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OTSINCE Eve offered Adam an apple has
an event been so glamorized, publicized,
and fantasized as the sinking of

Titanic. And not since Custer led the Seventh
Cavalry agamnst Indians at the Little Bighorn
has a fatal mistake so captured public imagina-
tion as the "unsinkable" Titanic being driven
into #n iceberg field at full speed.

We can forgive Adam for his weakness, Cus-
ter's mistake is understandable. Because of
overconfidence or ignorance he grossly under-
estimated the Indians” ability and will to fight
for their land.

But the mystique of Titanic remains and is
even rekindled by the recent discoveries. There
is still a Titanic Historical Society, whose
members dote on every scrap of news, At least
two of them were brought to tears by the first
pictures from last vear's expedition. And news-
papers and wire services will give space to any
character who claims he'll raise Titanic—
whether with ballions of Ping-Pong balls
stuffed into the hull or by freezing her into an
iceberg to float majestically to the surface, |
thought about getting my name in the press by
affering to raise her with hot-air halloons—
filled by the publicity seekers.

But not everyone is blinded by the mystique.
There have also been charges of public money
wisted in looking for Titanic. But just as ad-
vertisers use sex tosell everything from cat food
to cologne, why not use Fitanic to sell and de-
velop deep-sea exploration? Woods Haole
Oceanographic Institution, Dr. Robert Bal-
lard, and Secretary of the Navy John Lehman
are to be congratulated for risking criticism to
help focus public and government attention on
the most neglected, least understood, and per-
haps most strategically important part of the
planet. As one massive archaeological site, the
ocerns are a treasured time capsule. And those
courageous people really were conducting im-
portant research and equipment tests

Ii Dr. Ballard had reported finding mer-
maids sipping champagne in the first-class
lounge, he might have gained a billion dollars
in private and government research funds. But
just sticking to the truth has excited our imagi-
nation enough. All of us who have worked on
the project admit to more than a modest curios-
ity. S0 much so that we are devoting another
cover story to what was found on the retumn
trip. It is titled—probably naively—"A Long
Last Look at Titanic.™

2toar & Pyttt

ELHTR

NATIONAL
GEOGRAPHIC

December 19586

A Long Last Look
at Titanic s
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A Long Last Look at

By ROBERT D. BALLARD

WOODS HOLE OCEANGGRAFHIC INSTTTUTION

hostly hulk of R.M.S. Titanic lies ;

in her lonely berth more than '

two miles deep in the North
Atlantic, her bow festooned by decades
of rust and sediment. Railings curve
around a grate forward of the 18-ton
auxiliary anchor of the largest, most
luxurious ocean liner of her day.

For nearly three-quarters of a century,
while the grand and tragic ship was
celebrated in legend, the wreckage sat
in abject darkness, eluding all searches
until her discovery September 1, 1985,
by the author and a joint U. S.-French
expedition. On a return trip, experts
from Woods Hole Oceanographic
Institution used submersible vehicles
to illuminate the ship's remains and
a fascinating array of objects spilled
from her decks and cabins. Video footage
and photographs captured memorable
closeup looks at one of the greatest
maritime disasters of the 20th century.
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area becomes a landing pad for
the manned submersible Alvin in this
photograph taken by the remotely
operated robot Jason Jr. Lights shine on
an open window into a first-class cabin.

The ship carried lifeboats for only
1,178, and many boats were launched only
partly filled. Of the 2,227 on board, more
than 1,500 perished, including Capt.
Edward J. Smith (left, at right), shown \
on the boat deck with chief purser
Herbert McElroy. A veteran of 43 vears
at sea, Smith had planned to retire
after Titanic's maiden vovage.
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¥ FIRST DIRECT VIEW of Titanic lasted less than two minutes, but
the stark sight of her immense black hull towering above the
ocean floor will remain forever ingrained in my memory,

My lifelong deeam was to find this great ship, and during the
past 13 years the quest for her had dominated my life, Now, final-
Iy, the quest was over,®

In a way I am sad we found her. After 33 hours of exploring her dismembered
hiulk, we know her fate, and it is nota pretty sight. Thoughstill impressivein her di-
mensions, she isno longerthe graceful lady that sank a mere five daysinto her maid-
en vovage, in 1912, after striking an iceberg. Her beauty has faded, her massive
stee] plates are dissolving in rivers of rust, and her ornate woodwork has been de-
voured by an army of countless wood-boring organisms whose hollow caleium
tubes now litter her barren shape. After vears of gluttony the creatures starved and
dropped dead at the table. T have no sympathy for them; they robbed Titanic of her
last touch of elegnnce.

Titanic’s band has long since ceased to play. She is gone, home-ported at last. She
will surely never be raised. Such stark reality often offends our romantic senses, but
the search for this greatest of all sunken ships was first and last an exciting journey.
First, it was almost too exciting.

Dive number one was to see how dangerous Trfanic would be to din, the in-
domitable submersible, and its crew: in this case, pilots Kalph Hollis and Dudley
Foster, along with me. As we began our two-and-a-half-hour dead {all toward the
hottom, we discovered the conar was not working. The outside pressure was quick-
ly doubling and then doubling again; it would eventually reach 6,000 pounds per
square inch, Had it rendered the sonar useless for today’s trip? Without sonar, we
wotld have to rely upon our surface navigator aboard Atlantis I to guide us blind
ta Titanic's side, and he now began driving us in circies: (o east, go west.

Then, another cruncher. Ralph noticed salt water leaking into one of the two bat-
tery packs that powered the small sub, Tt showed up on our instrument panel as a
slow leak, but asthe level of seawater in the battery tub rose, the leak eaused us con-
cern, for the protective oil in which the batteries are bathed was being replaced by
short-circuiting seawater. Alvin's hatteries eventually could consume themselves.
Bottom time would be short—if at all.

Finally, ns we closed with the bottom, faint features emerged from the green
¢loom. No Titanic, no debris, just & gently rolling countryside of mud—much like
an alpine meadow after a blanket of snow has all but erased its features. When our
tracking svstem is working properlv, the navigator on the surface knows where he
is, where we are, and where Tifanic lies, but the navigator was now having prob-
lerns. We did not know what they were, only that his directions, echoed down to us
on the underwater acoustic telephone, indicated he was lost

To be so close—Dbut to be so far away! Somewhere out there lies Titanic, just a few
hundred meters away, perhaps less than the distance from home plate to the center-
field wall in Fenway Park. And those damn alarms have started. Seawater is con-
tinuingtoshort-circuit our batteries, and Ralph is already thinking about returning
1o the surface.

The snowstorm of underwater particles is blowing toward us [rom the south-
southeast. Clearly, the current must have set us to the north of our desired location.
Titanic should lie south. We begin driving in that direction, the single ski mounted
under Afvin making us a one-leged skier gliding downslope over virgin snow, a
single track left behind us for roaming crabs to exploit,

The alarms inside Afvin shrill as more and more seawater enters our battery
pack and the electrical situation gets worse. Ralph is about to pull the plug.

*The auothor chronicled the discovery of Titaric in the December 1985 GEOGRAPHIC, He has writlin
numerotis other articles as well b the National Geographic book Exploring Owr Living Planel,

National Geographic, December 19856




Finatly, a voice from above: “Aflvin, this is All. Trackine is waorkine Tilanic
should bear 30 vards to the east :

As we turn east, our pace quickens and our eves strain to see. The bottom begins
to look strange; 1t begins to slope up suddenly, steeper than it should, into a mound
of mud and small glacial boulders dropped through eons of time by slowly melting
icebergs, including the one that sank Tréanic

It has a bulldozed look, and what a bulldozer lies just bevond!

“"Ralph," 1l sav. "Come rig

Swinging the sub to the right, Ralph eases A lvin forward until he i< stopped by an

_|r

endiess slab of black steel rising out of the bottom. Our journev at long last has
redached Its goal. ilanie 15 a few mches away, In that brief instant we become the
[irstever to actually see Titanic in her grave. Then Ralph pulls the plug, and we lift
up from the ocean floor
Most of the 11 dives t

Iowed were more rewarding,

L~
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such as the one that confronted
the historic question of “the
gash.” Most accounts of Titan-
105 lossattribute the disastertoa
J00-toot-long gash rnipped into
the liner's starboard bow by the
iceberg. [ had long doubted such
reports, for fifamic’s massive
steel plates probably would
have been bent or forced apart

‘.".'I'll'r |i. LI .'I=l|'_r|_'l'i open oy 1CE
Lhuring one of our later dives
we guided Alvan to a landing be-
zside Titamic's how, driven deep
into the mud of the ocean floor
by the enormous momentum of

LI [I}H nge from the Surtace Pilct Drudley Foster ohocks Alvin's depth as-author Ballard reparts theé
posdtEnn 10 the Woods Hole mothership Atambia Il warres svags

Lin impact the bow had shifted

slightly to the left, leaving a gap between the bank of mud an
sicle, As we moved slow |_'. along that vertical wall of steel. 1 hall-expected to see
tear in the plates. But there was nothing-—only an indication that the plates had
bent inward and the rivets holding them together perhaps had sprung, allowing

’]-‘"l"i.-"r":-]'ll' Laken Lilter of the section indicate at least one

i *_-||:_::-": -.I_.-|,_’|||_|.J_|:'|',i,

ceawater (o enter, Stl

hole in the plates, so the question may never be fully answered

Other dives produced vivid cameo scenes that will also remain with me forever
Ac we explored Trlanic cautiously peering at her from inside Afvin or via our
“swimming eveball,” the robot Jason Jr., we came upon such haunting scenes as

the disembodied head of a child’s doll, lving amid the vast field of debris dumped

loose when the ship broke up on or near the surface. Then there was the fragile CUp

balanced l':[‘:ll':'lTI”,:-,' alop ane ol the s s Mmassive steam hollers [ pAZE 122] f‘:-u||-|_|.|]
electric space heaters scattered throughout the debris field were apathetic reminder
of the comforts enjoyed so bnefly an that doomed vovage

In such ghestly surroundings impersonal features took on human characteristics
On one dive, as we moved in slow motion along the hull, the darkened portholes
seemed 1o me ke rows of sightless eyes brimming with great tears of rust

I'he more weexplored Titanic, the more her parted sections assumed whollv dif-
ferenit characters. The bow still had a certain dignitv to it, but the stern section was
utter devastation. ltwas bere that PASSENZErS and crew had eathered Lo face the aw
ul specter of death. Exploring with Alvin, we eventually chose a spot beside the rail

\ Long Laxt Lok ar Titanic 703
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of the stern section to place a bronze plague from the Titanic Historical Society com-
memorating the ship's 1,522 lost souls.

In a curious way descents to Titanic stood out in sharp contrast to return trips to
the surface. During the two-and-a-half-hour ride down to the wreck, Ralph Hollis,
Martin Bowen—Jason Jr.'s pilot—and 1 played classical music over the sub's ste-
reo system. We studied notes and electronic data and generally followed a scientific
routing. But once the day’s exploration of Titanic was over and we started for the
surface, rock music replaced classical on the stereo, notes were put aside, and we
joked about the high and low points of the day's dive. The change in us stemmed not
from a sense of relief—we three, after all, had made hundreds of divesin Alvin—
but more from the feeling of a job well done both above and below the surface.

The dav is fast approaching when that job can be done faster and better without
man's physical presence in the sea. Until recently there has been no way of duplicat-
ing human skills at great dépth—of providing man’s sophisticated eyes and hrain
and articulating hands to solve complex problems or perform difficult tasks. What-
ever the cost, and the risks, of transporting man into the deep, it has been worth it.

I am well aware of the costs and the benefits of that era. For more than a decade 1
have spent an average of four monthsa year at sea. Lhave logged countless hours be-
low, crouched in one submersible or another, exploring the rugged and uncharted
mountain ranges of the world's oceans,

Certainly the dives were exciting, many of them made in partnership with the
National Geographic Society. They included exploration of the Mid-Atlantic
Ridge, descents to 20,000 feet in the Cayman Trough, the study of deep-sea warm
springs—unique oases of life—in the Galapagos Rift, and finally the discovery on
the East Pacific Rise of “black smokers.” hvdrothermal vents that belch fluids hot
enough to melt lead.

Historic achievements, every one of them, But in 13 vears I had managed to ex-
plore a mere 40 miles of undersea mountain range. There are more than 40,000
miles of such ranges throughout the world's oceans. Dhd I really want to spend the
rest of my life in the hope of exploring another 80 or 100 miles at best?

It seemed to me we had a choice. We could continue indefinitely with manned
submersibles, which are limited in the time they can spend below by both their pas-
sengers' endurance and their expendable power supply. Inasense they are no better
than a scuba diver who, air supply exhausted, must race back to the surface.

On the other hand we could begin thinking of remotely operated deep-sea vehi-
¢les, sophisticated robots that could give man what I have come to think of as a
“telepresence” in the sea, an extension of his unigue senses and capabilities to ex-
treme depths without physically transporting him a foot below the surface.

Through such robots man could remain under the sea for weeks instead of mere
hours at a time, extending his reach immeasurably into earth's last great uncharted
frontier. Equally important, vialive television these machinescould bring the won-
ders of the deep to countless millions rather than to the lucky few who are able to
ride in submersibles.

ROM THE VERY OUTSET of that vision Titanic seemed the key. The cost of de-
velopingdeep-diving robots is astronomical, requiring a dramatic image or
goal to capture public interest and support. Nothing in modern maritime
history fits that description better than Tilanic.

My first real hope of finding and filming Titanic came in the 1970s, when the un-
dersea research group at the Woods Hole Oceanographic Institution decided to
miore than double A fvin's depth range from 6,000 to 13,000 feet. The latter, T knew,
was roughly the level at which Titanic lay. Alvin seemed the perfect deep platform
to hegin experimenting with robotic vehicles—{irst as extensions of manned sub-
mersibles, and ultimately as their replacement.

Narional Geagraphic, December 1986




That 1s a challenging and costly goal Without the support of friends and col
leagues at Woods Hole and inthe U. 5. Navy, neither the search for Fitanic nor the
projects that have stemmed from it would have been possihle

Crver the years, as | continued diving in manned submersibles, T kept careful
note of ways in which robotics could overcome their limitations, New technologies
such as fiber optics and lasers broadened the dimensions of what robots cou
beneath the sea

| envisioned a remotely operated system involving two components, which even-
tually became known as Argo(Jason. Argo was to be the eves of the system and Jason
the hands, both elements extraordinarily sophisticated. When perfected, the sys-
tem would be able to search out objects or natural features at extreme depths, ana
vzing and recording them for as long as the surface operators wished. In the case of
lost objects, Argolfason could
cith¢r recover them or direct
Lherr recovery by other means

By September 1985 Argoe was
ready for testing at sed. During
the historic discovery of Titani
by the U. 5.-French team, Argo
exceeded our highest hopes; the
robol’s uliresensitive “eves.” or
video cameras,; could see and re
cord 1o almost total darkness
The next step was to give Argo
a hand

By last summer the system
nad the beginnings of one in the
CSWiim-
ming eveball." A more sophisti-
cated version of "J L." known
simply as Jaeson, will attach to

Areoand will have not onlv eam- Drooping bke stadacties, "ears” of rust obscura & porthale inwhich &
' Hgged soction of giasE emans
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form of fJason Jr.. our

eras but also highly wversatile
arms able to perform complex jobs in areas where no manned submersible could
ever safely go

With drge not yvet ready for a partner, we attached J I to Alvin instead. The
world's fimest manned submersible thus [_:lji_—.j.-i_'l'l A kev rolein |'l|'_"u.'|_'-]|'|-j‘1|[”,[ anid lesting
A svstem that mayv one day replace its own kind

Admittedlv S L had its share of problems on Titanie. Returning from aone dive. it
fell out of it= “garage,” or housing, aboard Alvin, and only quick work by our sup-
port divers prevented a million-dollar loss. On another dive, when I remaines
the surface, J J suffered an electronie stroke

S was just hanging there above the bottom,"” Martin Bowen told me, “and
suddenly it fizzled out. What looked like a wisp of white smoke—actually it was
fluld—came out the top, and that was theend of J J for the dive. "

Fortunately the trouble, which proved to be a saltwater leak inJ. 1 's tether, was
quickly repaired, and the robot was soon ready to dive again. But the incident
proved the point that when something goes wrong at 12,300 feet, yvou don't just get
oul and [ixit. The only answer 15 (o build systems that don't risk human life

This winter the marriage of Arge and Jaron will begin aboard the research vessel
Knovr, the ship that discovered Titanic, Within two years Argo/Jason will be ready
to enter the deep and remain there for extended periods, adding greatly to man's
knowiedege of the underser world

But the quest for Titasic is over. May she now rest in peace * e

L
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/B an and machines made
exploration of Jtfan
A1 possible. Two non-

human partners: Afvin, a free-
floating submersible with
OO 10T llrl:_'r g Lhree-man
crew (below right), and &
smialler tethered robot called
Jason Jr. (below), which
travels Lo dive sites tucked in o
cage-like “rarage” attached Lo

divin s forward secon

Jasan Jr. i3 cantrolkad by 8 coracie [Wail) hexd Dy a phol in
Alvin. Butigms m 1hd Rancgrip A activate the mobot s
gartical thrusiors and conirgd The Lsihes 1o Aen. A phdio
trigger B activates the slill camara; a companon button ©
adiusts video camera tilt, Tha wded monitor D displays

J, .5 iadd ol vision, Swilches E work moiors and lighls
Other switches F oparals tha videotape. Joystick G

controts horzontal movemignis

High-tech partners
plumb new depths




Above the wreck site, divers
David Sanders and John

Salzne (left) stand atop A lvin to
secure safety lines that buttriess
Jason Jv.'s garage as the
vehicles are lifted out of the
waler to the support ship's
deck.

Latinchied at Woods Hole in
1964, Alvin has been a rehiable
sea dog, logging more than
1,700 dives. It has proved

invaluable in geologic and
biologic studies dunng descents
ns deep as 13,000 feet

Alvin's smaller partner,
called 1. [ for short, measures
just 28 inches long and weighs
250 pounds on Jand. But its
hull of syntactic foam—
billions of microscopic air-
filled glass spheres bonded by
epoxy—rmakes it weightless in
water. A 200-foot-long tether

connects the two vehicles,
¢nabling Alvin's crew to send
J. 1 into spaces too small or
too dangerous for 4 manned
vehiclie

Woods Hole scientists are at
work onJ J'ssuccessar, to be
named simply Jason. Larger
and more sophisticated than
Its predecessar, Jason will
include robot arms for
retrieving samples.
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ILh & tenaclous grip.
an eight-mnch-wide
runmng hight holds fast
Lo 1Es fadlen foremast (right),

now caked with corrasion

L races of red antifouling
patnt are still visible amid
the rivets on the hull (below),
st above the bilee keel
4 two-To0t-wide <kirt ol
metnl running for 300 fest
amidsnins, the keel was
designed to reduce the ship's
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Entwined with rustsicles
Lhe end of the shank and the
Niekes of one of the ship's three
pow anchors protrude from a
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“While examining the bow, expedition, the Woods Hole
we looked for the name of the team wits scrupulous about not
o, Ballard said, "but th disturhing Titanic. Whet
paint and the engraved letters AMNGLUS accidentally snagged
themselves werne gone & piece of cable, Ballard had it

['here 15 hardly an inch of thrown back overboard as
exposed upper surface that has 00N as the vehicle surfaced
nol now b | |_I"IlII||-,_'::'.!_|_|;"||_':1_ |_.'-':; nDow ., snce ,|I-,',r.','l|r
Ballard declared, “hul lies i the open sea, there i3
it will take vears to totally no authority to prevent

bsorb and understand pundering by less svmpatheti
what we have documented.”™ parties. But Ballard hopes thal

Dunng both the imtial world opinion will foil any
AdIsCovery mission in |.|,!||-. Lo explon this symbaol of
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m The Palace
That Became

Parliament

By PATRICK CORMACK
Photographs by ADAM WOOLFITT

[T WAS QUESTION TIME in the House of Commons. As tradition
dictate<, the Right Honourable Neil Kinnock, leader of Her
Majestv's Loval Opposition, and Prime Minister Margaret
Thatcher sat just two sword lengths apart, facing each other
from behind thick red lines woven in the carpet.

A few days before, addressing a conference of her supporters,
Mrs. Thatcher had replied to critics of her policies by saving that
“it wouldn't be spring without the voice of the occasional cuck-
o " Pointing an accusing finger, one of Kinnock’s supporters demanded to know
how many cuckeoos there were in the Prime Minister’s Conservative Party. Mrs
Thatcher leapt to her feet and made the ightning rejoinder that there were no Con-
servative cuckoos, though she conceded there might be “the occasional grouse.”
The Prime Minister's supporters, and many of the public in the packed galleries
above, erupted in laughter.

The House of Commons. the lower house of the British Parliament, which also
contains the Jess tumultuous House of Lords, is famous for ready wit—briiliantly
subtle or brutally crushing. During the war against the American colonies; one of
Britain's least successful but most amusing prime ministers, Lord North, was ac-
cused by a boring opponent of being asleep, “1 wish to God I was,” North retorted

some historians trace the origins of Parliament to the Anglo-Saxon witan, the
council of wise men who advised the kings of England in the davs before the Nor-
man Conguest of 1066, Thereafter a council of noble and eeclezsiastical advisers,
known as the Magnum Concillium (king's great council), was established. William
the Conqueror and his successars often summaoned it.

Edward I followed a precedent set by rebel baron Simon de Montfortin 1265, and
included representatives of the counties (the knights of the shires) and of the towns
(the burgesses from the boroughs) when he summoned his Model Parliament in
1295, This wider body met (Continued on page 737)

TiME-HALLOWED SITE along the Thames, the Palace of Westminster has witnessed
the evolution of British authority from rule by kings to government by the people
in Parlioment. Reconstructed after an 1834 fire, the “magnificent pile" incorporates
1 1th-century Westminster Hall, left. The portcullis badge of Henry VI (abowve),
last king to reside ar Westnunater, serves as the symbol of Parliament.  wsweis sesoe
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Westminster
A sculptured memorial of our national history
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(Continued from page 728)  infrequently, but by the 16th century whenever mem-
bersol the Lords were convened, so wasthe Commons. During the 17th century. at
a time when throughout Europe absolute monarchs claimed to rule by divine right,
here at Westminster Parhament successfully challenged the concept, and in the cen-
turies since, the modern constitutional monarchy evolved.

Today's visitors to the Commons would recognize the description of a German
visitor who listened to & debate during the American Revolution and expressed sur-
prise at seeing “the whole of the British nation assembled inits répresentatives, ina

rather mean looking building The Speaker, an elderly man dressed in an enor-
mous wig sat opposite me on & lofty chair. The Members have nothing particu-
lar in their dress. . . . [Lisnot at all uncommon to sée a Member lying stretched out

anone of the benches while others are debating. " Some might say that the only dif-

I\

terence wrought by the passage of two
centuries 1s that today's members do not
“crack nuts. . . eat oranges or whatever
else 15 In season. " Certainly the Speaker
still wears his {ull-bottomed wig and
i Costume that remains virtually
unaltersd

HE PALAUE OF WESTMINSTER
standing between the River
Thames and Westminster Ab-
beyv, has long been Parlia
ments home. 1here has been a palace
here since the reign of Canute, the Dan-
1sh King of England, who died 1in 1035
I'he first palace burned down before
1042, but Edward (known as the Confes-
sor because of his reputation for piety),

replaced 1. Adter Pdward's death in
1066 and the last successful invasion of
Engiand, the invader, Willlam the Con-
quéror, established his main residence at
Westminster. It was the Congueror's
reckless and bodastiul son, William 1,
called William Rufus because of his red
beard, who bullt Westminster Hall

WeCealy BT, Wi BHTIL 1 FECiwe AR
FIRST AMONG EQUALS, Marparetr Thatcher with members
of her cabinet (facing page) awaits the opening. On

| pesdoys and Thursdavs the Prime Minister takes
questions. A bronze bar fabowe) marks the area

where M Ps debate. Anvone disciplined for misconduct
can be reprimanded by the Speaker before the bar.

