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Ghosts of War in the South Pacific

During World War IT hundreds of atreraft and
ships went down in the South Pactfic. Peter
Benchiey recounts the action and, with photogra-
pher Dawvid Doubrlef, discovers that marine
orgamiams have transformed wrechs into magnifi-
cent living memorials.

Wreck of the Coolidee

David Doubiler takes us on a tour of the Prest
dent Coolidge, luxury liner turned troap trans-
port, which sank in 1942 at Espiritu Sarnte en
raute to remnforce Allted forces at Guadalcanal.
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Uganda— Land Bevond Sorrow 468

Death has become a way of life in this once pros
perous East African nation, ravaged by two dec-
ades of ararchy, chaos, ond massoores, and now
by the specter of AIDS. Robert Caputo reports

Texas in Bloom 493

The Lone Star State finds a pldce in the sun for
wildflowers, says the First Lady of beautification,
Lady Bird Johnson,

Wildflowers Across America S00)

Artist Jack Unruh captures the astonishing color
ardd variety of the blooms that nature plants from
sastern woodlonds to high mountain meadows.
With text by Michael E. Long.

Finding a Pharaoh’s Funeral Bark 3513

Scientists penetrate a cryvpt near Egvpt’s Great
Pyramid to revéal a sacred craft unseen for 4,600
vears. By Farouk El-Baz, with photographs by
James P, Rlair and Cloude E. Petrone.

Riddle of the Pyramid Boats 534

Why did the ancient Egyptians disassemble and
bury two full-size roval ships near the tomb of the
great pharaoh Khufu? What purposes did the
vessels serve? Peter Miller investipntes the puzzle.
Photographs by Victor R. Boswell, Tr.

Cover: Lost off northeast New Guinea during
World War I, a Japanese biplane wused for scouting
lies encrusted with corals and sponges. Photograph
by Dhavid Doubilet.

HUNDRED YEARS AGO George Easiman put

roll film in a box camera, called it a ¥ Kodak, ™

and sald the iden that “vou push the button,
we o the rest.™ He didn’t invent photography,
he popularized it. That same vear, the National
Leographic began popularizing geography, and
the camern soon became its basic tool. Ever since
we' ve been putting rolis of film in little boxes,
taking them from mountaintops 1o ocean floors,
and printing the results.

This month we bring you the results of not tak-
ing but sending these photographic partnersinto
a sort of tme capsule. Together with Egyptian
archaecologists, we designed the tools to send a
camera into a sealed chamber at the foot of the
Great Pyramid. We sent light into the chamber
via fiber optics, so that no heat or bulky equip-
ment entered the sealed space. We included a tiny
remote video eve that weighed less than that first
roll of film Eastman used. And thus we discov-
ered a 4,600-vear-old funernl boat of the pharach
Khuiu, or Cheops.

Muaking images where man cannot or should
not g0 is an old trick, but new technology has
made it an invaluable technigue for muny fields
In many cases film has given way to electronic im-
azing that can see well bevond the power of the
human eyve. Before the camera entered the cham-
ber, ground-penetrating radar had shown that
there was indeed a chamber down there, Air-
borne radar can penetrate vegetation and reveal
ruins hidden in jungles for centuries

Recently Emory Kristof of our staff remotely
recorded, in stereo color video, shark behavior
2,000 feet down in the blackness of the ocean.
T'wo vears ago we printed a prehistoric human
skull in three dimensions using holography —a
sort of photography that uses no camera and can,
in its pure form, only be seen using laser light.

L.ast vear we showed how electronic pictures
of the surface of stones can distinguish real jade
from fake. Our medical-imaging article explained
the new tools used in medicine to " photograph™
inside the body without making an Incision, In a
future issue we'll present an article on computer
imaging, which can produce pictures that never
existed except in the mind of the operator.

A hundred years from now there's no telling
what will happen when we push the button, bat
whatever it 15, we'll find a way to print it.
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Ghosts of War
i the South Pacific




By PETER BENCHLEY
Photographs by DAVID DOUBILET

Japanese eye in the sky, a World War Il Kawanishi flying boat is now
a playground for Papua New Guineans at Rabaul, In the southwestern
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“It was the blackest of black
nights. ..the worst flying weather
Pd ever seen in my life.”

ALrr DELOACH bax villagers, all survived,. Forty-fowr  earlicr bomber crew, and below

not firgotten those years later, divers found the in & musenne’s B-17 today.
evil winds of July 11, plane 150 feet decp, saluted byn  Swuch planes were used in skip
1943, Trouble shad-  lone strand of whip coral (right),  bombing, & low-altitude tactic
owed Iriy B-17F, dubbed Black Del.oack is shown above, second I explode bombs wear or aguinsg
Jack, as it roared firom New from left in front row witk an a ship’s frsall,
Guinea'’s Povt Moveshy to bowlr
an aivetrip at the Japanese

Sfortress of Rabasl some 500
miler novtheast on New Britain

Island. Near the targer severe
weather siruck, Witk botly star-
board erypines crippled, the crew
srill managed ro drop their
bombs. Althougl they “wovked
every momient to kecp the ship
in the wir” while rerurning,
they finally bad to ditch off
nutheastern New Guinea beach
near Boga Bogn. Aided by i3

426
OFPOSITE PAGE FOLDS OUT >







L % |;F_|
II -I
; 1."""' "-r:'l'll
. -1" i Jﬁ. ._21._.‘._‘.. s

i



IVING HEADSTONE, & was ontmaneuvered by a F-40/
barrvel sporgge grows  Corsair or a P-38 Lightning
in fromt of a [apanese  from o Solomen Islands base:
Zero downed near Frome October 1943 to March
Rabaul. Silversides teem in the 1944 alone, 200 to 300 Japanese
cockpit (below) wheve sposges planes were destroyed in and aver
and coralline algae encrust Rabanl. The Zero's superior range
rurfaces such as the butts of awd performance won eavly battles
rwo 7.7-mm machine quns. Sor Japaw, bt ity wiveraft indusery

Perbaps the pilot, reportedly  could not match improved Allied
rescued by New Britwin natives,  fighters that later vuled the air.
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Battlegrounds of the Pacific

Tkis map was prbdished in ovir [uly 1942 jssue with an avticle extolling
the effectivencss of carvier-based warfare and theovizing o future,
magree L. 5. offenisive. An American flag, the

[firse illustration te appear on the cover

of our magasing, graced
thas ixrue.

TAREA ENLARGED




RUTAL FIGHTING witipucad

from New Guinea

tlerosuyly the Salomwon

Islands during the
Second World War. Hundreds
af ships and aircraft that went to
vhe Bottom now attract maring
fxfe im amazing diversity in the
Selomon and Ruomarck Seax.

In Jawaary [942 Japancie
[furces took Rabuuid on New Bri-
fain Iddand and ser wp a garrison
af 10K, ENND sroaps, five mirstrips,
and a naval base, From there o
Tapanese force attempted to in-
vade Port Moresly, an Allicd
taxse em New Ceninen, bt was
rarned back in the Bartls of the
Coral Sea. When [apancse troogs
landed on Guadnlcanal in the
Sadomons in July, U. 5. Marines
followed @ mrontly later and beld
on for 20 weeks, ar wreeks Hittered
& channel called Trenbotrom
Sound, American reinforcements
cawmie from Hipiritu Sante in the
e : New Helrides,

e | D P , . Flgren Y ' In tire Battie of the Bismarck
o ey i gl L g T B 3 Sea of March 1943, 6,900
P i Lin - Japanese troops from Rabawul

'r1 3 r

#"I \ - fried ta reach New Guinen,

! fl o g - : - Allsed forces led by skip-bembing
< = | Planes cut the convey to picces.

i .:|-||-|-| g

A

= The Aliies finally rivgged Rabanl
- | witlr bases and ombed it into
Impatency.
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HANTIC [apunese war-
ships stveak Rabawl's
Simpson Havior ns they
for the open sea
durirgg n November 1943 artack
by U.S, mircraft fivm the carrviers
Saratoga and Princeton. The
barbor bas regained ity beawty
(right), but its botsom entombs
a last of sirips swch as Hakki
Maru, & naval vewel sunk by
B-25s on January 17, 1944.







War and Peace

m a Coral Kingdom

8 WE DOVE through 40 feet,
then 50, then 60 feet of silty
waters that seemed like tepad
shampoo, we could =ee herly-
ing on herzide like & mortally
wiounded bird come to [i-

nal rest on a coral slope. One of ber wings was

fractured, one of her enmines gone. Had the ¢n-
gine been blown awny by fighter fire? YWas j1s
loss the cause of her fall from the tropecal sky
MOl LNAn st VERTS aEi 7

she was a B-I5 (below), a workhorse of
World War 1T in the Pacific, and mv imagina-
tion did not have far to stretch o see her reads
to fight agnin. T'win . S0-calibér maching guns

FANTASY GROTTO of seda fans and other gor
gorians lwxuriate in the shade cast by trees
amn i bank overhead, as ypung Papua New
CGutneans paddie thetr outrigger (opposite )
The Salomon and Bismarch Seos are among

the world's richest coral cradies

PETER BENCHLEY, well-known author of novels and

nonlicton works, wrate about the Cavman Islands
i thve June 1985 ssue of the GEOGRAPHIC, That st
i wias also photograpnhead by underwiler specinlist
Dern DiivosiieT, ane ol 25 he has done for the
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were potsed to fire from her shatterod nose
thetr racks of hul
thoueh vellow now with growths of coral and
algar, patched here and there with red gorgo-

ets still stacked and readly

nian coral. The radio direction finder was still
mousnted, bomb-shaped, on the top of the fuse
lage, thoogh it had become the home of two
glant razor clams whose ecty mantles recolled

from my touch
The cockpit escape halch was open, shil
back as it had been on the August day i 1943
wmber onto the
Bismarck Sea in this narrow strait between
Wongatl Island and mainlaond New Goinea. 1
flonted into the pilot’'s seat and pressed my
flipperecdl feet against the

ruddler pedats and wrapped

when the pilot pancaked his

my fingers around the coral
encrusted controls and gared
through the murk at the
windshield. [ tried to feel
what the hapless crew must
hove Telt on that awiul day

One American had died in
the c¢rash—the top turroet
gunner. The captain (The
“old man™! How old had
he been? Twenty? Twenty-
one/rand the restof the crew
had swum to Woneat [eland
'here the Japanese captured
them. They shipped the
command pilol to a prison
camp on Rabaul, But the
ate of the other men =
unknown

[ heir epitaphs weére stark worcs In s

patches: ™ Last seen Datwoen Bona Bona and

Dumpu L.ost at sea near Buna. .. Burn

ine out of control over Madane

| hegan to have the uncomfiortable sensation
that | was sitting inside a coffin

Hut then a parrot fish darted in front of me
and gnawed happily on the coral crust on a
machine-oun barrel. Two angetfish fluttered
put of the darkness of the bomb bay behind
me, A transiucent shnmp traversed the rusty
face of the alttimeter gauge.

Noripnal Creograpiic, April 1Yo0













GYERLEANT

EXQUISITE TAPESTRY, purple anthiases and
yellow damaelfish stream past chalice coral
i a quest for plankton near Milne Bay.
Papua New Guinea’s waters tzem with some

2,000 spectes of coral-reef fish.

Eiruial Fiiwa w e passili isH ddt e R dsimE iR d is

I realized then that desth had not prevailed
here for decades. Almost as soon a3 the B-25
had died, the sex had begun to give it o new
life, and now what had once been an engine of
war was a living monument to the endurance
of nature. The plane had become a reef, 4 fes-
tive garden home for thousands of creatures,

Purple sea fans grew from the tail rudder
and waved in the current’s surge; feather
duster worms, anchored to the steei skin of the
plane, spread their Jeafy feeding arms and
gleaned plankton from the green mist; crabs
scuttled through the deepsilt in the belly of the
plane, shouldering aside bullets that the shift-
ing sands had polished to mint newness.

I rose fram the cockpit and hovered above
the plane, and the current eased me up and
away. Within seconds contours of the B-25
blurred, and in a minute it was gone, last seen
in eerie resurrection fromits grave ten fathoms
beneath the Bismarck Sea

E HAD SET OUT from Ma-
dang on the north coast of
Papua New Guinea—photog-
rapher David Doubllet; Austra-
lian naturalists anid photographers
Ron and Valerie Taylor, and 1—in search of
the lost and the never-known. The roughly
20,000 square miles of the Bismarck Sea are 3
contradiction wrapped in a curiosity. In the
enrly vears of the war the waters off eastern
New Guinea were among the most active,
most tumultuous, most violent on the planet
Hundreds of ships and planes were lost; thou-
sands of men died here and in the battles for
Guadalcanal in the Solomons and Rabaul on
New Britain. And vet a2 soon as the war was
over, the Bismarck Sea was all but forgotten
The namesof its islands {Palitolia, Baluan,
Wuvulu) ring with exotic musicality, stirring
dreamsof fancied paradise —dreams that con-
vemientlyignore the grimmer realitiesof ilhiter-
acy, endemic disenses, and an infant mortality
riate =0 high that many children are not named
until they have survived for at least a vear.
Much of the aren has never been dived by
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human beings, vet some of it 1s already boing
destroved by men who trade away their natu-
ral heritage for dynamite and beer.

For the most part, it remains a sea of Eden,
placid, too close to the Equator to be frequent-
Iy storm torn, populated by animals who have
never seen man. But it 1= also o sea seething
with natural violence and sudden dangers, in
which some of the inhabitants—thousands of
species live in these waters—can kill a man
with a single touch, some with a single taste,

ATLING FROM Madang aboard the

Taylors' §7-foot Keef Explover, we

crossed the Isumrud Strait and head-

ed north for the volcanic peaks of

Bagabag and Karkar. Like many of
the islands in the Bismarck Archipelago,
Bagabag and Karkar reflect cultural hybrid-
ism: Bagabag is the loval name for the island,
forexample, butitstwobays are named Christ-
mas and New Year, for the holidays on which
English and Dutch explorers first anchored
thereinthe 1 7th century. The Germans named
the sea for their chancellor Otto von Bismarck,
when they annexed the 1slands in 1384,

We dropped anchor in New Year Bay and
pazed at the emerald rain forest that soared
high into the perpetual cloud cover caused by
the heat nsing from the dot of land into the sea
air; On the shore was a8 small cluster of
thatched huts—the homes of Bagabag's com-
munity of copra workers.

Owur first dive was in the Isumrud Strait, and
for a moment we feared 1t might be owr lias)
The current raced between the islands at an
Indomitable 2.5 knots. The only way we could
keep from being swept through the strait and
mnto the open sea was to moor ourselves io
rocks and crawl along the bottom hand over
hand. What was an obstacle for us air-
bireathing land creatures, however, provided
a cornucopia for the reef residents, They did
not have to hunt. Thev hung steady in the
strong current and let their food come to them.

As [ clung to a pumpkin-size brain coral, 1
was greeted by o phalanx of huge green parrot
fish, creatures three or four feet long that
weigh 50 or 60 pounds, each sporting on its
forchead what lonked like a radar dome
Known as humpfish or bumphead parrot fish,
these megacephalic monsters paid no attén-
tion to me but, on some secret signal from one
of their number, lowered their heads to the reet
and began to eat coral with their horny benks;

MNational Crepgraphic, April 1958




sending through the water 2 sound remimiz-  of the sharks and did not scatter or flee, for
cent of hobnailed boots on a gravel driveway apparentiy the sharks had emitted no chemi
\ 'i-".-i.-':. gray-brown Pacif ciittlierish or electromagnetic advertisements that they
danced belon Ti} mask, itz sleepy slit ey nad come Lo Teed
naking it look like o wearv roué. I reached oul Watching the sharks glide awavy down t
1xnd X ng it to flee, but it hovered Feel. 1 had the feeling [ was being watched., 1
inairaldand permitted me o runafingeralong tefocused my éves onto the brain coral nnd
AR T ARIch, as i in andignant comment Lhere =aw, peering al me NRe an impatient
changed color mstantly o a vivid iavender hide-and-seek plaver wondering why he has
Uhe reef became an explosion of species, a  not been found, a tiny rainbow: a harleguin
gathering ol nature s clans, all of whom came  tusk fish, five or 2ix inches long, with repeat
LOEXOre Lreset 8 ":i"-'-l .|I' II'I:':"'-' I.'!.I. |I_ 'I-ull'l 'I.'|'|"|'r|'|| LFE AT E !'l'. A
into their neighborhood. Sergeants major and  vellow. It looked at me, flicking its pectora
angelfish swarmed around the divers, sensing  fins just enough to keep it stable, and | looke
neither QanNger Nor prey, mercly curous
Three small silvertip sharks rose up the reet
[Rce fTom the vioiet -l"i'!' l1KE A PULLEOd D olat-
riders scouting the borders of their territors
| Bes ey l.'.l-l'-l.' o, ds 1 ApPDralsing nim s o with its tirrv &harn teeth. Vivid Riies

|"I-||:i "'|'!|' LITOr, LIen moved on |."l -':il' .'5..'.":;.'. :'_I 1L i BerTitnTr .'.":__'.:__
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three frugments of the Russel

Islands march toword Guodolconod

vtled by o fowsr [ME L nderhead

gir
"You may sedrch the geven &
i vaen for an ocean sravevardg
witlt the bones of 50 many Sins
agnd satlors,” wrote naval historuan
samuel Ellor Morison, "as that
dv of water . . . nomed [ron
m Sound,” [ocated nest morth
Cruadaleanal, It halas many of
8 lapanese and Alleed ships

lngd durtne the six major Aol

it base on Mbamika Islond. A frai
tor dumped (nto the harbor fbelow)
£|||'|'l.;.|l:'.' griceE falled _r:..'iu'!'-: .-_-' -
mim shells. Children from the samé
Lsland (right) paddled up to pholog-
rapher Doubilet’s dive boat to trode
[irmes - for condy, “"They ool arownd
i1 o =-'-'|_-'||::l'-' ¥ the wov Westerm hids

do on icveles, " ke report:
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atit, wondering what kindof cruel joke nature

OVERLEA) had played on it. Many amimals’ coloration

PALE CHILD OF GORGON, the Greck monster provides them with camouflage; it seemed to
far whom gorgonians such s seq fans were shrick . “Here | am! Fat met"
| pulled mysell closer. The tusk fish shiv-

1 reel. A vnst

named, a seven-foot-wide specimen dwarfs
piide Hob Halgteod near Milne Bay

e erid once ancd vanished into
e srhool of iridescent blue fish swooped by, thetr
hrilliant vellow tails flashme in the shatts o

sunlight that dappled the blue-green wa-
ter. Valerie told me later that the fish are
called fusiliers and that the name prolia-
hily derives from the blue-and-vellow

.

tackets worn by the fusiliers of some 15th-
century colonial power,

‘Some fish are very loyval,” shi said.
“Back in the early days 1 speared & turrm
for shark bait. It got off the spear and flut
tered down toward a hole in the reef. An
other followed 1t and toed to cover it with
its body, to protect 1L It flattened itselt
over the hole where it2 wounded frignd
wits, But the shark got it. Ronand 1 swore
wi'd never spear one of them agam.”

