivan, The jicon (page 86) 15 18 inches
||1|h|_.J.. Lhe same ||*|:1r__-.'T.i| as the newharn tsare-
vich, whose father killed him after he prew
up by striking him with an iron-pointed stick
it a fit of temper. In effect this act of parri
cide brought the 700-year-odd Riurtk dynasty
to an end.

There 1s no shortage of books and films
describing Ivan the Terrible's sadistic cruelty
and reign of terror. It 15 less well known that
Ivan was a patron and connoisseur of the arts
who commissioned the best-known building
in Russia, the lamboyant Intercession Cathe-
dral, better known as 3t Basil's, which con-
fronts the visitor 1o Red '.":'|'|||ﬁr[‘. with the
challenge: " Understand me i you can!” Ivan
wis an able, if ruthless, statesman, and Sovi-
et =cholars who regard central puthorty as
something to be desired see him as the real
founder of the centralired state.

SPENT MANY HAPPY DAYE In the muse-
um being taught by the best specialists
and looked alter with the greatest kind-
ness, AL eleven o'clock sharp on most
F!'I.I.I-I!'I!J!IITJ;._'!'_"- 1 'I.'||.'|'.III|[h I..'_l':'. il l'IlII t.il"lll'll. |.hLI iJ.t]I:IJI.L'
and maternal Elizaveta Shakurova, head of
thic Armory, to go to her office for tea and de-
licious cakes. OUne day Elizaveta brought out
a photograph of herself surrounded by five
senior clergymen of the Russian Orthodox
Church
“"Thi= wns taken in June 1988, the ml-
lemnium of the coming of Christinnity to
Russig, " she told me. ¥ We gave back to the

Inside the Kremiin

church some of the holy relics stored in
K remlin museums since the Assumption
Cathedral was closed for worship in 19187
~he smiled and offered me another cake,
pckding, U course, we only returned the
ones of little monetary or artistic value.
They were especially pleased to get the skull
of 3L John Golden Tongue, believed to give
!'-gst“.-t'tdl hlessing and protection to those who
keep it

My onderstnnding of the Kremlin's histon
improved rapidly when | met Natalia
Vvueva, curator af the Terem Palace, which
lies behind and contiguous to the Grand
KEremiin Palace, A born tedcher with an

encvelopedic knowledge of Rus=ian history,

Watalia dug oot old books for me and was the
perfect guide to the Terem's maze of little
corradors, starrways, buildings sl at odd
angles, chapels bhuilt one on top of the other,
connecting passiges, and curiouss recesses, all
huilt at different times for different people
The chapels give an intimate glimpse of the
private lives of the first three tsars of the
Romanov dynasty — Mikhail Fedorovich, his
son Aleksei Mikhailovich, and his grandson,
the voung Fedor Alekseevich —but on the
whole I didn't like the Terem because it is
nol genuine



In the [ate 18302, durnng the construction
of the Grand Kremhn Patace, the lTerem
wiis Tedecorivted in & | Tth-century stvle that
existed anly in the imaginations of the decorn
ity, the

tiledd stoves are not old, none of the fumiture

tor=s. 1 he result has a cloyving arfificis
belones, and the colored-glass windows are a
theatrical fantne

[ clidd ltke the Tsarma’s Golden Chamber
however. Its wall pamntings from the 16th
and 17th centuries give it unquestionably
the best atmosphere of any of the rooms in
the old palace

Natalia put my impression of the Terem
Palace as a lifeless Him set into perspective
“Peter the Lireal.” she |'~.|||.:'|-|--' AW AYS

loathed Moscow. In 1682 just before his
tenth birthday, he was called out to face a
podthirsty moh of musketeers. They burst
into the Kremlin, seized his uncle and sev
irew them onto thy
unturned pikes of the soldiers below, Th
mutineers hacked theiy speared bodies to
pieces. As tsar, Peter buill & new capital, St
Petersbure, and moved there in 1712, while

construction was stall in progress. He aban-

erad tamiy Imnends. -|EI|| 1

doned the Kremlin, and hife there more o iess
ched.™ It did not revive untld Moscow hecame
the capital agamn in 1915

'he new Bolshevik government turned the
cathedrals and churches into museums and
expelled the clergy but retained the old Chris
tian nomenclature for Kremlin landmarks,
s that one enters this fortress of atheism
through gates named for the Savior and the
Holy Trimity and continually encounters
reminders of the fervent Christianity of
ald Russia
The Grand kremlin Palace was bui
the tsars to impress visitors with the wenllh

and might of the Russian nation, and 1ts
mnction under the comimunisls remains the

same. 1 attended the official greeting of

v Mikhadl Gorbachey in the palace's vast
St George Hall, The two leaders entered
simultaneously from opposite ends of the hall
egach accompanied by a small retinue, and
walked townrd each other across 63
crimson carpet. Mrs. Thatcher, obviously
impressed, gazec
chandeliers and downward at the elaboratel

vards of

Uupward al [he massive

'!:::i' | Wi ||| I "!--I'I' The two leaders
mel 10 Lthe miicddle and shook hands witl

theatricnl solemnity Lomtinued on el NLE 01




From fortress
palatial compound

A city of wood, the Kremlin
of the 1330s (painting abowve)
was just emerging a5 a
major commerciel center
wrder Ivan I 118 recorded
history hod begun 180 years
before, when the Grand
Prince of Viadimir built a
stockade around an outpost
on the Moscow danid
Neglinnaia Rivers,

After a great fire in 1365,
Crrand Prince Dmitrii had
the expanded city surrowmd-
ed by a wall of white stone.
Impressive as these forti-
ficatHons were, they had
fallen into decay by same
1 20 years Loter, when Ivan
the Greal recruited o team
of Italian archirects to
rebutld the Kremiin, includ-
ing a new brick wall
enclosing the 69-oore site.

In 1988 o Kremlin work-

muen found a box containing
nearly 300 pieces of

(O

13th-century siler,
Archaeologists Tatyana
Daniilovna Avdustna (above
left, at left) and Nona
Viadimirskaia have daoted
the heard to 1238, when
the Kremlin suffereds '
the first of _
by the Tafurs,.
overlords in the
13th and 14th
centuries,

Remains of @ 1 7th-
century gate and

a 16th-century wooden
rocdd {left) were wun-

carthed during ngﬂ:ﬂ""
:lndurpﬂuﬂm
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TREASURES

OF THE

KREMLIN

palaces, and churches that
make up the State Museums of
the Moscow Kremlin—while
the buildings themselves offer
a veritable history of Russian
architecture. Nearly 100,000
objects illuminate seven centu-
ries of Russian roval life,
dating from as far back as the
carly Muscovite princes. Gold
and silver vessels of stunning
beauty share space with enam-
eled saddles, silver bridle

sharply with exquisite exam-
ples of Russian needlework
and gem-encrusted vestments,
A gift from the last tsar, Nich-
olas IT, to his wife, Alexandra,
in 1913, a jeweled enameled egg
from the House of Fabergé —
one of ten in the Kremlin collec-
tion —exemplifies the luxurious
tastes of the Russian anstocracy.
Embellished with portraits of
the Romanovs, the egg opens to
display a world globe depicting

82

Russia's spectacular growth
during their 300-vear dynasty.
Many of the Kremlin’s build-
ings have undergone frequent
resurrections and restorations,
cither from the ashes of fire or to
suit the whims of imperial egos.
Part of a constantly evolving
palace complex begun by Ivan
the Gareat in the 15th century,
the Terem Palace —one of the

Kremlin's first nonwooden

residences—was enlarged in

1636 for Mikhal Romanow,
first tsar of Russia's last
dynasty. Though the building's
structure remains intact, the
heady mixture of fantasy and
opulence displayed in the tsar's
chambers (right) and elsewhere
probably bears little resem-
blance to the original decor. In
the mid-1800s the Terem was
thoroughly renovated in a
| 7th-century =tyle and incor-
porated into the new Grand
Kremlin Palace.

After Mikhail's grandson
Peter the Great moved the capi-
tal to St. Petersburg— his
“window on the West” —
Kremlin’s grand buildings
languished for two centuries,
used only as ceremonial centers
and for occasional imperial vis-
its. But Russian monarchs con-
tinued to be crowned in the most
imposing of the Kremlin's three
greal Orthodox cathedrals, the
Assumption (pages 84-5). Now
museums, these churches
embody one of the world's most
splendid legacies of Russian
Orthodox art and architecture.

National Geographic, January 1990
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VAN THE TERRIBLE commemorated
the birth of his son [van with the
Mensure Icon, a likeness of the boy's

patron saint, John of the Ladder, made
the exact length of the newborn. In 1581,
27 years later, the tsar killed his sonin a
fit of rage. This doomed the Riurik dy-
nasty, as another son, the feebleminded
Fedor, succeeded him. Though Fedor
reigned, his wife's brother, Boris Godu-
nov, effectively ruled the land.

86

EMORIAL to a puppet tsar, a
golden chalice (below) was
given to the Archangel

Cathedral by Tsarina Irina upon the death
of her husband, Fedor, in 1508. After

the reign af her brother a succession of
impostors known as the False Dmitriis
vied for the Russian throne. The real
Dimitrii, Fedor's half brother, had died
mysleriously, some sav by Boris Godu-
nov's orders, in 1591. His likeness deco-
rates a tomb cover {right} dating from 1630.

National Geographic, Januwary 19090
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ESTIMONY to Muscovy's
position 4s An emerging
power, untold wonders

of art and armament from king-
doms east and west flowed into
the treasury of Ivan the Greal.
Two Persian war masks (right)
date from the 16th century, their
former gilding probably lost in
one of the many fires that have
swept the Kremlin,

Diespite the fires, the cache of
riches eventually outgrew Ivan's
treasury building and accumu-
lated through the centuries in
the damp cellars and storerooms
of the Kremlin's many palnces
and cathedrals.

ROM THE FORGES of a

| 7th-century Kremlin

workshop, a pair of deco-
rative breasiplates, too dear for
battle, were probably reserved
for parades. The lion's face,
with a cannon barrel in its jaws,
signifies an artillery unit of the
tsar's army.

Art and weaponry became
one in the workshops of the
Armory. Here artisans imported

from around the world
labored Lo produce the

elaborate trappings of war
demanded by the tsars.
By the early 18th century,
after most work-
shops had been moved
to St. Petersburg, the
Armory had become a
storehouse for royal
treasures of all manner.
The present Armory
building, compieted in
1851, houses much of
the Kremlin's collection,
which dates mostly from
the 13th century or later.

National Geographic, January 1900



RETWORK OF FANTASY FIGURES

adomns a 17th-century rifle from

the Kremlin workshops. One of
some 300 antique guns in the Armory,
the gun predates the reign of Peter the
Great, who modernized his army with
flintlock firearms. Crowned in 1682 at
the age of ten, Peter was said to have
mastered 14 crafts, including boat-
building, which he learmned in the
Netherlands, Legend has it that an
array of gold-framed ivory buttons,
hand carved with military themes,
were produced by Peter himself as
decoration for one of his coats.




Fioravanti and other Italian architects
to refurbish the Kremlin, Besides re-
builkding the Assumption Cathedral,
they erected the magnificent Palace
of Facets. Designed in the Italian
stvle, it was completed in 1491,

HURCH AND 5TATE were powerful
allies in 1486, when Ivan the
Great presented a silver taber-

nacle called the Great Jerusalem to

the Assumption Cathedral. The

niello-finished vessel is decorated with

likenesses of the Twelve Apostles. making it the oldest secular build-
Disparate Slav principalities, ing in the Kremlin, Perhaps the
which began their conversion to most celebrated room in the
Christianity in 988 under Viadi- Eremlin, its main chamber

mir 1, achieved political unity
under Ivan the Great. Ning

(right) served both as throne

vears before he Ivan and his successors.
ascended the throne The room’'s interior has
in 1462, Constanti- undergone several radi-
nople had fallen to cal changes through the
the Muslim Turks, centuries; the present
creating a spiritual murals date from 1882,
vacuum for eastern When Gorbachev re-
Christianity that in ceived U, S, President
time would be filled Ronald Reagan in the
bwv Moscow —the chamber in 1988, he was
“Third Rome" of continuing a tradition
Russian Orthodox that dates back to Ivan
legend. Cementing his ties the Grreat. A 1 7th-century
with the church, Ivan took for his painting (above) is thought by
wife the Byzantine princess Sofia in some to depict the welcoming of a Polish
1472, Unhappy with the provincial char- delegation by the first False Dmitrii
acter of his court, he hired Aristotile during his brief reign (1605-06).