Brageart that he was., William Rufus
denounced the completed structure as “a meére bedchamber” compared with what
he had intended.

King Richard I, who came to the throne in 1377 and was deposed in 1399, was
responsible for the Hall a< we see it today, He ordered the replacement of the roof,
and of the rows of columns Lhat supported it, by a feature that wis the wonder of its
age and 15 still one of the glories of European architecture—the mighty hammer-
heam roof, spanning the Hall in one prodigions leap.

Here medieval statues of England'’s kings still look down upon the place where
Kichard was deposed and Charles [ stpod trial 250 vears later. For almost 700 vears
kings came to the Hall after their coronations in nearby Westminster Abbeyv for a
celebration banquetl. Atthe coronationof George IVin 1821, 17,000 pounds of beef,

mirick Cormack 15 a member of Parliament and a former academic who bas written on ar
chitecture and other subjects. Photographer Adam Woaolfitt. also a Briton, has contributed

to 15 previous GEDGRAPHIC articles

Fhe Palaee That Bevame Parligmeni




WA SPECTACLE .., horridly grd miraculously by morning

beautiful.” Thus o spectatior the medieval Westminster
described the fire that Flall and Westminster
consumed most of the Palace Abbey, at teft, still stood
pf Westminster on Lictober The fire destroyed the
1&, 1834, It started when palace, clearing the way
workmen burmed a centuries-  for total reconstruction
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EARLIEST PARLIAMENTS

wiere called to TWestrminster

by kings seaking advice,
.'-!Jl'lj'-'l"rf. Tl MFICLE V. _|'r'| {
Leh-century manuscript
painting of a I3rth-century
council (left), King Edward I
hends a tabie of archiisfops
and reyvalty of Wales and
Scotland. On red woolsacks,
represanting England’z then
maior commodity, 51t the
Lord Chancellor—as he doeas
today—and judpes. Lords
epirifudd (Bishops and
abbots) align on the left
lords {emporal (herdditary
parls and barons) on the
right. On a crossbench ts the
Commons

ot b Narfonal Gepgraphic, December 956
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veal, and mutton were consumed, together with a vast quantity of sweetbreads,
cows' heels and calves' feet, 160 geese, 1, 160 chickens, 1,730 pounds of bacon, 160
dishes of fish, and more—all washed down with more than 4,000 bottles of wine.

Until 1882 England's roval law courts were housed in Westminster Hall, and it
wias here that most of her great state trials were held. One of the first was that of Sir
William Wallace, leader of Scottish resistance. In 1305 Wallace was brought to the
Hall in chains and charged with treason to Edward 1, “the Hammer of the Scots.”
Wallace's defense was simple. *Icannot be atraitor to Edward,” he said, “for 1 owe

him no allegiance. . . . As governor of my country | have béen enemy to its enemies
) I have slain the English. 1 have mortally opposed the
-.[t. English king.” His eloguence and logic availed him

nathing. He was condemned to suffer the foul indigni-
ties of a traitor’s death—he was disemboweled, be-
headed, his heart burned, his body quartered, his head
displaved on London Bridge

Westminster remained the main home of England's
monarchs until damaged by a fire in 15312, after which
Henry VIII moved his court to Whiatehall Palace.
Kings had alwayvs: summoned their parliaments wher-
ever they were in residence, and because Westminster
had been the principal roval home, it had become the
principal seat of Parliament. Initially the Commons
had no fixed meeting place. Unlike the Lords, who had
sumptuous, though not very comiortable, apartments,
the Commons had to sit wherever its members could
find themselves a room if they wanted to meel sepa-
rately. But in 1547, during the rehigious upheavals
of the English Reformation, Henry VIII's successor,
the voung boy-king, Edward V1, gave the by-then-
deserted 51 Stephen's Chapel within the palace to his
*faithiul Commons.”

Members of the House of Commaons sit facing one
another, rather than in a2 semicircle s in so many legis-
latures. That is because their predecessors occupied
the pews of 3t. Stephen's, opposite each other across a

SR = rom SICPLEE L REEEAE

HEAVYWEIGHT BOXER and popular pub central aisle. This arrangement led also to those two
owrer Benjamin Caunt is believed by redd lines in the carpet, andinturntoa familiar ll.g'l_'I'I'E af
marny to be the man whose name was English speech. Members who “overstep the mark”
gliven to the glant bell made in 1856 for are oul of order,

Westminster'’s Clock Tower {facing page) Thefirst inhabitants of the new chamber alzso placed
Others claim the bell was named for a chair where the altar had been for their Speaker to

Sir Benjamin Hall, First Commissioner
of Works, That bell cracked, and @
smaller, 13-ton Big Ben, also bearing

a crack, has tolled since 1862,

10

preside over their proceedings, and according to some
historians the custom of bowing to the Speaker derives
from the former pracuce of genuflecting to the altar. As
spokesman for the Commons, the Speaker often had to
tell the king what he did not want o hear, not an enviable position. To this day,
whenever a new Speaker 1s elected, he puts up a token show of resistance as he
installed in the chair

N THOSE EARLY DAYS power still rested with the king and his closest advisers,
all of them important courtiers or powerful bishops—the lords temporal and
spiritual. But within a little more than 200 years of the move to St. Stephen’s
the balance had shifted far enough {or Admiral Rodnev, the hero of victories

over the French, the Dutch, and the Spamsh, and a {former and aspirning member of

Narional Geographic, December [986
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FRIENDS OFF THE FLOOR, Conservative M P Alistair Burt,
at right, visits Labour member Anthony Bloatr to disciss
ssues, o8 they did at Oxford Unoversity, “Such trust (s
invaluable in making democracy work,” says Burt. MPs
usually share one-room offices and make do on a $30,000-
a-vear allowance for staff and equipmernt.

Parlinment, to write in 1780 “To be out of Parliament is to be out of the world and
my heart is set upon my being in."

Not that election to the Commons sigmfiied any great personal tnumph in the
davs when many boroughs had so few people qualified to vote that they were known
as rotten or pocket boroughs, either hecause their electorates could easily be bribed
or because they were in the gift of some wealthy landowner who himsell sat m the
House of Lords. Not until 1928, after a series of parliamentary reform bills span-
ningacentury, wasevery mian and woman over the age of 21 given the right to vote
Todav every Briton over 18 has the vote

In 1909 the unelected House of Lords vetoed Liberal Chancellor of the Exche-
quer David Lloyd George's reforming budget, und so'the 1911 Parliament Act took
gway Lhe Lords' authority ¢ven to discuss financial measures and removed 1ks pow-

. er to veto other legisiation. Although

r hl - the Lords must approve proposed
|| I ;_ ' legislation before it becomes law, it

= can now delay Commons propesals
tor only & year

Although many ol the mosl active
members of the Lords are those who
have been ennobled for distinguished
service in politics, the services, or the
professions for their lifetime and are
known as life peers, all Britain’s he-
reditary peetrs—ihe heirs of those en-
nobled over the centunies—as well
as the law lords, are entitled to sit in
the upper house, together with the
16 senior 'r:_:irjhu;_::- of the Church of
England, who are known as the lords
spiritual

The House of Lords maintains its
ancient judicial functions. Although
no trials take place there, it is the
United Kingdom's highest court ancd
provides the judges for the final court
of appeal for some countries in the
Commonwealth., In the House of
Loeds the Lord Chancellor, Britain's
senior judicial figure, sits on the
woolsack, as his predecessors have done for seven centuries \ seal stuffed wnth
wool long seemed the appropriate chair for the king's chief adviser, for it empha-
sized that the country’s prosperity rested on the wool trade {page 7335

Tucked away near the door to the Terrace of the present palace—still, as in Vic
torian days; the most desirable place to take ten in London in thesummer—is a glass
case with some wooden sticks in it. These “worm eaten, rotten old bits of wood,”
as Charles Dickens, perhaps the most famous of pariimmentary reporters, called
them, were responsible for the great fire of 1834 that virtually destroyed the old pal
ace. For seven centuries, notched tally sticks—pieces of hazel or elm split down the
middle, one half being retained as a record of payment, the other half being given as
a receipt—were the official means of recording payments to the exchequer. heir
use was abandoned in 1826, As Dickens had it, “they had never been useful, and
afficial routine required that they never should be, and so the order went forth that
they were to be privately and confidentially burn

On October 16, 1834, two hardworking stokers overfed the furnaces below the

"l.'.“.II.'IJ!.‘-r'I (repwraphic, December { ORH



House of Lords with piles of this ancient tinder. The palace ignited, and by the next
morning almost all that was left was smoldernng acres of gutted masonry. By amas-
sive effort, the Hall was saved (pages 7.38-9)

The Palace of Westminster we know today—a “dream in stone."” in the words of
Tear Nicholas I of Russia—is the product of an amazing collaboration between the
architect Sir Charles Barry and the eccentric, brilliant Augustus ¥ Fugin, who
had been commissiongd to design furniture for the roval castle at Windsor at the age
of 15. After the fire Barry won the competition to build the new palace “in the Goth-
icor Elizabethan style” and engaged Pugin to assist him. The overall design for the

new palace was Barry's, while Pugin was responsi-

ble for almost all its ornamentation

Parliament :rlla.i'r-htl-:'l over the cost of construe-
' v estimate, and ev
eryaelay led toa lurtherinerease incost. Theveven
argued aver the architect’s fee. Laborers went on
strike. Notuntil 1340 was Mrs. Barry able to lay the
Inundation stone, atter the architect had created a
concrete raft on which the vast bullding, covering
some eight acres, would be erecled. In 1845 Barry
wrote to Pugin in exasperation that he was “in a
towering rage and i the right humour for throwing
up my appointment at the New Palace.”

tion. Members gues

VERY HAD BEEN DEAD [or two yoars, and

Fupgin for eight, by the tme Big Hen was

regularly tolling in 1862, Barry's design

created the most imposing legsiative
buildings of the 19th century, but his 1.1;11::u_'u Con-
{ronts its current ocounants with even warse
lems of overcrowding than the old one pl'--am.r: =i
Though Westminster Hall can comiortably seat
2,000 on great ceremonial occasions, as when Par-
llament assembled to present loyal addresses to the
Uueen on the occasion of her 3ilver Jubiles in 1977,
the palace itself cannot house the 3,000 who work
there in anything approaching comfort. Fewer FoesinTHEORY: Conservative Chief
than one-third of the members have offices of their  Whip John Wakeham, at left, and his

own, and everysecretary has to share a room, usu-  Labour counterpart, Derek Foster, urge
ally a very small one M Pz from their respective parties 1o
That the chamber of the Commans itself is con-  @ttend, especially for voting. in practice

& - N me o . bop | TR E AR
gested is, however, a matter of choice and tradi-  the two work together to scheduls
business and voting, assuring the smooth

tion. When German mcendiarv bombs fell on the by | .
palace on May 10, 1941, the chamber was de woarking of the Commons. { hetr title
stroved. Prome Minister Winston Churchill and his
colleagues 1 all parties insisted that it be replaced
in as falthful a style as possible and not enlarged, even though there were seats for
only two-thirds of the members. The theory was that when few were present, the
chamber would not look empty, and when many attended, the tenseness of the at-
mosphere would match the importance of the occasion
Elizabeth 1{1558-1603) dismissed her Commons with lofty disdain, saving, “they
had small experience and acted like boys.™ The boys grew up remar r...thu' -;uh kly
In one of the lobbies of the Commons where meéembers record their voles reposes a
copy of one of Parliament's proudest possessions—the journal mutilated by James
I, Elizabeth's Scottish successar, when he angrily rejected a protestof 1621 in which

derives from whippers-in, who help
coniro: tie hounds on the hunt.

e Palace That Became Parliament 745
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Lhe Commons sought to assert its rights. lames was a clever man but g weak king
“the wisest fool 1n Chnstendom

But he had more gutle than his son and heir, Charles 1, whose arrogant insistence
on divinely derived infallibility made him incapable of coming to terms with a Par-
ltament that wanted 4 lundamental place in the constitution. Events cametoa head
one cold fanuarvdayin 1642, when Charles brought a posse of soldiers to arrest five

members of the House who had caused him particular offense by asserting
rights of the Commons. When the king asked where his tormentors were, M

anthall, not Known before that for his courage or distinction, uttered the

™ L] ]
Spraker

wiken in Parliament: "1 have

most famous words evers

nertiner eves to 56, nor tongue tospeak 1n this place but
as this House 1s pleased to direct me."” The king went
1 hats been allowed

away, and since that day no monar
into the Commons, and the royal messenger must
knock to gain entrv. The dents in the outer door havi
been made by the Gentleman Usher of the Black Rad,
s to summon the

who comes [rom the House aof Lom
Lommons to attend gpon the monarch at the Stat

LIPEnIng nf Parliament

LTHOUGH 1its overriding pohitical purpose is to
lebate the (Queen’s speech, written for her b
her ministers, the State Opening of Parlia

ment 1s the most solemn, splendid, and col-
irful ol Bntain's annual ceremonies. 1t 15 a ceremony,
mareover, for which the three mostornate and impres-
sive rooms in the palace were specifically designed. In
[ he |'-'..||.:'._' I":' OIm. eCal -:'..,"| ||_'. 1'..'l. :|_|_';-__'|| |,|".'| {F :'"i".':'
Al '.I-'_"llll'- ||.-.-I'lf on the lI'.."I'l.!'.'.lll Il'-:l'r_-l-_ 'I‘El
(Jueen puts on her crown and robe before walking
through the Roval Gallery, the largest apartment in the
whole palace, to the Chamber of the Lords, where she

takes her seat on the throne,

The Roval Gallery 1s more than a grand processional

route. 1hisis where chiefs of state nddress both Houses
of Parliament. President Beasan poke here in 198210 LOBRD HIGH CHANCELLOR. Lord Hatlsham

1984 it was the turn of President Francaois Mitterand of  of oL Marylebone oversees the nation s

France, and in 1986 both King Juan Carlos of Spain  Judicial system, serves in the cabinet of
- bl o -I Lo iy S a el ot DA et et T o] P v g e 1 Y 1 E4

and President Richard von Weitzsicker of West Ger e prome minster who sslects iim, and

pregsides over the Lords. He carries the

many have addressed Lthe assemblh
A lzconic entrv in the Journal of the House records : A
_ P DLFSE LA e rowdl pro ESELOTT WICF

that on November 5, 1605, “This last night the upper .

PIASSES TIEFDLLE i the Primce's | Acmber

|_i'.l'.! L& (TPETTETLE ST CiT T ari |:"|l|'|'l"|_|-'|'_':I

e £ I-|r.-_ e L' E Egnh F ! gl T “k K [ : .
house of Par IVRMENnT Wi earched by Sir 1 ho, Kne (facing page}, dominated by a statue
vell, and one Johnston servant to Mr. Thomas Percve  ofOyeen Vietori
wits there apprehended who had placed 36 barrelles of

gunpowder in the vault under the house with a purpose to blowe the King and the

whole company, when they should there assemble. " This was the famous Gunpow-
der Flot, a scheme devised by & group of Roman Catholic opponents of James | to
oring kngland back to the "true faith"” by destroving the king and his Parliament af
s State Opening

Johnston was in reality one Guido Fawkes, or, as he has been known to schoaol-
children ever since, Guy Fawkes. A Yorkshireman and a convert 1o Catholicism
he had served in the religious wars in the Low Countries and was a trained mining

engineer. Under torture Fawkes revealed the names of fellow con 'Tl'.l.'.t'-"l"- anid was

II -I-II |I-.II.|II|']I i i |r II|'|'].I I!-lll L. 44 r-'I| |I II ||I.|.|I'|I|'|I|Ir .Illl .. I “




sentenced to death. To this day November 5 is remembered as Guy Fawkes Day,
and his effigy is burned on thousands of bonfires, And still, before every State
Opening of Parliament, roval bodyguards search the cellars of Westminster

WAS FIRST ELECTED Lo Parliament in 1970 after a campaien that was tvpical for

a British parliamentary candidate, but that would seem very short, and very
inexpensive, toa U, 5. congressman. By law British election campaigns are
limited to approxamately three weeks, | he amount that a candidale can spénd

Lo get his message across 18 strictly limited too; it worked out 1in the last election, In

1983, to approximately £4,000 ($6,200). My own election was a particularly excit-
ing affair for me. It was my third attempt to enter Parliament, and 1 faced a sitting
Labour member of 23 yvears senjority. With an electorate of about 80,000, 1

emerged the victor by 1,500 voles

Our system does not have primary
elections. Candidates are chosen by a
party caucus within each constituency
or district, Unlike our 5. 5. counter
parts, members of Parliament do not
have to bhe resident in their constit-
uencies in order to qualify for selection,
ection, thongh
many of us have our principal homes
Lhiere, returning, JUsLas cOngreéssmen do,
throughout the vea

When 1 was elected to the House of
Commons, the only recognition of secre

|I I

Or even atter winning &

gl |'|I'|_'||- WS :‘.'I'._:I._I:'. A IOWATICE O
£500, Today 1t 15 about £20,000, barely
enough to cover equipment and a statf of

EWw . el sh |||-:-|' II;'r'.Zl_'. (i Yy CO

leafrues,
| frequently have to collect and open the
meatl with which every membiér's dav be-
rins. It will penerally take me two hours

MAKING WESTMINSTER A FAMILY TRADITION, David to-deal with the demands and problems

Trippier, M P, and fis wife, Ruth, a barrister, haw
their son Edward baptized by Canon Trevor Beeson
(facing page) in the Chapel of 5t. Mary Undercroft
restored after the 1834 fire. At the reception {above)
Speaker Weatherill toasts the podparents,

of constituents: difficulties with govern-
ment departments,; pohtical grievances,
invitations, vast batches of entreaties
lobbying my support for causes worthy
ar bizarre

MNever a day goes by without its quota of committees—party and all-party com-
mittees covering every subject, as well as the official parliamentary commitiees
["he standing committees consider in detail lemslation after it has been approved 1n
principle by the House, and the select committees monitor the works of government
departments. Asa very new membersupporting a Conservative government with a
small majority, I would often spend more than ten hours & week on standing com-
mittee work. And very boring it was, for government supporters assist by keeping
quiet, so as not to provoke the opposition into making even longer & '
their only real power i1s the power of delay

(n the mornings when [ am not attending commuittees, 1 often have partes ol
constituents to show around the House. Sometimes [ have uninvited guest=s too, for
electors who want to see their members must be admitted
are part of a mass lobby or demonstration. Because my constituency of South Staf-
fordshire I= four hours away, casual callers are few, though 1 have my share of ée-
centrics—like the couple who had spent the night on the Thames embankment.

weches, for

Lo §

1w palace unless they

National Geopraphic, December 1988
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REGAL SETTING of the Boval Gallery was destgned by archi

Barry expressiy as a stoge for the passage of the monarch's
procession af the State Opening of Partiament. Queen
Elizabeth IT donned the robe and three-pound crown in the
Robing Room and now proceeds (right) behind other regolio
the Sword of State and the Cap of Maintenance, to the Lords
Pages of honour, lifting her heavy traon by handy [pops, walk

thead of Princess Anne for the 1885 opening. Flanking yeomen

Y PO S »i
0Of tNne fard Sarier Searcriedd o

e basement ina ritual recalling
the timely QLISCOVERY OF FLEFLHW i'u:'."_rliu.' Pyl .:1_',- Lyl Fiawehres
who tried to blow U Harliament on OPENIng doay i 1605,

The wealth of decoration in the 110-foot-long, 45-fo0t
figh pallery (above) demonstrates the painstaking skill of
woodwaorkers. glass and metal crafters, painters, and tilemakers,
who executed the destens of Barry's assistant, Aupustus Welby
Pugin. With the Queen’s permission, the gallery hosts othor
filnctions, stuch as joint sesstong for visiting chiefs of state:
rencit presidents must blanch at the 45-fpot-long REstorical
frescoes depicting events during the [9th-century Hritish
victoried over the French by Nelson at Trafalgar and Wetlington
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Few mornings pass without a call or a visit to the Library. Barry provided a suite
of handsome rooms for the Lords and Commons libraries, and splendid ditang
rooms oo, It seems remarkable to think that the old palace possessed neither
though in 1818 a small room was set aside fora tiny collection of books, and in 1773
John Bellamy, the new deputy housekeeper, began to provide food for members
Whether Prime Minister William Pitt called for one of Bellamv's meat pies with his
dyving words in 1806 isdoubtful, but by the early 19th century Bellamy's was a well-
established institutron, the voung Dickens describing one of the regulars 454 com-
plete walking reservoir of spints and water

In todav's Commons dining room Conservative
members of Parliament sit at one end, while members
of the Labour Party sit at the other, with the Liberals
and the Social Democrats in the maddle. But, as with
s0 much else in Parliament, this is convention rather
than rule. I remember one night when, in 8 gesture of
defiance, a group of Labour members took over the
prestigious corner table at the Conservative end that
is always reserved for the party's chiel whip, the mem-
ber who is in charge of getting the government’s busi-
ness through the House, Asalighthearted indication of
our displeasure, a group of us sent over four large vod-
kas. Not a word was said, but a few minutes later we
were presented with four Jarge coOgnacs

N THE STROKE OF 2:30 each alternoon (930
on Friday mornings) when the House ol
Commons is sitting, & small procession, led
by the principal doorkeeper and consisting

of the Sergeant at Arms, the Speaker and his trainbear-

or, hiszecretary, and his chaplain, enters the chamber

The Sergeant al Arms carries the mace, syvmbaol of the

Oueen's delegated authority, which rests on the table

when we are in session and under it when the House

goes into commitiee,
T he same prayers have been said in the chamber for

THIS GUY'S FOR BURNING on Guy maore than 300 yvears, and regular attendance does not
Fawhkes Day, November 5, by children necessarily indicate piety. We do not assign seats i the
who fashion e¢ffigres and beg coing un House of Commeons, and the only way a member can
memory of the traitor lay claim to a particular place is to be there for prayvers

The elublike Lords Library (facing If vou then put a card on the seal, by custom that place

page) offers old references—and computer

remains yvours for the day,
fermuindals. Victorta Dower hotises all

The Houses' spiritual needs were catered for by Ed
wiird Barry, Charles Barry's son, who created a lovely
chapel in the crypt beneath St. Stephen's Hall, the site
of the old chapel. The crypt had survived the fire, but
Barry adorned almost every inch of it and created the most beautiful Victonan
Gothic place of worship in England. Members meet here for occasional services,
and they and members of their families can be married here. The glorious Baptis-
try, its marble font encrusted with semiprecious stones, is the favored place for the
baptism of members’ children. My vounger son was chrstened there in 1972

(n Tuesday and Thursday afternoons between 3:15 and 3:30 the Prime Minis-
ter is obliged to come to the chamber to face a series of probing questions and
vehement accusations from opponents, nuxed with helpful suggestions from sup-
porters, It makes the press conferences through which most heads ol government

acts of Parlioment since 1487 these gnd
custom form the [aw in Britain, which
s no wrilten constituiion
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communicate with their electorate seem like sedate and formal audiences, for here
in Westminster the Prime Minister is merelv reparded as leader of a cabinet of

mimisters, first among equals. All members of the cabinet must face this cross-
examination by colleagues, for on every day but Friday, when members leave early
[or thelr constituencies, business in the Commons beging with an hour of guestions
Following questions, and any mimsterial announcements by the gavernment,
the House begins the day’s debate, often on a motion highly critical of the govern
ment. At least one day 4 week has to be given over to the opposition. Traditionally
known as supply days, these are a reminder that the original function of the Com-
maons was to grant or withhold revenue, I vou want to
speak, vou stand in yvour place, hoping to catch the
spéaker’s eve—olten a frostrating exercise. Until
1685, when Sir John Trevor was called to the chair, the
practice was tor the speaker to point a4l a member, but
>ir John's sguint made it difficolt to know who wis in-
dicated and so began the calling of members by name
T he Speakeris the only person who can do so, We must
refer to each other by our constituencies or offices =0
that the Prnime Mimister is "My Right Honourable
Friend the Prime Minister,” and | am “The Honour-
e Gentleman, the Member for South Staffordshire. '
In deciding who will speak, the Speaker has to bal-
ance his choice so that every point of view, however

ilar, may be expressed, and in calling membiers,

LT[
he alternates between the government and opposi
tion sides. His power does not stop there. If 2 mem-
ber perststently disregards the ru
be "named,” a process that invarab

s of order, he can
¥y results in his
suspension from the House, Sometimes the Speaker
will be deliberately bhind and deaf in order to deny a

publicity-seeking member this brief notonety.