That evening we dined on New Lon-
band lamb, and it ocoyrred to me that here
we were, anchored atop an endless supply

of iresh [ish, eating Irozen meat Lranspart -
efl from 2,000 miles awav., 1 asked Pip
Beatty, the statuesque New Zealandes
who served as the Keef Explover's Cook,
which of the local fish she preferred

“Mone," she snid

“NYoudon't hke any of 1t/

“1 don't trust any of it. Down on the
Barrier Beef we know whitl has ciguatery
and what doesn’t. Up here, evervthing
mayv have it. We had fish once last trip,
and the whaole crew got hit. Never again.”

Ciguatera is & toxin, which can enter
the feod chain through algae, 15 then con-
sumed by the small herbivores, then by
& way up the cham to the
ipex predators — yvou and me. L seems nol
lo affect the fish, but a man who eats a s

Cartuvores, alit

|
carrving clgoatéra may suffer—depend-
ing on his size, his health, and the amount
of fish be eats — everything from Hu symp
toms to numbness, ferocious Hehing, vio

FUIRTIVE MASTER OF CAMOUFLAGE, @ go lent gastrointestinal cramps, and perhaps
hides among brunches and polyps of po even death. Symptoms usually last for several
gontan corinl. The diminutive fish, wiiich davs, bul they can then lie dormant i AERTHL

|I.'.|:" :IlL-“'_l||_|||'J||.| -Il_-lllr'|l I|-||'.'|.5I:|:.:-'Ir-|.llll.' "'lIII'rI-II:II-IIi'-lrl I_I! PR B MIInLsL |.|.||-| ||.J“.||IJ!||. _|||-

naruurﬂrrﬁfuTulfu:uﬂmrrﬂ}:rplunr:n1- Heohol. Blossam neiain
5 | J - Ll | |
[ knew that in the Canbbean the trachtional

]|hulmh UnRsCIENTLING) Lest 1ol Oguniera 1n

habitat, feeds an plankton

Q8 Marticipal Creorapiue, April [958




barracuds was o drop a silver coin 1nto the pot
with the fish: If the coin tarnished, the fish was
cipuatoxic, | asked Valerie if there was any
local test

“Crh ves, " she réplied. “Here they pul the
fish out in thesun, and if the fliesdon’'t walk on
it, they don't eat it."

The lamb was delicious

RN ISLAND wWe
satled to Uape Cromsilies and
B shipwreck. Local divers
believe that the ship was re-

BALGABAG

crulted after the wir o sweep
mnes along the Papua MNew Cruinea coust,
and broke down one dav in 1946, She
drifted, helpless, onto the coral cleavers
that line the shore. She lies today less than
a hundred feet fromzhore, in60to 120 feet
if water, a spectral hulk resting upright
on Lhe s

Cn old maps when describing unknown
lands and =eas
mare knowledgeable than thev possihly
could have been—cartographers would
aften scrawl, “ Here be dragons.”™ (n my
chart of this ared off Madang 1 serawled
"Here be villains,™ for i

nping, rocky botiom

presumiahbly so ns to seEm

were we found o
huege gathering of 2ome of the most ven
amaus fish in any sea

Lumped together sciemtifically in the
family Scorpaenidae, they are known
as scorpionfish, lonfish
Specifi
mare  dramatically
fire scorpionfish, and so on. All have dor-
sl spines that, when touched, emit a poi-
son virulent enough to cause (at best)
chiscomiort and (at worst) death. The best
that can be sand sbout the Scarpaemdae 15
Lthal they are shy and unaggressive, and
many o them are spectacularly visible -

AN -I-|r1rI|'~|1

locales have dubbed them

horril . stonelish,

with Aubrey Heardsley wings and greal
[lourishing tajls,

Uhewaorst thiat cien be said about certadn
vanefigs—especially about stonelish—is
that they are mvisible. They are called
stonefnsh because, nestled into the rugeed
contours of the sea bottom where they witil
piatiently to swallow unwary paseershy, they
nre indistimguishahble from mottled rocks

We had been warneid never to wade ashore

without wearing heavv-so

e shoes, for anv

soorpaantiah; Danger by Dhaguise, ™ by David
e, i the November 1987 GEOSRAPHH

e
BRI

Crtrasts of War tn the Sourh Poofi

missten, A stagger caused by & bréakimg wave,
d mmpile a bare foot upon the spines of a
bhuried stonefish

Cne day Valeme beckoned me to a small
cave on whch she was focusing her cameri. |
pecred mside and saw nothing. She pointed
Nothing, I reached out
o pull mysell deeper into the cove .

CiOd

again, I peered asain

. JIILJ.

ol M FiEEld Jrm dra =

IN A REDDISH WER of sponge stronds, a tiny
sh called o triplefin lurks like a loose end
in @ drower full of threod. Males and fermales
f this species are altfe m color aned remain
pir, ather tripeefin males ke on vividiy dif

fererit hues whin FPOWTIINE.




truck me on the arm with her camera [he diviers encireled the mouth of the cave

Valeri 4

housine. I lpoked auigzu W1y her anel <aw 1t and lay on the botton n A chrpel | g
er eves in alarmed pssumption thad she wa mmemone—no differént. they thought., from
dealing here with a varsity lunati the =cor { other anemones they had en

[ AT IO Valerie pushed her RIMTIErs countered on scores ol other bottoms. 1 he
housing mt the eav i Lo |||-.| the rock | '_'-|:--‘-'.!'_I' :_'-l'.- il 'I’I' the poor eels were ef rovhe
hadl been about to gral 1t guwimvered, showes stunned, then came to the surfa
e sand overits scrofulous-looking body, then Within half an hour all four divers were In
arched the venomous spines along it= back wony. Their arms and legsitched and burned
opened a gash that must have been its moutl {hetr fingers swelled so Lthal their hands resem
and gared our wavwithadark and balefoleve.  bled catchers” mitts; riishes, sores, lumps, and

Rivulets of sweat ran down my forehead welts rose on their buttocks and bellies. They

nd fogeed the [acepinte of my MAasK washed themselves with alcohol, with ammao
nia, with antiseptics; they smeared themselves
HE WATER wasso warm thatsev-  with meat tenderizer and cortisone crenms

eral of us scorned hettvv neoprene Nothing helped. They suffered for almost

wet suits and dove instead in heght g week
LLYELTSa ;|-|||'.'-I. s . mitlicted with .|.||| premro e had niained viirdlent wéma-
hronic clumsiness andanuncanny  tocysts, which had fired mto the divers
ability to encounter the one razor-sharp sione,  through their Lyera wet suits, injecting then
stinging jellyviish, or flesti-rending coral on a with poasor

therwise innocuous reel, persisted in wearing For every creiature that inspired fear, how
MEODren F'hat afternoon four Layora-cla ever, there were a dozen that filled us only witl
divers went down (o photograph a pair ol pwe. One dav [ found David Doubilet poised
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was home to lwosmall fish—one bright orang
ant tiny, the other purple and slightly larger—
that were feeding
n by the strong current

['he fish were pretty hut, 1

=W

ot particularty thrilling - 1 shrugeed. Da
his lips, then up at the surface

He would L[ matl lati

B Td | [CHT !l':l Ri

“Thev e cidled anthiazes." he
WE wWere Dack on the boal
little orange one, the male's the purple one
Fhev're the ultimate survivors.™

“What do vou mean?"

Une male services /B whole
e=. [f the male dies or dis
caten by something
fect, “the dominant femalke will begin a gradu-
il transformation mto & mal

e able to breed with females

[EITL ynDears, if he's

e pavsed lor el-

She'll become a
male and wall
“Lome on. You d [t L EX]
“Yes!" David smiled. " Nature protects the
Mony in A wonderful wav,"”
I'here are a thousand species of
corals here, and ae off Crown Island,

(0 mies east of Madang in the southern Bis

marck Sea. | bhelievied i

zaid to b

wie dove

I||IIL|' CAMeUDOn A £:ant

alf the plankion-rich soup

an amateur like

satd when

*The female’'s the

crowd  af

|
corals that

Ol Wis1On

-:.'."l.'ll s

patchwork meadow [  hard

strelched far bevond the limits of
it looked like a multico
il map of a whimsically gerrvmandered
stale, There weresquares.of orange and circles

w and rectangles of

From above

ol green. trangles of vel

blue, splotches of mustard and brown and red
and gray that descended deep Lo the end of life-
siving light.

Growing from the rocks amid the corals;
jooRIne ke alien Howers, were countless van-
etiesof crinoids
and animals for
every coldr in
their sticky arms to

-I'll L

"|I|||||._'.E i I:'1|_'

featherstarsand brittle stars
which 1 had no name—ol
the spectrum, that extended
eather microscopc Tood
[Trom iter and pass it back to the mouth
radle of the arms
coril walls hung bizarre beings
sprung Irom the mind of
FEdgar Allan Poe—miniature human hearts.
squirts, 1 would

|
blue with white

Prom the

that couldd hawi

| concluded (ascidian ses

lesrn). vellow with blue veins

veins, purple with vellow veins, Thev pumped
like human hearts too, taking m the water of

the sea through an aortic tube in the side,

EIEATNE 1= nuirenis somewhnerein an interior

| A
. .
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at the top ind dyvnamite —and use the dynamite to binst
Y{toer 3 break for lunch wemoved to another [13h to Lhe surface. 1 hev think the reels g0 on
reef, no more than 200 vards away, tosee if it forever. They don't know that when yvou kill 5
wisatlwin ol the firstor if it had its owi PEC rect ke this, It Ekes 8 gengration or more fo)
iaracter and | WA wnel i Lto come bi
astation, as il & secret war had been wased ol | - IS0 Are 1IE 18IANG -."lll' one anothe
this reetf alone. 1 here weére no patches ol color, n isolated are the tribes that shore the large
na live corals at all, no tish, no worms, n tslands from one another, that cautionary Ll
hrimps, no sea cucumbers, The reel was & abont the long-term destruction wrought

| | | ) " 1 1 | -1 1 ¥ T ) 1
[ surfaced hehind the boat and found Valer take vears to circulat
& 2itting on the divine nlatforn [here are said to be more than 700 linguistn

What s it?" | asked her. “A blhight? eroups 10 Papud New Gaunea, and olten the

I'I."'. L GliEnt | INSWETELL -'-I'II.l |_:|r_._ i"--:'!' i one village neitnes 1M AR nor unoes
revile I b | | log thesi stand the language spoken in the village ave
lnnds. They have to get permission from eacl the next hill. Pidein s the common tongues, the
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) iy i
e people of Papua New Gruinen mav have

Intoxicated per VLl not b [l
S D1k Hi YEOE T 1
0 the Aunstralian '
; glang for bernge druni, <o the sen
eads, " aDErK man he no come

COMMIMUnNMCALE .

e L
| ey B L R

but the mors wi

Bl AL LIS el Ang

ey with whiteh mins G Il

DALS SEEmMea 1

K among cach other fuently and con
clantly it the remarkab L TIES Ol th
" iTES O] LS SO= Rl Leki ||..'_.| itmiels. thied J
looded Diahes, have been relat '| \grnred
Ui Whirlwind Reefs, asubmersed shoaal 8
SER mues easl of Lrown Isipnd, the unbeir
LD Detwean and among species was hivels
ITANLIC, And, At times, deddl

An enormous school of jacks, 40 numeros
that thiv cast a zolid shadow on the recl
cruisied by overhead, swimming routinely, un
hurriedly, neither hunting nor being hunted

Hevond the 1acks: 1o the deen water over th










edge of the wall, a school of perhaps 20 or 30
dogtooth luna—shimng silver bullels—swam
in the opposite direction

ke

wiotld pitss silely,

-]."||_' AN -|'|'. -ll|:
Lrucks an A turmpike
Sudidenly, faster than the blink of an eve
the entire school of tuna terned a2: on the
sound underwnter of the torn was like a shirt
tearing —and charged into the cloud of jacks

In seconds that attack was over. Puffs of
blood and shreds of flesh were the only test
mony that remained. The tuna re-formed anid
continued on thelr way; the jacks

resumen] thetr casun

Lielr nuim-
bers reduced by a few
crulse along the reef

Whirlwind Reets wasentirely undereight or
ten fathoms of wateér and miles rom the near-
est island, so it was possible that the reefl had
never been hished and probable that no one
had ever dived i

[ lav an the bhottom and isolated a six-inch
square of reel and sought every creature who
hved within its bouncaries, Bechuse water
'|l||.'_f'||=-il" ||||i|-||-' 0, .'.||.l|llf".l."L'|.lI|'|:'. 25 e

cient, 1 was able 1o 1ind even iiinitesimal ten

ants ol Tk 'll'--'--"| L g L BY I Eli= ETVEE
A hermit crab, no bigeer than a match head

L||lrlil|l'|i ACIOss 8 ||:l e Of o -.=|'.| .'.|-".l: a :'~-.l|ﬂL‘"'|
pensioner, drageing one leg after another

as oocredit card,
undulated out of the tand, its bow searching

1I. |._iL|'.-|_I.I.FI'1!| wWarm, thin

for somoething while its stern waited patiently
YW it
crinoid were two pinhend-sire vellow shrimps,
nrobablyunigue in the world, [or ] understoo
that crinoid dwellers ndapted t
their environment,
with themselves

A gquizrical blenny, one inch long, poked 112

ek iin the waving arms af a vellow

|'1 MSEIYES LD

never leht it and brecl onlds

head out of a hole in the caral and eved me, as
irritated as an inconvenienced concierge

A feather-duster worm fed from the flowing
'.'|.':-|_-‘_|,".'I_|!|||| SENSINE [ LI TR Ol Y TINEeE
It snapped its
msicle s tubular apartment.

A mottled pink orab the size of an American
nmickel ¢rouched on A prong of staghorn coral
wngd pugnaciously waved itsclawsat me, like a
fighter in the early rounds getting the mensure
ol his opponeni

The current was racing over the reef, and |
reached out to grab a piece of coral to steady
[he coral flinched. 1 vanked back my

hand, horrified that the next sensation | would

. ] . : l =l
Horad feeding machine Dack

miysell

ALWAYS OPEN FOR DUSINESS, W
of the reef are resularly serviced
1t cleatiing stations where certoin

FAT QM SRFEMp rfEmiinse s raRiles

A clegnér shromp

1 Java moray @l (below
left) near Milne Bay. Shnimp ad:
vertise that thewr shop 12 open by
visving their [ong artennae, o
dd fish by performing speciaiized
gances. Chne
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feed might be the searing pain of a stonefish’s
venom. But it was just a clam that had closed
in alarm at the touch of my hand

Even at might the flurried activity on Whirl-
wind Reefs didn't cease; it changed. As 1 lavin
my bunk, 1 heard through the steel hull of the
boat & sound like & campfire crackling: Colo
mies of shrimps were cracking their claws 50
feet beneath my head

HE REEF EXPLORER emploved as

mterpreter, boat boy, and gener-

al [actotum a voung native of

Rabaul named Michael. Michael

worked to put his brothers and sis-

ters through school, and his salary was sent

directly to the school as a8 means of evading a

nationwide custom known as wantok, under

which ‘an individual has an obligation to |

entire community and anvone who azhs for

anything must be accommodated. The system

worked in primitive subsistence societies in

which everyone performed a suppartive func-

tion. But now that people were going away

and returning supplied (magcally, apparent

iv) with something ¢illled monev that could
produce exotic goods, it had degenerated

(]

“aome people don't work,” Michael said.
“Wait [or meé come home, they ask my money
and havetogiveit. A man 1 know drink all his
money. Why not? He take it home, someone
ask it from him and ke drink it."

Whenever we arrived at an inhabited =
land, Michael would inquire in pidgin if the

residints knew of any wrecks nearby—ships
or planes from World War [1. More than 300
American and Australian planes (and an un-
told number of Japanese aircraft) are still olfi-
cially listed as missing

In the Witu lsland group we anchored in the
voléanic crater of Narage [sland. Before the
anchor had hit the black sand bottom, a doxen
dugout canoes set out from shore, bringing ro-
bust men and happy children who delighted]y
circled the boat, chattering about the pasty
laced strangers who came to swim under the
waler and had an endless supply of sweet soft
drinks and English hiscuits.

While Michael jabbered his questions in
prdmn, David and 1 stood on the bow snd
gazed gt the jungie-matted mountamsicle that
rase from the water's edge. Natural hot
springs bubbled up amid the dense growth,
sending ribbonsof steam into the sapphire sky




There was a Japanese patrol boat here,
Michael reported, across the craterin 25 feetof
water, Three of the islanders came aboard
and, soda pop 1 hand, guided us to a spot
beneath an overhanging jungle canopy.

The patrol boat lav on the bottom, as if it
had been scuttled there and had simply settled
into & peacelul slip beneath the sea. But it had
collapsed upon itself, its iron rusting to oxide.
It was no more suggestive of life than the husk
of a horseshoe crab bleaching on a beach. And
because corals did not grow there in the lava
crater, itwas creating no new life. The B-25 off
Wongat Tsland had told tales of the past and
offered promise for the future; this barren relic
spoke only of death.

HAT EVENING WE MOVED to the
crater of Garove Island, also in
the Wita group, A pristine Roman

Catholic church sat atop a jungle

hill, and we wanted to see it. The
boat put us off on a table rock, and we clam-
bered up a six-inch-wide trail on the sheer face
of a rock chiff. Easy enough, in daylight.

But by the time we returned from the
church, night had fallen. We had a flashlight,
and the lights from the boat 30 or 20 feet below
cast a helpful glow on the cliff face. But the
trail was tiny, and it seemed to disappearevery
few feet in the shadows of jungle growth that
overhung the cliff

I shone the light on the path for the othersto
make their way down to the first turn, then
started down myself, T had been standing off
the path, and to regain it, I put my foot on what
appeared (o be a patch of grass or moss. I
turned out, instead, to be the topmaost branch
of & tree growing out of the cliffl face way
beneath me.

I saw my foot disappear.

I flailed out with my hands and grabbed air.

And then | was falling in darkness

I struck water, feet frst, straight a= an
Olympic diver, and I felt a rush of relief and
gratitude. The light vanished. My glasses
vanished. My shirt billowed up around my
head. T bobbed to the surface.

Now came the bload, seeping, oozing,
roursing down my leg from a cut that exposed

the bone, rnd dripping into the might sea.
Bronwyn Stewart, the ship's nurse, hosed
me down, shoved me into the shower, and,
when I was clean, washed the seven-mch-long
wound with astrong astringent, doused it with
antibiotics, and bandaged it
“Your diving 1s done, " she said.

RONWYN WAS RIGHT; My diving

was over. The wound began to

heal nicely, but l wasn't willing to

expose it to the orfganic soup that

was the Bismarck Sea, where [t

might become host to things that would feast
an it or burrow into it

S0 while the others dove for another couple
of days, I became a traveling sideshow for the
local islanders. The word had spread that
somie tall Yankee had heen so inept as to fall off
the cliff on Garove Izland and, most incredible
ol all, his colleagues were treating him like a
wounded man, bandaging him, applying
medicines, offering sympathy and solace. To
them an injury was to be endured orignored. 1f
it killed vou, too bad; if it didn't, lucky you

On our last morning in the Witu Islands |
awolke early and hobbled topside for a cup of
coffee. The sun was just beginning to peek
over the horizon when 1 went outside.