G0 National Geographic, January 190900
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WOILD OF WEALTH beyond
imagining unfolds in the
Armaory, the Kremlin's main
museum. Here are the jewel-encrusted,
sable-trimmed crowns of the tsars; and
here are their thrones, including one
embedded with more than 300 diamonds.
Dating from the 16th through 18th centu-
ries are carriages that trundled the tsars
ani their families through the rude
streets of Moscow and St. Petershurg.
Omne of the grandest (above, at far right)
was a gift to Catherine the Great, report-
edlv from her lover Count Grigorii Orlov,
Ruszzgin's notorious Prussinn-born mon-
arch, Catherine came to Russia as a 15-
year-old to marry Peter [11. In 1762 she
staged o coup and had herselfl crowned

empress. Nexi Lo a lapesiry portraying
her in later years is her coronation dress,

embroidered with golden eagles.

92

National Greographic, January 1000



¥ DEGREES [ learned my way around

the Kremlin and finally approached

the frontier of the other worid |

wias interested in, the one that lies
behind the public facade and bevond the
tourist trail. My first insight into how to get
permission to enter the Kremlin's world of
power and politics came by comncidence when
one day I went on a tour of the Grand Krem-
lin Palace with a guide from the Armory. 1
wanted to photograph some of the rooms.
Camera-carrying foreigners are glways
regarded with special suspicion, and this
request made the guide nervous “But the
Ministry of Culture has given permission,” |
explained, doing my best to soothe her, The
guide looked even more uncomfortable and
went off to make a telephone call.

She returned saving that it was impossible
to take any pictures and that it was nothing
to do with the Ministry of Culture anyway.
“Well then, who does it come under?” 1
asked. “The KGB," she replied. Every
building within the Kremlin has a guard able
to grant or refuse entry, who may be an eagle-
eved babushka, a plainclothes policeman, or
a uniformed officer. Bat the security of the
kremlin is the responsibility of the KGE —the
ubiguitous Committee for State Security.

It was now clear: To get anywhere 1 must
deal directly with the KGB. This was an
exquisitely difficult matter. Top Soviet offi-
cials concerned with sensitive questions of
state security are not allowed to communicate
with foreigner<. 1 would have to negolinte
with people I was not permitted to meet,

It was more than a year before 1 was
ushered directly into the Grand Kremlin
Palace, seated in one of the tsar's private
apartments, and asked by a genial gentleman
in civilian clothes what it was that 1 wanted.
He was tall, slim, liftyish, with clear blue
eves sel in & long face and a large, straight
nase that gave him a rather un-Kussian
appearance. Though he got a salute from the
uniformed officers and I once thought I heard
someane call him general, I never saw himin
uniform. [ shall call him K out of respect for
the sensitivity of his position as the head of
Kremlin security.

1 handed K a long list of requests. He read
it and exploded in laughter: * You want to
climb the Savior Tower? 1 shall need an
extra ration of milk to stomach that responsi-
bility!" He leaned over o Cary Wolinsky,

Inside the Kremilin

“"What Russian have vou learned?™ he
asked, Ina flash of inspiration Cary remem-
bered from lunch the word for mustard —gor-
chilsa, At every subsequent meeting, to the
puzzlement of byvstanders, K would call out
“Gorehitsa!” instead of good moming.

K had the power to cut red Lape, and cul
it he did, giving Cary and me unique oppor-
tunities to observe the workings of the Krem-
lin. I grew very fond of him and missed him
when he became ill before I left. We also
formed a bond with K's assistant, Slava. At
first | percedved this functionary merely as
another of the gray men who come in the
hundreds to work in the Kremlin, wearing
the security man's uniform of gray suit and
soft-soled shoes, Later I found, as one so
often does with the Soviets, that the grim
mask of officialdom concealed a warm and
penerous nature.

We first met Slava on & visit to the Trin-
ity Tower to take photographs. He walked
behind, observing our smallest actions.
Access is through a closely guarded entrance
that leads to the headquarters of Kremlin
security, the surrealiztically named Palace of
Amusements, where Stalin Hived in the 1920s
and "30s, This building has two inner court-
vards, where the cars of the top leaders are
kept. As we approached the Palace of Amuse-
ments, our Russian companions were tense
and nervous, as if some secret was about to
he revealed.

Inside Trinity Tower we were greeted by a
maost unexpected scene: The guard on duty
was playing a trumpet at his desk. It turned
oul that the tower is the rehenrsal studio of
the Kremlin Commandant’s Fxemplary
Band, a highly accomplished and versatile
military band that plays at state visits and
other official functions and iz heard over
Soviet radio. That day the musicians were
making a multi-track recording of heavy-
metal roeck number=. Later I heard them
playing absiract music by a modern Soviet
composer as well as the more usnal marches
and waltzes.

HIS DISCOVERY broke the jce, and
so0n other " secrets™ came into our
posaession, We discovered, for
example, that Slava was in charge
of A Kremlin falconry team, Slava explained

that the Kremlin has a recurring problem
with flocks of hooded crows that assemble

B3



I the still of the might, a convay of near the Owal Hall, where thev set up a noisy
soviet tanks files between the State His- CRAWINE M apparent imitation of the Council

torica! Museum, at left, and the Cormner of Ministers.
Arsenal Tower en route to Red Square The crows are mischievous and high

Hreparinge for ity rode in the November 7 i ; ; , i
Vparing e iy wilal bt St spirited birds, much admired by the human
wines who work in the inner Krembin, When

oo conditions are right, crows compete to

piride for the anniversary of the Bolshe-
vilk Revolution, the army rehearses in the

parrly morming hours before dloscow's | 2
- per e Cross of the central i |

nirne million people arise and reclaim [T h on the ¢ross of the central dome of the

their stredts. Y[R LA \ |:||I_':|".'.I Line altes BiOLnee

Lhey JUn r i, 5K lown the dome on then
ek siches, andd shoot off into space, | saw on
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row drop i chestnut down one of the big K himself introduced Cary and me to th

métal rainwater pipes, flv down to th falconry team in the Tainitskil (Secret) Gar
eround, listen as it bounced and rattled its ien, which extends [rom Ivanovskal L SJLLETE
way to the bottom of the spout, then pick i Lo the Kremibin wall by the river. 1The [alcons
up &gl repeat the performance nandlers, (e and MNikolal, both Aremlin
“IInfortunately, " smid Slava, " there are gunrds, were shy and awkward until Cleg,
too many €rows, | heir numbers must | \ with touching spontaneily, handed around

trolled.” The sound of gunfire mnside the ipples picked from a nearby tree. Oleg and

Rrembino would be an embarrassment, o th SWikolad had with them a fine juventle gos

Kremlin Commandant's effice took up hawk, one of three in training. The bird was

Nalconry s o more disereet menns of culling attached by jesses to n leather eauntlet worn




Dy Lhie handler, equipment they had mac
The handler tralns the
hawk to return to him by whirling a feathered

lure, The falconry operation has not been @

themselves (below)

Crows know a goshawk when
and they immediately fly awas

| EviEr sass

totnl success:
LY S One,

CT1 IMAsSe e Caught
Msearbv, female gardeners diligently weed-
vatered

il Al In Keeping with the gncient

Fussinn tradition of impressing loreieners
[T Unorms
Indifferent to thetr withering stares, K picked
rases and presented them to my
assistant with a wicked twinkle in his eve.
[espite our contacts with K, Cary and ]
sometimes ran afoul of men and womes

B 1 -I--
vl 1L WS

they hat all put on new Dlue

i |||-'--. LN II':' ||;-I |'.'-."|Ili|;_ [ |-| |||'l.". £'F

r 4
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s

et of the seécril Gearden 15 stnotly closed Lo

B -
the public; no one may even approach the

arvice road entrance near the Borovitskala

[ower. When Cary, IEnonng wWarning signs,

stepped & few yvirds inside the forbidden area
fi r;:r'|||[|||_';_-_r|-'| I!||' '|'|I'r"|ll"'-,. thi NEATESE S&C1
ity man Hew a shrll blast on has whistle, A
passing black car hrsthing with anlennas
wererched o a halt, and one of K's men

it pnd crepted a tremendous furor
From this

that the Secret Grarden

AFRARY Iw

extraordinary reaction | inlerred
till has its secrets
Legends abound of people leaving the Krem
including Napoleon,
retreating from fires that swept the city,

III-I'|-|I1 Il I .'.'-'T:_I.'il i"—";-'-:' I

N by secrel tunnels
L position to know,

] said that they knew nothing about am
tunnels, replving so quick

' v and with such consisten

v s to lead me to believe

HEN
the apartment
whiere Viadi
mir Hvich
Lenin lived and worked
during his five vears in the
Kremhbn, security was
xtra strict — documents

soritimized on the way in

| VISITELD

il out, nsoft-shoe man ot
HITIOSE EVEry LUrm, even il
the tmlet. 1 he

rensnn: Prestdent Gorha-

SSENET 1

e
¥ ol

chev's office 15 nesrby
vide the
of Ministers building, I was led along elegant
creaky-floored corridor: covered with
rovernment-style crimson carpeting, past
offices posted with the occupants’ names. It
was impossible to keep truck of where |

WaS
il any given moment, None of the passiges
FTeas

al right aneles, and o make 16 worse the

corridor windows apén on an inner courtvard

shaped, ironically, ratheér like a pentagon, |
had en in Kussta long enough to wonder
whether this 18th-century labyrinth was part
of a master plan to dise
My scholarly guide at Lenin's apartment
and-office sudte, Lindmila Kunetskava, dis

ne with her courtesy and (ran

FTENL VISIEGTS

LI5S
‘Lemin and s wilte were bhoth of the nohil
bl ma

ity " shi with the enthusticsm ol LI

who loves a [amiliar subpect, * His wile,
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Nadezhda Krupskaya, was a hopeless cook
they had a servant l.enin's siater
smoked . . . Lenin himself enjoyed hunting,
went to bed late and got up late he and
his wife slept In separate rooms . . . he had a

command of séven foreipn lanpunres —
French, German, English, Itnlian, Ceech,
Potish, and Swedish, plus a knowledge of
Latin and Greek."

Lenin was one of many false names he used
to confuse the tsar's secret police. His fami
name was Ulvanov. Lenin and his wife
shared their apartment with his unmarried
sister. Maria, and the rooms still preserve
something of the family's presence, The
piano scores copled out in a neat hand bear
witness to their musical interests, “ Viadimir
livich sang baritone, and the women pliyveid
the piano,” Liudmila told me. The oilcloth
an the kitchen table, the chipped plates,
cheap bentwood chairs, scattered belongings,
and personal photographs give the feeling ol
a real, if Spartan, home. Books were Lenin's
passion, and his rooms house some 8,000 vol
umes in several languages. His own phenam
enal output of some ten million words was for
the most part published posthumously

A photogruph taken by Lenin's sister
shows him near the end of his life, age 53, sit-
tng in & wheelchair after a stroke that para-
lveed his right side (page 70). A lot of interest
surrounds Lenin's ethnic origins, and |
thought that it might be possible to discover
something by examining unretouched photo-
graphs. 1 was intrnigued to observe that
[enin, descended through his father from
Mongol Kalmyk forebears, had the epican-
thic fold —the extra fold of smooth skin coy
ering the upper evelid, This {eature 15 not
ways visible in his official likenesses.