Members record their votes by emerging from the
Ave or No Lobbies and bowing to the tellers who do
the counting. It all sounds very cumbersome, but it
does mean that we meet several times o week., and this
ielps preserve the intimacy and the conviviality of the TN ADEFIANT "never surrender” stance,
House, a conviviality that 15 often continued after the  Winston Churchill in bronze (facing
vote in the Members' Smoking Room, the room that pagel guards the entry to the Commons
former Prime Minister Harold Macmillan called the  The arch, domaged by a World War 1
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of Farliament's debates, but there was nevertheless an
army ol reporters; including Ur, Samuel Johngton. He

complied ascinating accounts of debates based on

hos passed throwgh.” In another bow to fhe
past, sword (oops hanging in the Commons
cloakroom fabowve) remind that no

ety . . member can enter the chamber armed
hearsay . a fertile imagmnation. and a ereater commanid

of rhetoric than even the mosi |_']||Il|||_'j_f Ol Oratore

Cne night in 1670 51r John Coventry, a member possessed of robust independent
VIews, wasset upon by footpads on his way home. The suspicion was that the ruffi
ans were acting on the King's orcers, but such was the danger of the London streets
at that time that it became customary for members to gather together and, led by &
torchibearer, (o make their wiy to their houses, To indicate that business was over,
the cry VW ho goes home " would echo through the old palace

Even today when the House rises, the policemen stationed in the lobbies take up
the same cry, “Who goes home " Another parliamentary day is oves ]

he Palace That Became Parliogment 5 i




Much More Than
Met the kiye

HALLEYS | -
COMELR6 |

By RICK GORE S

ASSISTANT EDITOR

N THE MID-1g405 the bare, icy nucleus of Halley's comet
was drifting in dark silence far bevond the planet
Neptune. Its glory extinguished by deep cold, the comet
was feeling gravitational tugs from the distant sun, tugs
that would pull it back, ever accelerating, into the inner
solar system,

Fourdecades later, in January 1985, the comet was passing
Jupiter, hurtling toward the asteroid belt at 18 kilometers
asecond. At Hawaii's Mauna Kea Observatorya man who
was not even born when
the comet made its
turnaround was sitting
cold and tense at the
evepiece of a 61-centimeter
(24-inch) telescope.
Breathing oxygen to
improve his concentration
at Mauna Eea's heady
summit, Steve O'Meara
(left) was pursuing an
improbable dream. He
wanted to be the first personin 76 vears to lay eves on the comet
on its 30th recorded return.

Others already had located the celebrated itinerant
elecironically, O'Meara, known to fellow amateur astronomers
as the “faint-star wizard," was pressing the limits of human
vision. With his naked eyes O'Meara had seen objects 15 times
fainter than the distant planet (Continued on page 765)

158




TIHS MOAAIC OF IMAEES WAL TAREN BY THE MALLEY MULTICOLOUR CAMERR ON BOAND THE EGNGPEAR SPACE ABENCY (EIA) SRACECAAFT GI0TTO A3 IT FLEW AT
FALLEY ON MANLE 14, 1586, THE CLDSE-FF (CENTER) WAS BADE DUN NG CLOSTET APPFROACH, JUST BEFURK THE CAMERA WAS KNODCKED USFF TRARBET.
JONATIAN BLAIN, WITH IMABE PROCESSING BY L WILHELM, & 1088 MAR-PLANCH-CEETITUT FUR AZBORCHIE {ABIVER, JOMETIMAN HLAIN (LEFT)






cosmic celebrity

blazes across the
Milky Way above
Australia, a prime
viewing arena for the
1986 visit of Halley's
comet. Ever since Edmond
Halley in 1705 predicted
the comet’s reappearance
every 76 years, each visit
has found man more
knowledgeable about his
urtiverse. Most scientists
believe comets are
fragments left over from
the creation of our solar

molecules that make up

the building blocks of life.
Technology finally met
a comet face-to-face in
1986, History-making
images of Halley, taken
as one spacecraft sped to
within 605 kilometers of
the nucleus, reveal a
peanut-shaped snowball
16 kilometers long. The
Jets of sunlit dust and gas
had been expected, but
rmuany scientists were
startled by the size of the
nucleus — much larger
than predicted — and the
color of its granulated
crust— darker than the
blackest paint on earth.

AKIRA PN
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A cometary
dyssey

Halley's spectacular
journey through our solar
system is a homecoming of
truly cosmic proportions.
According to current
theory, as our solar
system was forming, the
comet was ejected, along S
with trillions of other icy avary milfion years i e S
nuclei, to the far frontiers on average, a star SR e S e e
of the sun’s gravitational Weachars e 01 ER LA e Car R B o

MM st LR i, b e L S i i
: 4 i PR

called loud (for star's aifect e s
ths ChRe :l.rﬂhng;'ﬁh through i
Dutch axtronomer Jan the cloud, scattering SAArA Y
Oort) until a passing star comets in all directions. A PR
nudged it from its fragile Some — perhaps fity S AR

orbit and sent it plunging mition —ars [aunched
toward the inner solar system. oward e anar

; solar systam.
Jupiter's gravity deflected it :
into its periodic solar orbit.

762 o PAINTING BT DAVIS MELTICH FROM GATA PROVIDDD DY
j - FAUL WEISEMAN, SIT PROPULSIIN LABGHATORY
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Waooden goodd-{uck plece wius gtireh
[hrvid Dale fobove). British mi gl

[ i NN L 25 3 Lia ki
if the European Spa
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IREE | :-llr _-I:. | i ] Lol r ! IIJ_II'I
alled VEGA. Sardeey, nevealing g
[ =gftrt e wore during the VEGA
1 INIETD |5 ._'\-II I id § |II|I :| |II:'I | il
e Incaton of the riii :-"|_- A .!'[ |_'l'_'- | Liricl
Foreited fhevaery werriiime 8 0N o & W)
Rulometers of the comet 'a week eariis
Canlinted from page 7358 Lirani:

Even Urinus wis

red to Hallev's

invis "If' L MOSE VIEWETS
birilhia

] i
||'||. LT

L Compa gmet, wihnch

L o=

ling the professional astrons
mers working nexl door that mght with eles
tronic detectors on a large 224-centimeter
NSt ruiment

* 1 he comet 1= 300,000 tmes fanter than
the faintest star vou could see with the un
uded eve,” saild University of Hawai as-

Bibe Cruikshank. “UDetecting

something s0 small is like beingin New York
City and trving to se¢ a penny Louls,

Uculated e Hartmann

L)' Meara's night began had

| PO ROIme

11

colléearue Hil
.

v, U=t sk

chart. hevisuallv star-hs '|I‘5u::.] Lo where Hal

lev should be, but he [ound only stars that

Hailey

] I!. .".I.I.' II |I I-'I"-I'

were not on his chart, When, after a two-

nour search, he sought help; Cruikshank
pointed out that he had forgottento compen
longitucle difference between
Hawai and his home in Massachuzetts

Next, O'Meara had trouble opening the

enough to focus on the correct

..'IE!'I'l'II'- af

were picking up,

suhfreszinge winds
_ ning to shut dow:
pbservations. When he finally forosed thi

evepiece, he noticed three faint stars arraved

||l'l. (e

na trigngte. Twowere nol on s charl. Fil
planced back at the
tringle, only to find that it had be

gen minutes later hi
OITe 3
straight line. The star on top had moved. A
few minutes later it hid dropped farther
iz of the ongimal tn
nele, 1 hat was no star, O ' Meara reahized
he faint-star wizgard had found Halleyv's

come! in fight

forminge an inverse in

|
L

TDOKING FOR HALLEY'S comet this time

around wosn't easy for anvone, As

tronomers had warned the publi
a‘ that the comet's 1936 apparition

would be hustory”

COrbital vagaries
ki P Hallev much farther from earth than on
its last visit in 10 [hen its tail practicalls
EroZedd Lhd reaned

“Iwatore has plaved anagy tnck on us, ™ ]

1 -
O%ETFNeAr |;-_ CTT1 ||| SINL |||"I|.l;-'_'| aller view

y -
WioTsl

i A 2 dollar-a
seial et fheht over Australin. He conld have

heen speaking for much of the world

INE LOe gRnemac Comel Iroim & 208

But if Halley's comet did not dazzle the
pubHic eyve in 1986, it gaw
za. A flotal v
comet, anc across the world armies of scien
Lists observed its every whim for months
lo Hallev, our understanding of
comets is being dramatically revised

| first saw Hallev's comet, like Stews
O Meara, Irom Mouna Kea., But I needed
the electronic eves of the Infrared Teles o
Facility. Cruikshank, Hartmann, and fel
low astronomer Daviac 1 holen had attached
1o the telescope the same Kind of detectors
i1t took
more than an hour to home in on the infrared
enerey reflected by thecold . faint wanderer

Nomatter, [ knew that inthe months ahead

sCIENCe & bonan

macecralt flew

a ol st [rast f e

[ |
|'-'.|! on heat-seekKing missiles; st

as 1 tracked this myvsterious fossy of the solar
svslem's genesis, the views would improve

(e this night Hallev's coma—ihe hug

£




The Halley flotilla

A once-in-a-lifetime chance to study Halley's
cometl sent a space-age armdda o rendezvous
with the comet some 150 million kilometers
from earth.

First to encounter Halley, the Russian-
built duo of VEG:As 1 and 2 sent back data
on its physical and chemical makeup, Next
the Japanese probe Suisei passed close
enough to confirm that the comet’s huge
hydrogen coma (bottom left, _ as seen
from NASA's Pioneer Venus)  seems to
“hreathe” once every 53 —
hours, supporting theories -
that the nucleus rolates
at that interval.

The final encounter,
ESA's Giotto plunged 4
into the coma at o
249,000 kph,
snapping pictures
every four seconds and
studying material streaming
from the comet’s hilly, crotered
nuclews (focing page, lower right).

The size of Manhattan B0 0
(far right), the nucleus is * - -
but a finy speck within a white
blob in a fulse-color image of Halley's
105, 000-kilometer-wide dust
comi, as seen by a ground-based
telescope (facing page, lower left).
The comet, in all itz glory, was
captured with a Schmidt camera
in Australia (below right).

K.
i)

HALLEY

Halley's elliptical orbit
fakes i in e opposie
directiaon and in a sughty
thifferent plare rom. [fe
plangls; Frobes wers
Himed o pass the comet
as it crossed this plans
irt early March

(e IOIT0

Darodevil of the encounters,

GicHo was faunched July 2,
« 1985, on what

——snma baliovéd was a

SLigide mysaon o brush past
the nucreus on March 14,
1886, Giptto may encourier
another comel i 1882

1 VEGA 1 AND 2
Aftera trip 1o Venus, the
Soviel probes journaeyed
o Haley & hudiels on
Aarch 6 and 8, finding

w15 Surface surprisngly

= hot (10050 and its
iar.coima nch in oust
and waiar vagor

SAKIGAKE AND SUISE]
Dvial heroes of Japan's first
intarplanetary. mission,
Sakigake monifored Solar
wirngd from a distance, whilg
Sued closed o within 150,000
nifcymigters on March B o map
Hallgy's hydrogéh coronha
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AUIMOSpNEr: Of EAas Liln

Ol 8 COoMmel coreg s Lne -siun warms 1t s 1T

EALE Wwas 1udst L5 FLIIINE L H.-_Il-'n
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gave birth to the sun and planets about 4.6
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outward L Dutch astronomer |&an
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Recent

ence- 1ndicates Lthat there might also b
an inner Qort cloud. Beginming yust bevond

Neptune, it would hold at least a hundred

BV

LIMES A4S many comets as the outer cloud

“There may be more mAass 1n |
planets.” says Jet Propulsion Lab
oraton _|E'f.|‘.".r-'-||-| Prul Weissman
It <0, that inner reservoir holds protound
implications for earth. Once évery 500 mil
lion vears on the average, Weissman est
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Moment of truth for VEGA scientists
came as theor spucecraft, bristling with
instruments, began sending back doto about
the comet’s physionl makeup. At Moscon's
Space Research Institute, a team of Soviet,
Buleartan, French, and Crechoslovakian
seieritists (Left), led by the mstitute’s Dir.
V. AL Krasnopolsiy, center, study data from
thetr experiment showing comet gases high
i MO and the fragment vdroxyl (QH),
Il'lr'I|1.|.I.|.|_1.|'.| as water mofecules fear apart
Fhe [ong American to send an experiment
on VEGA, Dr. lohn Simpsan of the
E iniversity of Chicago (right) holds his
NASA-financed
-.|.-|.-'I-1.|.' and measured particles streaming
off Holley's nucleus. *The collaboration

worked out beautifully,

ditst collector, which

f Sy -
reg S8

The result could be catastrophic mass ex-
tinctions, such as the one that erased the
dinosaurs and most other apecies on earth
about 65 million vears ago.

But the trajectory of Hallev's comet sug-
reets it pot tossed out of the outer Qort cloud
several million vears ago. Since Hallev's or
bt 1.1!-.I..'- less than 200 vears, 1t s called &
.='nrn'T—[-n-|'|-*.-i comel. Long-period comets,
such as Kohoutek, the famous dud of 1974,
may take millions of years to return

About a thousand comets have been re-
corded; five to ten new voyvagers are discov-
ered each vear

:"":Il one |-i|'|l'l'l. 'L l]!i' .T.r':r.r =:'r-1'I'II"I'||:"T.'- '.';';I'I:III.
like the comet West in 1976, break into big
chunks. bome mav even strike the sun
some fizzle out and completely disappear—
*lv far from the sun

*Eventunlly a comet may run out of gas.”
suppested Bill Hartmann, noting that with
each passage a comet probably blows off
C 11#‘-*1"'” Wi ”I:'r [ '-I'I"I] I_-|. L= :'.!IIEI'IJ'- II". H reeer
That could explai v many short-period
comets are 50 much [inter than Halley
Hallev 1s still fresh and e o
shed ample vapor and dust. Others may
hiave gone armund often enough to nearly
exhaust themseives;

even when rels

GES the science of comats
was mostly conjecture. Theorv said

Lk Halley's nucleus should be small, with
-/ g diameter about the length of New
York Citv's Central Park. It should be twice

as reflective as the brighter regions of the

TILL, inearly 1

Heallev' s Camier 19556
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moon. hat is not what Crutkshank and
Hartmann found on the night T was with
tI"II"|:'.I'I1'I .ll't.iﬁll!'l.;l ]'II..:I_"iI.

Their measurements sugeested, to the
skepticism of most colleagues, that Halley
was much larger—perhaps 20 kilometers
across, or about the size of Manhattan

A tenm led by Michael A'Hearn of the
University of Marviand, recently observing
twio nearly extinct comets, had found that
they too were surprsingly large, Not only
large but also dark. Perhaps comets accu-
mulate a crust of dark dust that falls back
on their surfaces after each passiage around
the sun. Uld comets would lack the gas to
blow thal crust away as they next ap-
proached thesun, whereas a vigorous comet
like Halley would quickly blast off anv resi-
due. However, CUrutkshank, Hartmann,
and Tholen had been finding a biack core
within most comets—young and old—thes
had studied. And in February of 19585 thes
propased that Halley had a heart of dark-
ness as well,

Hy late October 1985 Hallev's comet left
the realm of the telescope and could be

._|'||:]
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een—harel through binoculars onder haired stars” provoked 1in less scientific eras
very dark skies. I'ar more obvious; howen Comels appear abruptly, almost willfu
Er. W 1!||||-:||j||iL| i'||-:|! ;.-_|||| COMIeT A :..._- ' |-_ rEneral .|:|_-'||.' AW TELE 1IN Lhe STATL
gun to provoks and took comiortin the predictable patterns

In 1705 Edmond Halley predicted thata of the planets; such fiery intruders could
omet thal |.:u||| aondon skiesin 1682 would only portend fateful change siich  as
return /f slater. He asked thial " poster- plAgUes o the fall of kings .:'-':".||':-;"'.[.||Ii|

cknow IL--:-_'-- that this was first dis- Luther best described this pre-Halley per-
red I._- an Englishman ceplion by callingacomet ™ & bastard among

Anpropriately, the English inaugurated planets haughty and proud
the Halley hoopla with a gala welcome-back
party. Before Princess Anne and a crowd of J INDER WORDS were spoken on INo-

several thousand formally attired London vember 2; 1985, in Ultah, where
I_[_- Ihllll-.l. |'.I:!| rll:_:'.l.lll -|_ | T = .\.'||'|'_ |'i| | \ _I-III-!I ":_ | :-_I '--II_" .I-II.I.II.I I.- |'I _-'r_"-'!! :_I:_r
tunes, dancers from the Roval Ballet did the comet in 1910 eathered at Salt Lake

Hallev's Comet Kag; and celebrated actors Cily's Hansen Planetarum
They came 1n, some wilth children and
smeare hard described comets. Most readings grandchildren, bearing memories of a tume

recitedd how writers from Plato to Shake

réeflected the awe and terror that these *long: yhen supersthition stronely colored our lives
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“We were scared up in Idaho,"” recalled
Ebby Jones, who was 17 in 1910, “We'd nev-
er heard of Halley's comet. 'We thought
maybe the world was coming to anend.”

“T was livin' in Oklahoma—Indian terri-
tory," said P. R. McIntire. "Dad took us out
night after might. It was so pretty,”

Evervone had a special recollection.

“It was like a great big moon with a fiery
tail like a sparkler, . . ."

“My parents said some Salt Lake people
committed suicide because they were afraid
of what would happen when the comet hit
earth. . .."

“In San Francisco people sold their prop-
erty. . . ."

“Comet gas was going to poison us
gl ..."

But they bare more than tales. Halley s
the peaple’s comet. Its orbit approximates a
human hfetime. And as these survivors
guthered for ‘& group picture, with their
canes, wheelchairs, hearing aids, and the
tremendous luck of longevity, they werecel-
ebrating the continuity of human life.

“T was awakened by my father carryving
me,"” said Dorothy Buchanan, "lt's the only
time T can remember him doing that. We
went out onto a landing, My mother was
wearing a long black skirt and a shirtwaist
Overhead was this bright streak—Ilike a
piece of the Milky Way. I sensed in the way
my father held my hand that this was impor-
tant. For those moments the three of us were
compressed under the spell of the comet.
I've been compelled to live to see it again.”

LL THROUGH November and December

1 pestered my fumily, dragging them

out on freezing nights to try to find

the comet with binoculars. There

was simply too much light pollution over my

house near Washimgton, D). C. But I was
determined.

On January 3 I flew with my daughters to
Los Angeles for a special children’s party at
the Griffith Observatory, where there were
telescopes, comet games; and a time capsule
in which children could deposit their pic-
tures. In 2061, when Katie is 84 and Sara 82,
thev will be invited to return to reclaim their
photographs and see the comet again.

O the observatory's front lawn children
and parents lined up along an Imagnary

I

ellipse about a football field long. For us it
approximated the orbit of Halley's comet.

“The comet has become the biggest thing
in the solar system.,” said observatory
spokesman John Mosley, “Imagine a Q-tip.
The coma is about the size of the cotton
swah; the tail compares to the stick. For
sciale the sun 15 about the size of an aspirn.”

The comel was at its best o the north,
bevond the glow of Los Angeles, in the San
Gabriel Mountains. There we met Steve Ed-
berg of the International Halley Watch and
a group of dedicated amateurs.

With my binoculars I star-hopped down
from the Great Square of Pegasus to the
Water Jar, and there it was—a glowing
smudee. T showed Katie. “Neat,” she said
politely and ran off to romp in the dark with
her sister. But Rick Shaffer, who had
brought his homemade 19-inch telescope,
salvaged the night. He invited her to the eve-
picce, which turned the little smudge into a
bright, shimmering fairy cloud with a tail
regching across the abyss. “My word . , . my
word,"” said the eight-year-old slowly.

Several mights later on a dark beach on
Hawaii's Big Island we saw the comet easily
with the naked e¢ye. Compressed under its
spell, we sought out every constellation on
our chart and talked of what the world
might be like in 2061 when Katie shows her
grandchildrén the comet

N JANUARY 6, when | was comet-gazing

in Hawal, astronomer Steve Larson

{rom the University of Arizona and

his assoctate David Levy noted an ex-

ceptional jet of dust flaring taflward from
the comet.

Jets, observed since 1682, had only re-
cently been given much attention, thanks to
Larson and Zdenek Sekanina of JPL. En-
hancing 1910 photographs of Halley, they
found the coma to be alive with pinwheels
and spiral jets of dust. They mapped these
features, analyvring day-to-day changes.
The jets seemed like geysers, tuming on as
sunrise struck their source (page 780).

By January 23, as Halley neared its clos-
est approach to the sun, the comel was ex-
ploding with dust features, In their Tucson
observatory Levv handed me a picture with
five distinct jets. "You can imagine how 1
felt when I saw this,” he said. "None of

National Geopraphic, December 1986




Jets of cyanogen,
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present at the most basic levels of Life,

WIETE

special filters on a grou

Adding false colors to define
[P e, l"| ‘|'|I"l:'f'|-"'-' concentration,
astronomers isolated strong jets
of cyanogen |I|1J'L1r.|__f-:a:j' streanting
out some 60,000 kilometers
amid lighter concentrations
(vellow to blue). Dark gray
indicates
LT IENCE.