There, perched on the rail like expectant
ravens, were hall a dozen island children,
Thev stared at me i awed silence, the whites
of their shiny eves as lirge as quails’ eggs.
Then one of them whispered something, and
another giggled, and a third pointed at my
bandaged leg, and a fourth made a saucy
“hoo-hoo™ noise. Then they all laughed and
pointed and whistled and cooed.

| laughed, too, and reached into the galley
for a tin of biscuits

We left the Bismarck Sea on a sparkling
day, passing through the Diampier Strait to the
west of New Britain. We were escorted by a
fleet of dofphins and overseen by n squadron of
hirds. Tt was hard not to think of other fleets
and other squadrons that had passed this way
40-50me Vears ggo.

Their bones lay below us now, lost but not
forgotten. Like the c¢rew of the B-25 off
Madang, never forgotten, [

BLESSING OF THE SUN, life giver to the Pacific’s gardens of coral, potos over divar Chirs
Deaion through a hole in the roof of a 50-foot-deep cave in the Russell Islands. For the
terrible war that still lives in the minds of so many, the sea has created o remarkahle

[iving memaorial,
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26, 1942, uuhnim!tuulﬂu
harbor of Espiritu Santo in
the New Hebrides Islands
(now Vanuatu), the ship
struck two U. 5. mines
Today, nearly half a cen- g
tury later, her hulk seems
full of voices, shouted orders,
curses, the clump of boots.
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Text and photographs
by DAVID DOUBILET

Coolidy

- ]
o ke

i
i n.":li"J-".-' i

: I v .._. r'l - I-';J'-' F]I”;..'l.' :
Ut R Lt
AR T TR IE J seel g FNE L v

iy,




ECVHE was a grand ship, "
notes Allan Power, an
Aussie diver who fell under
the spell of the Coolidge 19
years ago and stayed on as a
kind of keeper of the wreck,
The 22,000-ton luxury ship
was built to =ail from San
Francisco to the Orient. Her
interiors were paneled in rare
woods, draped in silk, lit by
skylights of cathedral glass.
When she went to war, the
finery was ripped out—"all
but the 'lady," ™ notes Allan.
“I'll show her to you.”
We swim into what was
the main smoking lounge

(below). The lady is an Elira-

bethan figure with a unicorn
{right) atop a marble {ire-
place. The rare woods have
been eaten by teredo worms.

Survivors of the Coolidge
remember that bright Octo-
ber morning. With 5,440
men, mostly from the 43rd
Infantry Division, plus arms
and equipment, the ship had
crossed the Pacific in 14 days
and was now entering Espir-
itu Santo, staging base for
hard-pressed Allied troops
on Guadalcanal,

First Lt. Web Thompson
was near the bow, admiring

the harbor. “I saw a blinker
light flashing on shore," he
says, “but the code was too
fast for me to read.” Others
missed the same message: a
warning that the Coolidge
was headed straight for a
minefield. The fog of war,
some call it. Someone didn't
get the word.

*1 heard an explosion—
and then another,” says
surgeon Henry M. Farmer.
“The ship began listing at
once.” The time was 9:30,
and the second mine killed
fireman Robert Redd.

Engines stopped. Below-
decks, lights and communi-
cations went out. An oil
slick began spreading on the
waler. “But the first word
we got was that the ship
wouldn't sink,” remembers
Bill Stebbins, then a major.
“We were ordered to our
duty stations.”

Web Thompson returned
to his station belowdecks.
%1 had 200 men to take care

of —in the dark with water
coming in."”

FROM IV BDEALON (PO AND ARDVED







HE CAPTAIN of the Coo-
lidge promptly ran the
ship aground, but she listed
dangerously to port. "1t was
about 20 minutes [ater when
we got the word to abandon
ship,” says Bill Stebbins.
“We passed the word below-
decks, and men got life jack-
ets and started using the rope
and metal ladders. Fortu-
nately we'd had two months'
training in amphibious
operations. Discipline was
excellent.™
The list to port complicated

things. Starboard ladders
didn't reach the water, and
some life rafts, already low-
ered, began drifting away.
On D deck, Capt. Warren
K. Covill and mess officer
Capt. Elwood Euart found
a rope, * Euart held one end
and I held the other, so the
men could pull themselves
along it," says Covill (far
right, as he is today).
Belowdecks near the hemd,
Web Thompson could hear
“water rushing in through
the toilets and guns shiding

H.I.I'III!-I.. ARCHIVEY dABLVE

around —but no panic.”

“The ship was tipping
over more all the time, " says
Joseph Parsons, then a staff
sergeant. “Finally, I was
able to walk down the star-
board side and jump into
waler that was covered with
oil." He swam toward shore.

Stebbins recalls that “most
of the men got off the ship in
the last 20 minutes. I climbed
into one of the last boats from
a bow rope ladder.”

Dr, Farmer also crawled
down a net and into a boat.




Web Thompson and two in & minute [ came up. They
noncoms slid down arope off  told me later | had been in an
the fantail —and into an emp-  air bubble.”

ty raft: “When I got ashore, Captain Euart went down
I still had a crease in my with the ship; he was posthu-
pants,” he recalls, mously awarded the Distin-

On D deck, having pulled  guished Service Cross.
all their men to safety, Cap- At 10:55, just one hour and
tains Evart and Covill scram- 25 minutes after hitting the
bled toward the exit. “1 mines, the Coolidge settled
thought Euart was right be- anto the channel floor, with
hind me. Everyone else had ~ empty lifeboat davits reaching
upward as they do today —







ARBOR BOATS picked

up the oil-soaked men
swimming toward shore.
Amazingly only five lives
were lost, fireman Reid and
four soldiers—5,435 were
saved. Dr. Farmer treated
the injured, “mostly cuts and
scratches when they jumped
from the ship. But more se-
rioiis was the Atabrine we
lost. The ship was carrying
all the medicine available for
malaria on Guadalcanal,”

In fact, the stranded men
needed evervthing. “We had
00 men with nine rifies,™
says Web Thompson. “We
borrowed a hundred mess
kits from the Seabees str-
tioned ashore.”

Next day Bill Stebbins
flew out of Espiritu Santo
"“to scrounge supplies—
enough for a couple of
months." But reequipping
the troops for battle took
much longer. “We didn’t get
to Guadalcanal until March
of 1943," notes Dr. Farmer.
Loss of the Coolidge delayed
Allied operations by weeks.

The much needed equip-
ment still lies in that silent
hulk of history, Allan Power
and I float into enormaous
holds, where we see & jumble
of crushed jeeps (left) mixed
in with piles of tires and the
body parts of trucks, artillery
pieces, and typewriters.

Allan finds a Thompson
submachine gun, itz cleaning
rod still in the barrel. Marine
growth makes the gun resem-
ble a plush toy (top right).

OMT the promenade deck
again, Allan beckons me into
another compariment, the
enlisted men's starboard
head. Ranks of toilets line the
walls. Marine animals are not
growing on the porcelain, yet
the tollets are filled with the
ocean’s detritus, an abysmal
vision of ultimate gas station
grime (right),
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ready ammunition locker

The long-quenched three- filled with a barrage of tiny

I circle it and find the
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E SWIM back alongthe  inch gun aims into the depths,
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reach the forward guntub,
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fish. Allan turns his light on ~ Allan and Kev and playsin  Coolidge, once a huxury liner
the gun's breech, whichis  the bubbles from our tanks.  and then a warship, has
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Land Beyond Sorrow

ARTICLE AND PHOTOGRAPHS BY ROBERT CAPUTO

NCE KNOWN as “the pearl of Africa,”
Uganda has been ravaged by genocidal

warfare costing perhaps 800,000 lives and
is stalked now by an AIDS crisis that alarms world
health officials. Jane Nakarima, right, is a victim

of the disease, as is her vear-and-a-half-old son. -y
Yet fertile soil and good climate keep starvation at

bay, while the nation searches for the first steps on
the long and difficult road back.










AME NAMIRIMU was 22 vears old
When | wenl to visit her, she was lying
an the floor of her parents’ house near
the town ol kyotera, her thin ral

Body cushoned from the cold conerete
by only a torm piece of old foam rubber. A rash
Ci% |_-':'|_-||_ I:::J |.|IIIJ"-. she had chronds -Ii:erhr._l.
and she vomited when she tried to eat. Her
breathme was shallow and short. There was
noaintment to soothe her skin, or even aspirin
to cool the fevers that gnipped her. She was too
wedk to walk, and spent her days staring oul
the open door at children playing in t

Jane was pregnant with her first chi
was the tenth victim of ainps [ had wvisited
Lhatl ddy in Kyvotera, 4 town of about 2,000

near Lake Victoria (map, pages 474-5)

1 YR

i, She

“Hane has been sick for aboul s1x months, ™
her Tather told me. ™ We took her to the hospi
tal. and Loa |'.L"|||ill[||':| |'|:'--| [H ""-Ilr'-Iil| | |I11
ter for a time. But then it started again. And
what can we do? | do not have more monev,
and evervone just dieswith thisslim.”

“Shm" 15 the word Upandans use for A1DS
because nf the skeletal appearance of victims
in the last stages of the disease. AIDS has
reached epidemii FrOPGrions in this strife
torn country in which perhaps 800,000 peaple
havie been slaughtered in 20 vears of intermit
tent civil war

The government officially reports 2,309
crzes of AIDs, but the real number 1= undoubt
edly far hgher, Nobody knows. The break
down of commumcitions and health-care
syvstems makes 11 impossible o compile reli-
e mumbers, but informed sources estimale
that one In every five sexually active adults in
Kiampala, the copital, may be infected. When
A Ugandan dies on a remote homestead, the
cause of death pees undhagnosed. Like Ugan-
da’'s ongoing civil wars, A1DS claims primarily
Lhose between 18 and 20 vears old

In the countrvside nenr Kvotera l stopped i
Umost every house I came to, and inevery one
the scene woas the same; Someone had recently
died, or was dving, of ATDs. Hospitals are few
in Uganda and cannot cope with the numbers
of patients; most are cared for by their fam
thes. In house after house | saw mothers and
grandmothers Keeping vigtl over loved ones

who were slowly wasting away. I went to fu
nerals almeost every day — somitimes several
in thesame day. Lolten saw scores of mourners
winding their way through the fields, on their
way from one lunerdl 1o the nexd

LUieanda — Land Bevond Sorrow

IsvTHEGRIP of an unseen killer. lone

Namrintu was 22 and pregoant whch sh

[y o

bDecame Ui with AIDS, which spreqds n
Africa mainly through hererogexund inter-
course and affects men and women eguall
When author-photographer Bob Caputn
first suw her lost May, Jane needed help
from her mother Lo wolk (facing page),
wiien e retuimed three montis later

she and her baby were buried mn the fields

Behiindd the fomiy’s Kyotera home
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1986 survey at another Kampala bospital, sey ave a family, and a farm, and a homi

en ot of everv 50 pregnint women tested pos ne. Hut I feel [ am haunted by ghosts that s
ive for HIv antibodies, and the same was tru ol lesyve me. [ can just pray that things will
for adult male blood donol

mcture al the extent ol |




[ helertile south, populated by the Baganda

and other Bantu-speaking peoples, was mighly

i |'“".'|.'-'-|ll:l'_ H.|r|'||:l.||;1 _-'.".'|_'|||_':| on g th !I' Ol eCo-
nomic activily based on agricultural riches
Catlon, coffee, and tea exports earned foreign
exchange that repaid the farmers with roads
schools, :.'III'I!_.".'.I-. and manutactured poods
southerners made goad lIvings as Dusiness-
mer, bureaucrats, and professionals.

In the north, where the land is poorer, de
velopment was slower. To make up for this
and to take advantage of the Nilotic tradition
of warriorhood, the British recruited north
erners into the army and police. Thus both
rroups ad avenues for advancement

But the dream of Independence became o
nightmare of msecurity, brutality, and eco
nomic collapse. Milton Obote, of the northern

Lang people, was clected prime minister, He

FIGHTING AN EPIDEMIC of ignorance along

with the disease, Ugondan and Worid

= A

Health Orpanization officials train labora

fory techmicians from remote districts fo
help prevent ATDS {colied “shim®™ by muost

phes viotimis” sympterria i

L/gandons for Tk
weight loss). Collecting data for a regional
LIDY gurvey, workers with the Institute of
||"I|IIII| rIJ||'|!:!I1 1k |I| f-_'|r|-.'- Fe I"-| TSy
rnterview Lpondans ghout MRerr senol
habits and take Blood for tests (left and
pattom). The blood (s sent o the Uganda
Virns Resagrch Institute i1n Entebby

(below) for analvsis. They also distribute
educational leaflers and counsel Lgandara
to “ove Carefully, " AIDS has been reported

[though

1 -
in eviery district of Upanda, alt
pampalo amd areos west of Lage Victor

are rardest nit




soon ousted President Sir Edward Mutesa, the
hereditary Baganda king, and made himself
president. Obote’s corrupl regime was over-
thrown in 1971 by another northerner, ldi
Amin, who embarked on an argy of bloodshed
in which an estimated 300,000 Ugandans were
shot, tortured, and battered to death.

In 1979 Amin was driven out by the army
of neighboring Tanzanta and the Uganda
MNationnl Liberation Army (UNLA), and Obote
returned. But the tNLa did not liberate Ugan-
dans from savagery. Things gol worse

In 1981 the uNLA sought revenge on Amin's
Kakwa people and other groups living in Nile
Province. Ohote's soldiers laid waste the land,
slaughtered untold thousands of people, and
drove almast 450,000 more into Sudan and
Laire as refugess.

In 1982 the UNLA was drawn into the Ba-
ganda heartland in force by southerners fight-
ing to overthrow Obote's regime. In what
must rank with the worst atrocities in human
history, men of the UNLA ravaged the country-
side and slaughtered between 200,000 and
500,000 people before they were defeated by
the Nationnl Resistance Army (NRA), whose
leader, Yowenri Museveni, is now president.

The scene of this carnage was the Luwero
triangle, a wedge of rich farmland that points
at Kampala, a few miles to the south. It is hard
to imagine that theé massacres went on there, 4
j0-minute drive from the foreign diplomatic
misstons, for more than two vears before the
cutsicde world knew about them or would be-
lieve they were pccurring. But the evidence 15
there for all to see, as1 discovered when I visit-
ed the town of Nakaseke,

er, crouched to stare at something in his
field that was not visible from where |
stoodd. 1 went nearer. Lying in the dirt was a
small pile of bones. Joseph looked up at me.
1t is my wile,” he said.

Joseph pointed to a pair of rusty shock
absorbers lving next to the skeleton. " The
soldiers killed her. The men of (bote beat
her with those things."

Joseph motioned me to follow him to the
edge of the field. He pushed aside some of the
tall elephant grass with his hoe. There was
another skeleton.

“This is my daughter. They shot her when
she tried to run. And my son was killed when
the soldiers caught him 1 my shop. I myself

JDEEPH KARIANGO, an old Baganda farm-
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UGANDA

HE VERDANT HILLS around Lake
Victonie were " darkest Africa™
o Europeans in 1862, when British
explorer John Speke came seeking the source
af the Nile. Here lived linguistically and
culturally distinct peoples, often at war
with ane another, These were gathered
ihito uneasy alliance by the
British in 1894 as the
Uganda Protectorate

When independence came
in October 1962, Ugandn
whits flled with promise —
raising cotton, cofies, t&A,
and sugar-for export —and
an optimistic, if culturally
divided, populsce. Euphorin was short-
lived as tribal hatreds were rekindled in
the give-and-take of national politics
By 1966 Prime Minister Milton Obote
af the Langi had driven into exileé Prestdent
Edward Mutesa of the Baganda.

Gen. Idi Amin, of the Kakwa, seized
power in a 1971 military coup and un-
leazhed his thugs on all who opposed him
By 1979, when invading Tanzanians and
Ugnndnns forced him into exile, Amin had
slnughtered some 300,000

Obote regained power in 1980 and sought
to exterminnte guerrillaz fed by Yoweri
Musaveni, The Luwero triangle became an
unimaginable killing ground as the army
slnughtered hundreds of thousnnds

Lbhote was overthrown m July 19835,
and six months lnter Muzeven)'s forces
tank control. Although President
Museveni seeks tribal reconciliation,
his once disciplined army now appears
out of control in the fight against rebels
in the north. The area has been closed
times to foreigners, including the
International Committee of the Red
Cross, and reports in the capital indicate
widespread atrocities.

_"E- AREA: 236,036 sq Jom (91,154

s i ). FOFULATION
15,500,000, caPTTAL Kam
pala, pop, 500,000, AELIGIOoN: Christian,
tradlitional, Muslim.: ranGuace: English,
Bantu, Nilotic, LITERACY: 532%. LIFE
EXPECTANCY: 50 vears. ECONOMY) Foodd
processing, miming, texties, Export crops:
coffee, cotton, (ea
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ran fast into the bush, and 1 was very lucky
to get awny from them. Evervbody that the
saldiers did catch they would kill, Everyvbody!
In nll this Luwern area there was nobody
syvervbody was killed, or they man away, |
want to bury my family, but you see, we lear to
bury just bones like that, Unless the bhody s
whole, we cannot buryit.”

The Nakaseke Hotel, a brown, three-storn
structure, served as UNLa héadguariers in
vakaseke, Bullet holes pockmarked ils walls
andd those of nearby houses, mostly aban
doned. Only 50 peaple had returned 1o a town
where more than 300 lormerly lived. Above
the doorway to an abandoned shop next to Lthe
||IIT‘.'|. LOITE INLA soldier had wriien 'I|'|l.
theme of their occupation: "'A good Muganda
is 3 dead one.”

I went into the hotel, The walls were cov-
ered with graffiti: bonsts of prowessin battle or
love, drawings depicting torture methods—
dripping molten plastic from a jerry can onto
victim s face, or the "!I:I'-:'l:'-|||-|1|! ©in whien
the victim's elbows were tied together Dehind
his back so that he cotuld not breathe

From (he roof 1 could see Jogeph's fields
und the reach ol ramed shops alohe the road
'hev, the idle power lines, and derelict gas
station indicated what used to be

A companion, Fred Wamala, pomted to the
gracsy field below: " Those soldiers, they used
to bring people here. Especially they would
catch voung girls, girls of 12, 14, They tied
their arms with wire. Then they raped them
and when they were finished, they threw them
off this roof.”