For a frsthand aceount of life in the
Ulvinov family 1 turned to Lenin's niece,
DNga Dmitricvna, a sprightly, bespectacled
teacher of physical chemistry at Mascow Uni-
versity, now in her 50s. On & bitterly cold
morning the took me to see the house i Cav-
alier's Row where she had lived with her par-
ents until the 19505, a short street where the
Palace of Amusements and the Palace of Con-
preases are located. She reminiseed about the
wonderful time <he had as a little girl in the
Kremlin. She went evervwhere, plaved in the
old butldings, rode a pony in the Secret
Garden, and from Lime to time came upon
her uncle's bloody-handed successor, Joseph

y

ull

Inside Lthe Kyvemlin

Stalin, walking 1o the grounds. “As a child ]
saw him as a kindly man, " Olga says

Lemin's family, told that the peéople wanted
to see him as he was in life, agreed to the
display of his corpse. His wife may have ex-
pressed thedr real senliments when she wrote
to Provda: " Do pot allow vour mourning: for
[lyich to take the form of external reverence
for his person.” Lenin was, of course, a mili-
tant atheisl, so it i= a great irony that he
became the focus of a quasi-religious official
cult. Its hallowed images, orthodox texts, and
lovous festivals parody the truppings of the
religion that he so vigorously suppressed.

The cult's principal relic 15 Lenin's corpse,
exhibited 1n & glass case 1n & squat red granite

building, (Comiinued on page 102 )

Kremlin Commmandant Cren, Crennadii
Bashhkin oversees the comings and goings
of all within his domain—even the crows
thirt crowd Kremlin roofs. To reduce
their numbers, yet aveid the sound of
punshots coming from the Kremlin, gos-
hawhks were trained by folconry experts
(opposite) on Bashkin's securtty staff.
After a long wet day, one bird gets his
wings dried in a public restroom.






Shrine to an illustrious revolutionary, and

perhaps to human patience as well, Lenin's
tomb has been the focus of endurance-testing
lines since his embalmed body was placed here
in 1524, "Some come the night before,” said
the photogrupher, “and sleep in the park.
Mainly they are curiosity seehers.” Last
Hnmnﬁu'.!.nh'lmhwdmﬂihrrw

N to be reopened in mid-January 1990,



Chatrs are considered a nuisance ai
dinner receptions in the Palace of
Congresses, where guests stand to partake
of an otherwise formol meal. “It's easier
to muove around and soctalize, ™ one
explained. This occasion was hosted by
President Gorbachey in honor of the

Sovied Olympic team. During the recep-
Hon Arvidas Sabonis (below), star of the
gold-medal-winning Soviet basketball
tedrrr, disked—and loter received—
Crorrbizchey's permission to ploy cutside

:
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»
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the Sowviet Union. Though the Portland
Trail Blazers own U, &5, pights to the
seven-foot-three-inch Lithuanian, he
stgned o one-year contraoct to play in
Spain for the 1989-90 season

In the Kremlin there is no shortage of
lievish halls for affairs of state. Espe-
clally impasing are a chain of ceremao-
nial rooms in the Grond Kremiin Palace,
each bearing the name of a saint. In
[987 a British delerpation awaits
Gorbachey, who had earlier received
Prime Minister Margoret | hatcher in
5t Greorgre Hall, an extravagantly
decoruted room some 65 yards in [ength,
Later a set of cultural and economic
accords between the fwo countries were
signed tn adjotning St Viadimir Hall







Kremlin Commandant Gen. Gennadil Bash-
kin, whose regiment of guards provides the
sentries, told me that since 1924 more than
110 million people have visited the tomb.
(Closed for repairs last November, it is sched-
uled to reopen this month,) In 1941, as the
German army approached Moscow, Lenin's
body was secretly removed and taken to Sibe-
ria [or safekeeping. Hiz posthumouns condi-
tinn is remarkably good, his beard still red
and his skin radiant. His pickled brain—
sectioned and preserved in paraffin —resides
in the Institute of Neurnsurgery.

It was my own impression that the endless
quene to see Lenin's remains has been gener-
ated neither by devotion nor, as skeptics
might suspect, by rent-a-crowd. The people 1
spoke Lo were from every corner of the
U.5.5 K. Some had slept in the Alexandrov-
skii yardens to get to the front of the line.
And why were they there? A man from Urvu-
pinsk summed it up: “This is my first visit to
Moscow, and I want to see all the sights."

I decided 10 join him, and great theater it
turned out to be. The line advances steadily,
At the entrance a saft-shoe man rechecks for
hags and cameras. “Tum left!” Umyformed
grards evervichere, " Take off vour hat, but-
ton vour jacket!” Six steps down, turn right,
more slefs down, " Uncross vour arms!™ Sur-
prisingly deep undevground: Yes, I remember,
the old moal was excovafed. " No talking!”

Ah, there's the body, feet pointing toward
Red Square, waxy face on a white pillow,
black jacket with collar and tie. Soft Hghting
and silence. The right hand s clenched, the
effect of Lenin's stroke. Too much reflection

from the skin—could it be wax? Tiptoe
around the foot of the bier with its glass walls
and decorated metal superstructure. The left
hand 15 open. " Turn right!” Up the steps and
out of the darkness into the light again.

{Jutside, the line drifts past the graves of
the famous: Chernenko, Brezhnev, Stalin,
Frunze, Kalinin, and others, each with its
portrait bust and posy of plastic flowers
(Stalin’s larger than the others), then along
the Kremlin wall where the remains of other
“renowned figures in the interniational
communist movement” are interred. Stalin's
corpse once lay alongside Lenin's, but Nikita
Khrushchev had it moved out in 1961, Cary
wanled to photograph Stnhin's grave, but per-
ma=sim was refused. I wondered if this meant
the tyrant’s remains were in for another
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demotion —perhaps to the Novodevichii
Cemetery, where Khrushchev is buried.

WONDERED, often, what Lenin nnd
Stalin would think of the new men of
the Kremlin, and of their policies of
glasnost (openness) and perestroika

(restructuring). Une of these, Vsevolod Mur-
akhovskii, then first deputy prime minister of
the U.S5.5 R, kindly invited me to sit in his
office for half & day while he went about his
business. He occupied alarge room, its walls,
floor, doors, and furmiture inlaid with woods
of every color and grain to give a most elegant
effect. His desk sported the inevitable collec-
tion of telephanes, including, of course, the
status-giving verfushia, an exclusive tele-
phone system restricted to high officials (page
72). A campaign button on his pan rack bore
a smiling likeness of Gorbachev and the
breezy un-Russian slogan, “1 like Gorhi "

Murakhovskii, sixtyish, stocky, red faced,
and [erocious looking, turned out to be a per-
son of great affability and charm, He invited
hiz official visitors to sit with him at & long
table with 20 chairs around it Facing his desk.
One group from Siberia wanted machinery,
another spoke about a feod-packaging
symposiom in the United States they had
attenided, another presented a report on
hydrological problems in Central Asia

After Murakhovskii's visitors left, we dis-
cussed some of the problems of greatest con-
cern to him. He was clearly deeply troubled
by the situation in Central Asia, where the di-
version of water for irmgation bas caused the
level af the Aral Sea to drop by 45 feet, leav-
ing former {icshing villages 50 miles inland.

Maturally, I took every apportunity Lo
obzerve President Gorhbachev at close gquar-
ters. I watched himm moving among the ath-
letes at a reception for the Soviet Olympic
team and noticed that he has that rare quality
of giving his attention to the person he is
speaking to as if no one else m the world
matters, Clearly the athletes found him
approachable, A Soviet reporter overheard
Arvidas Sabonis, the seven-foot-three busket-
ball plaver, asking if he was going to be given
permission to play for the Portland Trail
Blazers:. “It can be discussed, " Gorbachey
replied diplomatically. When someone hand-
erl him an invitation card and asked for his
autograph, a real scrimmage began, to the
distress of the security men. Gorbachev

National Geographic, January 1900)



While parents wait patientiy in the cold, an army of children descenads upon the
Palace of Congresses for the annual New Year's party, With three shows a doay for
fen days, some 250,000 children are entertained with games in the lobby {obowe)
and staged shows in the huge theater, Grandfather Frost, a ficure remarkahly

sirmilar to Santa Claus, presides over all



oo pood to pass up, a steep hillside near
Borovitakaia Tower has begn the site of
imprompiu sledding for yeoars—an
afflcially unsanctioned pastime winked
at by officials. Inside the citadels walls,
a new breed of revolutionaries are
challenging the old order with glasnost,
perhaps marling o new chapter in
Kremlin history.

sigted. smiled. wnd evien gotl bis wilie Lo s

Lhe cards tor good measure

REVEALING OPFMORIUNITY 10 ODSETVE

the Soviet leader arose on Clctober
28 1988, at a merting of the Su
preme Soviet in the Grand Krem
lin Palace. This was the body of 1,500 that
enacted the laws and from which—as ead of
its Presidium, or executive committee
bachev held s title of president
ties took their seats in a chamber egquippecd

{r07r-
[he depu

wilh rows of neat desks lacine a |-m|'||!r| -

servied for the Presidium. A 1S-channe! sounda
svslem provides, in theory, lor intérpretation
of the langunees of the
up the U. 5.5 K glthoueh
the Russian channg! 15 used. Deputies come
5.5, R, and from
nll walks of life, The colarful crowd meluded
n sprinklhing of high-ranking military men
wearing greal sliabs of medal ribbons that
VILICS
counted 18 rows on one old wirrior

Under discussion was a bill relatimg to pub-

[ECe, Onily

L frra

from every caorner of the 1

refer to o= their "icon screens.” |

he demonstobions. =inoe stalin s hrme oo one

had evier voled against any propaosal pl
e fore Lhe SUPTEme S0 ek, the periunctary
nvariably being followed
I I.Jl E TITTEE .

| 3 peope Al tual 111

An astonished silence
was followed by ingcredulous asghter and
commaotion. At that very moment | was on
the floor of the hall watching President Cior-

ni L . LEE
Anvone againsts

DY A unanimous vole in taviol

W FRISEA

NOWevED

hands 10 opposition

bachey, He wias relaxed and smiling, ¢hatling
to Prome Minister Mikolal Bvehkov as i say-
tng, " That's what 1 was hoping fo

=evierid months later the reforms went even
: Depu

tes convened in Mav 19539, Most of its a1

urther, as & new Congress of People’

members, chosen in locally contested ele
tians, belong to the Commumnist Party. Bul
the new body 15 in tum empowered to elec

the president as well as the more streamlined

1§ repuiblics that maoke

2w

n&w ""I![-E'l"'l'l-i' Saviiel —which occasionad iy
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In choosing the path of reform Gorbachey
in some ways resembies Peter the Gereat,
who, against the determined opposition of
conservative opinion, mtroduced new deas
and technigues from abroad in an attempl to
drag his isolated, stagnating country from tha
Middle Ages into the
rhiev's |_:|.|-'il'-l--l i'.l:_'.i'l. rcre Jiftieult and

sions. and business oy

=tH century., Gaorha-
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change, but he alzo has to contend with a rs-

dangerous than Peter's. Not only does

HVE 4 potentia

ing tide of expectations for better living con-
ditions, more consumer goods, amnd greater
mdependence for the nationalitres—in effect,
in end to Russian domination, which pre-

iates the communist e
LIn a winter s morning tust bhelore ey mg

Moscow. | walked to the Kremlin through

e Alexandrovskil Gardens. Children were

fngide Lhe Kvemiim

shidimg down the steepest part of the Kremlin
hill on improvised tobograns

At the Borovits=kata Tower gate 1 noticed a
mitlitia captain of the Kremlin detail pulling
some secds out of his [ ket 1 recognized this

man as oné who had been difficult on several
priviousoccasions, He gave a little whistle
pred @ bird flew down and ook the food Trom
s hand., " Make voursell at home! he saad,
waving me through with a blg smile

All strength to the new revolution, |
thought deep within myself [
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Ehe tamous (Chinese delicaoy
Al around me

Hight of my three Thal companions, stood
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1 surrealist Lsi D strgcire — % lritis

A husband and wife team, ExC VALLE and D
AUTMMERS are the authors of “Honey Hunters of
Mepal™ (G N ;
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stunned by the impact, a block-nest swiftlel
rests in Ip's haond after colliding with him in
the dorbness, Uttertng rapid loud clicks, the

hirds use echolocation to find their way in the
caves. But the swiftlets, easily startled by the
chimbers, frequently bwmpy into them.

latforms, and bridees, Bamboos soared high
ibove us. The ammonia stench from the thick
Bird and bat gunno was almost over

.-_r|||'| |
pOWEring | muttered to mvself, "' Thisis mad
olute madness.”
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Alone, this chimb would have been a night
mate. But the calm of my three companions
was infectious—1to them, clambering up this
tragile treflls of bambsoos and vines wits just
mother das wiork. Like thei
grandfithers, the climbers have
the nests since they were boyvs
wits the eldest. There was not

fra tat on s musculsar frame
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over my notebook, | realized thateven for him
the climb had not
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Soon Sahat, Ip, and Em were doing what
they had come to do— harvesting nests. The
three of them are capable of gnthering 130 a
typical day. The two older men slid down a
vine. Their voices echoed beneath us. In the
gloom I could make them out on a platform
that looked even more fragile than the bam-
boos that brought us here, The lianas holding
the scaffolding groaned, the bamboos bent.