Previously thought to be o
frace gas Jr'rl‘:_] ed as (ce

AreaE |.I_!' weaest

WAPOTIZES,

CYOanogen in jeis
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pose from
complex organic dust m-.l ficles
from Halley's nucleus, The
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rotation of the nucleus.
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those jets were apparenit the night betore
“Most comets look the same each might,”
wdded Larson. “Few have this
'hat's what makes Halley so exciting. ™
1% weeks later and half a world away at
Research Institute in Moscow, 1
He was ing with
imminent Halley

v aoviet and European space-
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W @ Riddles of the
nuelens

Scigntists theorize that in the
comel’'s youth its icy sunace
w&s vaponred by the sun's
faarl 1 and tha leffover dust
formed a biack, inguiating
crust 2. On each pass
near the sun, anargy
trapped in the granuiar
panicies warms it o
some 100"C (212°F),
vaporiring the ice
Beneath. This pressure
FUCHUIrES (he Crust 3,
allowing pockets of
gus and dust o sscapa
in gxpliosive, patline
StrBEms.

The Whippie i
suggests that the nuclady
is essantally an "iregular
ity snowball, " with jets
shooling not from cracks
but from farge patchas
neated Dy ine sun,

The rubble-pife mode!
partrays the nucleus as
& froen agglomeration
of houge-size chunks

of ive ar Whipple-
slyle snowbans,

Iocsely bonoed

and crusted over,
Jets emerge from
the Spaces Delwaen
the snowballs,

The icy-glue modal
propeses that the comat
nucleus s compoged of

rany boulders glued
fogether by the dusty
ice coating they scquired
during the formaton
of the solar sysiem.
Jets amerge from the ice-
fifiad gaps batwaen tham.

A dirty snowball dominates

the Harvard classroom of
astronomer Dr. Fred Whipple
{below), whose 950 theory of
comat anotomy was essentially
confirmed in 1986. "To see the
actual nucleus after all these
vears wis really sormmething,”
savs Si-year-old Whipple, an
honored observer af both VEGA
agnd Giotto missions, "It's not the
nice oval thing we envisioned,

Dr. Dale Cruikshank (right)
of the University of Howot heod
an tnkling of Halley's true colors
i 1985, when infraored
observations of the approaching
nucteus revealed something (i

a small black asteroid.” Here he
tHhestrates comet mechanics

using charcoal and crushed ice
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degrees or higher—even though a single
atom-scale particle may oceupy a haseball-
size volume af space.

“Ninety-nine percent of the matter in the
universe iz in plasma form," zaid Sagdeev.
"“The comel ¢reates a8 unigue event: duost,
charged particles, magnetic fields, and the
solar wind all reacting with one another.
Understanding these complex interactions
could belp us explain other processes, such
as how galaxies [orm and how our zolar neb-
ula behaved in its early days "™

The VEGA mission posed the Soviets’
strongest challenge yet to American domi-
nunce in planetary exploration, particularly
since the United States had decided it could
not afford a mission to the comet. " A reparti-
tion of duties in space,” Sagdeev termed 1t

VEGA also represented a great personal
risk to the energetic Sagdeev. He had
strong-armed the complex mission through
the Soviet bureaucracy with surprising
swiftness. He had invited a host of Western
scientists to participate in the project. And
now he opened his institute to U 5. journal-
ists, granting us freedom to prowl the halls.
Mo Soviet mission had courted such national
embarrassment should it fail.

118

Sending a message [0 the year 2061,
children from around the world
contributed letters (left), videotapes, and
computer discs for a time capsule to be
opened on the comet’s return. foseph
Laufer (right), of Vincentown, New Jersey,
izsued the call in his Halley's Comet Watch
Newsletter. The 5,000 replies included o
letter from Alaska schoolgirt Amy
Ranaldi, who asks, “"Can cancer be cured?
Is time travel fun? . . . Will the world be
around . . . in 206] 7" Laufer's ten-year-old
sor, Kris, promises 10 superyvise opemning
of the capsule in the town Library,

HE IJAY BEFORE VEGA | soared past
Halley, a surge of spring struck Maos-
cow. The city's evaporating, soot-
encrsted  snowhanks  resembled
nothing so much as one of Fred Whipple's
dirtv iceballs. But the thaw was trivial com-
pared with the climatic shock the comet was
experiencing. VEGA would soon find tem-
peratures on the comet’s surface avernging
50°C 1o 100°C (122°F to 212°F), quite trau-
matic for a body that spends all but an eye
blink of its time at minus 2 10°C (-3467F)

The robust, B0-yvear-old Whipple, rever-
ently referred to by voungerscientists as the
“comet pope,” had brought hisown coma of
gusto to Moscow_ I joined him and Rideger
Reinhard, project scientist for the upcoming
European Space Agency (ESA) Giotto mis-
s1on, for lunch

"“Well, Fred, tomorrow is vour moment of
truth," said Reinhard

“Yes," laughed Whipple. “Things are go-
ing to get truthier and truthier,”

The next morning, as VEGA | closed in
on the truth, 1 sat in a dark, red-carpeted
data-display room with about a hundred sci-
entists and dignitaries, Graphs and colorful
computer-generated images flashed onto
the screens. Soviet scientists, their voices
shrill with tension, rapidly reported the
arcane data rushing in. With earphones 1
listened to translations of the frenzy

“The plasma character has changed
more and more solar-wind particles are
flowing into the cometary plasma.
18,000 kilometers from the nucleus . . . now
the comet is retarding the solar wind. .
12,500 kilometers. We don't see sharp
boundaries: of a nucleus. Apparently the

National Geographic, December 1986




thick | 1,000 XKllomelers.

the nucleus

Applause filled the room

Hut 1t was ature. At closest ap
I.:.'-"'El %, 800 Kllometers VEGA detect-
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devel [”'Ii Had VEGA revealed two nu
cleir Were the bright regions jets? Did a
acoon of dust enshroud the nucleus?
Nar did VEGA 2" fvby thre davs later
(1 als

Ane la

clarily matters
Much imaei
VEGA's
ot only did théey measure o
prisingly hot nucleéar remon, but VEGA

y 2aw two bright spots
all¢ad

BN INSIIUMenisE wWeres more o

impacts near closest approach. The space-
rafl had Hown through a strong dust jet

VEGA also showed that
i the eyves of the beholder. Away
from the jels, Halley!

dust than the

-r|.|_'“_'- .|'E' L]
[Ess |l

s foma contamen less

lean rooms that spaceCTall
satellites, A
CUp filled with coma at ¢loses |||_':-:'--_'_.|_

would have but one chance in 25 000 of cap-

manulacturers use 1o assemibl

turing & single prain. In a jet NA]

f1ailey £ ( i mel §FYah

nereise to one ina thousand, And VEGA's
dust expennmenters were excited by how
lusty a comet Hallev was!
OW ALL EYES turned toward Darm-
sludt, West Germany, where in four
ESA's Giotto space-
A craft would be monitored. Giotto was
on what many thought o kamikaze course,
SO0 Kilometers tron
the distance between
Manhattan and Pittsburgh. Data
VEGAs aided the

Giotto would approach Halley head-on at

adavs data fron

aimed to fly a4 mere
the nucleus, aboul
Irom the
precision navigation
about 70 kilometers a second. Like a top, i
I be spinning once every four seconds
ize itself in fight
iking at a quarter of a million kilame
ters an hour, & rice-size dust particle—rela
Lively rare and geantic—would carmv the
momentum ol a speeding subcompactcar. Ii
struck by even a much smaller particle away
Iromits bulletproof dust shield, Giotto could

be destroved. More like ¥, in impact coulcd

cause Lnotto to wobible. The antenna w i o
no longer point toward earth, and its data
would be sent irretrievably into deep spa

If Giotto survived—and if the dyst



Crevsers of gas and dust
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around Hallev's nucleus were not anobscur
it would send back high-resoiution

IT it succumbed.

INE 102
close-ups of the nucleus
wience would debate what lay gt Hallev's
heart for another 71

YVEars

T HEN Roald Saedeev traveled from
|I -1I|'1 .'-'I I'.'-I- .-.'_I J III.'- III"I.'Il!_I ".I ||.|"|1'r|‘

[ the hirst VEGA

bafore the Giotto

v -

results the day
encounter. |

brought a small prece ol wobd

1 always kepl thisin my pocket as a good
luck charm,’ he said, piving it to Giotto's
project manager, David Dale (page 765). “1
louched 1t when things pot bad. Now Uaotto
needsit.’

viElA 2's I
dust particles than expected close to the
And Suisel, one of two Japanese

ITICL Irom Alar,

:|".'l'-. |I Ll [OUNEE MO ||I,.'_l.'

nuclets
spacectaft monitoring Lhe
particles within
151,000 kilometers of the nucleus

"aapdeev (old

had been jolted by two

*1 tear you won't miake It,
Drale as they drove to Darmstadt from the
Frankfurt airport

“My gut feeling is that we are going to lose
Dale told me later that day

shorti micinight an March 13
Cxiotto encountered the first dust from the
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in hour before closest approach. A group of
journalists had set up a pool to bet when
Giotto’s camera would fual. T'drew five min
utes before closest approach

As (r1otto closed In and every lour seconds
amore detailled image appeared on the mon
itors, 1 Pray ed to lose. | got my wish: 20,001
klometers away and the pictures ke
ing. But would the next one be the last? Mol
since waiting for the Viking spacecraft to
safely land on Mars in 1976 had 1 felt such
lension it & mis=ion

At 8.000 kKilometers and
minutes from closes approgl h, dust was
pummeling (s1otto. A minute l[ater engineers
detected trouble, Particies were pitting the

camera's mirror, and a bright et was divert-

if COTImE-

gss than two

ing the automatic tracking from the center of

About

proach, the

a thousand kilometers
went
Moments later came the announce-
ment: “Data indications are bad.” Giolto's
antennas had been knocked olf Ltarpet

Sonn the SPACecr ift righted itself,

the nucleus
from closest a
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telescope ot the Umversity of Arizonag
phservatory. The CCDY substitutes
electronic charge detection for Light-
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long exposures to study fetting of Halley

moast instruments resumed sending data.
Hut for the camera 1t was a noble suicide
The next day imaging scientists brandished
striking pictures. Sixteen kilometers long;
shaped like a peanut, and blacker than coal,
Halley's nucleus had finally been revealed

\s the Mauna Keu astronomers had fore-
caslt more than a vearearlier, this comet was
o surprisingly big and remarkably dirty
|. At least two bundlies of jets flared

[rom the nucleus. One |'|-..--|--IJ_|| rievenled n

ENOW D
smadl mountain and craterlike regionz, per

haps the collapsed vents of jets

OR LAYMEN the peak period for

{ comel-viewing was just getting under
Halley was to be at its bright-

el in early April. But only from the
southern Hemisphere, where the
would be overhead all night, were views
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“Twao-timers," those who saw Halley
in 1910 and 1986, and their offspring
were hortored af Caltfornia’s Griffith
Crhservitory (facing page)

In Marshall, California, Dr. Edmund
P. Halley (below, far [gft}—oelieved to
be a distant réative of Eamond—
caremaniously passed custody of Halley
i g great-grandchildren, potentiol fwo-

FLRers i anotheér 76 vears
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suppased to be prime, Northerners would
iave to look low on the horizon. through
thicker atmosphere, and get up several
hours before dawn

Nevertheless they rose to the occasion. An
estimated 40,000 New Yorkers mobbed
Jones Beach one clear might. Comet-gazers
created predawn traffic jams in the moun-
tains east of Los Angeles, "We ve never had
s0 many visitors, " said a naturalist at Joshua
Tree National Monument.

Probably the best views came from the
Everglades and Florida Rkeys, selt
proclaimed as “Comet Country USA"
where [ took Katie ngnt altéer returning irom
the Glotto mission

“We're selling out nights-in April, which
we never do," said Gary Sabbag, manage:
of the Flamingo Lodge in Everglades Na-
tHonal Park. A card on the restaurant tables
promoted a Mr. Halley's Comet Cocktail
“See some stars,” enticed the card

At 4 am. on March 21 we joined hun-
dreds of comet-watchers along the bridges ol

=

the kevs. Asmy eves adapted to the dark and
the comet emerged, 1t was like seeing an old
friend. Much brighter than in January and
with a tad as broad as ten {ull moeons, the
comet filled me with high expectitions (or
the next moon-free viewing window in
April. Then, when the comet would be clos-
est to earth, 1 would join thousands of tour-
15ts heading below the Equator.

PRIL 5. Kotorna, New ZLealand. | could
not believe my eves. The comet was
lading
“Yeah, it's dropped its tall,” said
Mike Smith, proprietarof the Binocular and
[elescope Shop, in downtown Svdney, Aus-
tralia, two davs later. "It's doing exactly
what comets do. It's being unpredictable,”
1..|'I.'-'-L.-j.'.r HH: 1':-.'I- JH T} -]il.l'-."."!!if,._"‘. ].-ul'lllz"- ||:'
svdney residents had been driving out Lo
dark spots on the city's outskirts. Small out-
back towns became sudden meccas for
throngs of overseas sightseers. 1The Alice
Springs airport was a bazaar of tounsts in
Halley 1-shirts browsing comet memaorabil-
1a. 1 could find few who were disappointead
As one amateur astronomer =aid,

not be happv with what they saw, but

People
nNas
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On April 10, the day the comet came clos
est to earih, 1 headed for Avers Rock. It had
ecome the international hub lor Halley-
watchers. That night 1 lay back on a picnic
table and looked up. The southern sky, so
frlled with nebulae and other galactic won-
ders we never see In the north, was brilimant
lv clear, and the Milky Way stretched like a
rredt comet tail [rom

That 15 what 1 shall remember decades
A mild night in the desert, watch-
ing Halley rise over the rock, an ancient
monolith that has witnessed everv passage
A gentie night when people
dam look &t the sky discovered its
beauty. That night Halley was wonder and
awe, mystery and unpredictability—the
traits of nature 1tself, W hat drawing power
thiz comet had, to pull so many so far

yori2on o horion

from now

of the comet

who se

v sUMMER of 1986 Hallev's comet had
receded into the abyss
tists to strugele with theirdata, What
had they learned?

t's more than a simple dirty snowball,"

cARVIDE SCICN-

National Geographic, December 986









A passing clue to the mysteries of life,
Halley's comet lights the sky above the
stone faces of Easter Island (left, in
dotible exposure), With the 1986 closeup
studies, scieritisis arg beginning to
recognize that comets may hold more
ArsSWers for us than anyone cowld have
possibly imogined in [89]0,

What will astronomers leom from
Halley's next visit? Solaris " Buddy™
Crregory (right) of Key West, Florida,
sporting comet foce paint courtesy of his
artist father, may find out. He will be &1
vears old e 2061, when Halley returns

the comet. Such cracks would be generated
by the great temperature differences
between the hot crust and the cold within.
INDL EVETVONE agrees

“Frozen mudballs,” is how JFL's Paul
Weissman now describes comets. He sees
them as primordial rubble piles—house-sipe
chunks of ice and dust loosely bonded and
crusted over. The jets would occur when
one¢ chunk breaks away and ¢xposes fresh
e to sunheht, or when light hits a thinly
crusted region, or when enough pressure
bulkds beneath the mantle to burst through
the crust.

A more radical idea has been suggested by
VEGA scientist Tamas Gombosi of Hun-
gary and American colleague Harry Houpis
They think Halley is an assemblage of boul-
ders held together by “Whipple glue™—the
dustvice that Fred Whipple described. Most
of the comet’s surface would thus be the tops
of boulders, which Gombosi calls Y black fro-
zen sponges without the water.” Jets would
stream only from the Whipple glue that fills
the pores between the boulders
'_‘T.ZIEHTI:'&TE will argue over Halley's nu-

cleus for years. But some now doubt
L\d that comets eventually burn out by
4 running out of gas. A comet's fate in-
stead may be to crust over completely and
suffocate. Some ol the dark asteroids that
ominously cross earth’s orbit in fact may be
encrusted comets. In late May one of these
earih crossers passed about 12 moon dis
lances Irom us—cosmically speaking, a
close call

What is the black material in the crust?
Spacecralt and ground observations indi-
cale it is rich in a variety of hydrocarbons

Hallev's Comer 986

This backs up those who have contended
that the evolution of life on earth got a big
helping hand from frequent comet impacts
early in the planet's history

“Comets could carrv traces of amino
acids, LINA bases, or the more complicated
organic molecules that have been found on
meteorites,” said Toby Owen of the State
University of New York at Stonv Brook.
“They could have put some of the building
plocks of life in earth’s primordial soup.”

Support for the presence of complex or-
ganic compounds comes from cyanogen jets
that astronomer Mike A'Hearm and col-
leagues unexpectedly discovered when ana-
l¥zing their ground-based Halley images.
They contend that the cvanogen—a simple
molecule—must come from the breakdown
of abundant and far more complicated
chemicals in the dust jets,

Though Halley has gone, not so the aura
of global cooperation that marked the entire
viedar of the comet. At meetings last summeer,
scientists from East and West talked of an
international mission to fly alongside and
even land on another comet,

Halley was indeed the people's comet
However briefly, it brought us together. As
Roald Sagdeev put it at a U. 5. Embassy
reception for VEGA in Moscow: “We acted
like one family: the family of mankind." []
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Custer and the

warriors of the plains

onthe

Lit Iﬂl@ Bighorn

By ROBERT PAUL JORDAN

Photographs by SCOTT RUTHERFORD

S THE Seventh U. 5. Cavalry headed

west from Fort Abraham Lincoln,

Dakota Tlerritory, that foggy

dawn of May 17, 1876, the

band struck up Lt. Col. George Armstrong

Custer's favorite battle tune, the stirring

“Crarryvowen.” Then it tendered a poignant

salute to wives in the doorways waving sad
farewells: " The Girl I Left Behind Me.”

Twenty-six were seeing their husbands
for the last time. Far across the Great Plains
roamed thousands of Sioux and Cheyenne
“hostiles," as the government called them.
The Seventh Cavalry was spearheading a
major campaign to drive them once and for
all to reservations.

Forty davs and 400 hard miles later the
colorful, controversial Custerled a battalion
of the Seventh along a stark ridge above the
Little Bighorn River in Montana Territory.

The Indians they were looking for came out
and slaughtered them to the last man.

From that day to this Custer and the Bat-
tle of the Little Bighorn have held the public
imagination captive. More has been said
about this brief struggle than any other bat-
tle in American history save perhaps Get-
tysburg. Argpument and speculation swirl
about it, partly because Custer remains an
enigma and mysteries obscure the course of
the fight. Those who rode with him to the
end left only death’s mute testimony. Indian
accountsvaried, generally were long in com-
ing, and often conveyed what the white man
wanted to hear. Even today Indian resent-
ment lingers at terms such as “hostile™ and at
the mythology surrounding Custer

Lately, exciting new details have been
uncovered to help trace the battle's ebb and
How and what befell individual soldiers and

Confident and undefeated ar ape 36, L. Col. George Armstrong Custer was soon to die
with some 260 of his men while attacking a camp of Stoux and Cheyenne Indigns in June
1876. A Chevenne took this Seventh Cavalry roster book from the Montana battlefield,
and warriors used it to illustrate their triumphs—here in a fight with the Shoshone. New
excavation sheds light on the controversial contest on the Little Bighom.
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“The only good Indians [ ever sow were dead
1868

Lt. CGen. Philip Sheridan®s infamoes
comment reflected the sentiment of many
ish west after the Civid
\ tregty that veor created the Greot
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siowxe Keserwition around ¢

Hills in today's Sowth Dakota. B

I_ll"li" SLICTY I.I .r::;l..l-lll.

of #a{d. conrrmed by an 1874 survey {&d b

Cueter, |
"We hive been running up and down

romipteéd encrogchment by whites
s
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inather.” said Sitting Bull, a leader of the

wven bands of Lakota, or Western Sioia
He and other "hostiles,” inclicding Cheyenne
were on therr Montana hunting grounds when
wdered to report to the reservation by January

11, 1876, or face military action. Hunkpapa
Sioux warriors Crow King (above left),

Crall {left), Sitting Bull {(abowve, with fermal
relatives and nfont son), and ather chilefs
ipnared the order, In June, the Moon of Making

|!-'.._|" [nelr numbers where strone it j:r.';'u_:-'ll

And in a viston Sitting Bull saw soldiers falline

|||"l":||!|' down into his LLIFL
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P West, unasware that Brig.
Wl "~ Gen. George Crook's column
Stoux warriors at Rosebud
Creek and fallen back.

il
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braves. In 1983 a prairie fire swept the un-
dulatimg heights and wrnnkled draws where
Custer met his doom, burning off the grass
and sagebrush cover, On thas naked ground
archaeologists and a small army of volun-
teers have toiled with metal detectors, trow-
els, and sieves for two seasons. The resulis
are astonishing.

accompanied her dashing cavalier on

the first day's march, The lifting mist
revealed a column almost two miles long.
A bugle sounded “Mount” and “Forward,”
and the procession moved out, Custer buay-
ant at taking the field, hiz cavalry regiment
platooned behind with guidons streaming.
Infantry followed, then 40 Indian scouts
intoning their war dirge, pack mules, a bat-
tery of artillery, and a line of heavy white-
hooded wagons.

The general, so called by courtesy, con-
stantly ‘glanced back to admire his com-
mand, Elizabeth tells us in her boak Boots
and Saddles. He was a West Pointer (last in
the class of 1861), and his audacious feats in
the Civil War had catapulted him to brevet
major general at 25, Harder on himself than

]i[rwl.r.w AND DEVOTED Elizabeth Custer

Cihosts on the Litile Bighorn

ELwETT, s T abwki F moinEr

on his troopers, fearless in the charge (11
horses were shot from under him), he was at
Appomattox when Grant took Lee's surren-
der—and carried away Grant's signing table
as a present for Mrs, Custer

The “boy generul” became a national
hero. Inthose glorv days he affected yvardsof
gold braid on his black velveteen uniform
and golden curls to his shoulders, A fellow
officer said he looked “like a circus rider
gone mad. " His nicknames included Yellow
Hair, Long Hair, Ringlets, and, perhaps
from histirelessnessin the saddle, Iron Butt.

When he departed Fort Lincoln, Custer's
locks had been shorn, He wore a red tie,
ringed buckskins, and a bread-hrimmed
campaign hat, Now 36, an experienced and
ruthless Indian fighter, he was smarting un-
der President Grant's disfavor. A successful
strike against the warriors of Sitting Bull
and Crazyv Horse could reverse his fortunes

Robert Paul Jordan retired as g senior assistant
editor of NaTioNaL GEOGRAPHIC Inst August.
This is his 19th article for the magazine. Free-
lance photographer Scott Rutherford's work
hasappeared in & number of Sectety publications
since 1984
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Archaoological gife
dragramed bolow,

- gl

M THE EVE of the [, 8. Centennial,
the Seventh Covalry suffered its

humiliating defeat on the Lattle

Bighom, shocking a nation {n celebration
How hird the [ndions routed U, 8. sold{ers?
"They made such short work of killing them,
that no man could give amy correct account of
(t," said the Miniconjou Sioux warrior Hump.