The evidence was clearly vistble: skulls
ST |I:II'- I NUIMAan Dones ES O TOfLing

clothes, the twisted wire that had bound the

victhime wirisls

ROSS-FIRE CAPITAL of Kampala, onci
amorg the most beautifd of African cities
.I'l.'-_.'ll.l. LE WAL S0TE |.I'|II."l'._'.‘"'!' :.'-.'-..'.'--'IIl
anarchy that began after Idl Amin's Bk
gl jers—aoften
intnricared—opted storg 1, burreed] LT

hotels into torture chambers, killed ar will,

= LR Fre-
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COMMUTER'S NIGHTMARE occurs dirly in

central Kaompala (abowve), when rush oo
brings o mad scrambie for 2eqats on one of
the ity s TRotatus, or provarely ownad srmali
buses. Many commute o work from coun
rvside forms; crops supplement typically
misdger Muanes, Large ity Duises, uppey
tght, uren’t the only things in disropacr
after nearly 20 vedrs of civil war, Electri
POWer 18 unpredictobie, visiiors are @ovised
to drink only bodled water, and once paved
borlevards, now filled with potholes
present on obgtacle course for the well

dressed pedestruon

Usanda-— Land Beyond Sorrow

In Luwera, the story 15 everywhere the
same; [his 15 beautiful country: swamps of
papyrus and reeds nestle between gently rall
ing hills of dark brown earth ancd luxuriam
green foliage. Anvwhere else in Africa such
fertile land would be crowded with people
Luwero's cerie emptiness 15 evidence of the
multitude af the deard

small stands, onginally built to display to:

mittoes, bananis, and other produce, exhibat-
el human shulls gathered from the killing
fields. At Kigoogwa, only 15 miles from Kam-
pala, | stopped to photograph one of the racks
of skulls and bonés.

“Yes, ves, ves, " sald a man who introduced
nimself as Katende Sserunjogt, a
“You make vour photos. You take your pho
los Back to America and show your people
what that man Ubote did. There are no sol
diers there," he zaid, pomnting to the rows of
skulls, " No soldiers, just pecple.”

ocal ollicial

EMMNANTS OF THE UNLA fight on m the
narth, and the ongoing goerrtdin war
eils up as much as 40 percent of the

countrv's budeet and diverts gnergy and

MANDOWET Iraim [ e r.:-TL"-'-EIII!.'_ meecls ] reC oT-
struction. President Yoweri Museveni's gov-
ernment, which took power in January 1986
after driving the UNLA out of the south, i
determined to pursue a military solution. " We
have to kil them al
cial told me.
Ugandan and international groups allege
that Museveni's government is torturing prie-
oners, thal thousands of polibical opponents
suspected rebels are being held indeh
nitely without charge. The army 1s accused of

U one |:1J|__'J!.-::LI'=Ia.|r|g OTs-

LT

destroving houses and crops, of raping and
MASSACTINE | ivilians in the north and east

[t iz difficult to know what the situation
really is. Despite Museveni's personal prom-
=& to arrance a Irip for me, I was unahle
to wvisit the north and east—only reporters
from f
lowed, Even the International Committes of
the Red Cross had been barred, presumably
because the regime does not want witnesses

“These peaple in the north are defeated
rendly, thoroughly,” President Museven| as-
sured me. Bul the war rages opn. The NRA
claims overwhelming wvictories; northerners
recently arrived m Kampala speak of govern
mient defeats and WRaA atrocibes, somewhers
in Between, perhaps; 15 the truth

e government newspaper were al-
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lds it numbers ol Ei FREIING WAL DEAD ¢ M
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Rwanda, Burundi, Tanzanip, Laire, and st : : '
" i Fed I re oy - rfiiot Ll
fambia— Uganda s wilingness Lo low i ' '
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areign journalists to cover the AI1DS epidema . . e i ek
- VEORE WAL wad ITEet, & FIEsil-TEy O
s umgue. A National Committee for the Pre- ot T Forat bttt obir BSH The o elderly
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wHOL to which donor nntions havi [ |-'_-. il MATITEGTE—LL 15 EOO TULLEY gve Ahisaea
- mullion dollars for educaton, mechical ‘Mavhe it (g belter ¢

juipment, anc supplies. Poublic meetings are

1 1
I LD (RISCUESS AL ANG B CUITUICLALITE inco
parating AlDS education 15 being prepared 1ol

the schoals, Warning leaflets havi

| in ten languares. Slogans of the campaign
LI Love Carefulls ind " Zero Grazing
AN ASFCITUIN MECanno

[0 not be open about AIDS 1S just 1gnoO

ant,” President Musevem told me, “This i
an epidemic, You can only stop it by talking
about it—loudly, so that everyvbodsy 15 Awan
_:||l|-- _'_"=J_.I|'-:'|-!- -I|l|-'|.| LV FBehians
thit encoturages the spread of this diseas

| '|.Z.:I|||.' L TS BEAECLS DOLR S (5 ¢ 1Aa |

=|::' b0 Oof male 10 Iemale ALDS natlents i1s
one 1o one, 'l here 15 every indication A T

s L g i i 17 4% | B STV e iFL
P 1S A NELETTISCR Ul LY LAl ) DA PLELAEE 1Ly

L g .
through genital-to-genital [AEL
L he second largest category, about 10
i [ reporied AlDS Cases L (TANSIT I

of the disease from mother to infant. There are

mMe Cases ofF AIDS miiechixon ChrouEn (LT
transfusions and unsterlized needles 11
| 'eandan aecess to health care has been =0

[I=rupted that these play a margingl role
LIDS was st noted in Ussanda in the early
| G800 bw peaple i small Bshingand smugeling
Hawes flone Lake Victoria smugghng wasa
MAIOT ECONOm webivily., gnd these ramshack
mud-hut villeges, where the odor of drvineg
[1sh hanes i theair, throbbed with commerrces
Baats traveled betweesn Upandn, 1 anzania,
ine Biemy id lorries traveled adong th
oads hetween Usanoa, Aatre, and Kwanoa
Hars and hotels sprang up, local brewerie
wenl tnto procduction andd prospftutes Dy Lhi
hundreds descended on the lake, attracted by

Lhe [ree-spending, naj |-drnking traders







According to this theory, the traders r
turned to ther homes
with them, dul tru
far AW RY AS Viom b
[hese men

ther nrostitutes, who passed the organism on

(T AIDS 15 not [mmited to the
group of prostitutes and truck dnvers
It haz been revorted o every: distoct i

Lisanla 1Nl 1t SiriEes IRTITIETS AR T

ple alike, Lne

|| I-'III.- e ] |-||--.1.| I- .l:ll-" ¥ : i
Uiy ICEOTIEE N BT Rl ISLTIC L d1 LELH
rather isolated marea of gentiy rolling fam

where the nrst case in | Erk

high-risk

Fthe hardest hit areas lies wost

Ll Wils hiRgnOsed

it 1984, Most people eke out meager Ivings on

small farms scattered across the countryside
Barefoot
hananas) and bedns to
main town, Kyolers,
the smugghing davs but 15 now
Really, it & nol possible
many people have died rom
Badru Rastid, the

told me. “In the last

they carrv their wmalog LU IS
marke! im the district s
which was bustiing in
Aather sorm el
how

Lhis «l1m around

(0 Know
here,” peal sovernment
WEeEeK ten pecDd
that 1 know of died. | myvself have lost two
wers and a sister. And our town, 1t used to
be <o busy. But a lot of thi I |

died, and
vt ners (ett nere II'_' eEre ||r_|'|'| Iu-_'.'l

traclers
iuse thes

vt 5t all the empty shopss S0 MAnDY orphans

& into town, but there 1s nothing for
v start to steal to get food

As | wandered through the streets, | was

NAVE COTT
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hed |::_. VORI TTHEN Chev
e W 1OreIgneTrs 1n |‘-.:-. lera and BSSLITTHEC
that my visit must have something (o do with
WIDS, They seemed :||'*-:_-l'.'.|I|' [0 FEASSUraAnc
"“You must find some medicine for this. Tt 15 a
real curse. We are all going to di we are nl
Wavs hurving peopie!”
.1"-].1.'!_'- people asked me aboul condoms,
which are new to them, as 15 any information
ihoul ATDS. The question [ wa

[requently was, "Is it troe that shm 1@ eatien

L dsked most

||:|-._-I|;I!E= -l'.'l_.' s

st noticed this
Badru Rashid explained to mi
“they thought 1t was witcheratt, They be

IIII1|||||'|I !lll_‘ I|I ._':i '|||_|||_II_|_ 1|:

new disease,
Neved that Tanzaninns were cursing: peopl
w i had chepted them. Even now, alot of peo

ple st think it must be whitcheraft because ane
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shopkeeper Christine Bulungt and her
Ay and mother were armong th

5 d. Recently the rmed to her ma
tore (above right) and began troding
Wanonas, fan 1l I pees Truc 1 [T
Rampala. In Ulganda's inflote rieT
driven MO i1 ik of her hona

it cosf the teacher in negriy Kig
[(Ar's sia r provide g meal fi

DN I SRV IL { school (1

Fhanks to fertile soul and plentifu




and cies, and then open lésions cause
Iransmitted disen
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Hvie without sex.” one man pul

5 there., where is the eniny-
PREPRLR ¢ o A, R .

ments Weé m:ght a= well be deasl

ation one evening in the bar of the Milano
south View Inn, where I had a room. 1 wa:
drinking beer with some of the men from
town, A dim bare bull 158 i _'|||.-.I'_-. lizhit ai
Lairls leaned forlormly on the counter

music blared from poor speakers, it
irying with the {luctuations of the

['he manager of the bar had committed

= r Rt . = I




Uganda the infection 15 often marked by
welzht loss, chronic diarrhea, fever, and skin
rash. Some other diseases, which are tredtl-
able, may have similar symptoms. Hut be-
cause 20 many people have been dving of A1DS,

g ||'|'|||I_":_||_'. | a5 Ilr"l '||1_| L BES511 |I.|| i

o] 1 1L | '.ll T 1] I||| I’I'“
one who gets »1-“ s tha worder from Sudan, as Usandans who fled

“You see,” Badru "'-.|--.-|'I:-'-1 “peaple oot for their [ives during the Obote ved

_-||'|-;_ WILLE SOITH '||=I'|I! |I-:l' taberculosis =L 1EE o thair homes tn Nile Province. {he |

| I | -I
thing that has the same sympdloms as shim Nations High Commissioner for Rifugeds
-.l-lll'..'. |'|||i LIS -':."'.l"l'.:|‘. :l---i' L=, ATkt : Ly TITEN peraies 'll.'l.l':ll.-'!;. CrEnchit INVOVE dnd reced

; =y ¥ o e |-_. Fdn g S yrETam 1 T I P reiserl
do not tv to et treatment because they know N CERIETE (1Re [NE aNe OF YLmbe {Beiow),
3 : i e iirri e ghE | it
clim cannot be cured. ThHey just stavy home and o : FUtEs Atkoaha :
i e : a s hignkets, and form tools o help then
fhiey cdie . But they oicd oot hve (o die.
L eCy T IIrI
'he conversation —about condoms, sexunl - |
Kehwel officiads estimate thaf more #fuan g
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mudlion Ugandans were displiaced Defween

results-of their tests —was punctuated by long 1980 and 1985, as Ohate's forces exacted
i '.-r|- --1!:-|-.- e5. When ong of the men re- revertge ot 1di Amin's home territory within
miarked that Inst vear there were many more wie Province bejore focusing therr aifen-
bar girls, one of those present looked up Irom tion on the Luwero triangle

idly drawing rings on the wel countertop, 1t

| & -]:.'ll:l.-l'J.'.:- | she said.

HE ENTIRE TIME that I was in Uganda,

where ‘|"|' CArs aré 1n poor | aticlition, 'I'J:'

roads are abysmal, and people drive
like demons, | was mightened by the pros
|-|.I of getting into an automobile accident
nnd needineg o blood transfusion. In some
L-.-rl- of the country 1 was worried about th
penernl lawlessnessand large number of guns

In hoyotera, cespite my unas rstanding of thi
WEYS AIDS 15 spread, | was afraid of mosqul-
toes in my room, of the sheets and blanket on
thi bed, and, most of all, of the unspeakabl
toilet at the end of the hall. But these fears, |
had been assured, were unfounded

Much more difficult to overcome were the

perinds of depression gnd the part of me that
wanteod o wil !]l:r W o & '--"u-||||!l:'l-"|l.'|'| Al
dav with, T was in Kvotera for two weeks

every day I went to funer .||---' I--I'u- NOITEs !'

M 1|-|| '.';_|||_. WETE |||'_|_.| i dlvineE ol AlDS, J.IJI

population of Rakai was scared and confused
Though death iz no stranger to Upandans
they did not understand this disease that
struck down people in their prime. But I has
never met people who were Rinder or mor
generous o one who was intruding on their
most intimate and sorrowful moments
'he patients gave me some of the precious
little time they had left. The families allowed
tosit with them at wakes, while they crigd
.|Il| walled over the loss of 2 son or daughler
ratsed with vears of care and love. They let e







g with them when they carried the bodies,
shrouded in bark cloth, to their graves

| felt helpless. Famines or wars have solu-
tions, however elusive. The situstion in Rakai

DEATH ON WHEELS 1S 7 CONTETION

supht 1n Nakoseke. whery grobher

hody shrouded tn bark ¢loth (5

- wis hopeless. There was nothing to be done
moved to its final resting-place tn '

the fields outside town. Lipandana

struggle to find signe of hope (na which there 15 no cure, and they knew it |

land where visions of apocalypse remember especially sitting on the floor with

for the people who were dying of a disease Tor

have become commonplace Jane, holding her hand, lstening to hér sofl










[excas in Bloom

NE OF L.IFE'S en-
chanting pleasures
10T youngstersin

Moravia, Texas; 15

searching for Baster eges under
bluebonnets and Indian paint-
brish at the Ascension of Our
Liord Catholic Church

| knew the excitement of
discovering wildflowers a= a
child when | explored near our
house in “deep cast™ Texas
Violets bloomed on the creek
bhanks, wild roses climbed
the fences, and black-eved
Susans nodded beside the road.
Trumpet vines with brilliant red
blossoms twined around the
cypress trees by Caddo Lake

I've never forgotten that gift
of my childhood, and since then
it has been my jov to learmn the
diversity of wildflowers
throughout oor country: alping
columbines in o high mountain
meadow of New Mexico,
dogwood and rhododendran of
Virginig, hlue flags of n New
England wetland, and golden-
rod of the tallgrass pradrie - in
fmct, the many species of golden-
rocl are: AIreng Lhe most wide-
spread of any wildflower

I"'m oo botanist. ['m just an
“enjoves.” But I feel nsense of
urgency when 1 see the helds

Y

LADY BIRD JOHNSON

FEFLFRIEN . ST L WL DL TR ERELASCH CEE TS

FUE SUTHON TEESENE == & FCLE OF DA EIHEELTS
BLER THE Wl BEREH MuTeE0N AUTTee
Fanting i By GEeth il
CHARLES O'RARER (Feoan =ash

and wild meadows of vestervear
turning into &8 grid of shopping
malls, a spaghetti network af
highwavs, and houses chocka-
block in subdivisions: [f we
don't incorporate native plants,
shrubs, and trees ioto our
planned landscapes, we might
forfeit this precious heritage.

| take my hat off to survivors,
and wildflowers are survivors
Many are native only to this
continent. Others, like people
themselves, were originally

“tmmigrants." They crossed
the nation on the wheels of
covered warnns, the booves of
spanish horses, perhaps even in
the pocliets of children

These survivors do more than
delight our eves. When we plant
them biside our highways or in
city parks, they reduce mowing
and watering costs,

Astontshingly, only 200 of our
200,000 species have been studied
in depth, There are 5,000 in
Texas alone. So working with
many devoted friends, [ estab
lizhed the MNational Wildflower
Research Center nenr Austin fve
vears ago. Some might ask: With
the big bomb and a host of other
potential calamities hovering
over us, how can anybody spend
time and resources on flowers?
Hut for me the question is; how
CAn anvone nol? Since Bme be-
gan, people who have lived in the
shadow of dizsaster have been en-
riched by the beauty araun

I think there isa constituency
that cares about wildflowers
and the whole diverse pattern of
the growing things: One woman
wrote to me: “All my life | have
ked wildflowers, but 1 felt
embarrazsed talking about them
o much. You have et me out of
the closet.™

them

403
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IDHWAY, Or :_.][Ill_'ll
ar both? On either

side of Interstate 20

near Uyler, Texas,
eolden coreapsis stretch as far
ne the eve can see, 1 his s no
pccident. Years ago nrsighted
pificials of the Texas Hiphway
Llepartment began spreading
wildlflowers an rights-of-way by
simply mowing where a Beavy
& |I'||| |:-.:-:|:| one (o s oel sl

464

gilchiorking the midleh tarther
up Lhe rapd. In addinon to
pleasing the eye, the flowers re-
cluce maintenance, saving mil
hons of dollars 4 vear

| e program altracts i grow-

mE number of visilors WD COIT

to see our spring wildbiowers,
along with offictals from high-
way and parks departments in
other stites: Some olficials
return home to begin samalag

Drogrims i their Juermsas oo
For 18 vears | havs

L |.'.'-'.|r-|-. PTO AT TCCE R TRIL I TR

! ;'1.l[|":r[|_'|'|

it standing fHErliormanoe iy ol
highway mantendnce people,
the plck-and-shovel crews who
o the real work 1o establishing
these stands of wildBowers, The
releliration includes a barbecus
nt the 1.LB] State Park, western
M=, ano n Z_Ir-’.-i'-llu ¢ I O

=1 .00 Lo the PEFE0On wno has

verfoanl Creggrapliie, Apri £




done the best work during the
vear. We want them to know
that we appreciate them and
salute their efforts. There are
fA 000 miles of highwavs in
Texns. Together with the sys
temsof other states, the Acrenge
1= patentinlly the biggest garden
im the waorld!

Last vear a prrovision of the
tederal highwayv actl recognized
the benefits and grace of ustng

§eeay i giloom

whnt belongs to each region
The act mandates that 25 cents
of every 100 dollars earmoarked
lar Ia r.||'-|_.'=p|:'|u De spent for
native plants.

If we want to Keep this heri
tage of matural beauty, i's
IMPOTEani that we INCOrPale

wildflowers, native grasses,

shrubis, pnd trees into landscap-
not in the manlcured
vards of Potomac, Marviand.