Beside me, Em chiseled a nest away from
the rock face with his vada, a three-pronged
ool carried by each of the men. The nest was
nbout two inches across. Its fine texture and
translucency reminded me of a porcelain tea-
cup. Em broke it into two and, after passing
mé half, hit into his share. 1 did the same, but
to my great disappointment the raw delicacy
was tnsteless and rubbery, The nest gntherers
nonetheless swear by 1ts rejuvenabting power
During the collecting season, from February
to May, they climb the bamboo web at sunrise
and descend anly in the evening: Traveling
light, without {ood or water, their sole source
of nourishment s the nests, which they helieve
give them the energy of birds.

Mests are collected three times in o season.

Nest Gatherers of Tiger Cave
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A fortune
on the wing
iy A HIG BUSINESS thrives
~on these tiny birds. Indo-
nesia alone ships 20 mil-

* lion dollars' worth of
nests A year o Hong
Kong. Gourmets prefer
the pure-saliva nests of
white-nest swiftlets
[ Aeviiramies fuciphagus)

to those of hlack-nest
swiftlets (A, mocimuy ).

e v e

The birds rebuild them twice, usually in the
same location. The third nest is left until the
swiftlets raise their yvoung. After the fedglings
leave the nests, the third nest is removed, and
the collectors return 1o their other occupa-
tions—Ip is a boat carpenter, Sahuat and Em
are fishermen,

HE HABRVEST i= big business. In

Hong Kong nests currently sell for

as much as a thousand dollars a

pound, and the price continues to
rise. A leading authority on the history and
chemistry of bird's nests, Yun-Cheung Kong,
professor of biochemistry at the Chinese Uni-
versity of Hong Kong, believes that swiftlets'
nests have been enten in China for 1,500 years
According to Dr. Kong, the discovery of Tang-
dynasty porcelain near Niah Cave in north-
western Horneo suggests that importation of
the delicacy goes back as faras A.p. 700, Early
in the Ming dynasty (1368-1644) a eunuch
named Cheng Ho made seven voyvages
through Southeast Asia in command of an
imperial fleet. Among his instructions from
the emperor were to note the diet and produce

113






A descendant of the Malay fishermen who
have harvested bhird’s nests for generations, Ip

greets a passing fishing boat from the mouth of
Lo Liam Cave. Although {f is not certain when
the Chinese began eating nests, records show
extensive trade in this region by the 16003

A d6-foot-long mural of ships discovered on o
warll of Wong Lung Cave (left) depicts mainly
Mualay ships from the 19th century, Such pic-
fures, some showing earlier ships; appear n

g number of other caves and may représent a
record of the vessels that visited these islands,
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By the mid-1 7th century edible nests were a
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[he men of Rimau Cave collect two kinds of
["he white nest of pure saliva butlt
hy A. fucrphagus and the black nest of
which incorporates the birds' fea

I'he black nest i mutri-

tional value than the white and, because of itz
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OUp Aand reasons for doing s
seemed very [ was fascinated
by this [ nest gathering and by
the skill and daring of the men who did 1

Une day, high m the cave, Em

watched the two older men tie vines end b

end, making a strand some 70 feet long. B



Nimible as a C1rcus aorobat, o nest patherer noamed Samane pulls himsaelf hond

gver hand into the entrance of o sea cave. His companions have moved their boats

tir one side in case he loges hig grip. In February and March the gotherers tinke




ice He birds come back and rebuald, The men E€Me] gl Iy hoarvesr thi

third amd last nest in Moy after Hedghings depairt,. Biologists Rove fownd thad fh

cline dand uree a moee Hmdted harvest,




attach their PO 'hen tha v climbed down | 'he nest gatherers tell tales of men turnine
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inal structure was buift by a saee called Tok Ta three-proneed rada, “"Bul now the magic is

Fir From Satun in the south. Warkineg alone. sappeaning, Sithat told m |

A no longer exist. | hese days we hadl

mering poles into small holes in the rock. Tok petter oulld our bamboos strong, lor there are

[a Pa instructed his companions waiting still & multitude of SpIrits Lving in the caves.'

'eople

this ancient had chimbed o the top by ham- lok 1a

1
elow not o ulter & word, gven o ey saw He warned me never to sit down on the knot
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Before beginning their dangerous work, Sahot
cric Ip leave tobaceo and coconut milk near a
ribboned staloagrmite negmed Tok Kimau, the

gord af the cave. " We malke these offerings to

please Tole Rimou, ™ savs Sahat. “Then we can

collect the negis hecause he allows us to do s0,”
Their work is strenuons as well as risky: Both

Yol whe I'IL.:.!il;-. i rool aut of I'r!i_' iy (1

II;--I-
tom), and Ip typically climb ten hours a day
Sahat’s counterpart in Kholad Cave, Ron,

has o massage after a longe day




vhat vou must
lied by havine thought< ol
[ concentrated on making ms
mooth and light, I began to lorget tl
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trength of the next bag
to dust. Men hav
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Ivviun Hardoux, who

LT aith me i many cifbicult sttt
realm. Al imalava, and. thanks Lo moclers
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nge throuel ] B owall of white nests bhut oid not
Eui .|| LT el BT AWaAv with our bhare Ii-: 1ls
ing every alwavs removes the nests with his
e creaine s iils are hlessed and imbued with
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ling from the cave’s spirits

I climilbw pneer them. If a nest gatherer findds

o keep his hands free, Sahat grips a torch in
eis teeth as he works, Such torches—made
from bark soaked in resinous sap amd thed with
string-—cast a broad light on the cave walls,
mare wsefil than the narrow beams of thei
flashlights, When necessary Sahal ties a torch
plorng with his rada, to the end of a bomboo
poie (aboée) To redach hard-to-petf nests







eft his rada behind, he must descend immedi-
atelv; this is

rerous for

asieml from the sods that it is dan-
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o, with his sense of humor, s skill as a

climber. his |-:r|--'.1'||'||;;e af the caves and tan

betame our indispensable companion
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Hetook usan i tour af discovery through some
of the othercaves. Pla
foliow i

smile from chamber to chamber, down dizzy

INE A PBUNTSHINE AT i

i leader. he led us with a mizchievou:

ing hetghts on lianas and mud slides, through
long tortuous tunnels. The stulfv atmosphere
left us gasping f

To enter the cave called Tamyal
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my Hashheght, red anls
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K I-_- -.'|||II'|"-' WEEEL T |-. DACE ST |I: ':.|.'|

elienmed 1n Lhe beam of
it my legs. 1L was A Erip on
that the rock was sweating. The beating of
wings wis the only sound m thisstll universe
| orced mysel! o overcome claustrophobin

F (WL
equipment [ outweighed Ip
, L had to exhale and stretch
¢ through
Haltway along | used my knees and feet to stop

myself from shding down the vertical shaft

Being much [arger than my
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face avarlable. If the gatheréers could not reach

them, they would atfix

weir radi and tarch to

the end of & long bamboo pole

vgaan and again 1 was surprised by the

1
aces where the ards nestedd

s{rmelimes Lhe
nests were as much as two miles cdeep ina laby
to find

thetr way through this mare, alwavs returning

rinth of tunnels. The birds

o thelr roosting site
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has miven thi

AdFLY LD NDAavIERLE N the dark that

ave-dwelling Aerodramis adis
tinct advantage over non-echolocating swifts

a zeries of rapid loud clicks like the
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n the dirkness of thi

'hev can feed in distant |

Uttering

ound of a rattle, th thle to bind theie
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When caves are too wet for scaffolding, which
tends to rot guickiy, the climbers use a “walk-

ing bamboo.” Guyed by vines to the cave floor,
this structure (Teff) can be picked up and
moved even while Ip clings to its top. Kotten
bomboos covering the cave floor {above)
testify to the haozards of the enterprise.

dav, return o roost fate at night, and nest in
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Among birds echolocation 18 Known only

L
in these swiftlets and in the unrelated nilbirds
af tropical America

ke swifthet "= system of acoustic orientation
15 rudimentary—unlike the navigation appa
ratus of the bat, that of the swiftlet is not sensi
tive enough to detect insect prey—but 1t is
paoequate L
surfaces such #s cave walls
startled birds wer

perceive the contours of large solid
wevertheless, the
onstantly bumping into
laried ol
AL twilight, outside the cavie, wi

ewiitlels '|-|_-.| M Er \

s, fenthers flving as they
WL e

the sunlizht Indec.









! CaMmp after ten hours on the bambop
weh, the men hung their bags, swollen
with niests, on a high beam. Exhausted
they sat on the mats, eves stanng vacant
ly, skin smeared with the dirt of the cave

Caump was a loosely woven bamboo pind
form jutting out over the ¢rashing sea, sus-
pended by hanas 1o the cave reof. Each man
was dssigened asleeping ared of hilsown, shield-
el v a sereen. Oltherwise the nest Fatherer:
[Pvedd comimunndiy

Alter a lane ey s work
Ll stretched out on thelr sieeping mats, |
rotled tobacco In A banana leal angd smoked

peacetully. sahat turned townrd vecca and

st to welgh and collect the nests, Wearing a
wnty straw hat and freshly lnundered shorts
wncl 1-shart, M ":!l'- hat looked more Lk
icationer than the owner ol 8 multymitihon-
dollarenterprise. Bulin fact heisin the bird 's-
nest Dusiness in a g way, hiolding a five-your
lease an some 60 15]lands, for which he pavs the
[l zovernment a fee of 5 million dollars.
ind emploving a hundred collect

Vir. Apichat’s round face was wreathed in a

'Ei.li'l'n' | I TN ]i'||". T e Ll G |||"'"-|
warmly. He gave them news from home and a
fresh battery for the television sel he had
brought them 45 & gt on a previous visat Hi
nssumed a more seriouns air as he ordered Ip to
spreadd the nests gathered 10 the Last week over

m Bbon mat. He inspected them closely and
wElghed them an A shiny chrome scals
kilos of top-quality white neste worth 550,
in Hong Kong

Afterward, Mr. Apichat joined the men for
a meal. His short, stocky figure and pale skin
denoting his Chinese ancestry contrasted with
the shim, dark hgures of his workers. He tald




Homie away from home during
the nestinge season, a Hamboo
platform—suspended by vines
fror the roof—provides [Bving
guarters for the holf dozen
climbers of Taluk Cave. Each

i (2 aasipned a sleeping

area, shielded by a screen

{anid sometimes o

ararated by
g pinup ). Karia, the cook,
prepares fish for dinner.
Sahat’s gronddourhter,
(ano, visited for o whiile of
Rimau Cave. Without their
owrn fomilies to cheer them,
the men at Saka Cave pass fhe
firree watching a soccer match

on a batterv-powered TV




[ protect their valuable harvest from poachers, nest gatherers are often heavily armed,
hey post warning stgns and have also been known o booly-trap cave entriances. These
citves are o sizable imvestment: Une businegssman paid the Fhot governmaent 1.5 million
dollars for a five-vear lease on some 60 islands, Suspected thieves (below) at Phi Phi
[sland, attrocted by big profits on the black market for the nests, face six months 1o

i e in gl ff convicted, Swiftler chicks tossed onto a beach tn Satun Province may

he the victims of such greed.