Studying patterns of spent ammurition and
other artifucts found in 1984-85 at the
hattiefield, archaeologists have added clues to
the way the battle was fought. They now
know thot the Indion warriors—who
vastly outnumbered Custer’s

O th scirmie 260 of Cunters men who

Wla — afd commamorated with martie
mErkers, mos! indicating a death nio

g arbig

Army arfilacts lnhan artiacis

(2}
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ccals vanes in this parspietive view
Last Stand Hill ko Rano HIll: approsmately lour miles

Battlefield 1876

Balte movaemants and depclicon of thn
inckan camp are based on varyl
histarics! acoounts as well as aridacts
leund by Eoliociors and archasciogsts
et Ihie [ras) century

. Wi ATy TIDVETTHERTE
ol = = [iprrad Army mivE meni

dlff— E oW Indian movemgn
il e |rifyErrid Frafisn movement

" Custer battlefield today

died at the Little Bghom, 2352 — including
o thigse who penshed af the Heno-HBantaen

! ared of aridacts
maEwar INRICATING pOsdtiont

- Conoenitation of - Concentraton of

foroes—were well armed with 41 types of
guins. But guestions about Custer's
juddgment, his precise movements, and the
role of his personality in the bartle will
always be open to argument,

O June 232 Terry ordered Custeér to bk
hiz men—about 600 soldiers plus pachers
and Indian scouts—iup Rosebud Creek to
the southern end of the Little Bighom
Valley, Terry and Gibbon hoped o reach the
northern end by June 26. "Don't be greedy,
Custer, but wait for us." Gibbon told the
younger officer, courteously addressed as
generdl for his Covil War brevet ranhk
Custer replied enigmatically: "I won't,"
Citing Custer's "zeal, energy, and ability,”
Terry gave him leeway to depart from his
written orders for "sufficient reasons.”

When traml signs and scout reports
indicated a major Indian village, Custer
detoured, and at middey Sunday, June 25,
he prepared to attack. He expected as many
as [.500 Stowx and Cheyenne warriors, Bt
largely blocked from his view by bluffs,
trees, and the haze of a hot dusty day, the
village spread for perhaps three miles along
the river. [is population iz now estimated to
hawe been more than 7,000, with as many as
2 000 warriors-—"plenty as the leaves on the

Plotting spent ammurition
reviectls Datele seénarios.
Many Indugn weapon
cartridges and bullets (I'WC,
[WB) lay about 300 feet
from Lt. James Calhoun's
posiiion Somea Army
weaposn cartridges (AWC)
may actually represent
[ndion use of captured
ammunition. Firing o

45/55 carbine cartridee

in an Indian’s larger

ciliher weapor citised

the case to split, far right

ITSIIWE pdIwe

L

trees,” said the warrior Crow King.

In o decision still debated, Custer divided
his command. Capt. Frederich W. Banteen
wias sent to scout for Indions o the
southwest, Mal. Marcus A. Reno took about
140 men with orders to attack the southem
end of the village 1, Custer continued north
along the bluff 2, sendmg o messenger back
to hurry the packirain with 26,000 rounds
of ammumition. Each soldier carried 100
rounds for his Springfield 1873 carbine and
24 for his Colt revoilver

Reno charped about three o'vlock'3,
catching the village by surprise, but a fierce
counterattack drove him back to the trees,

[ his last communigud Custer 4 zent a
cotirier to locate Benteen; his own battalion
probably was under attack & by 3:45

Crall fought with a vengeance. Reno's
charge had killed twio of his wives and three
children. "It made my heart bod,” he said.
“After that [ killed my enemies with the
hatchet." Sheltered by the hully terrain and
sagehrush, most warriors picked off soldigrs
with guerrilig-style tactics. But combat was
hand-to-hand on Last Stand Hill 6, where
the famed Oglala Siowe warror Crozsy Horse
may have helped deliver the final blow,

The battle losted perhaps an hour and a
half: Custer and all the men with him
about 210—penshed. The warriors then
intensified their attock on Reno's troops,
who were frantically digging in on the bluff
after a chaotic retreat 7. Benfeen's return
about 4; 15 had strengthened Reno's forces 8

Warriors turned bock Copt. Thomuas Weir's
attempt 9 to join the Custer battle, visible only
as a smoky, dusty cloud. Besteged until the
Indiitng broke camp, the surviving men on the
Reno-Benteen site learned of Custer's fute only
when Terry and (Gibbon arrived on June 27 to
o scene of sicivening, ghastly horror™
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Disaster proved a blessing when a
1883 fire burned off 600 acres of
vegetation on the Custer bartlefield
{abowve), clearing the yround for a
systematic imvestigation. The course of
Custer's fight had been first surmised
from where the bodies lay. Hastily
covered on June 28, the bioated,
miutilated corpses were difficult to
dentify. COfficers’ remains were shipped
to their families in 1877; the rest were
reburied in 1881 in a mass grave on Last
Stand Hill, at lower left. A national
cEmetery, iower right, holds veterans
from the Indian Wars to Vietnam

I'he more than 4,000 artifacts fowrnd
include (right} brass blouse buttons,
tramn pants bultons, arnd hook-and-eve
fasteners from shirts and hats. Round
lead bullets from Indion rifles and
cyvlindrical Army Springfield bullets
are numerous, but few fron arrfowheads
rernatn, most having been picked up in
a cenitury of souvenir collecting.

Fxcovation shews Indion accounts to
be generally acourate. Cheyenneg warrior
Whits Bird drew this ponoraoma on
muslin (far rightl 19 vears [oter. Bullaets
=ip past Indians besieging Reno-Benteen
troops on the right; Custer, in buchshin

Jocket, and his men fight on the left

4 1S PAGE FOLDS oUT

Some believe he had the Presidency in mind

[he general sought to comfort Elizabeth
with his customary cheerful parting. “He
was sanguine,” she wrote, “that but a few
weeks would elapse before we would be re-
united.” In ber heart she knew better. Foras
the nsing sun plaved on the mist, a mirage
had taken form and transiated some of the
Seventh Cavalry into ghostly horsemen in
the sky. Libbie sensed a premonition of di-
saster as never before,

While the regiment trailed across the
empty Northern Plains, Sitting Bull, preem
inent of leaders and revered medicine man,

had a prophetic vision that gave his follow
ers new hope and resolve, He saw soldiers
falling into the Indian camp upside down

N SUNDAY, JUNE 25, Custer looked

down on the valley of the mean-

dering Little Bighorn. Tepees of a

huge Indian village stood for miles along the

nver, largely hidden behind towering bluffs

—an encampment later estimated at 7,000
or more, with great numbers of warriors,

Luster misjudged the Indians' strength

and truculence. He divided his reciment

Three companies under Capt. Frederick W

et Gre VLU i, December 1986



Benteen, about 115 troopers, trotted offona
futile scouting foray. Three companies un-
der Maj. Marcus A. Rena, some 140 troop-
ers, forded the river, attacked the village's
southern end, panicked, and were routed.
Forty men died, 13 were wounded, many
were missing. Benteen returned to find a
hadly shaken Reno and his shattered rem-
nant scrambling up the heights above the
river and frantically digging in with cups,
spoons, and knives, Most of the shovels
were an hour behind with the packtrain.
While Reno was being mauled, Yellow
Hair with five companies, about 210 men,

(rhosts on the Little Bighorn

AT BB REHEN WERT SOURT EALUR COLLICTIONT

had ridden north a few miles out of sight
along the ridge paralleling the wvillage.
At some point the Sioux and Cheyenne
swarmed in force—estimates range as high
as 2 ,000—across the river and up the shel-
tering ravines. They crept ever closer to
hastily formed skirmish lines, surrounding
them. From defilade they popped up and
down to pick off exposed targets, They
rained arrows in deadly parabola en pockets
of soldiers and shrieking horses.

In an hour or so Custer and his five com-
panies were annihilated.

These are the minimal facts of what wasa
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comparatively minor clash, Only 12 vears
earlier, for example, Union infantry had
frontally assaulted a strongly fortified six-
mile Rebel line at Cold Harbor, Virginia,
and about 7,000 Federals perished. The af-
fair lasted less than half an hour. Measured
pgainst the ongoing interest in Custer and
the Little Bighorn, Cold Harbor i= a foot-
note to history. It eccurred in the Civil War's
waning days, after vears of bloody horror.
Looking at the bristling trenches they must
storm, northern soldiers wrote thelr names
on pieces of paper and pinned them to their
blouses, not wanting to die anonymously.

The Little Bighorn was something elze.
News of the debacle arrived immediately af-
ter July 4, as 46 million Americans, most of
them living in the East, were célebrating the
nation’s Centennial. Dishelief, shock, anger
rent the United States. How could it hap-
pen? Who was to blame? What would be
done about the “Indian problem™?

TRONG LIGHT has now been shed on

the battle as a result of the fire in 1983

2/ that laid the field of combat bare. “It

wis a blessing in disguise,” said archaeolo-

gist Richard A. Fox, Jr., doctoral candidate

at the University of Calgary whose home is

in the nearby town of Hardin, “Some of that
land was impenetrable before the fire.”

Urged on by James V. Court, superinten-
dent of Custer Battlefield National Monu-
ment, and chief historian Neil Mangum,
Fox planned a new kind of archacological
survey. He and Dr. Douglas D). Scotl, of the
National Park Service Midwest Archeologi-
c¢al Center in Lincoln, Nebraska, then su-
pervised the painstaking work. They are
elated by what turned up and the interpreta-
tions made possible by the finds,

More than 4,000 artifacts were un-
earthed: bullets and cartridge cases in great
number, iron arrowheads; pieces of fire-
arms, buttons, a watch, horse trappings and
hone, and much more. Human bone also
was discovered, including an almost com-
plete skeleton and, ¢lsewhere, a finger bone
encircled by a brass wedding ring with
traces of silver plating still on it

This marked the first time a battlefield
has been systematically plotted into & grid to
chart a fight's progress. The first ime; too,
that modern hallistic technigques have heen
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applied to a field of combat. And one of the
few times that precise locational informa-
tion has been recorded for every relic found

The work began with a phalanx of volun-
teers sweeping electronic sensing devices
over the ground. “Pinners"” followed, tag-
wing the site of each find with a smull plastic
fiag. Then trowelers gently probed for the
object and exposed it. Finally, recorders
collected each artifact, noting its exact posi-
tion, and coded into a computer the speci-
men number assigned to every relic, Thisled
to A computer map detailing battle events,

“The bullets and cartridge cases were
most important in helping us see how the
battle was fought,” Scott said. “We coded
Army ammunition in blue numbers, Indian
in red. This showed us how the forces moved
against one another, Thanks to the disting-
tive markings left by each weapon, we could
even chart the paths of individuals,™

The archaeologists learned that the sol-
diers were relatively stationary, while the
Indians moved freely about as they overran
one position after another.

A handful of codes on a computer print-
out, for example, sugeests the tragic sceénar-
io of a trooper who may have been the last
man to die. The archaeologists, reading the
codes on the map, speculate that he tred to
escape as Lhe battle waned. The Indians saw
him dash across a gully called Deep Ravine.
They fired at him with at least six different
weapons, some of them Army carbines, Bul-
lets from six guns were found where he fell.

Dirawing fire from so many Indians may
indicate that the Gght was nearly over—they
could give full attention te this one man.
When he dropped, they rushed to his side
and hacked away with knives and hatchets.
Bone fragments from hisshallow grave bear
the marks. A severed neck vertebra testifies
to decapitation.

The teams excavating ground around me-
morial tablets to fallen soldiers were led by
Melissa Connor, then a senior research ar-
chaeologist of the University of Nebraska
In addition to bones and bullets, they uncov-
ered clues to the regiment's garhb.

“From the number and kind of pants but-
tons we found, we deduced that most men
wore regulation trousers,” she said. "(lass
and mother-of-pear! buttons signified un-
derwear and shirts, Tunic buttons told us

MNational Greographic, December 1950




Idiers had blouses. At lea

herthan a broa
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1 bronmed
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glv charting the flow of battle
Lhe researchers were assisted by Dick Har-
mon, on loan from the U. 5. Gealogical sur
vey in Lincodn; he 15 a specialist in frontiel

scott, and

In minut

Fox came up
'.'-'lll' overwhelming evidence that the moux
and Chevenne outgunned the saldiers.
T]II" seventh Cavalry fought

with Springhield
bines and Colt six-shot revolvers
Ballistic studies indicated that
more than a thied of the 1,500 In-
dians {4 generally
ervative estimate)
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5 THE PATTERNS Of car
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know. The Indians
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"ﬁrs FIGHTING WAS DESF :
close quarters,” Sgt. John - said

Reno retreat. Here a wumurnﬂﬂls I:Ea 16-""
shot Henry repeating rifle, while a soldier
chovses his six-shot revolver over a single-
shot Springfield 1873 carbine. A multiple
exposure shows cartridee loading on o
reproduction of the carbine. %

brother. voung Boston Custer, a civilian examined the skeletal remains found on the

ruide, met death a short distance away, as battlefield. Most are fragments. "Mike,"
did their 18-yvear-old nephew Harry Arm however, 1s almost a complete skeleton
strong Reed. He had come along for the ride “He was between 19 and 22 vears old and
In the forefront of the search for deeper  ahbealthy specimen,” Snow tald me, “though
understanding of all thas 15 Dir. Clyde Lol he had a defect in the fifth lumbar vertebra

lins Snow, an internationally known foren that must have caused pain. L'l et s back
sic anthropologist. He is working closely  was sore that day. Those bovs had been nid-
with archaeologist Melizsa Connor. At the ing hard. He was i-l'-'l‘.'a-iln|j« swearing he'd
state medical examiner's office in Ukiaho never re-up in the cavalry

ma City, where he 13 a consultant, Snow Forensic techniques indicated that Mike




was aboul Dive feet elgnt, &n inch above av-
pounds
and likely was rnght-handed. If onh
20, he had falsified his age to join the Army;
minimum enlistment age in those davs was

21. Y] suspect quite o number of Severnth

grage, stocky, Welg

e 15l or 16d

L avalrymen were in their teens
what betell Miker
His bones reveal his destins

Al .'.:'||'I.II|.:
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Blunt force fractured his skull and sheared

i rifle butt or a
He was shot twice in the chest,
el Iragment 15 still embedded 1n his

i ::I -'l'IL:lf 'II'.I'.'.{J-:' HONeEs evVviaence s1x
@S an attempl at dis

g heavv-hladed instru-

off his teeth nossi bilv with a
war club. ™
and a bul

bl wrist

i |'|Il;_-|I:'II.'_ ows [Her
memberment with

ment such as a

jatchel

“Mv guess,"” the anthropologist went on,
15 that mavbe 1
Ritled instantlv. The rest lav there wounded
but alive. Like Mike

W'rcent ol LoeE men were

If vou wer 1o choose
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would it the mold lere's thig voung ki,
this trooper with a sore back and now lying

LTS 1'.1l. hiat was

VLI
going through his mind? He could hear the

there with those terrihile wi

Indians velling. He knew thev were coming
That strikes me as particularly borrible ™
Chvde Snow doesn't know Mike's identi
tv. His remains were discovered near a me-
. M for Mike
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Last Stand Hill, troopers under
Fls WViajor Keno and | tain Benteen
were digging in on the nver blutl=. VWith thi
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Indians 1n their fac he ald Custer il




desperately sought of them by messengers
would not be forthcoming. The meén were
crymg for water, especially the wounded.,

When the Sioux and Cheyenne finished
their work with Custer, they joined the at-
taick on Reno and Benteen, laving siege
much of the following day. Then, abruptly,
aware that a fresh Army column was ap-
proaching, they struck their tepees and de-
parted, traibng south toward the distant
Bighorn Mountains

It wasover. But maost of all it was over for
the Indians, T'hese people of the plains long
had been doomed by the white man’s inexo-
rable westward expansion. The Army had
perpetrated cruelties in earlier Indian bat-
tles as savage as any inflicted on Custer's
men. But in thrashing the Seventh Cavalry,
the Indians sealed their own fate. Within a
yvear the Army hounded most to the hated
reservations. Like the vanishing buffalo,
their way of life was no more

Today visitors Lo the Custer battlefield
gaze out on a spare and lonely land stall little
changed. Daisies and mariposa lilies perk up
the sere slopes and ravines, and tiny roses
cast a pink-purple hize on the countryside
Unlike many fullow fields of combat, no ar-
tillery takes silent aim here—Custer had
clected to leave behind the enly availahble
large weapons, three cumbersome Gatling
puns. But 252 marble tablets poke above the
grasz in solemn remembrance, most reading
simply, “10. 8, SOLDMER ¥TH CAVALRY FELL
HERE JUNE 25, 1B76."

There are more markers here than the
number of fallen; no one is sure whv. For
that matter, the precise number of fatalities
also is unknown. What happened to the
bodies of 28 Company E troopers who died
in Deep Bavine? The search last season
found no trace of their remains.

Two davs afier the battle, burial parties
with few tools threw a little earth over the
bodies or merely covered them with sage-
brush; later they were reburied. Remains of
officers, originally marked by tepee poles,
were reinterred, most in the eastern Unitedd
States. Custer les at West Point

since 1381 8 common grave has held the
bones of most troopers. It rests at the base of
a large memorial on Last Stand Hill. The
shaft is inscribed with each man's name.

There are no official markers for Indian

Crhosts on the Little Bichorn

Sifting through the evidence,
archasologist Melissa Cornnor and
uuluntrer_s (opposite] work amid marhle
muarkers erected to show where soldiers
fell. On one marker rest recovered (tems:
silver five-cent pleces, an alyminim-
handled knife, and a gold-plated brass
wateh (below), The Indians were
intrigued by timepieces they took off
dead soldrers. “1 wore it around my neck
a [ong time before I found out what ir
wirs gnd how o mahke it tick agam,”
recalled the Oglila Stoux Black Elk
Researchers analyzed thousands of
cartridge cases, From the “fingerprint™
firing-pin notches on A<4-caliber rimfire
cartridge coses, seen mext to an unfired
cartridge {opposite, below), they
followed an Indian rifle in battle, One
case was reconvered on the Custer
battlafield, one at the Reno-Benteen site

casualties. No monument commemorates
their victory. No one knows precisely where
Indians fell; by custom they were not left on
the battlefield but were carried away. Indi-
an accounts of fatalibies on the field range
from 30 to 136, A good guess might be 100,

You must search a bit to find the only no-
tice given a fallen warrior. A wooden tablet,
painted blue with white lettering, it stands
fust off the road above the visitor center:
"LAME WHITE MAN, A CHEVENNE LEADER,
FELL NEAR HERE."

There also is & trenchant inscription on
a wall of the visitor center: "KNOW THE
POWER THAT 15 PEACE." It is ascribed to the
Sioux holy man Black Elk, who as a young
boy at the Little Bighorn took two scalps
during the battle. O¢casional demands by

IR




LUuster butlis thal 1t D removed NAVE [Alied
S0 LNeEre ant LWo @rapiih citationson this sto-

ried f1eld honorning the Indian side

it Native
Americans feel misused when it comes L
Custer and the Battle of the Little Bige-
1 name Custo:

' 15 UNDERSTANDARLE 1

[hev dislike the very
dattlefield National Monument: after all, it
was they who won,

At the Fort Peck Reservation in northérn
Montana, Sioux tnbal councilman Caleb

shields sugpested a couple of otheér names
“Sutting Bull National Monument would be
more appropnate,” he sad, “or Little Big
horn National Monumend

“Custer is no hero of ours,” he continued,
“hut he is only a ssmptom. When peapl

read about the battle, #'s gl Custer, The big

=)

problem 15 national—history books inade-
quately portray the Indian in his religious
cultural, social, and economac lite

he only

way Americans are ever going to understand
one another is through education. ™

Indians take hittle interest in the mytholo

YV SpAWNe by the events of 110 vears ago

the phenomenon known as Custeriana
Countless prints and paintings ossay Lhe
Last Stand. Innuméera
examine its whys and wherefores, Scholars
disngree lament. Moton pictures
distort. Some Custer cultists name thewr
children after him or Elizabeth; when thev
gather, some wear homemade cavalry uni-
forms. Some greel ane another in hearty

camaraderie: “Garryowen!™

e bao ks and articles

Foets

Close by the visitor center spreads a na

j!i:|lllII|'||. conifers

tional cemelery, its tal

.l'|||]rlllll'|'||'|I I:_II ||!I||'.\_|:I|'|!;_'. _|r.|| LE .'_ll.I|: i _II :I;'.."l..li!




ind rich green grasscontrasting vividiy with
the sweep of sunburned wild pastureland
around it. Here rest several Crow scouts
who served the Seventh Cavalry. Soldiers
are burned in this sol who died bighting Indi-
ans in othér wars on the plains, fs are ser-
vicemen of later wars down to Vietnham,
including Indians,

Historian Mardell Plainfeather, a Crow
and ane of four Native Americans helping to
intérprel the battle, saddens to walk here
she finds injustice 1n this hallowed place
We paused at a monument to officers and
soldiers Killed “whtle clearing the Ihstnct of
the Yellowstone of hostile Indians.”

“Hoslile Indians,” she samd with & wiry
laugh. “It's offensive. As if those troopers
were getting rid of a plague, These weri
people, this was their land. Thev fought for

Crftaaly o the Little Bighorn

e,

He was yvoung, 19 to 22 vears old, and
probably on his first campaign with the
Seventh Cavalry, Shot twice in the chest, his
shull shartered by a violent blow, he digd

an unhnown soldier, Named Mike by the
archaeology team, he bears evidence of hatchet
mutilation on his right thighbone (below)

Fhe remaing of his boot crodle fus right foor
(above left). Mike's nearly complete skeleton
fabowne) wias reburied st fune (1 the ndational

CEmetery, as were other hotes found




. 1 i

their families, their homes, their culture,
their freedom. Visitors who come here forget
that when they read something like this. I
wish these words could be removed. ™

OT LIKELY. But superintendent
N Court and chief historian Mangum
insist that visitors getl a balanced
presentation of the clash of cultures that oc-
curred here, “Some people think that we are
supposed to memorialize Custer,” Mangum
said. "In fact, thi=s was originally an Army
shrine, run by the War Department. Today
the battlefield is not just for Custer. It's pre-
served for both sides.”
That is to say, the national monument 1=
preserved: the 600-acre Custer battlefield
(including the cemetery) and the 160-acre

B

Reno-Benteen entrenchment site. A wind-
ing two-lane road spans the three miles be-
tween them. But the conflict swept across
some 10,000 acres. Land between Reno-
Benteen and the Custer battlefield, as well
as the terrain of Reno's valley incursion
against the tepee village, occupies around
9,000 acres. All of this is privately owned
and within the Crow Indian Reservation,
most visitors are surprised to learn

The nonprofit Custer Battlefield Preser-
vation Committee is seeking eight million
dollars to buy the land and give it to the
Mational Park Service. So far the committee
has received $200.,000 in donations and
has bought 80 potentially commercial
acres at the monument's entrance,

“We want to protect the site,” Court said.

National Geographic, December 1956




“The main goal is simply to preserve the
land as it looked in 1876 and give us access
for further archaeological work. We are
losing a lot of historical material to unau-
thorized metal detecting. The committee
doesn't want to change the present use of the
land; grazing i= compatible and could be
permitted. If some land is not for sale, we'd
like to lease it or obtain 4 scenic easement.”