1 |_||.-|'.'|'7.-

ar River Chaks in Houston

but in suitable areas such ns
pPAres. highway righte-af-was
and the roughs of goll courses

[ have Tound Persian carpets of
wildflowers in churchyards
CEMEtEres,; even viacanl lols
Vacation bomes are good places
tor plantings— indeed, anyvwhere
that veu want some color and
daon 't want Lo water 2nd mow
il the time




HREE DaYS1n the e
of a wildflower mesdow
i front of myv home
show the random pal
pttes of changing blooms, Be-
hind the live oak tree lies the LE]
Ranch, once known as the Texas
White House, now administered
by the Mational Park Service
'he chérey red of Drum-
mond’s phlex dominates the
first picture, taken on April 15
though some bluebonnets are
still Mourishing. A month later
Indian blankets have taken
over, along with a few pink

gvening primroses. By June 15

thev are giving place to purplish

lemon mnt, while black-eyed
SUSANS are Beglhning o tower.
s 30, 000 visitors pass by
In tour buses every vear, ond ]
thotsht the meadow wawld
make n pretty good wildilower
showease. At 15 miles an howr
they are obliged to zee the flow
rre. This s the spectacle thal
visttors will encounter on our
highwavs if we have a good
sparing, with the altérnaling s
wnid e Lhikt make flowers
flourich. If there 1= a drought,
the flowers will come up any
way because they are tough, but
it takes rain to make a brilliand
chow (1 must confess | wates

when absolulely necessary)

By July, when the flowers
have pone 1o seed, Lhey are
serufiv, rough, and unkempt
Miost of us don't like that; we
are used to well-tended lnwns.
But if the flowers don't make
sepdds, they won't come up next
spring. We nead to look with
new eves and new patience 1o
next yvear, when they wall be
back in glor

| don't want to give vou the
mmpression that growing wild-
flowers Is easy, that vou just
eralter seeds “like |l:1'||'|r'.-_:7' the
chickens" and gel magmficent
You wurt have seed-soll

FESUITS

varionad Geographic, April 1988




contact, vou musd have some
riin. and I|'|r_' 0 1maoy ';:|_|:.r'_- LW
or three vears to get things well
established.

Exven then it still can be frus

trating, because we don't know

their secrets, and that™s the pur-
poee of the National WildRower
Research Center. Here bolanists
(left) press a bluebaonnet to make
a record of the plant. We do
tests i & greenhouse and on out
door plote. We want to know
pErmination rates, walesr and
sotl requirements, when to plant
and how to plant, and —s0 very
how to combat

Because tf

Imsareant

the invadine weedds

people don't getl rélable, consis-
tent results, they will become
frustrated and give un

Che center also acts as a clear-
inghouse for wildflower infor
mation. =0, 1f you have am
questions, or if vou o fke Lo
ko absout the wildflowers of
vour state, please write to us,
ind we'll do our best with the
information available —=n much
remains ynknown! Send yvous
gquestions and 4 self-addressed
Q-by-12 envelope with 66 cents
postare to: Nabional Wildflower
Research Center Cleannghouse
2600 FM 973 North, Austin,
lexng 7Ry 2S5







NTEREST in wildflowers

in the past few vears has

LR E T |l'||!|._'|.'-'lr'|ll'|i.r From

our clearmighomss wi
know that the number of majos
wilaflower-seed producers has
inereased from n handful 1n twao
stiates to more tham 25 in 15
slAteEs, 1N &4 Y e ol [ liee
codntrv. There are many smaller
ones as well, Frve of the larpest
are svative Flants in Utah,;
Applewood Seed Company in
L oalorado: Clyvde Robin Seed
Company and Environmental
seed Producers, both in Califor-
aias and John Thomas's Wald-
seedd of Texas, which developed
this Vacuum Seed Retriever (left
U he machne gently vacuums
ripened seeds, here from plains
corespsis, without disturbing
the plants. This process enabie:

graowers Lo miake seed more

plentiful and less expensive
Fodav's seed producers

remund me of Texas wildflower
ploneer Carroll Abbett, who
gave up newspapering to gather
seecl wilth b bare hands: 7] 'll'-_-i:
-.|'|'||'- WIOTE & T||'l'.|'|"'. rI:--:-. AR
thev're big business. He expressed
his love for wildflowers in poeti
lanpuage. commumicating &
great sense of excitement, while
Al the same time being quite real-
istic about how hard 11 can bo

Lo pet rid of the weed:

Working with a widening net
wiork of enthusiosts in the elfor
Lo Keep a place for wildflowers
nnd native grasses, trees, and
chirubz in our nation s landscapes
nas:-heen deeply =atsiving —u

eives me what an old mend has
described az “ payehic income"'!

:r':.:.".:.'.'-" W I Fira LIRPFIC I !

Loy Rig III-.-.‘ nisin aned hartew it

it Carton B Lees, will be pub

I'-III I I .|||."'|' Il'u 'I'.I'I"II' ville I FE




VViZcﬁ‘fowers Across America

A porTFOLIO BY JACK UNRUH
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TEADY AS SOLDIERS, the
wildflowers of rolling cen
trol Texas survive draught
years and fourssh in wel ones
From left to right in this May
scene, a bright vellow Engel-
mann's doisy contrasts with a

cherry red Drommond's philox

Texas s stale flower, the blue-

bonnet grows in the poorest of
sotls, using nitrogen from the
air o help make food. Together
with Indian paintbrush, it her-
nlds spring. Prickly pear cactus

lempls pollinators with yellow
blogms and punishes intruders
with spines. Night-blooming
pInk evening primrose affers a
lemony scent to insects. Indian
blanket is ilso called fire wheel,
Mexican hat recalls a sombrero

M
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OLERANT OF SHADE, the
wildflowers of a Geormia
woiddland in Aprl make

thie Rir I:l:l:l-r.:l-. with scent L TTRELY -

anple at left recalls an earthy
Mounian mAXIn .‘lII. WOITAn
whia pullsit up by the raol will
000 become pregnant
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The delicate atamasco [ils
blooms quickly after spring
rains. Blazing invitaon, the
fire pink exudes a stcky sub
stance that traps insécts. Indians
mnade o poultice of the roots

Of the crestedd dwart ins Lo treat

SOTEs .[j':l-:llrl.l-_ll_"l'l |1'!. Papeges an

varional Crecgraphie, Aprnl £9458



Gutterflies, the plain wild ginger

1% palhnated by a beetle

[n demand from plant nurse:
&5, piedmont araleas tower ten
Test above blue star, trillium,
and nodding trilbium, whose
blooms droop in the breeze, In-

dian women claimed that boiled

11-.I:.'.:II_|I'I|IJ'I grs 'II:"'l-'-l '1.":r"'|'.! i F]

tevilium rool could ardouse i
man's love. The wild columbine
wis regarded ne a symbaol
cuckoldry! to present the flower
wias f oreat msull
I the fiddlehead

namon lern can be botled and

staEe A Cin

caten, 1 he bird-foot vanety of

vialet s regarded as the mosd
nre high
Al make 3

beagtiful. Violet leaves
in vitamins A and €
pleacant addition Lo a salad

Hracts of the Aow L'riﬁh’ i -
WO0O0d snow rust-cojored stains,
said bw legend to be symbols of
the wounds aof Christ




ILDFLOWERS make
thie mnst of an ard envi-
ronment. 'Wild cotton,

unlike ite domesticated cousin,
bears just o hint of furz. The
fruil of devil's-claw attaches to

passing animals to spread seeds
The cholla's spiny joints fall
and take oot Lo create another
plant. Coaxed mto bloom by
summer rains, the morning
glary 18 related (o aspecies

Narional Geographic, April 1958




cultivated by Mlower children of
the 1960s for its LSD content,
Avoided by Indians for its
reputed supermatiral properties,
sncred datura can induce hallu-
cinntions and éven death,

Wildflowers Across America

Liminutive verbena is prided
by gardeners for its color. Bright
Arnzona caltrop resembles pop-
pits. Pollen from the male stalk
of the desert spoon is wind-
borme to 4 female plant stalk. In

Mexico, mescal sap is used to
make liquor.

Barrel and pincushion cac-
tuses store water in Ltheir sticcu-
lent stems. Desert marigolds are
brillinnt by the roadside

A5



Fastern Wetland

ETTING THEIR FEET WET,
many wildflowers of a
Conneclicut pond and

stream rool in water, By late
July & slender blye flag— from
the Middle English “flapge. "
for “reed” —rses above a Vir-
gimia meadow beauty, whose
urn-shaped fruit Thoreau once

likened Lo o tiny créam pitcher
A cluster of pink flowers to)s
Joe-pye weed, which exudes a
vanilla odor if bruised. Joe Pye
may have been an Indian medi-
cine man; another legend savs
Jooi wis an Indian word tor
typhus; whose fever could be
broken by the plant. In the

National Geogrophic, April 1985



southern Appalachians it is
calied gueen af the meadow
Iloating duckweed, from n
family containing the smallest of
Howering plants, tralks (te root
M waler 10 absorb nutfents
Lreer foed on pickerelweed,
named for the fish crolsing af
right. The common cattindl was

Wildlowery Acrods Americo
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o supermarket for Indians and
colonists. Young shools were
eaten like nsparagus; flower
spikes were served 4 la cornon
the cob;, rool sprouls wers
aerved ns salad: the root itself
was ground into meal

A marauder from Europe,
purple loosestrile flourishes

Appgressively 1o crowd native
plants. A nearty red maple
sapling seems to hold 1ts own

['o feast on the starchy tubers
of the arrowhead, ducks plunge

mia the mud to find " duck
potatoes.” Flowers of o water

111y, as much as six inches wide,

remain open for severl I'Ii-I.:'. %,

ST




Lallgrass Prairie

5 BEFITS RESIDENTS of the
tallgrass prairie, these

Aupust wildflowers
stand tall themselves, from two
to six feet in height. Colors often
whisper rather than shout {or at-
tention. The gray-headed cone-
fHower stands a5 high as [ive

feel, offering its pendant yellow
rays to the wind. Though
sneering allergy sufferers may
blame stiff goldenrod for their
miseries, the culprit is ragweed.
Lore holds that whoever carrijes
a goldenrod will find treasure
and good fortune.

Naticonal Ceographic, April 1988



Monarch butierflies head for
a favorite pectar in flowers of
the rough blazing star. Maximil-
lun's sunflower likes to migrate
tromm roadside ditches into
planted fields, causing farmers
to fret. To the right of the sun-
flowers stands a sheaf of

Wildflowers Across America

bluestem, the native grass
reaching six feet in helght thiat
once dominsled the praine
Leaves of the smmooth aster are
almost waxy, Preferring wel
sites in undisturbed prairie, the
swamp thistle grows to six feet
and offers magenta blossoms,

Tall blazing star alwo prefers 4
moist habitat. In recont years
the flower has achieved increas-
ing popularity with florists.
Meanwhile, meadowlarks
throng among the flowers to eat
insects and sing melodious and

lowd thanks.

S9
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o THE HEIGHTS of a
Colorado mountain
there are precious few

days in the Julv sun for
wildflowers to be polhinated and
propagate, They tend Lo grab
for a foothold and play it close
Lo the ground. The hive-inch-
wide flower of old man of the
mountain sits atop & six-inch

stem matted with dense hairs
that can give the fJower a
bearded appearance

The alpine forget-me-not and
nicss campion spring from cush-
fany beds just inches high, Tall
interloper, sneezeweed 15 usually
found at a l[ower eievation.
L!'-.'l'n'_f[lﬁl.'i'f. STy IJIJI:]'I!:'I".'.Il e
in the mountams, snetdeweed

National f:F.:‘r.ng;ﬂ;hrJu?. .«'slr:r.u' J U8R



r‘al'w'n?mm sl

contains n Chemical that can
blind and kil! sheep and cattle

The dwarf columbine rises
ondy four or five inches wned grows
only in Colorado. Dressed in
bright purple, fringed zentinn
Blodms in late summer, gIving
rise (o 4 mountain promise: When
vou see o gentian, a hard frosi
will soin follow

Wildflowers Across America

The pleasant fragrance of o
sk pilot changes when the
leaves are crushed, 1o the odor
of a polecat. Impatient to
boam, the snaw buttercup
thrusts through the snow. A
nearby alpine spring beauty is
another early bloomer

Plain Jane among showy
beauties, viviparous bistort

-~
-I 1

B ':‘*;. La F
e .ﬁ_ hi.-. : ¥
o "il - = _J:| _...F- ..I_
- [ i -

spregds by dropping a tiny bulb
that takes rool —if not claimed by
vuractous marmots that feed on
wildflowers and grasses. Parry's
primrose {5 a hummingbird
favorite. Columbine thrives in
the alpine climate, but with the
crackle of frost all the Qowers
die, to awalt the warmth of
nnother spring. U
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Finding
a Pharaoh's
Funeral Bark

An international team of
scientists, using a specially
designed drilling system, has
unwveiled a 4,600-year-old ship

in the second of two under-

ground chambers beside the

Great Pyramid of Khufu (Cheops)
" in Giza, Egypt. The disassembled
vessel closely resembles one found
ending years of speculation.

The team, sponsored by the
Egyptian Antiguities Organiza-
tion (EAQ) and NATIONAL GEO-
GRAPHIC, took great care during
its investigation not to disturb

the ship or its environment.
Working day and night, the scien-
rists employed an air lock to pre-
pit. When theéy were finished with
their work, they resealed the cham-
ber, leaving it as it was before.
As chairman of the EAQ, [ would
like to commend their nondestruc-
tive approach, which follows the
rule “Look, but don't touch."

I believe it holds great promise
Jor future archaeology.

—AHMED KADRY

HEMEATH THE PYRAMID OF KHUFLCS SOM KHATRE
(CHEPHERTR, TEAN FEMBERS ANTECIFATE

THLIN FINST Lisle (T THEE SEALED DMOET PO
GEOGENAPHIC POTOOE AN DEMES & BLENR

a3




By FAROUK EL-BAYZ

I"Imh1|__'|':!-[_'|h~~ by JAMES P.

HEN theé roval
bark of Khu-
[U WAs umn

earthed from
Lt nesr the
base of the Grent Pyramid in
[934, one ol those present
smclled * vapors, perfumes o
the woorl, sacred wood of the
["he pit had

been 0 effectvely sealed by the

ancient retigton

ancients that 1t had presarved
the aroma of cedar timbers
imported trom Lebanon same
4. 600 venrs before

Mo=t of the imbers were 1n
a near-perfect state of preserva
uon. The pit— 102 feet long,
| 1.5 [eet deepy, B.5 feet wide-
was overlain with huge lime-
stone locks joined by thick
moriar

e dhisassembled boal, made
p of 1,224 components, was
Itied together and the 142
font-long craft displaved ina

spiricially butlt boat museun

near the Great Pyvramid of Khu
fu, known to Westerners as
L heors from the wribines of the

BLAIR and CLAUDE

Lrreek historinn Hérodotus
Evidence of a second pit, ven
THEEET thie nirst one WS r||l'!r'|| .1
the time of the Originil Excayv
ton. Egyplologists speculated
thai the secand pil might con-
ey won

wihiether the ancient

tnin another boai
phered nles
ur trapped insidie the chamib
had wome AT riv that mided in
the preservation of the wood
The bgvplian Antiguities
Crrganization (ALY called [od
L plan to measure the tempera-
ture, pressure, and humidity of
the second il and sample 115
trapped air
For vears NATIONAL CED
HAPHIC had been interested in
foding o way to photograph
undd ntherwise study the interior
af unopened tombs and other ar
chasological sites withoul send
ing people inside oradmitting
ur or pollutnnts that maght
A team led
by Clande " Pete” Pelrone of

the (sEOGRAPFHIC S

lamage the contents

nhotographi
division had long been working
i this problem

Lhmed Kadey, then Chaie
man of the EACY, and Wilbur E
Crarrell, Editor of NATIONAT
LiEOGRAPHIC, ngreed on A plan
to Insert sensors inlo the pit

Dirilling through the ancient
Lechnicn
challenge in itself. Bab Moores
of Rlack & Decker Corporition

FOCK Was an enormais

AN engmeer specializmg in th
technology of drlling (right,
wearing white cap), went o
work on the problem, together
with & team of oliver scientists
il technicians representing 41
organizations i Egvpt, th
United States, Great Britam,
mnd the Netherlands
rowith Lhe
nolagy imvolved as a result o

wiork in the U, S

B » [
| I_-

I was famall

wEveral venars

I -
.I||.|II.I: Iragdl i JTE} -:-."I rllll -I.Illl- '

E. PETRONE

space program and later a1t Bos
ton University's Center for Ke
mole Sensing, which | direct
MNATIONAL LEOGRAPHIC Aacked
me 1o coordinate the scientifi
nlan, working with Ehe Rogirs,
who was charrman of the com
mitttes carrving out the project
Elie had spent his bovhood in
Cairo, and his knowledge. his
WLy A
MANTICr:

cand his Epyvptian
WIETC SEN Il el A
our team wiotked toeether lang

Hours ot the saile

SANMPLE ITOM 3 SUC

Mock Trom the Trst pil

was delivered lor study
b Nafl ToksSz at the Massachu-
setlis Institute of Technolog
He found that the sample was
coamposed of eastly drllable
limestone w ith 24 perceEnt poros
ity and that the mortar atteched
Lo 11 had been made of Imestone
powder, crished gypsum, and

o i
rroiing potsing ri]2

e
=

o ascertain the thickness ol
the block to be drlied and the
A O thi pit 5 contents, we
called upon ground-penetrating

However, when th

radlar
mstriment was tradned on the
sealed pit. no usable reflection:
resultedd, ow INE 1o moisiure
2LECH
mmbennas wolild be
lested later, by that

wie Wil have 1o danll throueh

L
Lrappedd i the hmeslone
ZeT FulaET

WE RNOEW

Preparing to penetrate the
inderground chamber, team
members steady a drill shaft
over the pir's limestone roof.
Touwhamy Mahmoud Al {left),
foreman of the Epvptian work
crew, stands transfived by the
first video pictures from inside
the chamber, Towhirmy was als:
present tn 1954 when the first
P was opened.
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a block about six feet thick

Cnce we drilled, naturally, we

would photograph the contents
in detail. But what mstromenis
wozld we use? The question
wis poded to NATIONAL
GEOGRAPHIC experts, and it
became clear that both a video
svstem with & zoom lens and a
still camers would be reguired,
together with & means of hght-
ing the interior of the pit with-
oot raising the temperature:

A remote-control video sys-
termn that appeared well suited
hiad already been manufactored
by Reéis Instruments Litd of En-
gland for mspecting the mterior
walls of nuclear reactors. An
ingenious modification by Pete
Petrone's GEOGRAPHIC teAm
and Rees’s Tim Tavlor added a
Dhnguide light source, n bundle
of fiber-optic threads producing
"eold light"

After the video system and
I5.mm camera wire tested in
Washington, we knew that the
swstem would work if we could
wst get an air lock to exclude
the outside air from inside the
pit. Bob Moores soon provicded
ane

INALLY we were ready Lo
drill into the =econd pit,
Touhamy Mabmood Ali,

the rayyis, or foreman, of the
Egvptian work force, built the
seaffold to support our equip-
ment —a happy marriage of an-
cient and modern technology

With a felt-upped pen,
Moores begin marking the sur-
face from premeasured sheets
of paper. He drew the location
of the steel ring and 143 eight
anchor balts and marked the
circle for the drll bit

The National Oceanic and

Atmospheric Administration’s
Pieter Tans followed Moores in
the same tiny work space and
connected the stainkess-stee
tubes of the gas purging system
to air-lock valves. The tubes led
to the already assembled bottles
and pumps for e sampling
Then Tans checked the system
for leaks, uzing a soap solu-
tion—a leak would initinte tell-
tale soap bubbles. ™ Mol very
high tech, but it works fine,”
he ohserved,

As a member of the Explorers
Club, T had hrought its Pag with
mée. Elie Rogers had provided
MNational Geographic Society
flags. Touhamy realized what
wie were up to. "Abdallah,” he
called to his ever preseni

FaroUur EL-Baz, lormer soénce
adviser to the late President Sadal,
wrote shout the Aswan Dam in
the Mav 1088 GEOGRAFHIC

Exploring a 4,600-year-old boat
with space-age technology

no trunsfer of air could be permmitted

batween the pit and the outside.
I't weas Froped that analvels of air

trapped inside might prondide valu-

able information about the best con-
dittorns wnder which to store anciant

artifiaces. There was even speculo-
Hon that the air could have been
4,600 years old. If so, it might have
revealed much obout chanpes in
eorth’s atmaosphere. Unfortunditely
ehris wies nod o be. A study [oter
showed that the-air had mixved with

To view but not to spoil: That was
the challenge confronting the ream.
They had to insert info the chamber
a camern assembly that was 80 mil-
limeters (three inches) (b digmeter.
Moy lubricants or cocling fuids
could be used during drilling. And

316

air from above grourd. Unknown to
the team af the time, the chambers
seal—if vver there was one—had
been broken sometime in the past.