descendants of Malay Azhermen who began to
caliect the nésts generations ag

After dinner, while the men watched a bos
ng match on television, Mr Aplchat dis-

CLIsSR] j|:|_ ||_|.-j.ll' ISl 1S OUSIHRESs 1 here = the

ompany him everywhere and £scort L
Mes1s Ol Lt iy iy the mainland. Shoot
s with | af the high seas hinve eft h
Fiards with man ‘Evervbod i
Nere KNow the alue of the nest 3,0
Bant 1. 20000 o o on the black market
Mr. Apichat explained to n [hese pirates
re poar fshermen. They nre armed. They

L s dlied as a resull o EPRINE on ming

Lmfortungtely we are forced (o Ll | t
prcaubions, said Mr. Apichal, " >ea gypsi
lve close Lo som I I glands, The 1
Iy s 1 ||'|i::| i '.|i|.:|'.-' I'|.:-'||---' ;l.'l_l-r

v steal them before we even reat there

alue than pourmets and 3
|57 In Hong Rong, over tea i
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\bout the possability of a bright medical futur

for the nests, Thev have long been used in tra-
htiopal Chimese medicine (o Lreat matadies of

the lunes. s f Tond for rejuvenating the sHIn

\s part of hee resesrch into Chinese herbal

1Th Lmimal madicines, L |'-..'IIIE (hAs TN

[f we can manage i ite th ctivi
mgredient and 1dentify its targs lIs, it'scon

LT il LT prcerned that over
LArveEs] F LK 1 EXCeEssive | [ E
s voun ds. Lir. Kong none ther |
| esting continues on ths scale, the species
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1o document the nest patherers” siill,

photographer Eric Valli {above, at right)
performed derring-do of s own. Kap-
pélling down the rock face on a nyvlon
rope, he dangled in midalr on a small
niywncd seat fo et some of s mast dra-
matic shots. For others, he climbed the
scaffolding, though he was 70 pounds
hemvier with his gear than the agile men
for whom the bamboo structure was
budlt, A safetv hormness soaved his fife
once and that of his assistant, Sybeain
Rardowx, three Hmes, when bamboos

crumnled henedath them.






zology department has been researching
harvest-manarement methods., " Harvesting
cviles must be adapted to breeding patierns,”
savs Kang MNee, who conducted the study
“LUntil this is done, no amount of proftection
against poachers can compensate for the harm
done by cave owners themselves.”

she recommends imiting each year's har-
viest according to weather condhitions and the
hirds” breeding behawor. The
wottld be collected before the bircs lay Lheir
egps. The next, bt during optimum dry
conditions for Nedgling survival, would be left
for rearing the young. Only after the young
departed would these be taken. Because fledg
ing had occurred during a favorable periopd,
there might even b a third harvest as the par
ents would be able to exploit a still abundant
food supply for another nest-building attempat

Any harvest-management plan reguires the
cooperation of cave owners, who would have
to accept a short-term reduction in profits in
return for a future increase of nest
Leases on bird's-nest-producing islands are

rst nests

vielids

put up for bids every five vears; some believe
this encourages the desire lor quick profits

Mr. Apichat is concerned with conserva
tron, but many harvesters are not. And that
15 not the only factor involved. In a nearby
province men working for another employer
refused to enter o cave after a climber had fall-
en to his death, for fear of meetmg the dead
nest gatherer's ghost, This gave the swiftlets
time to lay their éges, and when the gatherers
did return, thev spifled the eggs and young
birds in order to take the nests; 1 saw hundreds
of newly hatched swiftleéts dying on the cave
flogr, among broken eggs, wilh cockroaches
moving in (or the Teast

Cinthe cliffs near Rimau Cave are many rot
ting bamboos, testifving to the abundance af
nests once gathered there, Now they are aban
doned, and the swiftlets are gone. Ip spoke of
the nest gatherers’ determunation to continue
the only way of life many of them have ever
known. “There are no bards left up there, ™ Ip
spid, gesturing, “Thev went away because
they wore afraid of people. Bul we will follow
them wherever they go. If we see nests, we will
try to get them. 111t seems impossibie, we will
find a way to reach them.”

| admired Ip'sdetermination to travel to the
dark heights where the swiftlets fly, but feared
far thiese remarkable creatures that __,"J'i."-.'l:' him

his livelihood [

Nest (ratherers of 1 -|'J.:|"I'. Cave

A day's lobor in his grasp, Sahat hands down
toe Ip o bayg of 40 or so nests worth S800 in
Hong Kong. About 60 percent of the world's
supply is consumed there, where 0 wholesaler’'s
helper (above) washes feathers from black
nests, The smallest impurities are removed by
tweezers. | raditionally recommended for con-

vitlescents, the delicate nests today dare more
often conaumed for their sheer extrovagance,




Dance of the
Hilectronic Bee




Article and photographs by MARK W. MOFFETT

[ |'I.l.f'F"rI.'[|.".I'Ir.l"r.-.'.'_.'__‘n'l.' EXErLITents the h'rl'rl'lh'l-'-__.l':'.’.'ﬁ." -..'.-rf'r'-w,fi'r.u" robot honeybee
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THOL'T | = LrETITIADN SCHETITIELS 'ﬁ.'lll"r'- in
or fanfare hs yugust 1983, they first put m

LOric GISCOVer imitation bee onacomb in 3
¢s are betng darkened hive, directed 1t by
miacle tn 8 shed computer, wnd realized they

fmear W ureburg, Yest Lrermans were “talking”™ to real bees
There a team of scientists has Enowing thatl the bees would
tested # tiny mechanical honey beg for & sample of nectar
e that, o 1tInE IKE X the sclentists were ahile to
[God-Tinding scout bee, directs detiver, They released & diop o
followers to distant locations peppermint-scented sugnr watet

Ymong all the mouns by
W nich animaols communicate
From the infratound of elephants
o the visunl displavs of great
apes— 1t |s the dance of the
“lowly" honeybes that most-sc)
entists view as genunely
unigue. Honevbees, like peoph
can &xchange information about
things remaole i space and time
A bee, by dancing, informs her
nestmates of the location, type,
unel guality of ood the has
found. She comes intrigaingly
Hose to using true linguage

[his fact has been known for
venrs, At e student 1 recall
watehing honevhbecs dance th an
shservation hive at the Milwau

kee Lounty Lop, Armed with a

hivok by MNolel Price winner thiraueh a tube above the biriss
Karl vor Frisch, who discov- raobol s head (Jeft). simulating
ered that bees use dance to regurgitation by o real bee
nInmunicatye, | deguced that Althoagh the robot (5 Enatom
mv bees were telling nestmates ically mmeormect and rieeed with
abotit & spot 300 meters to Lhe rod, nectar tube, and an electro
outhenst. Then | surprised magnet covered with colored

mivsell by [inding an solated ape (above), bees don't see
beed of [lowers hummmng with Lthese i the dark. The robot had
hees at that exact location been smeared with wax and

| was thnlled by my correct pinced o the colony overnght L
reading of the dance, vet my abisord local odor because resi
feelinegs could hardly compare dent bees are known (o attac)
to these of Danish and West intruders from foreign hives




AL the conter of the lgure B Lthe of air, according to Experiments
bee waggles her abdomen and conducted by Axel Michelsen
guivers her wings, \ndicating an expert on animal hearnng at

the distance, The intensity of Cdense University in Denmark

the dance plus the sampies With student Pér Kryeer, he
haoneveomb (above right, offered and the Hngering odars userd tiny microphone probe:

marked with red paint) direct on the bee’s body soggest the with tips a few millimeters apart

followers to nectar or pollen type of Tood and its gquality. But [0 Tecord and measire these
pund on a recent journe She maany detarls are still unclear minube mr-particle oscillations
lanees & {Trure 8 that detadil | was ohserving the honey- When amplified, the sound
distance and direction. A few cambyin the darkened researcn reminded me of the flutter of »
bees stay with her for several shed under red Light thatl was 1o dove on takeoll, 1he air wawv
dance circuits. As they get the visible to the bees. Though thes [ace so fast that follower Deed
nessage and 0y out to duplicate  are of the same species (A miust be close lo the quivering
her journgy, their places a miedicferd ) as Lthe Narth Amer wings to sense them. The rap-

guickly taken by others ciun honevbees I'm accustomed iy dissipating sound does nol

he angle hetwern the dance (. thevy are diflerently coloreda seem o disturb nearby hivi

known Lo signal the direction pparently “hear” Lhe messape INE olNer GAncers
rom Lhe hiive to food 13 T I,_:'-:l n f !_:|| lancer. Her whirning ['he beec ségm o petCeLve f e

R, DaEe FAl) WINES Droduce s N CUTTENTS sound with their antonna



rivhiol hadd Lo dance a4 Aeure 8

of Wiirzbure Univer rive out samples, and broadcas

sity-and wWuliam lowne of s0UNd in the proper way. Fre
Kutrtown University ol Penn ous bee models dupbicated other
svlivania overturned previous narts of the dance, but not th
FEVERTELD| 'l:-_:_:ll-_l_"'.l_ll_ Fladat |l. iC{l rll::ll'|'|ll

iton Micheisen and Kirc | he kéy was the single wing
ner, using o lnser beam | eH Il from part ol a razor Dlac
sure vibrations, showed thal Inscribed with an "'S" and Iving
followers beg for samples by i ss the robot's back (lows
pressing thetr bodies down andd l=it), it reminded the team of
transmitiimeg a Durst ol Vibrabton SUDETITER S Cap [het Trond
through the honeveomb edge of the wing = e to

Llespite such scient AXIE reiatng on TwWo Deartl
idvances, many uncertainti thatl resembie beady eyves. A
remained about the sienificanc wiire adtached to the razor wing
£ et Tt H. Pt f th M ; b5 n electromagnet thot

:;:'I: 1 | 1 | I|||.||I II | !'_'l-'!_ ||| e I| ik | i Thi
pnformed with a real dancer in grs. I he main rod connes :
II | Lok |||| _-:I|||_ Ilr I||!___ 'I !|| ¥ 11 || © 1

.i'_u:l.lll |I||| r
tor Axel Michelsen (upper lefi
Micheisen programs Lthe com
nuter o decertbe a location t
bot will diiect it
Lhe motors are ten
it motian. The computes
witomatically ndjusts the angl

if Lhe dance every ten minutes
iz Lhe sun moves: across the 3K
Ciceastonally Michelsen pnits o
Ly il |'..||i orne olose to L hi

A glance at al

huzningE model ]

wErlioscope assures him that the
I l-'-lllfl:.l.'-fllil!l--||--L 41
correct sound. Although it can
ial E CEIVE V] i N IMesERe

n followers tha sEERIng



Dancer ¢ wings whrale
sansteng raped puizes of
Er that swidently are
picked g Dy the fol-
fowrer 7 armtennan

Followsr reguesly food
by Bending down dnd
briefly witvatmg har
fheairan. This purse
trawaly Ehrough the
homeyeivrl ad (i
senved by the doncer
with far lpgs

frbw for IlJ_I,H-" WALP l.'i'npl'ﬂ

e

P

WRT (0 efectiomagnel ths!
whnates the wang

3 E
T AR et ™
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7

Circiing into postion for har waggH
run, § dancing bee i surrounded by
fofiowrr

n

Sn-m-:l'fmrum%ratmy wi
2y Ol @ shart distance bahing the | gy,

=

b *2 /
AN

R, TR

AL the center of the figure £ the dancer vibyales
her wings and waggles hor body while mnwing
forwara. Fodowers “aden 7 infeatly

Al e ' : f r:l:l'nf:.u'rrtFnri'[ 'r'r-;mﬁ u .
o= ?" \md two mitery

Mow the dancer circles to the oppozits \'\ IF'I{ fF ( .

vide of the Agure 8 to posbion herself
for a repeat af her waggie rin
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be angle between the
“wupgle run" and the
vertical represents the

angle between a food source and
the sun. In this scene three fond
sources are located at equal dis-
tance from o hive. For [ood at n
45-degree angle to the left of the
sun, the bee nrranges the wapele
run at the center of the figure §
al a 45-degree angle to the left of
vertical (1). For food directly in
line with the sun, the dance is
straight up (2% for food 20
degrees to the right, the dance is
nt & 90-degree angle {3). The
longer lasting the waggle run,
the farther the food. Fora
distance of 250 meters, the run
is half a second.

l\ Maodar rafales fee
/- and makev if wapghe

X ¥ recorder moves

bew i i Frgure 8
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IVE BEES Were paying
close attention to
the little robot
But were they [ol-
lowing its diree-

tinns with accuracy? To find

otit, observers had to track food
gatherers after they left the hive

Departing bees were provided
with o tiny exit hole below their
comb, but spme .‘4:[51_.=,|r:-[a1mri|::j
novices headed for the open
shed door, here being closed by
Wolfeang Kirchner.