Further archaeology? Much remains to be
done. What became of excess equipment
Reno and Benteen discarded after the bat-
tle? Many horses had been killed; why keep
useiess saddles and heavy picket pins and
chains? Where are the broken firearms?
Troopers smashed weapons so that Indians
could never use them—too much of that
already. Well, the Reno-Benteen dump, a

Cihosts on the Little Bighorm

A veteran Cheyenne warrior in his

[are 205, White Elk rode into battle on

d borrowed pony and brought back

a cavalry horse as thanks to the lender,
He recorded one of his kills {left) in

the captured roster book. Drawing
hoofprints across the bottom and lines
Jrom the heads of seldiers (below), Crazy
Wolf depicted "counting coup™—ithe
heroic act of touching an enenty.
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treasure trove, has been discoversd and
awnits excavation,

Muany questions about the accuracy of
markers to fallen soldiers can be answered
by further study. Too, additional excava-
tions around markers are likely to yvield more
human hone, leading to increased knowl-
edge of the physical appearance and general
health of the Seventh Cavalrymen,

And the nagging mystery of Company E's
28 mi=sing men, said to lie somewhere in
Deep Ravine, demands renewed search.
The scientists believe they are closing in.

NE OF THE LARGEST NEEDS at the
battlefield is a vision, an under-
standing, of the Plains Indians,

whose way of life died here. For generations
the Sioux, Chevenne, Crow, Blackfoot, and
other tribes roamed the plains and lived at
one with nature. The endless buffalo herds
met mast of their wants,

A man who speaks passionatelv of this
culture, and the need to call attention Lo it, is
painter, author, and Indian ethnologist Paul
Dwyck of Rimrock, Arizona. His collection of
Plains Indian artifacts, begun a century ago
by his father, is valued conservatively at 17
million dollars. Ttisone of the most complete
assemblies of its kind in the world.

“The Battle of the Little Bighorn,” Dvek
said, "happens to be the setting where the
nation was (Continned on page 812}

805




C. F. BARRY PHOTUSRAMH, THOMAS HIEK| COLLECTION

Graphic visions
from the

winning side

G

WAS A SIOUX CHIEF in the council
lodge,” Miniconjou warrior Red
Horse (above) told an Army surgeon at
the Cheyenne River Agency in Dakota
Territory in 1881. He spoke in sign
language and also filled 41 sheets of
manila paper with colored pencil
drawings. They probably reflect
personal and tribal memory and are
not strictly literal. This view of Custer’s
troops (above right) is likely nota
specific battle scene but a general view pity us; take us prisoners.”’ The Sioux. ..
of the cavalry’s defeat. killed all of them. . . .” He recalled

Red Horse was digging wild turnips that Custer’s battalion “made five brave
when Reno’s men “charged so quickly stands.” Crow King said, “They kept
we could not talk. . . . The Siowux mount in order and fought like brave
horses, take guns, and go fight the warriors as long as they had a man left.”
soldiers. Women and children mount Sitting Bull, who was in his mid-
horses and . . . get out of the way. . .. 40s and not expected to fight, judged
After driving these soldiers across the Custer a “great chief.” He also thought
river, the Stowx charged the different he “was a fool and rode to his death.”
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RED DOTS mark the Little



S6FTT "uE SOLDIERS KILLED 136 and  King thought 30 to 50 were killed in
wounded 160 Sioux,” said Red  battle and later a larger number of
Horse, though his art depicts only 61 the wounded died. Gall believed the

dead. Indian reports of the number death count was 43 and agreed that
many wounded did not survive. The

Cheyenne said 6 to 12 died, including




Lame White Man, shot and scalped
by a Sioux who mistook him for an
Army scout on the gunsmoke-
shrouded field. “Had the soldiers not
divided,” said Red Horse, “I think
they would have killed many Siowe.™

MATEOMAL ANTHHOPOLOGICAL ARCHIYES




CHSTER BATTLEMIELD COLLECTROM,
MATIONAL PANKE SERYICE

HE SIOUX MEN took the

clothing off the dead and
dressed themselves in it.” So
Red Horse described the
stripping of soldiers. Most were
mutilated in rage or to keep
them from enjoying the spirit
world. The two Indians in the

far panel may be Army scouts,
Shot in the side and temple,
Custer was found naked but

not scalped. After years of
questioning as to the identity of
Custer’s killer, several warriors
claimed the honor. But at the

time the Indians did not know
they were fighting the man they
often called Long Hair.

Ajter the battle the Army
found a bugle, above, near Capt.
Myles Keogh's body. John Patton,
Keogh’s trumpeter, lay across
him. The Indians also

picked up some bugles. Besieged

on the bluff with Reno, Sgt.

John Ryan later reported:

“About the middle of the night

we heard a trumpet call, and

the men commenced to cheer,

thinking it was Custer's men

who were coming to our assistance.” MATHOMAL ANTHACPOLOGICAL ARCHIVES







Filling the vacancy of an officer granted

in r..1r trv It ]

O deray i SEricmen

"..I'I.”I.'IIL!I."I (il reean .'- lgt terant

Calhoun with Comparny L

(rall described 'm'-- Lfris group “newver
brioke, but retired step by step [hew
were shot down in I;I:-: where they
stood. " 1he archasology confirms this

scenirio: soldiers trying to Aoid
formation; Indians moving freely about
fighting an offensive battle—which
Custer did not exp

Desnite the odds, Custer probabiy
|

ECE TN2Im EO i

helieved he could win when he tnstructad

his adjutant, Lt William W, Cooke; to
8Tl O MESST [_il'_uctné_ FUEL| Tor
Benteen to .r'-. gquick” tn bringlng
gmmumnition. But that day the Indions

won—thetr [ast greal military victory

o

wlded togeth
er to trv to end the Indian guestion. Custer
merely provided the catalvst. The Lattle
Bighorn is the place where the Indians
should be honored.'

Dk has acquired 40 acres adjoining the
national monument’s entrance and |II'-.“.'.- LE)
build a museum "':|-'-1'.--r'-i!1-_c :1]'.- the tribes who
loved this land, and thei 1] and spin
tual contributions to this "-'.-I1:-"|| " He plans
tor give the collection to the United States to
e hield in trust for the Amencan peaple.

There are more than 5,000 cultural arti
facts dating from 1700 to 1885, Dyck led me
on & fascinating tour; nll warnors' c©os-
tumes, buffalo robes, blankets, horse gear
weapons, bullalo hicle IO ges, warrior art,
children's tovs and dolls, religious maten
Al—to name a few i'--|n=

“We have the collection,” Dyck said, "and
we have the land at the best of all locations
What we need 15 l|||.' physical plant. We are
trving to raise around two million doll

private donations. This 15 an irreplaceable
and priceless national hertage, It must fine
a permanent home, ™

Eventually the Park Service wants to
moave from its outmoded visitor cenltér on
the battlefield to larger quarters near the
monument entrance. There the center and

the Dwwveck museum, all parties agrée, can
complement one another in many wiavs

{Continued from page 803

ars 1n

EMORIES of the Little Bighorn visil
the mind in a thousand, ten thou
A sand, fragments. Walking in I|'|r*.
cemetery, where fighting once swirled, |
startles vou to come upon the grave of "-.]u'

Marcus Reno, who was never .||L same after
his attack on the tepee village. In 1880 he
wias dismissed from the Army for personal
mizconduct, ap At a later Army
board found “excessive, and . . . unjust.”
Reno lies on a gentle hillside; "BVT BRIG
GEN"isinscribed on his tombstone, the rank
he won in the Civil Wi

Both Reno and Capt. Frederick Benteen
—it was Benteen's leadership on the river
heights that held the attacking Indians af
bay-—disliked George Custer intensely,
though they servead under I--[n to the best of
their ability. Benteen retired as 4 major in
| 888 . anembittered old soldier who had fol

lowed too long the calls “that brazen

National Geographic, December 1986




trumpet.” In 1890, almost as an after-
thought, he was brevetted brigadier general
for heroic conduct at the Little Bighorn,

The great Oglala Sioux chief Crazy
Horse, veteran of many battles with sol-
diers, is thought to have led one of the clos-
ing charges on Custer, at Last Stand Hill.
He was fatallv wounded a yvear or <o later in
a scuffle while being taken 1o the guard-
house at Fort Robinson, Nebraska.

Sitting Bull, most influential of hostile
chiefs and a leading defender of the old way
of life, never fought in the battle with Custer
but remained at the village. He then led his
band into Canada. Promised amnesty, he
returned in 1881. In 1885 he toured the
country with Buffalo Bill Cody's Wild West
Show, billed in heartless ironv as “Custer's
killer.” In 1800, resisting arrest at Standing
Hock Reservation in the Dakotas, Sitting
Bull was shot to death.

And sweet-faced, mild-mannered Eliza-
beth Custer? She died in 1933, just two days
hefore her 91st birthday, one of the last sur-
vivars, a widow almost 57 yvears. As you
might expect, she remained George Custer’s
greatest admirer, brooking no deiractions,
singing his praises in three books, She de-
scribed their military life and adventures
simply and clearly and with something less
than the wholetruth. Nowhereinthem, asat
no time in her long bereavement, did zhe
take note of any imperfections in the general.

Elizabeth lies at West Point beside her
shining knight. Fittingly, her modest head-
stone is overshadowed by Custer's splendid
obelisk. She would have it no other way

F]l YHERE 15 NO GRAVE for some who rode
at the Little Bighorn, Mardell Plain-
feather told me. Spirits live there.

They appeared to her late one summer eve-

ning on a bluff above the river,

"1 =aw two warriors on horseback silhou-
cited against the sky looking down on me,"”
she said. "I rabbed my eves, looking again to
make sure. One had long flowing hair, the
other braids. Thev wore feathers and car-
ried shields. | saw a bow and a quiver of
arrows. Thev were silent and motionless ex-
cept when one lifted himself higher, seeming
to want a better lgok at me.

“] knew somehow that they meant me no
harm. 1 was not afraid. Anv noise would

Gihosts on the Little Bighorn

have scared me out of my wits. It was my
first and only supernatural experience.

“1 think they are there all the ime. Next
morning I took some sweet sage and left it
there. It's used by most Plains Indian tribes
for punification purposes. [o us it's kind of
like having a crucifix in your home.

“People tease me about this. 1 get a lot of
joking. Being a Native American, I believe
there are many things that remain unan-
swered to mankind. The Indian never ques-
tions the order of nature, I saw what I saw.
Where historic battles took place, and where
historic people have lived, spirits linger. In
their own way, the ghosts speak " []

For further information on efforts to preserve the
Custer battlefisld site and artifacts of the Plains
Indian culture, réaders may write to the follow-
mg organizations: Custer Battlefield Preserva-
tion Committee, PO, Box 7 NG, Harndin,
Montana 59034, and Panl Dyck Foundation,
P00 Bax 217, Rimrock, Arizana 86315,
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Fly of the Deadly Sleep

Isetse

ARTICLE AND PHOTOGRAPHS BY
GEORG GERSTER

4

w L) INOW how about a bite s’ Lunrll-‘lu'-" itowas, butl not a luncheon
invitation. The keeper of the tsetse fly breeding coiony in the basement
Walter Reed Army Medical Center in Washington, D C., was
ternpting me with a bite by one of In» warts

“Researchers who have been around tsetse tn Afnca tor years, but
have never been bitten, come here and bashfully request a f-'i-‘.r.-."

my guide explained. “1 oblige them,” he reassured me, "with clean flies

T=etse flies, when unclean, are hosts for microscopic parasites called trypano-
somes, which cause sleeping sickness in humans and transmit the wasting dis
ease nagana to livestock. In [orest and savanna south of the Sahara at least 50
million Africans in 38 tsetse-infested coun-
tries Hve with the threat, as do some 40 mil-
lion cattie and uncounted milhons of goats,
sheep, camels, mules, pigs. and horses
(rame animals also receive DVpROOSGIMEs,
or “tryps,” from the fly but do not visibly
suffer from them

It was the tsetse and its 'I".i:--.llul'l-'-lliill:'-n
that a thousand vears ago blunted the thrus
of Islam into Africa’s heartlands: Camels
and horsez of Muslim missionanes, mes
Charit=, ._I.|:||_i |Ij.,"..i'.,-'|.:'.'||.:l"_~ !I'.'Il:'.:'-:[_ll':'.'- fLIll". |'|i|_--]
upon reaching the fybelt

Wornied about the future of the hungnest continent, research laboratories
woarldwide are focusing on the Iy and its deadly passenger. Tsetse-control pro-
srams are hitting hard in many areas. As a result many Africans AT
zetze-free future, with access to immense tracts of newly opened land. But many
conservationists dread such a possibibity. Eradicating the tsetse and opening its
lomain to cattle, they claim, will destroy African wildlife's last great stronghold

Thus Africa's dilemma

I declined the offer of an initiation bite. My visit r-:"ﬁ.'-iit-f-r Reec
hepinning of a long quest, and surely, down the road in Africa’s wilds, a tsetse or
two must walt for my blood—clean ones, 1 hoped
Africa's 22 species of tsetse flies, members of the genus rlossina, all feed

n
s

E
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Victims of sleeping sickness, a child .; wd s mother vistt an Jvory Coast
clinic; the boy survived, the mother did not. Trypanosomes, the parasites that
catse this illness—and o reloted animaol disease called nagana—are spread

throwgh the b lovd-srckin g bites of infected rserse flies |.'1.* tsetse (aboyve! hios

.'.I..lr:J_-._| l:_.|.:,._- Icad t ||' |.|_-.r...'_. i ’.'L_T".'.'n.'- :|'1|] LU I II| |" ; .:Ir:-r' i F||'|-:J1-!‘







voraciously on wvertebrate blood; their
rapier-like proboscis can pierce even rhino
skin or a bushwhacker's protective canvas.
Tsetse pick up the trypanosomes with blood
they ingest from an infected host and trans-
mit them with a later blood meal

Each vear some 20,000 Africans fall vic-
tim to sleeping sickness, records show. Buta
vastly larger number of cases probably go
unreported. Earhier in the century the dis
case killed millions. Today it can usually be
cured if detected before entering the central
nervous systeém, when treatment can be &%
toxic to the patient as to the parasite.

AR HAS BEEN WAGED on the
tzetse since colonial davs, with bat-
tle lines ever shifting. Control el-
forts of many nations slackened upon their
achieving independence, and often the fly
returned with a vengeance. At present no
othér nation conducts as massive and con-
certed a tsetse campaign as Zimbabwe

From Harare, the capital, 1 flew to
Wadze, the front line in an assault on 10,000
infested square Kilometers (3,900 square
miles)in northwestern Zimbabwe. A few sa-
fari tents and an airstnip lost in the bush,
Wadze could have been a hunting camp ex:
cept for its overpopulation of tsetse experts
and foolhardy pilots. They were midway
through the dry season’s aerial spraving
literally a flv-byv-night operation designed to
take advantage of the nocturnal calm so that
minute droplets of insecticide could wall
into every nook and cranny of bush,

Chief pilot Mark Kleynhans offered me
his copilot's seat during a two-plane sortie
Radar would help keep the craft apart and
on track. For altitude—no higher than ten
meters above the canopy—the pilots would
rely on visual cues as they streaked over rug-
ged terrain in darkness pierced only by the
thin beam of our 3, 5-mllion-candlepower

Forced by drought to graze cattle in

a teetse fly-infested areq, Masal in
southern Kermyva losg another cow to
naguna even asa field researcher
axgmines the herd’s blood for
frpanosomes. Destroying red biood
cells, “trypa™ cause fatal anemia uniess
cottle are treated early with drugs

w16

s¢archlight. Aarborne, we sought oul an ar-
rav of 39 beacons feebly marking the hill
tops. Ahead the lead plane beckoned like a
firefly, Often smoke and haze blinded our
light as it ingered the bush

Ahead an escarpment suddenly towered
like & black wall; the lead pilot radioed for a
flare to light it up, but no ground station

Georg Gerster, a Swiss photographer-writer
who holds a doctorate in philology, has contrib-
uted nine other stories to the GEOGRAFHIC,




obliged. Ghostly trecs rushed by the wing-

lips on slopes too close for comiort

Toassure extermination, an arep must be
treated five times, at intervals of about two
weeks, This accords with the tsetse’s unusu
 life cycle. Unlike the housetly, which lays
a thousand or s0 eges in the span of weeks,
eviery nine ortendays the mature tsetse gives
Mrth to a single larva. The larva burrows
into the ground to pupate, hatching 30 to 40
davs later as a flv (page 820), Thus the need

for carefully spaced, repetilive spravings

(round support bolstered the aerial at-
tack. I accompanmied oxen and their drivers
on mornmg and evening tsétse rounds, net
ting fhies that landed on the bovine hait
These provided entomologists with clues to
populations before and after treatment,
With teams wearing Knapsack spravers, |
jogeged through high, dry grass and thorny
bush a= they spraved lower branches and
other refuges to prevent reinvasion of areas
lreated from the |

"Grround spraving can be




Clutwitting lons and leopards, Mosa
butld thornbush kraals to protect their
homes, cattle, and goats at night

Wise in the ways of the tsetse fly, the
serninomadic Mosal have troditionall
fpught nagana and sleeping sichness by
s -.Ii;llill;: [Retse areas. Now EriPwImng
papulation and drought drive them ontao

. 5 & I
range they formerly shunned

headache,” Brian 5. Hursey, director of
Zimbabwe's tsetse campaign, told me at our
Wadze encampment. "1 have 2,000 people
and 200 vehicles in the feld. You've gol 1o

run them ke an army

Teams on the ground spray DLYT, an in-

secticide long banned in most industrial
countries: its toxic residue accomulates in
the food chain. 1 hl_‘. ._'.l_':'l._E.l. SPTAVINE relies on
low doses of the pesticide endosulian thal

leave no residual effects

[ i - T
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Ehodesig (now Zimbabywe) successtully
fought the tsetse for half a century, first with
the drastic measures of bush clearing and
game shooting, later by fencing game-free
buffer zones and attacking with chemicals.
But during the civil war of the 1970s, the fly

made inroads, In places, scarcely one out o
every hundred head of cattle survived
Brianenvisions atsetse intervention force
that would be on call to strafe and mop up
I-l_'-. authreaks. Not in Zimbabwe alone: In

-‘I.III: |r.'ll'—.|.i-'.!I v |.r|I|I! .|rJI |'.!L|!I.|I W hllf-:'.!"'

Malawi, Zambia, and Mozambigue as well
"This part of Alrica lends itself to eradica.
tion, not just to control. High velds
cold for tsetse—separate the flybelts, as do
other barriers like Lakes Malawi and Kari-
ha." Brian wasadamant. “The fiy mustgo.”

{ il

HE EUROPEAN COMMUNITY
in 1985 carmarked 20 milhon dollars
fur a three-vear study of fly control
in Zimbabwe, Malawi, Mozambique, and




Lethal partners: === .
tsetse and trypanosomes [ \tag




Scourge of a continent, sieeping
sichkness, formoally named African
trypanasomiasis, is known to strike
20,000 Africans a year. Many more
cases go unreported. The sequence
of fever, letharyy, dnemia, seizures,
delirium, and finally coma can
usually be reversed if countered

by antiparasite drugs before the
tryvpanosomes lodge in the certrol
nervous syvatem, A slow-acting form
of the disease ocours n western and
central Africa. A more virulent strain
15 found in eastern Africa.

Nagana, caused by trypanosomes
different from those that infect
humans, annually kills three million
cattle as well as other livestock,
depriving subsistence farmers of food,
draft power, and manure for crops.

While most insects lay massive
numbers of eges, a female tsetse
nourfshes a single enormous larva
with milk glands inside her body (left,
1), hedaring about ten offspring during
a life span of less than six months.
Upon birth 2 the larva burrows into
the ground to pupate. About a month
later the fly emerges from (ts darkened
shell 3. Born free of parasites, i picks
up trypanosomes as it feeds on the
blood of infected animais and humans
& With a proboscis strong enough to
peneirate a rhing’s hide, the fly can
drink as much as thred times (s
weight in blood, as does this Glossing
pailidipes feeding on a l[aboratory
rabbit {center).

As thousands of trypanosomes 5
enter the victim's bloodstream,
antibodies swarm to the deferise. But
the single-celled trypancsome
flagellates—here magnified 8300 times
among the red blood cells of a mouse
(bottom )—are masters of disguise.
Crenetically changing their protective
antigen coating 6, they renew the
attoch. New antibodies evolve, but in
vigin, as the pardsites can create a
thousand antigen variations 7.

This guick-change artistry has
thwarted efforts to produce vaccines
against sleeping sickness ond nagana.
Buft it makes trypanosomes a valuable
research tool for scientists studying
genetic change and the nature of
human and animal immune systema.

Zambia; it is considering committing at least
150 million dollars. But the EC imposes con-
ditions: that there be environmental moni-
toring, that insecticides banned in Europe
be forbidden; and that tsetse-free lands ben-
efit smallholders, not just the cattle barons.
And It advocates that “soft” tsetse control
techniques be emploved to their fullest.

I met with an apostle of the soft approach,
Dr. Glyn A. Vale, in Rekomitjie, & research
station in Zimbabwe's Zambezi Valley. A1
night elephants strolled among the labs and
cabins and sipped from the swimming pool.
By day choking clouds of tiny stingless bees
swarmed in the surrounding woodlands.
Evenings were tsetse time—here, the savan-
na species, G. morsitans and . pallidipes.

Soon after 1 arrived, one landed like a
flash on my leg and started pumping blood.
[ts hite was painful, but Glyn told me not to
worry. "Any ‘glossinologist” would feel hon-
ared to come down with sleeping sickness in
Rekomitjie,” he said with a smile. *It's so
rare here as to be a distinction. ™

With his Welshman's humor and ever
present felt hat, Glyvn is a cult figure among
the tsetse fraternity, He reigns undisputed
as Mr. Trap.

(zlvn started researching odor-baited
tsetse traps 16 vearsago. He already had dis-
covered that flies are attracted primarily to
smeils, despite their keen vision. Step-by-
step he learned that the aromas best suited to
draw a flv are contained in an ox's breath.

(ilyn regularly shipped ox's breath, held
by absorbents, to London for chemical anal-
y5is and for testing on the fly's antennae.
Three breath components emerged as par-
ticularly attractive to tsetse; carbon dioxide,
acetone, and octenol. Simultaneously Glyn
studied fly behavior around host animals,
including reaction to visual stimuli, search-
ing for the perfect trap.