To determine the best location for
drilling, a profile of the pif was
pbtained with groumd-penetrating
radar {A), An area in the center of
one block (B) wax leveled witha
mason’s ndz, sonded, and treated
with epoxy resin before being fitted
with the alr lock, A specially
designed drill bit was used, driven
by a heavy-duty drill (T},

Twa elements formed the basis
of the air-lock svstem (far right)
designed by Bob Moores of Black &
Decher Corparation: (1) A elreular
steel plate, fived and sealed to the

limestone block, and (2] a rotating
aszambly. When the assembly was
roved over i hole in the plate, ot
provided an opening through which
the drill shaft (3) or camera assem-
biy could be lovwered. When if was
rotated away from the hole, it
nealed the hole tight.

TI'he team drilled the hole an inch
iif @ tlme, oo stong powder
with a wacuum cleoner after sach

National Geographic, April 1958




seventh child, “fetch an Egyp-
tian flag!"” Soon from the top of
the sciflold many colors flew,

"Bism Allah al-rahman
al-rphtim. " 1 spoke the Arabic
phrase—"In the name of God,
the compbssionate, the merci-
ful” —and with a big American
grin Moores started the drill.
The sereeching sound of the
drill teeth biting the limestone
rock would be heard off and
on for the next 48 hours, xs we
had decided to drill right
through the night.

Muoores stood on two wooden
slats and pulled the trngger on
the drill handle to crush one
inch of rock in just over a
minute. Y This stuff cuts like
butter,” he proclaimed

He then descended to remove
the drill bit [rom the air-lock
guide, place the hose of an
industrint-strength vacuum

cleaner to suck up the dust,
lower a specially designed core
breaker to fragmunt the rock
peces sticking out on top of the
rock, enter the vacuum again 1o
remove Lhe fraesments, and rein-
sert the hit to drill ancther inch

Maoores only had to go
through the motions once for
twio of Touhimy's men to real-
lze that he would need help.
Hoggap Fathi Haszan from
Nubia took over the drill and
the core breaker. Mohamed
Cihaht Mahmood, o guiet and
thought{ul worker, joined him
by taking over the raising and
lowering of the drill. Soon he
was also operating the vacuum
clenmner

drill’'s shaft sank into the

rock. Moores worried that
the shaft he had designed might

I.*:i:H BY MOISY INCH, the

not be long enough, We took o
break to remensure the thickest
blocks removed from the first
pit sned found that the drill had
nearly & foot to spare. Mean-
while, a pool was started for
guessing the exact depth of pen-
gtration. Egyptian pound notes
piled up ns people hurmed to get
in on the wager.

Suddenly a thump was heard
The drill bit had reached the
bottom of the block at 63 inches.
Cries of Mabronk! —Congratu-
lations! —olapping, and langhter
drowned the steady drone of
the air pump. Even the wager
was forgotten in the jubilation
—until Touhamy tniumphantly
claimed his prize

Then came a disappoint-
ment. "1 don't think this gt 15
sealed,” said Tans, who had
been monitoring the pressure
gauges. He explained that as the

atage (red arrows). As break-
through appeared imminent, the
hale was purgped continually with
wrcohtaminated air (blue arrowes),
Chce the hale was completed, the
drill was replaced with a mibe that
drew gir sumples (green arrows)
from the pit into collecting tanks,

A simifar procedure was used for
the camera probes, After sie doys
of documernting the pit's contents,
the team replaced the air lock with
a gemipermanent seal fitted with
sensar probes (D) o monitor
femperature ond humridine.

“With suitable modifications,™
save Moores, “this system could
hawe broad applications, not only
in archaeology but also in ather
gxploratory (nvestifations, such as
submarine rescue, nuclear-regctor
prohing, and earth-resource studies. ™

Finding a Fharaoh’s Finernl Bark
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drill broke through there was no
change in pressure—" not even
.| LOre

This was the irst sign that we
were nol entering a hermeticaliv
seqled chamber. Nevertheless
Wi proceeded as 1f the seal
wWere Intact.

A stainless-stee] tuhe was
carefully lowered into the hole
through the air lock and at-
tachied Lo a pump. Samples were
taken at three different levels (7,
inches) below the
pit's ceiling, just in case the air
inside had stratified. Seventy
liters of air went through the
flow meter and into six canisters
far shipping o the United States
(or laboratory investigations

As he pumped air camples,
Tans releazed a bit through a
vaivie to smiff, He grimaced and
declared; "1 don 't smell history

mavbe only staleness.”™

Tests of the atr samples In
Egvpiian and U7, 5. laboratories
confirmed our fears that the
pit s seal — if ever there was an
arrtight seal—had heen broken
Measurements of chlorofluoro-
carbons and carbon dioxide at
the NOAA laboratories revealad
that the ancient air insidé the pit
had been mixed with the sur
rounding atmosphere, Tans cal
culates that the air pumpsed oul
of the pit for the samples was
replemished at the rate of aboul
for liters @ minute throwgh
[ractures i the mortar. The
samples were indistinguishable
from the air over Cairo, with
ane notabile difference: The

Y7, aned 57

Aamount ol lI'.i:Ir|1-:'IF'| -IIIIII'E.'Irj-I" WS
double that above ground, per-
haps as a result of organic mat-
ler decaving inside the pi

Powerful microscopes at Bos-
ton Unowversity failed to detect
any pollen graines or bacterna in
the air samples, and samples
tested at Al-Azhar University,
stez Canal University, and the
reyptian Atomic Energy Au-
thority showed that the samples
wiere free of microbial

nl k.

contaminants. This mav have
been because &ir was pumped
from three feet or more ahove
Lhe bk, And organisms may
have settled Lo the bottom

T WAS NEARLY MIDNIGHT,
starry and cold, when the
air sampling was completed

and the IMmaging eguipment was
laid on & table ready for the
remival of the protective
covers. | he work was being
condiucted in near silence

T'wo people were visibly
shaken i anticipation of seging
into the ancient world through
the eves of the cameras. The
first ol these was Touhamy,

CAET F._ALESE

who had worlked on the removal
of the blocks of the first pit and
staved in the areq ever since. He
had helped during the assembhily
of the first boat and itz place-
ment inside the museum. He
seemed certain that the second
pit also contained & boat, and he
wanted 1o be among the first to
see it. He chain-smoked impa-
The otheér was Mona
Kahouma, director of the boat
MLSELm

Finally, at 2:43 4. m. on Ckto-
ber 20, the video camera was
ready. Slowly the camera head
wis inserted into the hole, As i
saftlv touched the wills. a
snowy powder lefl over from the

tientls

Camera wizard Claude “Pete™
Petrone of NATIONAL GEO-
GRAPHIC (left) rendies the probe
he designed to make the photo-
masaic on pages 525-28. Rigged
with a wviden camera, strobe-
light sensor, 35-mm still cam-
era, strobe light with ultraviclet
filter, and viewing Hght, the
assembly pivots 180 degrees and
rotates 360, permitting full doc-
umentation of the pil’s infertor,

Gathered around a video
maitor in the predown hours
of Clctober 20, team members
get their first view of the pit's
contents. “Marfab!"™ shouts
Towhamy, third from left.
“Boat!™

FEiwFIEE BEFf FIEEER BYOH

Vational Geographic, April 1958
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PYRAMID OF
KHAFRE

Necropolis i AN
on the Nile

~ . PYRAMID OF
. MENKAURE
‘ . (MYCERINUS)

[ estoments to ancient (neen- -5 i R

ity, the three mouin pyramids of Pyrami ___Mortubry .
temple

the Giza necropolis were wed Lo
the Nile, sowrce Of Life itself for
Emvptian ctvilization. Built on
the Griza plabean, dan escarp
ment that abuts the west bank
of the Niule, each pyroamid ws
the focies of an intricaty corr-
lex of subsidiary tomhbs and
tempes. A high boundary wall

surroinided soch complex, re-

stricting entry to all but the rit- Baat pit

witlly clean priests and officials ——— Existing structure
Access from the Nile was pro- —-=-- Remnant or

wigded by a valley tempilé con- inferred structure

structed ar the height af the Contour (5-mater inerva)
river's floodplain. Here funeral Scale varies In this
binets would arrive, one of them PESRRASTI VIeN,
bearing the deoad king's munee-
fied body, which would be
carried up o witlled cousensy
to @ mortugry temple at the base
pf his pyromid, where the body
wiornd led e entombed for
eternity

In 1954 a mountain of

dehrs was cleared frorm the .
south face of the Crreat Pyra- s -~_

. k| o
el revealing a previowsly w -

pnkknown section of wall anag
the tops of some large lime

stone blocks. Removing a por X
tiom af the wall, mvestigators .
discovered two pits carved

inte the bedrock. Not until '
1985, 31 yvears dfter excovat-
ing the first pit, did Egyptian
authorities decide o investi-
pote the second one, with
daststance from NATIONAI
CrEOGRAPHIC, Stmilar to the
first pit, it was covered with
blocks of limestone Lold on
edEe, each welghing about

15 tons and measuring flve to

gia- feaet thick PR C AR TR MA P ROVERIIH
DB HAMLY S T AT

EELERT FL L TN
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Inside the pit:
bad news and good

An unshakable conviction thar all patterns evenrually
reven] themselves puided Hor Ahmed Yousef fabove)
through excavation, restoration, and reconsiruction

of Khufie's first roval ship during his 13 years as chief
restorer for the Egyption Antiqguities Chrgpanization
Now retired, he views the first videos of the sister

ship, noting the similarity between its timbers (right)
and those that comfronted him wn 1854 {foar rght})

when the fest pit was opened. Unfortunately, the con
dition of the second ship appeared more degraded

than the first. If the pit’s gypsum mortar had ever pro
vided an airtight seal, it had been broken, possibly

by surfoce disturbances. (In 1966 Hap Ahmed had ¢com-
plained to authorities aboutl a cement mixer and a
brick-making maochine |upper left| that had been
positioned over the pit during the construction of o
musewm to house the first ship.) Camera probes of the
interior revealed not only
wyrter marks on the ceil-
ing (left) but also a live
desert beetle, Though the
(ir wis not anrcient, as
haped, the timbers ap-
peared relatively intoct.
More tmportant, the tech-
nology developed for this
probe should prove in-
valuable for profecting
artifacts sealed 1 tombs
in places as far away as
Guatemalae and China,

-:-! IIIl |“||||I.III|I I-.l'.. .'ll-ll-l_llllll-l I|I||I-II Iilll.l':l‘;



on thoe wall were revealed,
together with mnson’s marks
(page 5151 —hieroglyphs much
like those inscribied on cething
blocks in the first pif

Further evidence emerged
sypeesting that the prstune envi-
romment had been disturbed:
[he presence of dark strealks
emanating from between hlocks
mlong the walls sugpested water
seepage down the sides, and the
state of the woodd appeaned more

deteriorated than in the first
hoat. I'n addition. the original
wood level appeared (o have
been at least four inches higher,
as indicated by scrape marks
on the walls of the pit

Thie last 1ask was to mmsert Lhe
environmental sensors that were
o remain insicde the pit. The
lemperature measured 27°0C
(81°F 1. The relative humidity

was 84 percent; that measured

Firmling a Pharaoh’s Finergl Bark

al the first pit was B8 percent

When it was ome to senl the
drilled hole as planned, we de-
chded not to fll o completely, to
allow easy access for tremtment
of the Internal environment or
[or adcitionad studies

An aluminum cork was in-
serted into the upper part of
the hole, leaving four inches to
tv mortar. We had
ornigmally planned to seal the
hale with & modern sealant, but

PRz UE

instentd gypsum mortar wis
used and the pit sealed with the
recipe of the ancients. The only
risibile evidence of our mvesti-
gation was the wire connected
to the environmental
frediow

Xl 5T

O GAZE at Khiufu « secani

boat without disturbing

ils |L"=l'[|rll-l';l|..!l. cWis A
most demanding #ndesvor. 1l

was a long scientific journey
raught with & thousand wor-
res. Hut the memory of that
stght will Hve with the entir
team forever

“What we have done here, ™
satdl Kadry, “might help in the
preservation of archasological
sites worldwide "

“1t was n little bt ke a moon
launch, " added Garrett, who
alsp spoke of the possibilities ol
A new erd of archasoloEy i
which unopemed tombs and oth-
Er sites elséwhere in the workd
corhed e studied without being
violated. * Except that we were
lnunching down instead of up,
arl into the past rather than
brtia thee future

Msational Georraphic EXFPLUIKEE R
will telecast " Fharmoh s Vovage for
Eternily” wt 9:25 p.m. EDT. Sun
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Hidden for millennin, a glorious heap of A backing timber (2), with a sleeve to accom-

ancient woord lies revealed in a balloon- modate an ornamental end post, helped
perspective mosaic of ten images, Directly determine the long, narrow proportions of
helow the camera lies the round core that the hull. The width and height of the ship’s
dropped when the drill broke through. superstructure can be estimated from the
Scattered about are pieces of white mortar deckhouse panels (2); other panels (4) may be
thit have fallen from between the 40 stone part of the deck. A carryving beam (5), which
blocks capping the chumber, £ wontld support roofing panels and cross-

As with Khufu's first ship, 74 .. beams, suggests p minimum length for
the dismantled timbers are 47 the deckhouse and, by implication, the
probably stacked in a I .:F entire ship. Curled with age are four slender
seqquence relnted to the S &K ' oar blades, one clearly visible (6).

vessel’s finished form. Most
of the hull’s structural ele- @<
ments are hidden from view i
by purts of the deckhouse. But /]
stmilarities between the tim- Y
hers of the first ship and what
is séen here support the o
theary that the two weére
sister ships
One of the most distine- [/ [/
tive features of the first ./ e e I
ship was that the planks of the hull were e e
sewn together transversely; most sewn ships - _ﬂ""'-ii\"‘--‘--'ih"?Ir '
are lashed longitudinally, From faintly visi-
hle V-shaped groaves on aplank to the far
right (1), reseirehers can tell that the second
ship was lashed together in the same way.

jAARERE BT PETEN & fosEs ¢ kETYE
el f] Wl LR
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Almast perfectly preserved by
the sealed tomb in which they
were placed 46 centuries ago,
the cedar Hmbers of Khufu's
firstship (left) stand resur-
reécted. Like working a maonu-
mentol figsaw purzle, fitting
the 1,224 components together
required years of painstaking
effurt. About 142 feet long, the
ship displavs a level of anclent
skill that rivals the great
prramids themselves,

Many beliove that this was

i sacred boat, buried near
rhfu's tomb by his som
Diedefre for use by the dead
pharach in the hereafter, It
ey have carried the king's
body during a funeral proces-
sion. Notable are ifx norrow
beam und its high, elegantly
tapered stem- and stern-
posts. These identify it as a
piapyriform boat, o vessel
gvolved over centuries from
Egypt's most ancient craft:
papyrus river rafts whose

ends were roised and bound. In
wonden form these end pleces
probably served a strictly sym-
bolic function. Whether the
royad barks ever served practi-
cal purpeses remoins a point
of speculation. If so, their
slender shape would have been
well suited for navigating the
Nile's swift currents,




Riddle
of the

Pyramid Boats

By PETER MILLER
Photographs by VICTOR R. BOSWELL, JR.
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E'nigmas wrapped in mysteries, the
royval ships of Khufu were astonishing
finds. Given what little we know of the
Fourth Dynasty ruler—seen here in his
only known likeness—or of the religious
rites of his time, the purpose of the vessels
remains obscure. One of many such mod-
els from later dynasties, a funeral boat
from a tomb at Barsha carries a mummy
ready for burial. Was Khufu taken to

his pyramid in one of his ships in such a
manner? And why were there two?

EIATUETTE ACTUAL SILT| BOAT MODEL ¥V I BOTH FRON CLIED SREVM




1 T LOOKS DIFFERENT, ~ sand Ramil kil
Mallakh, as he studied the images on
the video screen, Thirty-three years
before, as a vouns architect, he had
used a shaving mirror Lo shine sun-

light into one of two pits newly discoverad
the southern base of the Great Pyramid of
Khufu (Cheops), just outside Cairo, In its
beam he had glimpsed the disassembled
parts of a 4,600-yenr-old ship

~Now hewas taking his first look at the
contents of the still unexcavated second pit
The pictures had been recorded earlier by a
miniature video camera that had been low:
ered into the chamber through an mrtight
hole, (See the preceding article by Farouk
El-Baz,) They revealed a jumble of timbwers,
wooden panels, and pieces of plaster, which

One of the earliest depictions of a
papyriform boat appears on a clay vase

seemed more disorganized to him than had dating from the Nagada culture of 3500
the contents of the first pit. B.C, (below), which shows 40 owrs and
“In that one, the preces of the boat were twa cabins. Another appears at the top
carefully stacked, like a Japanese toy,"” he af @ small ivary plaque from 3100 B.C.,
explained. “T'hiz one is not 50 neat, And the accomparnied by some of the oldest exam-
wood looke deteriorated. The wood in the ples of Egyptian hieroglvphs. In the Fifth

Dynasty pyramid of Unas ot Saggora
{right), magical inscriptions speak of the
king’'s ascent to join the sun god in his
sacred Doaxt,  antiracTo YOOM CRIRO MESEEM

lirst pit was so smooth I could see my face on
its surface.”

A week later Kamal El-Mallakh died at
age 69, nfter a brief tllness. He would never
learn the outcome of the story he'd helped to
start in 1954, That was unfortunate, because
in the vears that followed he o become a
novelist, critic, and deputy editor of one of
Calre's leading newspapers—a man who
appreciated a good story, And this tale
presents enough mysieries to keep

any storyteller happy

I'he central one, of course, 15 why
the ancient Egyptians disassembled
and buried two full-size roval ships
at the base of the Greal Pyvramid
What purposes did thev serve/
What do thev tell us about the peo-
ple who built them#

Lveryone who saw the pictures
from the second pit felt sure it held an-
ather roval ship, because they revealed

several pieces that closely resembled
those found in the first. But we needed to
know more: What had the ship looked
like? How did it differ —1if at all —from the
first omnes

The only evidence was videotapes and still
pictures made by cameras restricted to a sin-
gle viewing point. The video camera had
been able to room  (Comtinued on poge 542)

536 National Geographic, April 1955
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FFrom the tomb of Ti, a Fifth
Dvnasty official buried ot
Sagqgara, wall reliefs (he-
low) provide a wealth of in-
formation on ancient
Egvptian boat building.
Three yvessels, portraved
under construction, are
probably similar to worlk-
ing craft thot plied the Nile
in Khufir's time. The work-
men may be depicted out of
proportion to the craft,
which agre thowgeht to have
been farge ships.