To learn the destination of the
bees, Bent Bach Andersen
(abowve), an electronics engineer
from Odense who constructed
the robot bee, and other volun-
teers —including preeminent bee
authority Martin Lindauer of
Wilrzburg, a principal investi-
gator — sl beside peppermint-
seented bait to count arrivals
during a three- to six-hour
period while the robol danced
FExperiments were scheduled [or
August, when harvested grain-
fields around the shed offered
few natural sources of food to
chistract their subjects
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Bait was placed at regular
miervals in a stratght line os far
away as 1,500 meters to test the
hees' reckoning of distance or at
g set chistance bul in variogs
directions from the hive to test
direction-finding skills

During the experiments 200 to
100 bees arrived at a site when
instriucted by & live bee, The

dancing robot sent from 20 to
100 bees to their goal, yvet fewer
than 10 bees located the site
when the robot offered samples
but did not dance.

We now know that bath the
wagle and the correct sound
pattern are necessary for com-
munication: When either is
omitted, recruitment to ohserver
stations doesn’t oocur

There is certainly much more
the robot can teach us: Eager to
fined out exactly how bees com
municate, the team dreams up
strange dances. What happens if
the wagele run takes place on
the outside of the heoure B¢ Ol
& bee wnggles at one place 1n the
dance and buzzes in anothers Or
if the waggle is set for 1,300
meters and the sound [or 2507

since subtle distinctions i the
dance ean be programmed mto
the robot, bee researchers {or
the first ttme are able to do
tightly controlled communica-
Lons experiments. At Inst we
have a powerful tool with which
o tease apart the detarls of an
elegant insect language []

National Geographic, January 1990






We've produced more
happy endlngs
than anyone in Hollywood.

Happy endings look easy on the silver screen. ;;IJ over America reach their financial goals.

In the real world, however, they takea little 1<l |_:-| rhaps | fee 1| Mt More SeTure
mare planming. A Little more hard workl, Even  ami In nfident ; -| g -|
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A Quarter Century of Geographic Television

ITING AN EYE L the camera: WhHO can resist?
MOl four-yvear-nld Al star of o Nabopal Geo-
graphic TV Special last vear, The wouching
story of Al and his family—s told i their own
worrds —introduced milhons of viewers to the van-
shing wavs of hopler-gatherers m the riin forest of
Caméroon. [Lwes documentsy television ol its best
We've been producing such programs for 25
vears now. Since. our Tirs
specials yn 1965, we've
wom the hearts and minds
ol viewersby following our
cofvidtion that television
ought to offer more than
wex, violenee, sports, and
situntion comedies, Wie've
dome it by giving peopic
reality, Yve 'vie tnken them
1o Tl places, imtroduced
them o real cultures. re-
vealed the behawior of
sfUiTKS, lers, chimpan
recs, and other iving crea-
tures. Weo ve proved the
power of documentary
fiims o expand our Bor
rons, And now, through o
series ol develapments.
WEe ¢ makmg if possible
[ar audiences around the
world to put their eves 1o
OUT CAMETraSs
It an exciting  time
for televislon, =avs [om
melly, vice prosident and
director of the Society’s
television division, “Wath
the rise of cable TV,

films, the Geographic has become
ene af the leading producery of
documentaries in the warld.,

weck on TBS SuperStation. Hosted by oceanogra-
pher Bob Ballard, EXFLORKE R can be seen in nearly
51 mallion homes in the Lnited States, Ballard's own
"Soecrets of the Tirnic” ranks o< the single highest-
rated basic cable program ever

v prowing number of EXPLORER Titms are being
coproduced with portners such as the Hntish Broad-
casting Corporaton and Centrid Independent
Television i the United
Rompgdiom, and the Tokyo
Broadeastmg  Syslem in
Japan. Through such co-
aperaton we  have  no
vnly expanded our foreign
pudiences but also gamned

access IO new '|.|'.'.=|'-| i
producers,

We nlso release ar lenst
 doren of our best Flms u
veldr on videochssettes,
both here and abroad ., In
addition, Spocials from
|":'.'-I Foadls EHAN |‘h|_‘ BT
on the Hest of Natonaal
Creograpiue, o svodicaled
series on broadeast 1elevi-
sion. anid selected EX-
PLORER films can be
vicewed on the syndicaled
series OUn Asyignment

[oiiay, more than ever.
£ viewers can afford 1o De
maore s2lective n what
they watch., By tnkKing o
W moments o réview
television listines in ad
vinoe, they ought o have
no trouble Gnding guality

':I_. L

From short features o full-length

broadoast  syndhication,
homte video, and intermational coproduction, we've
seen now pathways opening up o p worldwide nwdi-
ence. And it’s a greal tme 10 be dolng this, apiviotal
tomet i Lerms ol world politics and global environmen-
tal concems. Now mire than ever, we have o greal
opporTunity o carry out the Geographic's mission
Thank< to Tim and his stoff—and the support of
Cheveon and Turmegr Broadoasting, who've show
greit confidence 1n us over the vears—the Soqety has
emerged as one of the world's leading makers of docu-
mentaries, O the 25 most popularshows on PBS, our
Specils hold 20 places — imcluding the first 13, During
the past Tew vears, oor television diviston has virtaally
exploded: Twenty-five years ago we produced four
hours of programming o Vear; oday, some &) hoors
Muany of our films are pow made for EXPLORER
cur two-hour magazine-stvle program carmod cach

Al e Ly

Clur own 1R Specials, coproduced by WOED
Pittsburgh, premigre Janbary 10 with " Amaron,
[and of the Flooded Forest,” followed by “Bali. Mas-
terprcee of the Crods on February 7, "Journey 10 the
Forgotien River” on Muarch 7 (about wildlife in
Botswana ), and ~Voces of Leningrad”™ on April 4
anctherseason we cin be proud of

Whenwe first entered into television a quarter cen-
tury ago, we did so stowly and dehberately, We knew
the elecironic media held great promise [or us, and we
wanted to be ready when the nght moment cime
glong. That moment has arrived —and we're making
te most ol 1t o meet the growing demand for qualiny
geopraphic information.

o S




She’s Only Seven Years Old™. ..

“I couldn’t believe it!
My daughter is already
speaking French!”

Avpalalsle in
French. Spanih,
Ttwlzan e s rmuon.

“ew BBC VIDEO Language Course for Children
Turns TV into o Language Teacher Kids Love!

lt'w a mestiitibie fuit i ome of Natnie s marvels, Dsivmmsgd th itk
yiears o] cmbihewwl, the hamanomand 6 s progesisimed S eaming
) language — any languiage. Thai's why children learm b muech miw
casily thun sfulbls. Even el ey ibde fr reael. § ey Jearn e aaits
way They learmndid Dnglsn Lurursily by listenme, seemne. wnd imi
{EELINg __'!|,' Inlimgst ral wosrld euar ke WL TR PSR 1) iy i
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ing wilks polished and e A — v ruuits Bt pve-ehosl e vehond

s T e el T e
secumplidsed peer | The BBC Langeape Coorse for Children
Cxive Your Child That ©reticsd Enrty Aslvandagy! | Harly Sdvaning

Ll phole, bon 1 Bl EEre Over il LS poair Shelld can benrn Freniet Spainisli, [l : .
an o Germman uemng the mosd succewiul Lunguage Coome for Children ever crested! ' Call Todd-Free: |-800- 474334

Wity aind Migery Lo 1, becakthemuigh VIDED learnmg progiaema, sie piresdiicey -

b the BB — the wasrlids Buermost enches of amuipes. Specrhoally desipisest iy '
chikdren | pre-schosl thruagh age 120 Maery and Muery Lowed enchian thism saih
citlindud amititions, delighful wags, and chiarming. anwoiving chamchers, Midzry siur ! b W | i ' win] 4
veir cinlad o o pew lampuiepe ond Afagrsy Ceval 1 compiemesr@s . mid Isislds gpeo L
Muzry, sdding hundreds of new woeds and phimses g0 vosir Chilids wocabnalon : ;
Proven Results YWith Thousands of hids Like Yours! '

hirmigih {osder- st dosrsr ind ssessaridsiedrin, o Clinld wall g apenkong o loarcepi :
Letsgnuipes frvim the very first day ! hasd Jike= the children o the ansEeds aead hoemsdreds ol i
prvnnl fimed pribeful jarents il leive amillen Be Ry @ every gy evel, Bods wlin oo E I
huivie o volnd Preoad afnrt o Jorreod fods | ——

Hewerviime needes b g chih) b rsester tednmmge Preich, Spanmby, Ikallan o 1 - I _I e ".‘
Lierimaan m o huded | Four video cossenies. Two audio cassetben. An poriviey book A | 44" e il fiir mach Mwtry o Suery Lol (1
excellent porent’s gunle ploy pnswer boik. AR o girac)ive, dieruble sdomigie Jwse | . f

i b i | I
M Kisk Gluaraniee! And Sgyve 257

Here = perhaps the groaest ot you wll gver g sl ctahd . 0 so0omnd [afFEnge. Ane
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The First Crusade

I was astonizshed at the mild and almost admiring
tenor of the article on the crusaders (September
1984). With the exception of o few weak refer-
ences to the slaughter alone the route and in Jeru-
zsalem, the author treats the crusaders ke o
mixed fellowship of pilgrims on the way 1o s
shrine. The pleasant, oftéen humorous tone
makes light of what were fanatic attackson civil-
inn populations, Mushing and Jewish, and cer-
tainly not a " religious conflict” between military
or political equnls.

Diaxe ) KRiTT

Burtorsville, Maryland

The statement “They completed the only truly
sncoessful Crnsade ™ may be correct onby i i nir-
row aense. In the summer of 1107, 60 ships mnd
7,000 to B.000 men ander the command of 17-
vear-old King Sigurd left Norway on & westerly
course. In England as a guest of Henry 1, Sigurd
doabled his forces and salled on to the Holy
Land. When he landed twao vears |ater, be had
fought eight battles in the Mediterranean. He
consalidated the Christian power in Palesting by
teaming up with Baldwin of Boulogne, ruler of
Jerusalem, and defeating [the city-state of] Si-
don, the prime enemy. After the Crusade, Sigurd
gave s fleet to Emperor Alexius of Constanting-
ple, who furnished Sigurd and his men with hors-
es and equipment; they rode home in triumph.