He took me to the vard where he has
junked gadgets he built along the way. “A
lot of dashed hopes,” he remarked as he sur-
veved a mound of wire and fabric. But then
a final triumph. In the noon wind swiveled
the fruit of his labhor. From a beam on the
contraption, bottles of acetone and octenol
beckoned to flies downwind. Searching out
the ador source, the flies become visually in-
trigued by a sheet of black cloth resembling
a kite. Circling the target, they contact a

BZ1




net impregnated with insecticide and die

Az an experiment 600 square kllometers
of bush are being cleared of the fly the soft
way. The first of 2,400 planned targets had
been in place barely six months, but on the
“Catches are

way to the site Glyn beamed
down to one percent of what they were. "
(Glyn helieves the future of tsetse control
liez In trapping: more cost-effective than
chemical control, safer for personnel and

s Fel
i

the environment. He and other researc
are constantly fine-tuning their wares. |
watched Dr. Einar Bursell, g leading tsetse
physiologist, experiment with a trap thaf
exhaled the surrogste breath of a hundred
axen. He hoped its odor plume would lure

flies from a& far away as four kilometers

“There 15 no reason.” Glvn said, “why we

shouldn't go after tsetse eradication

ANY EXPERTS doubt that erad-
And many

environmentalists question the

ication is possible

wisdom of eradication, oreven tight control

“] promote tsetse,” Willie van Niekerk
told me: Willie 15 a guide in the Morem
Wildlife Reserve of the Okavango Delta in
Botswana. The inland delta of the Okavan
go River, & maze of swamps and flood-
plains, fans across 16,000 square kilometers
north of the Kalahari Desert. Teeming with
wildlife, it has become a battle line In an
and economic war between pro-
African wild animals and those

ideologicy

teclors of
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who would graze cattle. For conservation-
1505, the Lselse 1s an essential cattie deternént

'Tuliminate the tsetse and cattle will in
vade, declared Wille, "and cattle are the
despoilers of Africa, bulldozing the conti-
nent into one big wasteland.” He conceded
Lhal before aernal spraving in the Okavango
Deltn, flies sometimes hard been so thick that
pamedrives for visitors were canceled. “The
fly must stay.’

Tim Liversedge, a pilot and veteran delta
ecologist, pointed out from the air a fence

separdling the delta from adjacent cattle

country (pages 828-9). Many places along 1
supported Willie's fears. Inside the fence the
cover of prasses was dense; outside, grazing

caltle had bared a dusty desert

.|r I-"|ll-r-_.|r-l:.| il T |!I.:||I |:I|:JI|II 1'|I.'Il'l n
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A breakthroush in detection allows a

world Fealth Organization team in the
dvory Coast o test blood samples quackly
(abonre l2ft) for anribodies that signal
EXPasLUre to trypancsomes. harly discovery
allows effective treatment and aids prevention
Westarn Africa’s form of sleeping sickness
may go undiagnosed for months, while the
VECTTIT 15 @ source for the spread of thu

disense. Homegrown protection. includes

the use "-rllj.':'- to distract flies from

ple {abrove). But swine also lure more

he willage and can harbor the western

African sleeping sickness trypanosome, once

[z

flies to 4

thought confined to humans
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But strong political forces in Botswana fa-
vor the expansion of cattle, amainstay of the
nation’s ecanomy. “I'd feel better,” Tim re-
marked, “if as a second safeguard of the del-
ta there still were lots of tsetse around.™

Makoba Maqumbi, a herder living with
his familv a stone’s throw from the fence,
disagreed. I encountered him in front of his
mud-and-thatch home. “Why are they free-
ing us of the fly if they don't allow our ani-
mals to feed where the grass is?" he wailed.

I reasoned with him, arguing as ecologists
would: that the delta’s
templing riverine green
would make poor fodder
for hiscattle. And I spoke of
the land's iragile beauty,
not to be sguandered for
short-term relief.

“You speak of beauty
while we starve,” he chided
me. “For a man seeing his
cattle and his children die,
green is green—{ence or
no fence. "

Prehistoric pest: Foaml
records show tserse flies
lived in then subtropical
Colorado 35 million vears
ago, thewr only known
presence outside Africa.

ital of Kenva and of
tsetse research. Here
the International Lab-
oratory f[or Research on
Animal Diseases, ILRAD,
hosts g staff of 450 scientists and other per-
sonnel in facilities unrivaled in the rest of Af-
rica. They study the tryp's nagana-infective
mechanism and seek improvements of the
host's immune response. The International
Centre of Insect Physiology and Ecology,
ICIPE, studies the fly itself, The Kenva
Trypanosomiasis  Research  Institute,
KETRI, deals both with nagana and sleep-
Ing stekness. All maintain field stations
With Dr. Robert D. Dransfield, a scientist
with ICIPE, | headed for the center’s Ngu-
ruman station 1n the RKift Valley. We
plunged from cool highlands down the es-
carpment into a sweltering realm of mirages
and dust devils where tsetse aré rampant.
Al the station Bob and his colleagues
study fly population dynamics with the ult-
mate aim of controlling tsetse with traps, so
that local Masai, Kenya's staunch cattle no-
mads, can herd their animals with a mini-
mum of veterinary care

I FLEW to Nairobi, cap-

Taetse—Flv af the Deadly Sleep

Months earlier the grasses had withered
asone of the worst droughts in Masai memo-
ry parched the land. Tribesmen had moved
their herds up the escarpment. There pas-
ture still was plentiful; so was the flv,

On their traditional grazing grounds
down inthe valley, Masai herders know pre-
cisely where and when orkimbai, the tsetse,
15 densest and most aggressive, they cun-
ningly lead their herds around trouble spots,
sometimes at night. But up on the escarp-
ment they were left with no choices; the flv
WHs EVELNYW hEI‘E.

At Nguruman a 23-year-
old Maszai had come plead-
ing for help. Four families
who jointly occupied a
manvalla, or circular en-
campment, and kept 60O
head of cattle were losing
an animal a day to the fly.

At the manvatta Joseph
CHekobaai, an ICIPE-
trained Masai youth, set up
his field microscope (pages
816-17). His compamons
wrestled down animals sus-
pected of being ill, In six of
20 blood smears Joseph dis-
covered tryps, A cow Lloo
anemic to stand was carried
oll for slaughter.

“We Masal are courageous people,” re-
marked Lesalon, an elder at the manvatta.
“We spear the lion and face the charging
buffalo. We club the black mamba and con-
front the angry elephant, But with orkim-
bai? Helpless we are.”

Tsetse-wise as herders, the Masai show &
lack of understanding for the working of
tryp-killing drugs. | have observed them di-
lute the drug beyond effectiveness in order
to treat more animals. Half doses ¢an doom
cattle and pgenerate drug-resistant Lryps:
with good reason the Kenva government
permits the use of drugs only under a veteri-
narian's supervision. But the self-respecting
Masai is vet to be found whe patiently waits
for a vet when his cattle are dying and drugs
are available on the black market.

Here, as in the Okavango Delta, doubts
cloud the cause of tsetse control—even with-
in the research establishment created to
break the fly's stranglehold on African

AL R [LIEDEE N, 56
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“A wonderful animal,” says Sir
Dawda Jawara, President of the

Crombia. of the ndoma cow

whose image appears along with
his on a Gambian coin (above)
Descended from cattle brought
o western Africa about SO0
i, ndama have developed
tolerance to trvps. They can
harbor the parasites but usually
display no symploms. Small-
size ndama until recently were
considered [€ss productive thdn
humped zebu cattle, introduced
agbout A D. 700 and prane to
naguna. Projects across Africo

now promote ndama,
gxperpment with crossbreeding,
and seek clues to tolerance,
Several Gambian villages
volunteer herds for blood tests
subduing cows by pulling one
foreleg over the horms (right)

development. “We must think beyond the
immediate benefits,” warned a West Ger:
man veterinarian invelved in tryp research
“Hasty, thoughtless expansion of the cattle
industry is not in the long-term interest of
Africa. We cannot afford 1o degrade areas
that are still reasonably intact, thanks in
part to the tsetse, Without a land-use policy,
this continent will irreversibly turn into a
poarhouse for man and animai, ™

Far more bellicose was David Hopcraft,
who grazes 3,000 antelopes to supply ment
to Nairobi hotels, "Game animals use re-
sources more wisely by browsing selective-
ly," David asserted. "They grow and breed
faster and need not be penned at night or

= .:' 8]

watered regularly. Thisis nature’s system
and its vield can be higher than cattle ranch-
ing. Just look at cattle—ten gallons of water
per head a day just to survive! God bless the
tsetse If it helps to keep those wasters oul.™

I took the issue of cattle versus game into
the lion's den, TLRAD

“David Hopcraft should have asked
atone Age man to welgh the advantages of
game or cattle,” commented Dr. A. Koss
Czray, ILRA DY sdirector general, "“The bond
between man and cattle is thousands of
vearsold, with greatexpertise accruing from
it. We don't have time to develop the same
level of competence for game managemeéent
Besides, cattle represent more than meat

Mariongl Geo |_'.".:'I|'I||.‘l- December [URG




they mean milk, draft power, manure.'
In Kenva I met Dir. Pieter de Raadt, head
of the rvpanosomiasis unil of WHO, the
World Health Organization. I queried him
on the fvs= direct

SCOUrep Ilr- '-Il.'t']|£r|j.: '-i' hl“."‘-'-

aceault on man—uthi

“Its occurrence always has been patchy,

with manv focuses fickering and flaring.”

he explained. “Of the 20,000 or'so new cases
that surface yvearly, most occurin Zaire, An
eola, Usanda, Sudan, and Cameroon. Even
with the probable high number of unreport
, however, sleeping sickness cannot
vie as a killer with diarrbea or malaria

“HBut the future could be fmghtening "

Pieter added, " At most only a Gith of the 50

el CRYES
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million Africans at risk today are under
some form of medical survelllance. 1f this
should be relaxed and fly control grows slop

i, we'd have a new problem.”

AST AFRICAN sleeping sickness,

caused by Trvpanosoma bruce: rhode-
virulent. Announcing itself
with headaches, |-|_' g L|r||_i _||_|i['|’. i.‘-;Li]]:i. it
may Kill in weeks if untreated. The parasite
1= ll-adapted to man; it cannot be In1ts inter-

yieERse, 18

est to kil the host and thus commit suicide

Researchers speculate that it arnived late,
passibly with slavers or early explorers

By contrast, the so-called Gambian sleep-
ing sickness of western and central Africa




Hilegally herded [0 greener pastires

go s shummy under a fence info a stocr-

free zome in the ORkavango Lelta in

Botswana fabowve). Builr to separate

cattie rmsed for exportto .|-:|.-|.|!'1u' Frivmi
wild buffalo harboring foot

diseqase, the fence also lessened JESE{Sippw

among [vestock by separating domesti

ot wild antmals. T1
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healthy dry-season brown contrists

witkh gray overgrazed land aoross T
fence (right). Sproying has virtualiy
sliminated the tsetse fiv in the reeion
and small farmers now want o grizi
Coomppslipntng to o
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the protected land

Magumbi (below) rails against the

arramenis of conservationists
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frucel gambiensE, CRUSES mild
LTS 10% [l]L' DeEinnIing '.'||'.‘1 [Thd
' but untreated., 1t 15 no less

Iither form can usually be cured by

carried bv
OF Mo
el |||l' [OT Years
deadly
drugs if caught while the teyps are still in the
tream. Not s they lodge tn the

NeErvoLs W | =

central svELEm Catise
sleepiness and coma

‘In East Alrica,
the appressive nature of the parasite, |
tHents check into health centers at II' Bl OWN
initiative. But i and 1 Africa
they must be actively searched out

| caught up with an active
tian in the Daloa ¢ t of the Ivory Coast
With more than 100 new
PDaloa 15 the countrv’s main sieeping
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What most attracts a tsetse fiy? Ox's

f Zimbabwe (right)
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started collecting  blood
ard Agglutination Ty
panosomiasis Test, CATT. This Belgian
opéd procedure diagnoses Lhe presence
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fluttered 1n our
of. Félix had
critical words on the state of survelllance.
“Those teams,” he said, "are undermanned,
underfunded, underequipped. Each village
should be seen every six months, but this vis-
t to Halam wast the first in eight vears.”

While Dr. Doua made his
al the clinic, I sat at the bedside of five-vear
old kan Felix hovame (page 213). In the
nrms of his mother Kan was uncontrollably
shaking, periodically opening his-eves for
-II'n'-|r1|j--|-|*u.".:-1-:'.: glances before being con-
Prom the ool of the
father .u-ul vounger brother loocked
_ Kan was ill, His
miather |I1I| brother had =lee |I-|If_' siclker i
too: onlv t Lryps

A l_'-'|.-1..1J situation,” comméented D,
il -[-'L'II:-I.":-I.-' W .Ell: IJI_'r_I.'-ll::l:;
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g1t from Balam's headman.
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Isetse

active. | heir wives, olten with the children.
bring them lunch at the time when flies are
busiest along the bush paths.”

OWHERE on my tsetze travels, not

even in Zimbabwe, did 1 find such
I'--L|.-l.'la.ll"hll"lllu"I 510 the Pro-

] [ ]"!.L'|IIJ||1.| of the ONEgoD. Here half adoz-
€n Areas smol with sleeping sickness,
then bursting inlo flames -"u.r.rl]'-.-r'.-
Lwio organtzations seek to control the fires
| he Mational service of T'-|-_!||L-1|'|:;-]-.._'_1. and
Endemic F?i*r'a- ses, & legacy from French co
lomial days, tracks down human carriers for
treatment |‘l|r-..![|:.:-'--:ll_rrr':-'.-t‘.t1r_-f'l_1.".r.=o|t"_:
ORSTOM, the French Office for Scientifi
and lechnical Research Uver
iy densities in the (

OwW. somelimes

F1OFA J T

oL

!
R TICIAlLY ok

I-III;_-_|I
two or three flies a day pe
trap—ridiculously low, I thought, remem-
bering Zimbabwe and (Glvn Vale's brim-
ming traps. [ said soto Dr. Janick Lancien, a
medical entomologist with ORSTOM.

“Dion't confuse the number of flies with
the magnitur Janick said
“A single Infected fly can wreak havoc, We
olften {ind that villages ligh 1n disease are
low in flies,’

Northeast of Brazzaville, the

the long corndor where high
sppueeze the nver separating the Congo and
Laire, "-J"'-'|'5:II-' sickness is endemic. Thirt
or so villages dot the Congolese shoreline. In
some, lanick suspects, half the population is
village,

¢ of the menace.”

capital,
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1l. Bot not in Kounzoulouw, “his"
where he has lr'.l[l'-l{'il out the flies,
When we arrived,
come. We
hospital; it was unoccupted
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rooms in the small
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Fermenting
astrong il
. Bul Jamck was
_.-ln sed, Adl the traps he had placed yvears bhe
tore still worked, though many needed reim-
pregnation with insecticide

Janick attributes much of his success to
the elffectiveness of his traps (facing page)
He hangs them from low tree bran J.--L‘:. o
img without supporting metal rods, which
are expensive and are coveted by the people
for other uses. Simplified trap construction
stashes the cost. And the blue and black

screens have proved especially attractive to
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the tsetse. Already craftsmen in Brazzaville
produce traps by the ! =ach month;
Janick envisions their use by the thousands
in the Congo and other African nations

Could the tsetse someday be vanguished
through biological controls? Researchers in
many lands ponder a variety of methods
These include unleashing predators such as
birds and spiders, colonizing with tsetse thal
seem Lo be genetically resistant to tryps in-
fection, and sterilizing flies either in the lab
or in the wild to disrupt reproduchon

Or could the flv be thwarted by trypano
tolerant cattle? In western Afrnica some
breeds of cattle—those that arrived in Alrica
thousands of years ago—mysteriously sur
vive tsetse onslanght. Researchers at Nairo
hi's ILRAD and at the Center for Research
on Animal Trypanosames in Burkina Faso

now look into the biological basis for thas re-
istance to tryps. And inthe Gambia, amidst
a particularly hardy breed of trypanotoler-
ant cattle called ndama, the International
I'rvpanotolerance Center has opened

Thiis the world scientibic community
tightens the noose on the tsetse—hut towhat
end? Many Africans indict the iy for pre-
venting rational use of the land: When
drought in the Sahel expelled cattle from the
region, they surged against the flybelt—
and that could have easerd the pressure

Winged hunters fly in the still air of
dusk over northermn Zimbabwe, showering
the woodland with insecticide (above) os

part of an aggressive government ¢ffort
And certainly the fly stifles rural develop- to rid 10,000 square kilometers of tsetse

ment, menacing the farmer with disease and flies. The chemical, endosulfan, also kills
preventing hiz use of a draft animal that
could increase harvests fivefold. But in oth-

places the {lv protects the environment
against mindless exploitation, buying Afn
cans time for farsighted choices in land use
Obwviously, the fly's presence can cutl two
ways. Despoiler or guardian? Boon or baney
Both, perhaps "!:'r" surely, I concluded ina
balanced mood, an African dilemma

Lint J-1|I-1- inAfrica, near Banjul, the
l:-r.|_'|'||1'|'|.-1 s capital, I chanced upon a forest
fire, illegally set by a prospective farmer
clearing land for the coming wet season. 1 he
flames leapt from tree to tree and engulfed
the drv grass between them; away from the
fire, birds flitted in wat for insects leeing
the holocaust. A G. paipales gamobiensis
landed above my ankle and bored its pro
boscis into my shin—the nineteenth bite T
suffered on my tsetse travels. 1he pain
pierced my equanimity. | cursed the fly. []
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AM HOUSTON, Tolstoy,
Columbas; Pandas, the

Serengeti; Rio Azul, the North
Pole; Smell, the Immune System-
were these among your favorites in
1980 GEOGRAPHICSS

Detailed complete indexes of the
venr's articles are offered free upon
request to members in six-month
increments. January-June (Vol
169) is available now, and July-
December (Vol. 170) will be ready
in January

You can greatly enhance the
uaefulness of your collection by
ordering the handsomely
Nustrated 60%-poge National
Geographic Index 1047-1083 for
$13.95, It lists articles, books,
maps, and TV Specials.
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Golden Monkey Genus: Rhinopithecus apecies: roxellanae Adult size: Length of head and

Gy male, 20 =83cm; lemale, 45 5~T4cm; tall: male, 61-"2em; fermabe, 51=108em  Adult weight:
r' 1 1 1 T 1' " T o : 1 . e - - = » - 1 1 1 i E "
Male, averaoe 1% female, 6H-20ky Habitat: Mountain forests in central People's Republic of Insdaching
China Surviving number: Estimated 37000 - 5,700 Fhotographed by George B Schallor S Sy i

Wildlife as Canon sees it:
A photographic heritage
for all generations.

|'|-|I5!f.-.' the bigax winter months m Chinag's mountain forests, the

golden monKey searches for tood 1o hands of about 70, In sumimer

trwever, wnen food s pientiful, these arboreal monkeys gather to
torm groups of 300 or more. The golden monkey does not adapt well
to life in captivity:; only a few exist in zoos outside China.

For over 1,000 vears, golden monkevs were hunted for their
heautiful long hair, once prized for making coats. In addition, the
species faced a senous loss of habitat. Today, however, the polden
monkey s fully protected and reserves have been established Lo Ty, The world's most
ensure its survival. An mvaluable research tool, photography can intedligently designed SLA camers

help promole a better understanding of this little-known prnimate

micl the role it plays m its rugeed mouniain ecosystem @a"l
And understanding is perhaps the single most important factor in '

saving the golden monkevy and all of wildlife Images for all time




DODGE
DAKOTA

THE FIRST TRUE
MID-SIZED PICKUP
EVER MADE.

Smaller than a full-sized pickup. Larger * 'l /e.'“x

than a compact. Dakota is the first true
mid-sized pickup ever made,

e
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i WHOLE HEW SIZE THREE ACRDSS SEATING WIDE OPEM CARGD SPACES

Jith mose head, shusalc 2 550 pounds, my el
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The new state of the American truck.

There’s never been a truck quite like this
before. Because theres never been a truck
quite this size before.

It's smaller than a full-sized pickup, but it's
oIg unger the hood and roomy on the inside.
t's larger than a compact, but it's fun to

drive and easy on the wallet

So if you're in the market for a new truck,
buy or lease the pickup that'’s all new
Inside and out

Climb aboard. And cross into Dakota
territory

AND THE BEST TRUCK

WARRAMTY I AMAERIC A

Freg years of 50,000 mides. Cénerieg thee
Ernpine, Dovweriraan and cuter body

FLitA "‘Ill'_ll_l-'|' I_:-|:|-_' oF LY q:h' Ermes drmited
walrarn iy 81 yOur DOoge Deegler

It euciuctes oty and restrictions apgaly

Dodge BSTEs
BIVISION OF CHEYILER SMOTOES

THE BEST BUILT, BEST BACKED AMERICAN TRUCKS
sl = ARERAMTOUGH '

i | - E i 1) =
S| W e | . - ".I: i Iy

CACACITY MOEE AR 3y o] FUCKLE URP FOR SAFETY




Remarkable journeys
into distant territories

HIS PAST YEAR 1 have heen deeply in-

volverd in efforts to prepare the ground-
work for improving gengraphic educalion in
American schools, and the Society has made
major commitments of talent, and
funds. The more than two million dollars we
have contrib in 1986 has helped {ulfill a
I-rnm']f-u; 1La-‘.i|'|*' rom 1885 that “due Tl."-:'-]"'i-
NeEnce rrvien Lo the r'-'1tl-| ational Aspect
of geog .'.?-h]r matters

Vil r-.-ﬂutlnlll on the yvear past
give due prominence to the Society’s other

wrtivities—a larger tasK than it was 98 veirs
ago, We now havein print almost 200 books,
more than 100 maps; three atiases, [our
rlobes. four magazines, and four indexes

[hat 15 a growing body of ':_'I'.'llL’.l._'ﬁ:Ih
knowledge, and a new medium is makmg it
debut. Ten Geegraphic Videos are now
available for home videocassette plavers
One 15 a premiere, and seven are
from our PBS Specials, Two are from our
EXPLORER serie< on Superstation WTHS

whose commitment has allowed the Soci-
ety to produce two hours of weekly quality
programming for cable audiences

What these lists do not include are entries
for the films; videotapes, filmstrips, and
other tools for learning we have developed
tor sachools.

AL the rizk of toting up too many lists
(though this is the season for them), Pl men:
tion another one important to the Societv's
mission. It records research projects accepe-
¢d for funding by our Committee {or RKe-
search and Exploration, | estimaté that the
Society will make about 2
tists this vearwith a total budget of §
hon dallars,

NATIONAL GEOGRAPHIC has made many
remarkable journevs into distant territories
this vear, For me, =ome of the most memory-
ble have been to the Atlantic depths where
Titanic restz, to the labvrinths of the body's
I ne svstem, (o a “Tost l.']'E‘_-.'" of the Mava,

LITTHE

i|.-:|_=.'h.:'l'.'=

50 grants Lo sCen-

§ .

IsARTY=T1L YisiAmhl LEsAE sLERLARSER. AT IFF, Afg BILALET N

CRLHSOR TRLE Wil ||||||::.': -.::-'_|:i: ETTEHEH Ml WITH OrHERE

BE ETH 1l EEIKTH s 5§ T TIEST ANWNHIE CEOIREFER
WYt oo ey R PET ENTA FIELD

and to the last bastion of wild pandas.

The magazine has even done research of
its own—thanks to your participation—
with the Smell Survey that supplemented
“The Intimate Sense of Smell.”

Theze memories of 1986 bring me to the
exhaustive analvses that Joseph Judge and
Luis Marden made to fix the track of Chris-
topher Columbus’s first crossing and #stab-
lish from among the contenders the sland
where he made landfall on October 12,
1492, 1L+_- r meticulous detective work led
them to Samana Cay in the Bahamas, and
their story in the November magazine
speaks foritself. Italsospeaks for the explor-
ing spirit—the heart, the mind, and the will
Lo discover

Ll AL gueorr

FEESIIFENT, RATIONAL GEUGRAPHIC BOCTET
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<« new brks/clufch/tires, sunrf, |-
— Elaupunld Berlin stereo cass, al-
loys, alarm, 1thr, records, 48K

nkt am

- o el - &

-

- reo, cruise ctrl, air, 28,000
€19,500. After 4

Our car stereos are so remarkable
you read about them in the paper every day.