As two men, at bottom
left, trim a tree trunk, an-
ather smooths it with an
ads, an ancient tool still
used by boat builders
(right). Another man, at
bottom right, saws a log,
while others with chisels

Rictdle of the Pyvramid Bouars
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and mallets cut holes for
pegs in a plank. Ch the ship
at center a plank, probably
the gumowale, is being
affixed.

The vessels” truncated
ends resemble those tn
many other depictions of
ancient Egyption sailing
crift, Hite this relicef (far
left) from the Fifth Dynasty
tomb of Nefer at Saggara.
Al the stern, sailors man
steering oars as others
hoist the sail. The ship's
bipod, or A- i, Tast is
thought to date from the
time when men sailed the
Nile on papyrus rafis.
Those craft would have re-
guired such masts (o dis-
tribute weight across the

fragile hull,
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(Contimued from page 534) in on various
objects to inspect them in detadl, And yet we
could =till see anly the upper surface of what
was obviously a layer cake of stacked pieces.

Paul Lipke, & maritime preservationist
and former museum curator, had published
a detailed analysis of the first boat found
near the pyramid. His interest in the project
had grown out of a friendship he'd devel-
oped with Hag Ahmed Yousef, the gifted
restorer of that ship.

“We hit it off from the start,” Paul told
me at his home in Plymouth, Massachusetts.
“1 was the first person he'd ever talked to
whao hacl built boats and could view the ship
from a boathuilder’s perspective.”

After studying the videotapes and photos
from the second pit, Paul concluded that it
did indeed contain a sister ship to the first.

Chervl Haldane, a nautical archasologist
it Texas A&M University, agreed. Her mas-
ter's thesis was on the only other ancient
Egyptian vessels ever found, the Dahshur
bodts, a group of six small craft discovered
in 1824 near the pyramid of Senusret 11,
who reigned about 750 years after Khufu.

From the heap of ancient timbers Paul and
Cheryl managed to detect four pointed onr
blades, two side panels for the deckhouse, a
notched beam to support its roof, two pieces
of hull planking with the same V-shaped
holes as those in the first ship, a timber to
support a tall stem- or sternpost, what may
be two large deck panels, and at least twice
ns many bright green copper loops as were
found in the first pit

From what they could tell, the vesse] was
probiably a bit emaller than the first. There
was no sign of a mast, sails, or ngging, nor
any further clue about the ship’s purpose.

NE OF THE most exciting moments
O during the probe of the second pit
came when the video camera swung
up toward the ceiling and showed markings
on the limestone blocks. Some of them re-
sembled symbols found in the first pit, which
had been identified as quarry marks. Others
were different. Perhaps they could tell us
something new about the ship.
Ann Macy Roth, a research assistant at
the Museum of Fine Arts in Boston, instantly
recognized some of the hieroglvphs. “This

Htidwr:rlqﬂaf,tm}xu_* o looks like a sf sign to me, " she said. “That's
by )t Lok Bl the name of & teum of roval workers,
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probably the one responsible for guarrying
the block, hauling 1t, and putting it into
place.”

Khufu's laborers were highly arganized,
she explained. Each work crew was divided
into groups; and sach group into subgroups,
all of which had names.

“The crew names tended to be lofty ones
like *The Pure Ones of Khufu' or *Those
Who Know Unas.' But some were less lofty,
like *The Drunks of Menkaure." ™

I showed her a picture of what 1 suspected
wiis a cartouche —a king's name in hiero-
glvphs, " Yes, that's Dijedefre,” she said,
“Khufu's son.” His name had appeared
many times on the blocks covering the first
pit, confirming scholars’ belef that it was
he, and not his brother Khafre (Chephren).
who buried the ships beside their father's
tomb and succeeded him as king.

Despite Khufu's fame as a pyramid
builder, next to nothing is known about him.,
There is gossip repeated by the Greek histo-
rian Herodotus some 2,000 vears after his
death. Herodotus wrote that Egvptian
priests remembered Khufu as impious and as
an oppressive tyriant. He closed all the tem-
ples in the country and compelled hie sub-
jects Pwithout exception (o labor as slaves
for his own advantage.” We know for sure
only that he was the second ruler of the
Fourth Dvnasty, following his father, the

“good king” Snefru. And that his reign
lasted 20 vears or more.

“These marks have to do with measure-
ments,” Dir. Roth said, pointing to symbaols
that looked like bars with vertical <tripes
above and below them. " They give the
length, width. and height of the block in
cubits.”

similar measnrements were found 1n the
first pit, although archaeologists noted that
they did not seem to coincide with the actual
dimensions of the blocks on which they
gppenred.

Was there anvthing that sugpested how
the ships might have been used?

I took the question to Laonel Casson, pro-
fessor ementus of New York University, an
authorty on ancient vessels.

“The simplest theory,” he said, *is that
vou bury with the dead king evervthing he
will use in the afterlife. He did a lot of travel-
ing up and down the Nile when he wis a live
pharacoh. Presumably he's going to travel

Riddle of the Pvrorid Boats
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up and down the Nile when he's a diead
pharaoh, or he's going to do some kind of
traveling. S0 he needs 4 vessel.™

Or perhaps as many as five vessels. Three
other pits were discoviered on the eastern s1le
of the Great Pyvramid in the 19th century, all
filled with sand and debris: A few frapments
of gilded wood and rope later found in one of
them suggested that it too may have once
contained a boal

O all the boat eraves Kknown, however,
only Khufu's and those at Dahshur vielded
full-size ships. Five more pits lie beside
Khafre's pyramid at (riza (the second largest
onel, another next to Djedefre’'s pyramid at
Abu Rawash, three heside the tombs of
gueens at Giza, and several more at the cem-
eteries at Sagqara, Helwan, and Abu Sir,
some dating from the predvnastic period
Scholars have speculated that some of these
wiere intended not to hold actual boats but (o

S44

=IVE ey Fl:'-'l.ITLi:t-'III.-I-I"I"- tir syvmbaolic ones

Lintil recently most of what was known
about ancient Egyptian ships came from de-
pictions in tombs. Because watercraft plaved
s many important roles in their lives, the
ancient Egpyvptiins liked to be surrounded by
pictures of them for eternity

“Thev had vessels of all sizes,” Professor
Casson said. ¥ Egvpt was crisscrossed with
little canals. There were tny ferrvboat= all
over to carrv two or three people. And those
wiolld probably have been papvrus rafts. We
e them m many rebiefs.”

The same boat-zhaped papyrus ratls were
used in the marshes for hunting and fishing.
here were also wooden vessels, including
gquite elegant vachts, Lo Carry passengers up
and down the river, and cargo -.|1:||= ol
all sizes

The ancient Egvptians also bullt seagoang
ships for trade with other Mediterranean

Mvatianal Creograpiue, April [958



cultures, (ne entry in the Palermo stone, an
early record of ancient events, states that
Khufu's father, Snefru, sent an expedition to
the coast of Lebanon to obtain cedar and
other valuable woods. Forty vessels returned
with enough logs to construct three 170-foot-
long ships and a number of barges.

Egvptian ships plied the Red Sea, journey-
ing to the exotic land of Punt, probably
somewhere near present-day Somalis, A
fleet sent there by Sahure, who ruled about &
century after Khufu, returned with 80,000
measures of myrrh, 6,000 units of electrum
{(an alloy of gold and silver), 2,600 units of
wood, and 23,020 measures of unguen|

EW OF THESE SHIFS, i'u.r'l.‘-'[‘."r'[‘.t'. WHLIH
have been in the same class as the
ones haried with Khufu, The distine-

tive shape of the tall stem- and sternposts on
the first ship, carved to resemble the tightly

Riddle of the Pyramid Boaty

Birthplace of the papyrus raft, the fertile
marshes along the Nile were nature parks for
Egyptian nobility, who hunted birds, hippopot-

agmuses, and other wildlife from watercrofi.
Such scenes as this one from a tomb at Thebes
abound in Egyptian tombs,

bound ends of the reed rafis long associated
with boats of the gods, et it apart from
common craft. These were ships bult for a
king who was treated as a god, and they re-
flect styles that were both roval and sacred.
The bow of a sailing ship belonging to
Sahure, depicted in a relief at Abu Sir, has
esspntially the same shape as that of Khufu's
reconstructed bark, ns does the hull of a
model buried with King Tutankhamun at
Thebes 1,250 vears after Khufu.

Une theory on the purpose of Khufu's
ships comes from Saqqgara, the roval necrop-
olis of Memphis, the ancient Egyptian
capital. Unas, the last king of the Fifth
Dwnasty, who reigned about 200 vears after
Khufu, built a pyvramid there that contains
an unusual treasure —walls of the burial
chamber are covered with magical inscrip-
tions. T hose hieroglyphs are the earliest
examples of the Pyranud Texts, a collection
of spells intended to secure a happy afterlife
for the King,

Among them are phrases descnbmg the
kimg's hope to join the sun god Re-Atum in
s clernal journey across the sky. " The king
comes Lo Ke and is prociaimed king of earth
He ascends with Atum, rises and sets with
Re and the solar barges "™

The sun was thought to travel from east to
west in a “day boat,” changing to a * night
hoat” for the return trip through the under-
world. To take part in this journev and the
rehirth it implies, Unas would have needed
two boats; and some archaeologists point to
two empty pits near his pyramid as places
whert they once might have been buried.

Picking up on this theory, Kamal El-
Mallakh applied the same idea to the ships al
Giza. The first |;1'l‘l contained Khufu's [l;.l.gl.
boat, he said, the second his night hoat.

El-Mallakh had predicted that we would
find sacred gifts buried with the second ship
at (ziza, which he called “carrier of the of-
ferings.” But none were visihle

Nor does the first ship, in the opinion of
some scholars, match traditional depictions
of the day boat. It= shape is similar, but it
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lacks important details such as a boxliki NOTHER THEORY ahout the ships' pur

tructure on the bow that identifies & vessel pose comes from the man who put

1z belongmg to the sun god the first one together by hand. Ah

There is also disagreement about whother med Yousef helieves that this magnificent
the kings of the Fourth Dyvnasty had come craft was built not as a symbal but to serve ;

mder the full influence of the sun cult, . ' ary bark, he states

which was still gaining strength at this time to carry Khufu's body from his palace a

Most depictions of solar boats appear in later Memphis to his tomb at Ceza

pPerio 1% Az evidence he [_ll-i"l‘- LD THATES O i_'lil'l "=
of wood [eft by the ropes wsed to bind the

z chip together. These marks could only have
Monument to immortal longings, Khufu's | : :

o arr 2 Rt been made if the ship had been in waler and
reat Pyramid overiooks Cairo by night from e . | hip ha ot

‘i - 0 MOouocn, e Sgvs
the Giza plateau. At its foot can be seen the s B .

- . = a 411k vh b remasne skentiesl al any hie-
air-conditioned museum that houses Khufi's \though he remains skeptical LY L

reconstructed ship; the pit containing the sec- ey thus far, Lionel Casson favors this view

ond ship lies just to the left of the musewm. “1If you're going to make a guess about how




he says, " vou ought Casson said. "One might have towed the

e st

Lo consider the many pictures [rom the Old other, or perhaps they were pulled down the

Nile together in & roval funeral procession.”
pulling & barge that carres the degsd some scholars have proposed a variation

Lo miake his |:!|II"1‘.. N T8 :"||_'|| for a Cop (T |_:_"|'|_= -'_]'_._:-.._-... [ |':|:_'_-. sav the .|'|||'_|=- ||'||||;|_|||'.
of Charles Boreux's 1925 study of ancient carried the king's body not only to Giza but

Egvptian ships, Etudes de nauttgue alze on a nilrrimare to holy cities such as

fEvplrenne, and began Lo transiate from Lhe Abwvdos — one ship rowing north with the

French. " Ordinarilv, when the representa- river current, the other sailing south with the
oon Involves two lunerary barks, ¢ach 1s prevailimg wined.

fowed separately,  he read. " Une occasion- Lhamaging to the funerary bark theory

allv finds, however, the bark enclosing the however, 1s the lnck of appropnate decora
sarcophagus and that which contains the fu- tsons on the ships. The boats at Dahshur,
nerary coffin attached, one behind the other says Cheryl Haldane, were covered wit

and the two towed together

clues about their funerary function
Perhaps that's how these ships were used, “Al least one was painted green,” she




an
aairl,

el funerary boats tvpically
were green. All the Diahshar boats
had stripes associnted with death
painted on their punwales. And
Lthelr sIeETINE OATS WETE CApH d
with hawks' heads and decorated
with lotus-leaf designz, strongly #is-
sociated with funernry rtusls.”

The Dahshur boats were burted
750 vears after Khuln's, which
muny account for some differences
But the ancient Egyptinns were ex-
tremely conservative, and 1t 15 un-
likely that they changed the desim
of their funeral boats very much
over the centuries

A\ present, we simply don't

Know enoueh to determine bevondd
cdoubt the function ol these marvel-

1
(ILS S

-
i

UZLLING TOO 15 why the ships
were Dured the wav Lhie "
wiere, Were they oisasserm-

bled, stacked, and tightly sended

mspde their pits to preserve them
l[or eternity, so that the dead King
could uze them whenever he
wanted ! Ur were they taken aparn
and hidden atter his burial 4z part
of some purithicaton rite to male
siife thiat no ane could ever yse
them .|!_'_.':.'I|:‘.

W hether they were solar boats,
lunerary boats, pugrnimage boats;

or simply roval boats, they plaved a part in

an extraordinary quest for immaortalin

They were bhuilt to carry a king who aspired

in become part of the heavens

‘nnl Lipke, that

the craftsmen who supported this guest dem

onstrated a remarkable level of achievement

“They showed a lot of sophistication in ther

engineering,” he sald, "and a great deal of

And we also know . spyvs

stvie

Hap Ahmed put it best one day as he and
Paul considered the first Giza vessel: " (ther
pariods have their high points, but none
compete with the Fourth Lhynasty for beauty
and for knowing when to stop. The work-
manship and {intsh were of the hnest level

and vet the craftsmen achieved a ssmplicity

Shedding light on the past with an aluminiem
fodl mirror, a tomb guard af Thebes directs a
heam of sunlight at a mural of ancient satling
croft. Our understanding of his ancestors” nau-
tical history has been greatly tlluminated by
what we are learning from Khagfue's royval ships.

of detall and lne that 15 an inspiration
Az for me. | constoler the ships an ongoing

['he Eovptian Antiguities Chres

iviie

MvaLery
MO as B Dians A ||.'l."-i'||r. L) EXA
the second PIL, S0 WE CADNTIOL EX T L oW 1n-
[ormation from there soon. And vet a discov-
ey As exciting as this one develops a
maomentum. Who knows where the next cluoe

Ay COmx from —one that may solve thi

whole riddle? L]
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Infroducing the all-ne
[T gives you the one thing you alwar

Elegance. Luxury. Front-wheel drive tfechnology. Electronic fuel- injem

« Acvanced front-whee! drive » Powerlul new V-4 engine
« Hectronic fuel injection - Fourwheel disc onfi-lock braking system”
= Self-leveling suspension « Crystal Cledr paint
« Adjustable front and rear seat headnests « Power rack-and-painion steering
« Automatic tempearnature contol alr conditicning
* PFower six-way drivers seat » Mark Cross leather seating
« faar-saat stemo heodphone controls
» Haectronic instrumen! panel « Heclronic speed conlnol
= On-boord ravel computer = Crysial Key owner came
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hrysler New Yorker.
anfed in a luxury car. Everything.

» power And Crystal Key, the ultimate owner care program, Everything.

RYSLER INTRODUCES THE CRYSTAL KEY PROGRAM.
ER OWNER CARE THAN EVEN ROLLS ROYCE OR MERCEDES.

a0/ S0000-mile Basic Car Warmanty' This covess the entire car You just fake care of nomnal mainte-
2 adjusiments and weor iterms we ake oareof the rest. Air condihioning engine. powertain,

NG rust, elechical compoanenis luel systema iiont suspension, engme Cooling systemathe works.

s, ands o buts And no deduchible cost o you edites

2ar/70D00-mile Protection Plan’ If you keep the cor aver five years, we shil cover the engine and

weartrain, We even protect outer body rust-thicugh for 7 yearsA00.000 miles

stomer Holline. Provides o loli-free "8007 tefephone number for you to call ’

hours a day |f you haove any guestion onwarranty or senice. Chnyler S’ﬂ

CHRYSLER. DRIVING TO BE THE BEST



To preserve the past
of our nation’s capital

AREFULLY STORED AWAY In
the Geography and Map
Division of the Library

of Congress lies a little-known
national treasore: the orgmal
1791 plan for the nation’s capital
hy Pierre Charles L. EnfanL

In its linee we find the inspi-
ration for the elegant citv Wash-
mgton has become: the obligue
avenues, landscaped sguares,
monumential public spaces. And
yet this drawing was dropped by
the Founding Fathers in lavor
of another.

Disturbed by L' Enfant's de-
laws in producing an engraved
map to show potential develop-
ers, President George Washing-
ton dismissed the French-born
architect before his drawing
could be printed. In its place a
plan based on L' Enfant’s waork,
but changed slightly by survevor
Andrew Ellicott and his brother
Benjamin, became the city’s first
afficial map (nght) in 1792,

This story and many others
are told by some 2,000 maps
and atlases of the Washington,
D). C., area, now being restored
in a joint project between the
Library of Congress and the
National Crengraphic Society,

We want to preserve these
maps for futore generations and
make them available to the wid-
est audience possible. To this end,
we-are contributing 348,250 in
one of the largest public-service
grants the Society has ever made,

The first phase of the work is
nearly complete: to identify the
maps and catalog them in the
Library's data base, which is
accessible 1o computer networks
warldwide. The Library will
then publish a detailed carto-
bitbliography of the collection.

Next will be the repair of the
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L'Enfant plan, which has not

been on public display since 19646,

The ink has faded, the paper
has become brittle, and the var-
nish covering it has turned dark
brown, After a facsimile has
been made, steps will be taken
to correct these defects and pre-
vent further losses.

An examination of the plan
underinfrared and other light
SOUTCes some Years ago showerd
notes made by Thomas Jeffer-
san, then Secretary of State.
Wherever L'Enfant had written
“Congress house,” Jefferson
substituted " Capitol.” New pho-
tographs made with advanced
film= and filters may reveal addi-
tional details, There are also
plans to digitallv scan the draw-
ing and enhance the image by
computer.