Fi~x HEDIN

Everetr, Washington

The Arabs still consider the Crusades as an
unwarranted aggression by European nationson
a peaceiul area—mauch as western Europe felt
about the Mongal hordes at a later date.
HOBERT WYNNE
Mervcer Friand, Washinglon

The crusaders left an area torn by conflict,
mecluding a profound mistrust of peoples and
policies of western Europe, which endures to
this day. Westerners should read The Crisades

Through Avab Eves by Amin Maalouf, Schocken

Books, 1UK5
WiLLiam . HUGGINS

Colsmbus, Clefo
Malawi
As pdemographer, [ found a couple of glitches in
your beautiful story en Malawl. The crude birth-
rate is much higher than A percent; it is estimated

al 51 per thousand, or 5 percent. Also, the cap-
tion on page 372 says that at age 41, kacheche Is
only six vears shy of the average life expectancy.
In fact, a life table shows that he has ot lenst
another 25 vears to live. Indeed, in many sub-
sahuaran countries life expectancy at birth is very
low because of the heavy toll of mfant mortality.

Joux F. May

Rockville, Marviand

After chugging along with Paul Theroux on his
train adventures in Asia (GEOGRAPHIC, June
1984 and March 1988), T was delightied to read
about his return to Malawi. 1 too found the peo-
ple incredibly friendly and optimistic in the face
of harsh poverty, enough to reassess my own
understanding of happiness

BROTHER JoHN A. KERR

Bronx, New York

Considering that the Malawian government long
banned journalists out of fear of unfsvornble
publicity about one of the most arbitrary dicta-
torships in Africa, Theroux's essay k= indeed wel-
come, particularly as it highlights the many
grave problems. Less welcome, however, is his
wpming acceptance of the government's self-
srrving contention that dictatorship and repres-
sionn are the only way to ensure that black
Malswians remain “stable and orderly.” The
country's problems will be solved only when
people are free to discuss them without the fearof
being detained without trial,

LEROY VAIL

Assodiate Professior of African

Historv, Horvard Dnrversity

Mr. Theéroux described Malows's autocmilic
one-party rile, censorship, "o rubber stamp” par-
fament, or well oy religious persecution in an
even-handed report on a nation whose stability

has been prrchesed i part af e coxt of suppires-
s af dissent

As a supposed acndemic expert on the Third
World, T found the article coincides with my
mote limited impressions. Most African experts
either ienore Malawi or present it as a client of
south Africe, riled by a trator to African lib-
eration, Naturally Theroux does not venture a
response to what is on the mind of everv Mala-
wian—what will happen after Bancda.

CHArLES W. ARNADE

San Amtonio, Florida

Shakers

Bitterness does not describe the dumly e of o
Shaker. Where was there any mention of a bus-
thing museum, a library in constant wse, daily
worship and fellowship at Sabbathday Lake?
This positive living force that flows everywhere
among the secular tasks and doily prayers is the
rensan that to hear “Simple Gifts™ sung in the

Nateonal Geagraphic, Jomwary 1860
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wrving the best about these people. instea Wi anlv hooe the same fate doesn't befall them
of focusing upor hetrr sell~reproach, sexus milsmanagement ol corelessness
FEpressI0n, and excessive emphasis on persona SUE ELLIS
griection, which are frighteningly familiar to Choaton Minn:
ANy O ping with todav's dyvsfunctiona
fnivibibas Poen-anviroanenialiv-oostsient el
AUL F. FOLMSBER bear g part of the responsibility for the cvele ol
1 B Yoortl Laroding deforestntion and ensumeg Inndsiich ||| s
] | part of 3ir Edmund Hillary's commitment after
Himalavan Sanctuar his Mount Everest assault helped put Nepal on
[ 1986 mv husband and 1 irekKed the Annapul Lhe acventure tourist map, Galen Kowedl shoubd
na circuit described (September 1989). Having  realize that even his boots leave footprints
hved m Alaskn (before the spilll, we thought Tonm EARLEY
nothing cowld rivild 1le majesty ancd Deauty, We arti e, LARiad

H .t th MS
Ah, the family trip. What a moving
EXPErence. [.1II1E S can gel emotional
Just packing up, Be fore you know

It, youre .'~.Il'|'l|"ll..’£_ uncontrollably
into that sleeping bag that won't fit.
Time to consider a Ram Wagon.

[t can hold more than your daughter’s closet and carry as many as 13
happy campers. ‘md with up to 4 tons of available towing capacity, a Ram
Wagon can pull off 4 trailer or boat with no sweat: lteven comes with
standard rear anti-lock brakes to help you stop for those wondertul
souvenirs, like kitchen magnets of the states.

It's really |i‘11, |:ﬂ|\ mrlm.d way o take evervone and every-

th H"IL cVen & Wy, If vou're out on a quick o
run mlhnu] |II [I.u, u, L Ib's I'm l0 SINg Lhose awlul

camp songs and listen 1o the echo.
[ e tough new spirit of Dodge.

Wiam Haeon
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Blood donations are needed
every day lo save lives.

Contact your local hospital or
community biood bank today to
ensure that blood will be there
tomorrow for those who need il.

A message of the American
Association of Blood Banks,
1117 North 19th Street,

Suite 600, Arlington, VA 22209.
(703) 528-8200

MNepil heeds A conservation idea that works. In
other areas of Nepal, harmless-sounding efforts
are onlv kgeravating the situation. In November
1588, I lived in the village of Shermathang on the
boundary of Langtang National Park. The gov-
eroment had recentdy fortndden residents to cul
wiisd in the park but had given them no other
means of cooking or heating,. Villagers bend the
rules 1o survive, such oz sneaking wood at night,
To crack down, the Nepalese Army arnived to
proteit the forest. The catch s that army person-
nel are not subyect to the =ame stringent rules and
may use 43 much wood as they like for cooking
heat, wned hudding barracks. In Shermathang, 40
ATmMY men were stripping the torest much faster
than the villagers, who number about 700

SLISAN LRAMRICH

dnn Arvhor, Wichipor
Members Forum
Regarding | B McCarthy's letter (September
| 989 suiggesting that the screams heard by Uwe
(reorze in the tepuis (May 1989) were caused by
mountain lions, please let readers know those
impressive noises were likely made by howles
monkevs hat can generate a vanety of pungie
sounds {see page 434, October 19589 1 have
woken in La Lran Sabana {rom dreams ol bethe
in a tropical storm to find that the howling wind
noises—of monkeys—ceontinued. They can be
tricky and masty Lrecall several waihing in hiding
a= | walked past and then scaring me with excel
lent imatations of n raging JAguar

LIRAIN URREIZTIETA

Fueson, Arizong
Ceographica
In vour September issue you mention the illu-
sonists Siegfried and Koy as having the most
prominent white tiger collection outside India.
We at the Hawthorn Corporabion own 57 white
tigers, the lnrgest collection in the world. The one
al the National Zoo and those of Stegiried and
Rov are descended from males of our Dresding.

JouN F, CUNED, JR

Kichmeond, flliios

[t 15 misleading to imply that all of the Lum tribe
spugrht & mational park; some memixsrs are con
cerned that a park on their sacred land will
infringe on cutdoor relious ceremonies. Uhere
i5 alen concern for the rights of thoe whose griu
ing Land will be appropriated by o park

Mers. (GLENN FREHAFER

Chula Vista, Caltfornio

Letters should e addressed to Members Forum,
National Ceoevadhie Mavaozine, Box 37448
Washington, [}, (. 20013, and should tecilide
sender's address and telepione number. Not ali
[etters can be used. Those thal are wiil often by

ediled and excerpled

National Geographic, Jamuary 1990



Art Deco by Hamilton, 1927.

An authenticated work of art:

Twenties' design roars on
an astute acquusition.

and on,

loxclay, the onginal Art Deco

% highly soueht-after ut neariv
oS ibbe o fincl, Maoy adiiners
of this masterpiece pay as mixch as
[he Art Deca > — — - 51:':"'1‘ for the original. Cthers
seithe lor expensve ook-alikes

witich lack the Hamilton heritage
Bt vou miay acguime an autbent
Hamdiiton re-creaton of this
masterpiece for st $265°

petvithle (0 cormvenient monthly
mstallments. Each s numbered

- registered, and certified

Hamilton Classic Editons
proudly announdces the
Megesiered eclifion of o tree
AMENCan masterpiece

First created in 1927 bwy
Hamilton, it was the epitome
Of the brash, roaring era in
which it was bom, Elegani
Lilamorous, Bold. lts artistry
il design—a blend of daring
lorm and practical flunction
— mutkes it a Kindred spirit
to the Chrysier Building
the Cord roadster, Radio City
Music Hall, and other art
teco masterpieces that could
only be born in Amnierica

-

First come must he
first served,

The mimbser ol wabches availabbe
= lirmitedd, 5o ordeers will be filled in
exact sequence of postrsark dates

Cirdbers received after supplies are
chgetea] will e regretiully returmed
Jl o fastest service oall 1-800-367 <1534

Call Mon-fri 8o am- ) pm, Sat Y ams-

2 pan eastorn trme. Or, retum the

conrpon Peedonw Chrchers processed
imamediately: Plome orders shipped

within 3-7 busmess days.

Faithiully reproduced by
the origimal creator - -

Mow Hamilben has created a
fl:-'ﬁ."--'“'l"l"-lj ERITHNT O TS
masterpieces—each one a truly
fithiul reproduction of the origl-
s, lowingly handerafled and
land-assembled down to the most
mkrte chetal

And to ensure the utmost e e
authenticity, each s made using ™ | = = = = = = = = ==
s and dies ol classie design, !:'l;nmijlmc]hﬂ'!kﬂ | -- ;
TR T e £ ; . 47 Rahards Aovenue
careilly recast from the onginal watch Norwalk: Conn. (RS

Chserve the distinctive Roman . For Fastest Service Call Thll Free: j(
numerais. | he segant case, nchiy | 1-800J6G7-4534
imshed with ) microns of 18 kt goid, contrasts -

oy Mliesse sl s Heazmd 1 i
brilliantly with the deep black round bezel, The 3 Nief Deco wabdaes e ————
step second hand. The curved swinging hinges : | |—| l_| | ] &l2-B44]

- . ML IR Nk Ria |-|||_:||||_||'.||| “L__ il Rl
Ior a snug, comiortable it FR L

Unlv one improvement from the original: The (faar TG o i
high-tech Swiss quart: movement for far greater 1 Ok e
accuracy and dependability -
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i 1 e i
r | Lharge sach el & cogoad meurthaly 10248
o "' -"I" - - I imEtE e oy ciEi g o
I I’ "- I Whasbier Tl | S WERA | | Deeeps Clud

' L ‘ Yt an Bapeesa
- ". ] Lar o =

[i= i & el I_&gi, Llali P

r
[ | mreder ot O el o CFRTt Sl e wali sy
e B o bk oy e el ol PR SO
ki eacls waiche | will ey the Balahee in fisie
I paal MmNy enmbulirenrs o $49 7

L B 1 T AR = w1 L elima meily @b gt



Ceifts From the Heart
for a henyvan Famuily
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100 PAGESOF FREE ADVIC
FOR ANYONE READY
TODISCOVER ALASKA.
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Alaska. Thissingle word can reawaken
dreams of legendary natural wonders. abundant

wlidliie, fighting gamefish and untold adventure

And there are thousands of words for Alaska
exciting, exhilarating, sensational You'll find
all of these words, aswellas some words ol
riendly advice, in the free 19940 Alaska Vacation
Planner, the official visitors gulde of the state of
Alaska,

To receive your free Vacation Planner today,
write: Alaska Division of Tourism, Box E-539,
Juneau, AK99811.

o K A

FREE Alaska Vacation Planner
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Bepital at th age of 86, Bat before hi
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Alaska. Thissingle word can reawaken
(reams ol legendary natural wonders, abundani
wildllfe, fighting gamelish and uniold adventuar

Andd there are thousands of words {or Alasks
exciting. exhilarating, sensational You'll Hind
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and blindness. So when vou suppart the American Diabetes

Diabetes is a major contributor to heart disease, kidney disease a

Association, vou fight some of the worst diseases of our time

Take a walk on NordicTrack and discover
why it’'s 8 ways better than a treadmill.
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Antarciic Whales:
Down in the Count