In the auto classihieds, verv rarely do
peaple list a stereo system as a reason to
buv thearear, Uinlessit'sa Blas iounkl
he car stereo svstems built by Bosch.

50 Years of Firsts

Blaupunkts have earned their ro [t
tiom for being among the (inest i the
world with sood reason. They were the
[irst to bronge FM stereo and [ully electroni
racio into the automaobile

P |IZ:'iiI|||||J'.I|-.r':'l'l.'|.|'l._'l"'-|| seryveral
\merican oities are beimng introduced to
AR —our exclusive trathc information
SVSLern.

But throueh all this mnovation, we've
THEYel rlI:L;t:-[I-l'L'.-I||.:r|ll'-:-|l':l'l.'=.|||1-|'||'
Tundamental thi from o car
st soumd possible. Soevery one we desipn

STOTE4) I"|r_

Bl " esLaupuNKT

|J| LY |I' 510 |i""'-."- 1| PR l':'ll LEEARITTE |:'|'||_I_:5-
Per OrE e

The Bosch Philosophy

| tlormity m product excellence
applies toevervthing we make. Electroni
anti-lock braking and fuel injection
systerms, Automation systems, Packamng
machinery. TV stadio and video graphics
cuipment. Power tools. | Lo appliances.
Medhcal equipiment,

As @ result, we'rean international
corporation with manubactunne i 18
couniries, sales and serviee m P4

'l."-'r'-'ll'-:".nlrr'-.'HT_iIHI!"-r|||||r- L (XN
R& D alone —whoare capable of finding
the rigrht answer to the toughest challenges

Including vours.

@) BOSCH

Bringing high technology down to earth.



Onee azain, we've been
placed on a pedestal.

“Vaking 1t o the op 1S gen-
erally much easier than stayving

ar the o P ONCC YU TRIVE TTIR |L'
it. Lnless vou are Honda., .
Marar {rend,

“Hope doesnt burn brighter
than it does tor the unvelling
of an all-new Accord. Honda
AL s JANC ST ALITOTTH ihiles,
and evervbody knows it
Ciiraned Drroer,

“1ts improved in just about
every way, objectively as well
as subjecavely.” Road & lrack

“With the new Accord, and
the L1 in particular, Honda
has solidified 1ts posinon among
the world’s oruly fine sports
sedans.’ Mator frend,

“There s a sohd, pegle-tree
feeling from the new suspension.
[t makes the Honda Accords




feel almost exactly ke Audi’s
I=5-1nch k NECT T P line SUHH)

| he nde approaches that of
Mercedes 19%), which feamires
a much more complex five-link
Tl SLISMCTISK in. Autoweek,

[ he engine seems w hum

even more sweetly than belore.

Cruising 1s hushed. | he steer-
ing 1s deliciously accunite, And

the shifter carves to perfection,’

&

[ -;'l'l"l ."l'lu'lu'll'-lll.ullll-:l.l.n'l-. i T,

“Cruising the high-banked
oval at the Accord’s op "-|:'|-'.;-:._'Li.,
passengers in the front and rear
carmied on hushed comversanon
i a dead-tlar acousoc environ-
ment. Wind noise was minimal
ind road nose was dampened
cliecovely” Motor Trend,

Lue sent, serd. Anonymons
\r7 -’*-"i"-"llu"l..."n.." TR T EEEEE
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“Sigming mry

thank vou nofes

eopuld be a
plaasure coin my
e oo
Fountain Fen

Kemember, i3

om my fist, tool

/
;‘f .

Lrive the memorable holhday guft-
the most personil writing instrument
Chrr 10 karat gold filled fountain pen,
SB0. Orher models from 533 to 5800,

CROSS

Hwery [ Ot S

U nguestanably peatardeed agaimsi
mechamical taalure,. regardiess of see

A Nation of
Readers...

Want to read more?
Talk less.
Keep a book
in your briefcase,
by your bed.
Get up
15 minutes early.
Read a new poem
aloud each night
before dinner.
Can't sleep?
Don’t count sheep.
Read.

Turn off the tube.
Tune into books.
Expand your
horizons.
Read for fun.
Read for
information.
Use your library.

A Nation of
Libraries.
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The pertect stocking stuffer-only*18

National Geographic Society membership To give Society membership this

is sure to please everyone on your gift list Christmas, unrttpiwu the attached form
o n-l=|r:1.'1_-~., Jr-F]t.’!I"n.f:-I and i'ﬂ'i.ltll.::i:"itn"lf'll;'ll .iE‘Il.l mail with dues in th £ ET 'l.'!':l.-"_lj:"u::-
dSSCC 1A TES. |H1.“.-:[‘--'.-‘1"J!:-i'lr‘|_'* and easy o gve, PN wided. Upon reduiest, a gut card will
it's also a gift your recipients will open with  be sent to each person vou list. If the
pleasure each month of the year...when form is missing, write to:

NaTionar OeocrarHIC brings the world

and all irts wonders into their homes. o . o
National Geographic Society

Washington, D, C. 20036




If you like to run the road less traveled...




Driving o highly maneuverable, high performunce
car can make driving a lol more exciting.
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Members Forum

Oregon Trail

The picture on the cover (August 1986) and on

pages 148-9 is of my mother's family in the late

1870z or early | 880s. When I was voung, this pic-

ture hung for years on the wall of our home. One
of the girls was my mother, Emmy A. Steele.

George ). Knox

Portland, Orepon

I helieve the family {3 my grandfather Jackson Li-

vesay, my gramdmother, and their children. The

photo was taken around 1908, when they were
traveling through Colorado or New Mexico

Norma Baker

Daowney; California

The wagons are common farm wagons of a type
made by Studebakerand others. My fatherdrove
such wiapons in Téxas during the 19205 and sayvs
the tongue and rigging of the wagon on the right
wre set up for g single team of mules, The moun-
tains suggest the eastern Wichita Mountiins n
southern Oklahoma. T believe you have a farm
family on an outing in the 1370 to 1900 period
C. F. Eckhardt
Seguin, Texas

There are no grease buckets, lumber for repairs,
toolboxes, or chains for locking wheels during
steep descents—all necessary equipment for
long-distance travel. T suggest a picnic outing.
Glen Dines

Fairfax, California

More thawn a dozen membery thought they recog-
nized the faces in the mystery piciure (defeers
placed 1t from Minnesota to Wyoming, A few
cited books and musewm displavs. The clothing
dates from the 18705 and '305. Unfortunaiely, no
documented print has been located.

Having lived beside the trail all our bives, my
hushand and I enjoyed “Oregon Trail” but are
disgppointed at vour failure to mention Narcissa
and Muorcus Whitman and the Henry Spaldings,
the real pioneers of the trail, who helped carve it
in 1835-36. A decade later the forty-niners fol-
lowed the ruts left by these courageous Preshy-
terian missionaries, who establiched Christinn
missions in the Oregon wilderness and guided
hundreds over the treacherons terrain from Mis-
souri. Narcissa Whitman and Eliza Spalding
were the first white women to make the tnp.
Eulali¢ Langford
Montpelier, Idaho

Gibbons thinks something happened “about
1847" to change the status of Oregon Country
The Whitmans and others died in a massacre at
Waiilatpu. Joseph Meek was selected by surviv-
ing Oregon settler= to go o Wazhington to pre-
sent their case 1o President Polk. Meek, n cousin
of Mrs. Poik, was a welcome guest at the White
House. After his arrival President Polk present-
ed a petition to Congress, which acted rather rap-
idly for o U. 8. Congress, and on August 14,
1548, President Polk signed the bill making Cre-
gon an organized termtory of the U, 5.
Robert E. Moody
Rushville, New York

1 was offended by the references to the young
woman studving “feisure management.” In high-
lighting the suffering of pioneers. Gibbons de-
means dedicated, hardworking people who, in
realization of the American dream, make an im-
portant contribution to the quality of life in mod-
ern society, This new field of study involves far
more than merely Y jumping in place.”
(Catherine Curtis
Montreal, Quebec

The comment aboot the “wackospouse” strikesn
[alse note. Emigrant travel was alwav: poten-
tially corrosive to mental stahility. In addition,
many women were an the trail because of their
hisbande’ decision and not their own choice. It
frequently happened that men would announce
to their families that they had sold the farm and
were taking the whole family to Oregon.
Thomas R, Madden
La Grande, Oregon

Uranus
“Vovager Visits a Dark Planet” (August [986)
made fascinating reading. It's great to see Na-
TIoNAL GEQOGRAPHIC covering not jusl our
workd but also the outer solar system. The Vay-
ager mission must be the best value for the money
in terms of new knowledge of any unmanned
spact probe.
Bob Isaacs
Clovfield, Queensland

Ulvsses

Mr. Severin’s refreshing sugmestions of Greek
sites for the principal adventures related in the
Odysseyv (August 1986) will be appreciated by
classicists everywhere. He atiributes the imputa-
ton of Ulyssés' adventures to Italian venues to
the eighth-century colonization of Magna Grae-
ci, but there is another explanation—the Ro-
man tendency to appropriste Greek antecedents
for their legendary heroes:

This practice became imperial policy under
Aupgustuys, Virgil in the Aeneid prafied the ances-
try of the Roman people onto a Greek stem. Like

National Geographic, December 1986




Ulysses, Aeneas engaged in infernal necroman-
ey, was tossed by seas about the Mediterranean,
and landed in Narth Africa, where Circe and Ca-
ivpso became Aeneas’s dallinnce with Queen
Dido. This Roman account with ltalian setting
passed into Western tradition.
Robert L, Delsman
San Franciseo, California

The author was remiss in not mentioning better
efforts at reconciling poetic license with Bronze
Age plausibility. Ernle Bradford's Ulpsses
Found (1963) traces the western Mediterranean
route conjectured by Hellenistic rationalists, and
Gitlbert Pillot in The Secret Code of the Odvisey
(1969, 1972) argues for o prehistone tin route Lo
the British [sles

E. M. Genovess
san Diego, California

Victory Climh
Asa former alpinist, 1 especially appreciate vour
article “High Road to Victory,” by William Gar-
ner (August 1986). On the medal (page 256) ap-
pears not the populsar tithe of snow leapard but
pokoritel vvsolajlick gor, 3. 5.5 R., meaming
“comdquerorof the highest mountains, U 5.5 R.”
Viktor Schin
Dwviir Krdlové, Crechoslovakin

Argentina
The artirle “Argentina’s New Beginning™ (Au-
gizat 1980) was very interesting and informative.
Bryvan Hodgson, however, mives little eredit to
the Roman Catholic Church for its efforts to ex-
pose the "dirty war.” The church and s priests
were it the forefromt in ending the killing of
civilians.
lohn Ryan
Staten Island, New York

Present-day gralfid artists use arrosol spray cans

for their work. 1 am curious how the Toldense

of southern Patagonia “sprayved” ocher nround
their hands on rocks 7.000 to 9,000 vears ago

Willard Hanse

Penfield, New York

They blew pigment through a tube to leave Hega-
five handprinis,

The article on Argenting was nice, but I feel after
many trips to South America that the real star is
Brazil, From vear to vear | see amazing chanpges,
George F. Johnson

San Franctsco, California

We plana major article on Bragil for 1057

Members Forum

As a 28-vear-old. fourth-generation American of
Japanese descent, | became incénsed at the read-
er from Michigan (Ausust 1986) who wrote: “We

Members Fortim

did not treat our resident Japanese as Japanese
treated civilians." Many “recident Japanese™
were Americans and cannot be held accountable
for past, present, or future actions of the Japa-
nese government. My parents and grandparents
were fortunate to bein Hawati, where there was
no internment, and witnessed the bombing of
Pearl Harbor. They were infurinted with the
TJapanese for brinpnzzhame apon them; this sev-
ered any fecling of kinship and made them more
than ever hefore American patriots
Vicki han Kendrick
Valparaiso, Flarida
I am amazed at the gall of former officials who
put forth the same propaganda of 44 years ago,
Of course the barbed-wire compounds where
Japanese Amernicans were confined under armed
guard were not called internment camps, be-
st American citizens were not supposed to be
interned. In fact, they were internment camps.
and native-born Americans were interped con-
trarv to law, Namn Germany utilized the same
technigue of linguistic deception, calling their
camps relocation centers, In both instances the
term wis o misnomer, and continued wee today
wmounts (o a distortion of history. Intermment
camp, prizon camp, detention camp are correct
terms in the American context
Restvmond Okamura
Berkelev, California

President’s Page

Chir Society 15 to be commended for it commii-
ment to geographic education (August 1986). As
one of the 45 tenchers who coume Lo headguariers
for four weeks of intensive training this summer,
I can vouch for the sound investment, We were
led bv an ootstanding faculty. We shared cre-
ative classroom technigques. We left Washmgton,
D with a renewed spirit, encournged that the
societv would undertake =uch a venture, hopeful
that our state education agencies would pick up
the challenge, and committed to providing a rip-
e within our indvidual communities.
Linda Pyvbus
Round Rock, Texas

My concern is that vourprogram does not include
elementnry tepchers. [teach first orade, and T feel
stronglv that students at age six and seven are the
ones who should be introduced to basic geo-

graphic skilis. _
Angelo Abby

West Henrletta, New York
Letiers should be addressed to Members Forum,
Nutional Geographic Magacine, FHoxy 3I7448,
Washington, 0. C. 20013, and showld imclude
semiler's gddress and telephone mumber. Not all

letters can be nsed. Thoye that are will often be
ecited and excerpled,




WITHOUT IT AMERICAWOULD HAVE
NEVER GOT OFF THE GROUND.
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Teamwork works.

Rugged individualism gets all the ink in the history books.
But most of America was built—cleared, plowed, planted, milled,
manufactured and even imagined—with teamwork.

And teamwork’s changing banking, as we know it.

Now;, local savings institutions are giving distant mega-banks a
run for their money. By offering banking services nationwide, vet
banking decisions close to home. In short, we can now be personal
and powerful—because we've teamed up.

In the Ist Nationwide Network.

[f you're a Network customer, that means better ways to save.
free classes on managing your money, and this number to locate
the Network member near vou: 800-245-0111.

So, best of all when you roam, you're not leaving your banking
at home. You can get cash to buy baked beans in Boston, souvenirs
in St. Louis or a muumuu in Honolulu.

All possible because the 1st Nationwide Network is a network
of financial independents, with more members in more states
than any other network of our kind in the nation? Which gets you
banking across America.

Members who know what financial independence is all about.
And what made America great.

Team up with us today.

ISTNATIONWIDE NETWORK

California: 151 Nationwide Bank Coanectientt The Bank of Hartford Delaware: Deloware Suvings Flordda: First Fedeml of Perry,

11 MNatiomwide Hank (scompix First Federal of Columbus, Sentry Bane & Trost Hawadlh: (9 Nationwade Bank Idabo: Ametcan Savingy
IHinois: Peonia Sovings & Loan, Security Fedeml of Springfield Kansas: Franklin Savings Losistana Capital-Linion Savings, First
Financial LS LA Marvland; First Shore Federn] Massschosetts: Bay State Savings Hank, Mutanal Bank Michigan: D & ™ Savings Bank
Minsesotn: Metropolitan Federl Bank Missourt: S0 Louts Federal Montann: First Federal Savings Bank of Montana Nevada: Frontlor
spvings Assocition Myew Hampahire: First Northem Bank, Fortune Guamanty Savings Benk MSew Jemey: Fellowshep Savings The
Provident Savings Bank New Mexien: New Mexico Fedeml New Yorke 1t Mitionwide Bank North Dakota: Metropoliten Federal Bank
Dhia: st Nabenwide Bank The First Savings & Loan Company Okishoma: Amencan Home Savings Pennsybvanks: First American
Savings South Caroline: Frrst Bank of Rock Hill, Newberry Foderil Seoth Dakote Metropolitan Federsl Bank Tennesses: Athens
Fedeml, Momistown Federal Texas: Continental Sivings Utale United Savings & Loan o M Biaker Rank

*Is1 Nutionwide Network = an organiztion of independent limancial institutions offering geneml depository and lending services in
ERSOCIETING with a nationally promoted tredemark,




TOYOTA TRUCKS

THE ¥1 TRUCK FOR YOU 1 %

Gt thi daor) truck with o 1640k wark i | "
truch pavioad” g poyloeds have betped ' ' =
patkee Toyitn 1 in compact truck sales®

angl 51 i truck satmiachon
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ur most sophisticated sports sedan,
designed for spirited performance, vet highly
refined in its creature comiforts. Whart vou see tsnt all you
g with Bonneville for 87 Benearh thar all-new agero styling and upscale internior lies o
refined drivers machine with the bloodfines of @ Pontiac. {ty road cear includes

g 50 hp Ve, fowr-whee! independent suspension and power raek-and-pirion steenng. {hats
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¥ THE NEW PONTIAC BONNEVILLE

WE BUILD EXCITEMENT




[ Iwenty years ago,
ol George Hadleld
—==ll discovered a #*
broken, yet beautiful,
175-year-old grand- f
lather clock. He also g~
discovered that no
one in all of Eﬂgland
could repair it. So he 3
learned how. And - 288
found great pleasure % ﬁ__ﬁ W fiiar
in fixing it himsel{ €% e P sk

Now George | LiLl [lr_'id% piuﬁum is his business. And a
visit to his unique clock shop in Shepshed, north ot London.
is, in many ways, a trip through time.

You can stroll the grounds among giant tower clock faces.

) And go inside his 18th-century

B [2rmhouse and fall in love
;'@ Vith a meticulously restored
| orandiather clock.

But if you're planning
to buy one, don't ask il it
keeps good time. And don't forget your Visa card.

Because George won't sell anything unless it works as
beautifully as it looks. And he won't take American Express.

'i'
¥

: —=
; VISA

It's everywhere you want to be:
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2 They've all Ininnl‘hmrhnﬂshn'luiﬂ' GM, Ford, the

, and they've all come uT short. Not one has
's front-w drive so it can handle and

_ l.'n', Not one has Voyoger's low step entry. Ihnr
| es the others a step higher. Not one has "
‘Uiur',rng-ur s floor mu:&. Flat and reomy. Not one has Vi
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Scientific study ruhi(s Nu rdm’ra ck#

Cardiovascular Exerciser

In tests of exercise ellrr.r_mrh:j.-' al a major universily, Nordic Trock
burned more calones and provided greater aerabic workouts.

The Rank in Order of Exercise Efficiency:

1. NordicTrock X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machine
4. A Shufﬂﬂ-T}rpe Skr Exﬂrcisﬂr

ek i ek | i i

It's Only Logical that NordicTrack Would Get the
Highest Scores becouse

& MNordicTrock odods imponiont upper body axercss not obioinaed
on an Exemcizse Bike

* Moraic irock's stonding position unitonmiy exXercisas more muscie
mcias theen o Borin :II"'."'.IT"I"I
& Porcloc ok s ynsigue Bhrwhes] resisivnce provites smooinness

and canfinuity not gvalobie on o o r"" Type Ski Exprcrser

Burns up to 600 caolories per Eﬂ Minute Warkout.

Frar & e iree -.-.r-:||_|-hr I_'|'.I1I"l'.'lII

LR TR

Nﬂrdlﬂ ral:k rg:ﬁ Free Brochure. Call

800-328-5888
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Save Our Battlefield!

Two sizes, colors. Lowes! yearly cost,

Colact your Ganoraphcy lor ilntrs e Bacs
ISSUBS DECOME vaigAd for wiatence, Dfiictnd
from 5o, Camaga, wear Sturty bookinonr §
Boarg. Goid smbossed fronts. okl numbars for

. Soid 75 paare. Satisfacton  Jaranteos
Six A-Sizs Files. Hold 3 years of Geographacs
Book med oty §18.45 poalpad |i-5 15 per peaT)
Three 8-Sipw Fles. Hold 3 years o Ga-:ugsam.:s
Yelow fomts . $14.50 postpand (54 K5 pev year)
Map File. B-Size. Pad of Yoliow . sach §5.75 ppe
Add 53 =) per pacsage by shping outaade LS A

Sand crdar, or call us toll irpe 1-800-558-7119 L. Rad
io charge WMasiecard, VISA B inims

HIGHSMITH CO., INC.. P.O. Box 500, For! Atkdnson, Wl 53538

Natlonal Geographic Flies

| i I'"' r: |r|||'ll- {1 .-:|-|' = | 1 I-II i
Commattee e dedicastod o rreseran
the culiumal and educabonsl henlEges

W e 13T ST OUish i) L=
Bamalietd Mahonal Maoruamon
For iniormatnn . about o Yo caif

ey i es &hor,. oontact

2 Trlins Cypmimr HallbeTielil Prewsrsaliesl ot Ctowe, Dais
i ki e .I — --.-,.-,.”". : I.l: I. I = i ' .I.I.-..... ; |. I |.;.-.'




The people behind the headlines.

Cain new insights into this nation’s deadly Un other Sundays in December go to an

conflict when ExProner airs “Afghanistan's island wildlife refupe where oroubled boyvs

Holy War"” on December 14, are being rehabilitated - . marvel at the
After seven yoars, war has become a way death-defying acrobatic skifls of stunt

ol life for the poorly equipped men and fiers . . . andd master the winds and currents

Poays fighting to drive out a modern Soviet in 4 13-day Atlantic catamaran race

force. I be adiventires coniinie coery woek!

YPLORER SuperStation

Sundays at 8:00p.m.ET"  cpear american TeLevision

*Als: Mondays ar mudnaghs ET 340 pom. P and Saneedays ac 900 om. ET




On Assignment

HREE BERITONS teamed up for the ex-
ILI._I.I'-rrliTl.'nfL coverame ol the Brituish Parlia-
Yuthor Patrick Cormack

Nt in '||'II i L W
(upper right 1= fulfilling a childhood dream by
serving in the House of Commons
unsuccessful bids, he won election by the larg

Alter two

est swing vote from Labour to Conservative in
the 1970 election. He has since [ounded an
all-party committee on the arts; has become
Parliament's unofficial historian, and edits
LS mATAZInEe

Working on his 10th article for the maga
rine, free-lance pholographer Adam Wool-
fitt, with assistants Etienne Bol and Daphn
Wright (right), faced the challenge ot highting
ETIOTTIL ‘the lirpest I'd shot since

Carlshard Caverns for the September 1970 15

TCED TS,
sy Wearly half 4 ton of gear had to be trol
leved around. Sometimes the equipment blew
fuses, bringing an electricinn from Cthe Dase-
ment, erumbling, “ You ve done it again.
The Society’s editoriial representative in the
United Kingdom, Jennifer Moseley labove,
right) has served as researcher and liaison for
11 vienrs, assisting staff members on hundreds

|
J.

vid

of assignmants. For this article she also turned
photographer for a day, taking the rare aenal

on page 729 dunng a blimp ride over London

Here Jenny presents Prime Minister Margaret
[ hatcher with specially bound Natonal Geo
rraphic Soctety atlases in gppreciation of ber
pracioos support of the teawm dunng the two-

VICELLT =L ER ehdeavor
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