1 I'. -.|:|| B i :_'."' . | II I '-I'Il.ll'." II.llI
oo i U A ntarciie may, be i
e than eaperts had thaaght

L w Ll 'II:IE: : I & '|:|||I'I :'II I|“I-. |I II -Ih
[ntempional Whubng Commisaoo
| gt gl Tl

} mectng. Une LS

i { |
cills the shodv s adesiitedly el

AEry DEEU S T RlanrT |||'_='I !.'l.-l.
N'wor South African muthemualicimm
i [OCTN CRIMales (O POTHakEs e
I serveral soecies O whales on <jchtings
W Il i I R-5C0lT
1. This hd ickental wah
1 i | o i L ey
il mink hisles below &) d
(Ml Atk
| FEITTHEY A AT TS ] =
| s iy T { Fund
CEETTR IR i
1] " | sl i il i
iH al hiavs I d 1
baling | Fhe PW(C 1§ Bimned
m T vipiling
J LRI TE L il
ifs '._I.l._
Thechiet 1! 5 proseniolive ot
W Wy [ i SR BT 1141
| il irki 1

|y reflect the o [

cLiskme oy ey
i woresiimiEied the recoveny
FTAEE =2 1T WA Pl i

1 — "||||:"'_'

a1l ] i Marine rEmeerl
i i [ e fimEtes e liev il
ikl ] i i whalk

I i i | [ iy I-.
B[ tEre V nEveT e (o

LELIPITILL =LA

Inumt Family Keunion.
Thanks to Glasnost

i Siletita el ot ol Lixr 1h
l i Wit Enedr Adn | ]
1 O b BLHEC LHiETE il
i I Awsrrilels il thic In

L LR [ iH =] ICCT). The
i ne Largeniame fOwr O
| s oA lode-standing dicam
T, o LB | I's 1ok
prles i Ci parmi . February 1UK4 ]
| Sorviet leuder Mhikhaal Cron

I 1L | Ly
FHE I J L LICT)
rofmenl and 2o d op culbural
F L & | HH THELLNEEFL l
_'..':"l TR ELL] i ¥ T hedd 1
I TR hetweern Alaskan and
iberien  Eakama dencibwd i th
iiabgr  DYsE LA =HN 1 L1
ERE R T i by Wilhur E. G

i Siove Ravi

g oF 26 neirt

T he 1T has sought o bhe
s unified voice for the 1315 000 1
over four nahons along 1
Areiic's ahirrclies. The 1O
wins consuliative stotos n the Limted
hitt ins EconomEc end Socml Uouandil
pily 1ol e AN S s TEmain
LS
nem ethoc grogps. " A

s |97

WL HLTIELE

e

he Soviet Umion, wheso they

Danger Still Stalks

a Cameroon Lake
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African Wild Dog  Genus: Lypcoon  Species: pictus Adult size: Head and body length

To-10em. tall 30-Hlcmy; shoulkder height, Them

Adult wedght: 20-27kg

Habitat: Semidesert, savanmah and derse woodland from the 5ahara 1o South Africa

Surviving numbser: Eshimated al less than 7 0K

Photographed by Jonathan Scott

Wlldllfe as Canon sees it

Dhrama unfolds on o v Serenget] Plamns

an Afrcan wild dog presses a herd of wildebes ~I
o a thundermg stampede. 51X o eight aduoll
pack members follow close behind thas lead dog,
and 1 a cooperative effort they will chase and
seize the preyv. he

vulnerable

almhity to quckly gelect a
nsually from the young or
wieak, determunes the success of the hunt. Whle

Wl |'._'|1"I L o

m search ol prey a pack may
Al mues wit ts himme range in a sungle day
| hese “"wolves of Atnea™ were once abundant
throughout most of the continent. Today, only
and 1solated |_H||_||_.=|ff_-‘_i_|_|||-'-. remain, the
relentless persecubtion by

scatterdd
resull of disease,

humans and continuous encroachment on their
gradually dwindling :|;4.Iu|.+|.

1o save endangered specwes, it s vital (o
protect ther habitats. Understanding the tragile
balance of our world's ecosystems holds the
prommise for the future FI|-1---.,| aphy, bhoth as
a scentific research tonl and as a means ol
:'-:-.'ul;il':l;_u_|h|='.l.'.nrlnl.:'|r'|||1|1-:f|=L~; L:anhn*];'-"nr-::-rnrdr
imderstandmg of the
within its

| I:;'.'l_'.:lrl:'l AWAIrCIess and
African wild dog and how it lives
naturdl environment

And unde -r~'1n:i-'§i:'._u, 1% peérrhaps the
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Introducing the Chrysler New Yorker Fifth Avenue.

How important is the elegance of

&

er New Yorker Hifth Avenue

if it cant protect you in an emergency?

The first feching you expe-
ricpce 1n a pew Lhrvsie
Fifth Avenue 15 one of instant
gratification. And why not
Available Mark Cross leather,
more legroom than the g
gest Cadillac, climate-con
trolled ar conditwmng, four-
speaker stereo sound. .. and
more luxury features stan-

dard than any car m is class

But in a driving emergen
cy. all thoughts of creature
cominrts vanish, Only safety

maliers. 0 vou, and to

Ly she
Engineering for safety:
air bags and anti-lock
brakes.
The driver's air bag Is stan-
dard in Filth Avenue, and

every other car Chrysler

builds in the U5, When its
sensors delect a ironl-end
mpact of more than 10 mph
the bag inflates o protect the
driver's head and chest. I
happens in 50 mulliseconds,
about half the tme 1t takes 1o
biink vour eyve. The combma
tion of Chrysler’s air bag and
lap-shoulder belt provides the

most effective driver safety



system avatlable today,

Fifth Avenue also otfers a
iour-wheel anti-lock disc
brake system. An electronic
comtrol unit senses the speed
ol each whesl and determumes

the rate of deceleration. When

! Lrrrver-wde ar bag
| lidfkites an SO mllseconds

that rate is too rapid, the sys-

tem correctly reduces the

armont of hydraulic pressure
applied to each brake, helping

o prevent lockup and skodding

Chryslers Crystal Key Program

The protection behind the
enEIneering,

Fifth Avemte comes with

BAEIC CAR
WAHEANTYT LR TR
Tavars entite (WL IR T3 )
£ar Eabapl PROTECTION
normel upkeep
EHHYSLFR AN T1EH
MW YOREDA i (i
| FIFTH AWERLIE MILES :
i
EULl.:l Hﬂh:T | sE8H bt | 18]
COHMILHE R I T i (AT
LT T | YEARS
BEN 11 (W)
i SF i T
El LA B 'WEAE
SEDN b 1 B[
I-IE:l'l'_:'_* |.1._ I _ll_l i
LINCOLN i b
COMTINI N AL i3 i 0
. k0
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(i SHppeTy ruads
Engineering for
performance: 4 new enging
and transmission.

Filth Avemnue has a new
4 3-hiter V-6, with multi-point
electronic fuel injection and
direct ymtion. It penerates
mare horsepower than many
larger compelitive enginegs
and dehivers Y0% of its full
torgue at only 1,600 rpm
I hat means guick accelera-
tion and quoet crutsmg.

Ultradrive = the world's

F first and only fully adaptive,

clectromcally controlled  four-
gpeed antomatic transmis-
sy It constantly senses and
adapts to changes in specd
and 1oad conditions 1o assure
A remarkably smooth rde amd

Impressive fuel efficenew

the most comprehensive lux-
Uty sedan protection in the
mdustry. Chryslers 7770 war-
Fanty on the POWET LT'aln, and
{100 agamst outer body rust-
through. Plus Crystal Key
(Dwner Care, a 5/a0 bumpes
Lo bumper proiection plan
unegualled even by Rolls or
‘p[r:rl'l'l'it"_-.h

The look and feel of ele-
gance. Advanced enginecnng
lor safety and performance.
Maximum protection. All in
Chrysler New Yorker Fifth

Avernise for 149

For miirmatmn, please call

1-800-4A-CHRYSLER

dmsistan g e CrryEan Mryperme’ Canag

= ]

i .'||'-"-||r'||

ThereIs No Luxury
Without Engineering



Meanwnile

Back At The Ranch,

]

e doing leaner breeding

and skinnler feeding, And
naobody’s doddering in the &g
Witrhen. Becass all i takes Lo
eook & sirloin is & few mimutes
\ and alittle fire. And you can do ®
| rogst 50 Test it make your
granding spin, See. jus 0"
i wee v been so busy
hock at the ranch doasn 'L
mean von have to e so '
bmasy back in Lhe kitchen
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Imagine.

Imagine a life spent won-
dering if, and when, a
disease that destroys
your body, your mind,
yvour life will strike. That's
the shadow under which
every child of a Hunt-
ington s Disease victim
lives. Bul now there's
hope. Keal hope.
Because scientists have
discovered a genetic
“marker that soon will
enable them to identify
who has the Hunting-
ton s gene—and who
doesn L.

Your contributions helped
us find the marker, now
they can help us find a
cure, Please give gener-
ously to the MNational
Huntington s Disease
Association.

Imagine. Ours could be the
generation that beats
Huntington s.. . . lorever.
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S The game being played on the tennis court in

Janesville, Wisconsin (below), is actually an
experiment that helps confirm that Robert E.
Peary reached the North Pole on April 6, 1900,
William . Hyvzer, an expert photogrammetrist,
set up a hodzon ertificially by using poles topped
with Ping-Pong balls; he then applied the process
of photogrammetric rectification (pages 52-3) to
the white sticks and the shadows they cast to

b o

determine the angle of the sun above the horizon.
Photogrammetric analvsis of the tennis court pic-
ture gave a sun angle of 327 56°. This was only
one-tenth of a degree from the actual angle of the
surn. With several pictures taken at the same place
at different known times, this process can give o
position within a few miles.

Hvzer had earlier confirmed the Navigation
Foundation’s analysis of Pearv's photographs
that showed him to be where he always claimed —
at the Pole, or as close to it as his instruments
could measure, As the Foundation concluded in
its report, celestial sights can be faked, but natu-
ral shadows in photographs cannot be falsified.

It i= fitting that such convincing evidence of
Peary's veracity derives from photographs,
which have always been an important part of the
GEOGRAFHIC's contribution to education. Sim-
ple, ever changing shadows on a turning earth,
captured in a photographic moment, have helped
finally resolve an Bl-year-old controversy.

It is game, set, and match to Peary.

Dt & sl



I youve read about any of the recent medical stucies on oal bran youre awae
that oat bran can be important 1o vour good health, 28 part 6F & low=fat, lew=chplesten
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Before Hugo,
this was the largest employer in a small
South Carolina community.

y oy )
No oneS working here anymore.

Hetore huirncane Hugo, thas was the lariest sinple emnployer o this small communmsey
NoTw, o e s working heee
We're all worang moeether tm help them put thar bives back merther again—better than ever
B thousands of others in Soasrh Canofing are sofl jobless and homeless
Crovermement sssistance and insamnce will help oaly so mach: Bor they sull noed maee. They need you
Plessr help the thousands of pecaple in South Carolina wha seed i mebuild thetr [ives
W IETY YOROT 3 u‘f'!" i7" |' ' u 'r-: EIET :||.|.|‘| | I'II.'. INE T T 'r-:.-||.i|:'|._ il | ¥ 'L W[t L

| Capia e wontth € urvaiima Hlopss Balief P
VL rrrermor Carmoll Camplhbed]
'|'||| Ciesvrriioss » Ol

Cinhaimbog, 5.0 MA0-1 550



‘ I
Lurentertainment rew
L 5l ||'1f"':-.!'.'T!'|- ater where some of the w
host _l«,.,—. ITIETS appear in plavs such as
Broadwavs 42nd Street and A Chorus Line
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N e most Tamous H-l'l':‘|i':,;- ties. Clities such as LasVegas, Adantic City, and Monte Carlo,

It reviolves around live 1sland music on a deck set high above the sea. Unanhibited mghts
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of dancing in our Chubs, And elegant formal gatherings such as our Captains cocktail party;
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MAKE A HEALTHY CHOICE.
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