Eventually all the maps will
e restored and put on micro-
film. Among them are Wash-
ington’s original drawings of
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Alexandria made in 1748 and
1749, Andrew Jackson Down-
ing's landscape plan for the
Mall from 1851, and Albert
Boschke's 1861 topographic
map of the District, which was
confiscated by the War Depart-
ment in fear that the Confed-
ericy might use it 1o plan raids
on the capital

The four-vear project will ¢ul-
minate in 1991 with the publica-
tion of a historical atlas and the
staging of 3 MAJOr sympasim
and exhibit to mark the bicen-
tennial of the L." Enfant plan.

We're proud to be partrers in
this endeavor with the Librarv of
Congress, which was created in
1800, the same vear the federal
povernment moved from Phila-
delphia to the new capital We've
enjoved a special relationship
with the Library over the yvears
and look forward to celebrating
together the founding of our
beautiful city on the Potomac.
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Noft Rolls Royce. Not Merceqes.
No ofher luxury seaan.

Only the all new Chrysler New Yorker
protects the entire car
for 5 years or 50000 miles.
Just take care of normal upkeep.
We cover the rest. No deductibles.
No ifs, ands or buts.

With Chryslers new Crystal Key Owner Core Program, for 5 vears or 50000 miles”
all you do is take care of normal maintenance, adjustiments and wear fems,
Chrysler takes core of evarything else. Engine, powertrain, air conditioning stearing
rust, suspeansion elecirical. Bverything right down o the door handles

And you'na stil protectad on the engine and powertrain for 7 years or 70000 miles
and outer body rust-through for 7 years or 100000 miles’

And if you have a question or nead assisionce, thenes g 24-hour toll-free hotline

The Crystal Key Program starts with the ali-new Chrysler New Yorker Luury Blegance.
Front-wheel drive Fuel-injected V-4 Everything Complately protecied.
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“At Kure Beach,N.C.,Bryant
tests its air-conditioners in
corrosive salt air—to make

sure yours has theright &

'-.

Chuck Yeager has the feel tor machinery,
and the experience in testing, to know the
right stuff when

He sees it in the rugged central air-con-
ditioner built by Bryant

| : 2 gk
.'.I'I TV ANL IS CONSITULCTE

e 525 1]

1 of top-guality
materials. | he heart of each unit—its com-
Pressin
with all workings sealed hermetically
Exterior valves are brass. [he cabinet is
galvanized steel, coated with zinc
|'!'['| . :-'-]'Ji'l. 118

All key components, subassemblies,
circuits, and relays are tested. tested. and

retested inone ©

has valves of hardened steel

{ the biagest, most sophis-

ticated air-conditioner and furnace

Sthf tﬂ la-Stj,-— lTest pilat Gen. Chuck Yeage

L=

o

i o ey 5 .II ':. i [ '
research facilities in the world

Then, |.i'!r.i||f~ while machines are tor-
ture-tested for durability in natures real
world laboratory —out on the beaches

(Ut course, Brvant backs its air-con-
ditioners the way it builds them, with a
reassuring limited warranty. Your dealer
will give you all the details. And vou |l like
himn — because he has the right stuff, too

Call 1-800-HOT SALE.

ATTI

The right stutt
to last.




Maximum length, approx, 45em

Surviving number: Estimated at a few hundred ar less

Lme af the greatest roles of photography is to
record and preserve images of the world around
A5 d :5-..'[i[-._l_'_'.' tor all
genermbions. A photograph of the Madagascanp
share tortoiss captures the mitncate pattem and

= FErA i+ r - - o
IJH III i3 -.:._'l .I !-Ir-'l -||:.I|:il:l-|| id II|Il

(HAY

distinctive texture on the shell of this extremels
rare and httle-known tortoise

Loncealed tor most of the vear, the plowshare
oricse emerges from its hideout with the first signs

Oof the wet season (o search for food and a mate

Vales become particulardy achive. engaging in headd
Fng

to-fead combat using a bony projection beneath t

neck, which @mives the soecies i1s coinmon name

E DS 620-650

The Nnew auTDiocus 5LE cameras

AMore than autofocus
More than ever

: - o
Madagascan Plowshare Tortoise Genus: Astrochelys Species: yniphom  Adult size:
15kg maximum Habitai: Bamboo
A gL I':1".'- |':!'.| CGECHIUOUSs sorub forest on edoe of r|||_|'1| SAVANNE N |'|_:_r|i|_a_ gsleTn ""1.5: FlaEER

Aduhl wetght: Approx

- T

= T e

g

Photographed by David &, Cui Fametioss Thalits——

Wildlife as Canon sees it

Found only in very small numbers around pockets
of bamboo and scrub forest, the plowshare tortoise
requires contimuous protection and the preservation
of 1ts habitat if it is to survive. Like most endangered
species, its future depends on mankind’s abality to

live i hamony with the natural world

uable research tool, photography can

\n inva

contribute toa greater awareness and understand
ing of the plowshare tortoise and how it hves
withmin 118 natural environment

And understanding is perhaps the single most
important factor 10 saving the plomshare tortorse
and all of wili

e
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shopping or country club
ﬂt‘ﬁﬂﬂTH’EﬂlﬁEﬂfﬂﬂﬂEﬁElﬂﬂl}fﬂuﬂnfgﬂ
the freedom of dashing a:masmuntryﬂdnﬁ.c 7:
streams, climbing muuniams ing th -
zards, humming down rain-slicked rc Hia:aus:ﬁla
4x4 Chevy s-mmnﬁuﬁ'mnprm with patented
Insta-Trac. to let you shift from freewheeling 2WD
to 4WD High and back at any speed.
- Test drive Chevy 5-10 g mﬁnz:
| sel-injected Vortec V6 power. It'll make your
pﬂmrﬁﬂiuﬁwﬂrhﬂnhmhﬂen
= Very, very quickly.

aq,° utlﬂ:ll Besl-backed Blaxers ever. 6-year/60.000-
Mﬂ " [P mile powertrain warranty protection and
T & years or 100,000 miles of body-rust-

; through protachon. Solid prool of the guality
ot T Tt wamanrate - Buailt into every new Chevy 5-10 Blazer







Tunein Sunday, April 3...

for a rare view of puffins, curious and six-pill shark And, Sunday, April 24,
Httle-known seabirds that live in thie nar over the jungle canopy in a tree
opoen seas and rewurn anmually 1o the 1:+|1- trolley that fransforms scientists
Atlantic coast to nest. Sunday, April intor arboreal aviators.

10, prow] throwgeh Minnesota wiood

landds as EXPLORER tracks the behavior =

andd inreracton of wild black bears. Ever ""I iﬁ“l“jﬂ?

Sunday, April 17, dive to the seafloor qp m.ET on

where, from a submaring, scicniisgs '_
observe and photograph the clusive "ill]'l-t’.'f"ltﬂtlﬂﬂ Tﬂq

Also Mondave at midnight ETA pooe. PT arad Satucdays 9 am. EN C 19RE Mabonal Creograplne Socuety




ce Motor Cars Ltd.
demands no Iess than perfection.

THE SLVERGHOST

A new standard of excellence from Franklin Mint Precision Models
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PUT ABILITY
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Support %

The Best Gift
You'll Ever Give Your Child.

A Library Card*

M

*Guaranteed

for a lifetime of learning
and enjoyment.

AN ERK AN LIBRARY ASSORCIATICEN

Members
Forum

Sleep

A= someone who 15 fascinated by the subsect of
a firsthorn son 10 sudden
infant death ssmdrome (SI15), 1 read “What Is

['his Thing Called Sléep?” in the December 1987

Eaike with great interest. A caption sugeests thal
maonitaring can save babies from SIDS, but this
has not béen borne oot by the evidence, In fact, a

sational Institutes of Health report does
not recormnmend monitors for SIDS sibling=. 1t is

important that the public not be lulled nto com-

placency by the mistaken impression that SIL¥S
has been solved. We now know that this tragi
rnhenomenon 15 more complex than ongnally
Appreciated,

HEm! LLoyD-PRICE

{ aleam | II.IIII Ay

Congratulations to Michael F. Long, His i a
far the best story on sleep that I have ever seen. It
was accurate; 1t canght the major 1ssues; it differ-
ined 1t was alive. Has
Ne EVEr conslderec o CATeEr 1N SClences

ALLAN RECHTSCHAFFEN

Why do manv animals sleep? Because 1t gets dark
At might. Hunting, foragsing, nest bullding, and
other activities that rely on vision must come
shruptly-to a halt, On a dark might even we hu-
mans have difficulty walking, as anvone caught
camping without a DEht source Das diSCoOVEern 8
seems to me that the behavior of sleep 15 an adap-
tation Lo our environment cather than the fulil
ment of some unknown physiological function

MELANTE HUNT

Hepbaley |

I i N Exdd TR TR

supeest the reason we slee is related to '.."II. A

that human voung are dependent on their prr-

nte for a large porbon of their lves, The feeling

Ol TENOerTie CEPITIE | hild 1= |-| enomenal A

hild who never slept would not allow this re
newal of a parent’s protective feelings. As the
muother of a voung child, T picture one who ne

sleens, and wonderf anvone would want the job

[rom EXploring vo

||.'|I II|I :ﬂ:-':'l'i'i'-'u'i._'- 0l



['have a kind of epilepsy that occurs anly in my
sloep. Your article gnve me real belp with under-
standing what happens during sleep and also a
new clue as to the specific causes of my setrures,
LAUTRE KENDRICK
Carpinteria, Califoraia

What a great pity Lo waste 35 pages ona dull topic
like steep, whichis well outside the realm of geog-
raphy, while allotting only slightly more to the
highly interesting oldest shipwreck.

JACK CARLISLE

Montroce, Colovado

Bronze Age Wreck

One year ago we were conducting research for an
exhibition on underwater discoveries. Chur path

began with the world’s most famous treasure
hunter [Mel Fisher] and gradually led us to the
Institute of Nautical Archacology, where we
spent a lew dayve with Dir. Bass and his students.
Like many people, we weére misled by the trea-
sure hunter’s gleam of fool's gold. It ook us
maonths to learn that Dir. Buss and his crew were
painstakingly extracting something far more
valuable from their sites—knowledge. Thank
vou for sharing the potential of underwater ar-
chaeology. Your expedition suppért and extraor-
dinary coverage of the results are o gft to the
waorld far richer than precious metals

Diavin GoWELL

KENT Davis

Mirunt Holly, New Jersey

Could it be possible that the resin found on the
sunken ship was for mummification processes
practiced by the Egyvptinns? The resins were used
in molten form for temporary packing of the
body. Due to lack of arboreal vegetation, the
Egvptians relied on such trade, especially impor-
tant to ensure afterlife for pharachs and rovalty,

KRAREN M. Evans

Woodacre, California

1 take is=ue with the statement that ¥ most Cypri-
ot pottery was not wheel-made. It was therefore
not guite symmetrical.” Potterv made by the
Pueblo Indians in New Mexico is recognized as
being of the finest quality, beauty, and symme-
try, vet it is made not with the wheel but with the
coil techmigue. Scores of renowned potters use
the method, most notably the late Marna Marti-
nez of San Hdefon=o Pueblo.

HuaH 5. EsPy

Chainey, Hilinois

Your December tzsue 15 truly vour finest hour
First George Bass's incredible discovery. Then
that delightful non sequitur by Sorrel Wilby,; be-
cause college was repugnant, she would walk

across Tibet
SUE S, MoUANN

Amold, Maryiand

Members Forim

Tibetan Trek

Sorrel Wilby's article an her Tibetan trip was
superh, Her ndventurous epirit reminds us that
we can learn much-about curselves when wetake
achance and make ourselves dependent and vul-
nerable. The developed world seldom causes us
to extend ourselves. Her trek gives meaning to
the expression “getting back to basics.”

Toan W, SouLe

San Diego, California
Congratulations 1o Sorrel Wilhy for her refresh-
mg articie on Tibet, full of vouthful enthusiasm,
plenty of humor and excitement, fraught with
peril, and crowned with spiritual enlightenment

EATHLEEN PFAFFLIN

Crafimeasu, (uebee

This young lady was an accident waiting to hap-
pen. li-trained. poorly equipped, and with no
sound planning or preparation, che apparently
relied on the graciousness of the people of Tibet
Her conduct leaves a negative image of the for-
eign hiker that others will have to contend with
when walking in her footsteps.

RicHARD E_NETHERWOOD

Algmeda, Caltfornia

If half as much space hiad been given to the aches
and pains of the writer, we could have learned
twice a5 much ahout Tibet.

Twson PECK

Emden, Hitnon

Sea Islands

Congratulations to Karen Kasmauski on the ex-
cellent photographs she took of us accompanying
the very good article by Charles Blockson on the
Sea lslands (Deécember 19873, Tremember vivid-
v the great pains she took not to offend while
photographing, and her many trips to catch peo-
ple in the natural mood. Evervone I have spoken
tois very happy with the story, and we are getting
wondertul comments from around the country.
In a recent development we have been visited

by scholurs from Sierra Léone searching for con-
nections with Amencan blacks. During slavery
times Africans skilled at rice growing were
sought to deévelop the rice industry along this
const. One hinguist is findimg links between Gul-
lah and his country’s Krio language; another is
tracing the American roots of South Carolina
blacks who returned to Sierrn Leone in 1822,
This spring we look forward to & visit from that
nation’s President Joseph 5. Momaoh.

EMoORY 5. CAMPBREL].

Penn Communily Services, Inc.

St Helena [slond

Soeth Caroling
lextend my deepest appreciation to the magazine
for svmpathetically exposing the destruction of
Sea Island culture. For me it was not anly heart-
warming but alse heartbreaking. 1 was able to




£ the unique culture of my father £ side of mo ["he University of CGeorgin iz secking to Reap hifi
amily, But it was heartbreaking to learn it 1s be- 15 1t 15, Sapelo 18 as wonderful us Tracey Walke

ing wished away by unconcern [or the tradition savs. It must not become another Hilton Head
[ AlTD :I'LI'I"I s "L chtldren should be b MARCARET A CROWDER

to experionce this rich culture, and not in som Vubwrn Eniversity, Alabama

mtseum exiibt, I this culture does disappear, 11

will be a loss for all American: _
It was a terrible shock to learmn that Pat Jones-

.EIIII-..-'-. .Il.l'l Il:"l L |l -I-il'-.-.l e Tack2on hid died, asshe and | were friendds 3t the

Fahie o) Limiversi f Michigan. My husband tvped hier

sapelo is not as idyllicas Blockson leadsustobe-  dissertation, and somewhere in my photo nlbums
heve, Uurrently, the beauty of the ishand and the 15 A picture of her in a rocking chatr with my
life-style of Hog Hammock residents are threat daughter cuddled in her lap, Pat was benutiful

eriedd by the very opency controlling it 1he Lreo nsidle and oul I remember Dow impressed Sh

ma Department of Natural Resources wants ti was with the Sea Island people; 1t was abivious

develop parts of the island to enhance tourism shie not only stuched them but loved them Loo

O e

IF YOU'RE LOOKING FOR THE ONLY TRUE MODEL WITH ROOM ENOUGH FOR A

MID-SIZE PICKUFP THERE IS5, WITH AVAIL- FULL SHEET OF PLYWOOD, PAYLOADS UP

ABLE 3.9L V-6 POWER AND NEW ELEC- TO 2,550 LBS., A S5TYLE ALL IT5S OWN

TRONIC FUEL INJECTION, AN 8 LONG-BED PLUS OUR UNBEATABLE 7/70 PROTECTION




removal of artitacts from the oldest know
wreck. YWhy s o criticized while the other

PLAN, THEN YOU'RE LOOKING FOR A

LONG-TERM LOVE AFFAIR WITH ONLY ﬁ GarrA BE‘
ONE TRUCK IN THE Wﬂﬂ'tﬂ.”fr'ﬁ GOTTA ms

BE A DODGE DAKOTA. W AN DiVISION OF CHRYSLER MOTORS

%

“see T/70 powertroin & 7/100 outer body rust-through

limited worronty ot dealer. Restrichions apply
BUCKLE UP FOR SAFETY




oung boy, | dreamed
oing great things.”

“My name is Pusko Jezic. And, in my
youth, | dreamed of bringing home
a medal to my country. The dream
came true, both in Helsinki in 1952
and in Melbourne in 1956.

. “*Today, I'm an American citizen,
I holding a doctoral degree in organic
w technology. And I'm part of another
g team...at Dow. We responded to a
plea from surgeons for new, lint-free
fabrics. Why? Because the lint that’s

‘always present in cotton is. all too

‘often, a cause of post-operative
‘infection. Today, non-woven fabrics
FRR«=made from Aspun’ resins are making

surgery safer
“I guess you could say that, when
our team wins, the whole world wins.”

Dow lets you do

=

As a
of

*Trabovroml, o The Dvee Chemiical Company 0 FREE The Ds Chermical Comgany
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CONTROLS THE AIR
LETS IT MOVE LIKE

THE WIND.
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MERCURY SABLE. Few production sedans in  on the road-giving the driver better control.
the world move through the air with the ease of  To please Sable drivers even more, there'’s our
Mercury Sable. On the highway, it slips through  6vear/60,000-mile powertrain warranty, Certain
the air so efficiently ituses  The ShapeYouWant' loBeIn,  restrictions and a deduct
less power, holding more in reserve. mm ible apply. 50 ask to see this kmited
In addition, Sable’s shape directs the warranly at your dealer. For more
rushing wind to help the car keep its hold ’/?i Sable information call 1 800 822-9292.

Buckie np—topetiur we can swe ot LINCOLMN-MERCLIRY DIVESION @
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Fuel-injected V. /e Exceptional Room and Comfort. The Marda 219
the heart _I' thie Mards OFFEMS Mnoe 1rtenod foOofm Than a Mpprcages-Hanr S00k or
929 s parformance lies BMW 5482 You also get &n automatic ciimate comtrol

r SB-vialve, 3.0-litre, 158 yystem. B-way adjustable driver's seat with lumbar sup
O SepOWEr Sverhead port. fich velour uphakstecy, Plus the peace of mind of Loy intenie cEmmitment to

am VB angine with Muazda's new 38-month or 50,000-mile " bumper-to- your total satisfaction
electronic fuel injectior bumper warranty. Leathor intetior B optional irats The Mazda \Way.

e ‘ Fror st vismasas nsion woneto:
i e | i
|
|
|
|
|
|

'. g Cffer, Box l-"-."_.

) .
1i |-|| '--.-'.." 1 e
!

s .-;I-I_'||'..--.-!-‘--ﬂ'.|'.'l:|1 ext. .'-"l'u"




_ﬂh

DIS covet what happ ene
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valking sti k ally swatter. blocks ol historic district and a  shore, our madlands, angd biue-
sl i | TiLCH '] | - restored Victotan wats o I'-'ii'-l'_-_: LI "_:I:!.-'.I._'-
Al acmo -~‘.-1|"|| arofina O, follow the high moad o \nid voulll find thar, even
oulll find placesth arcontinue  miles of white beachus ii|--.:-_fi'u.""r_'1.||-_,|i:-|||.{i.--._u wered
odwellh hLl||1|Iu I th [-h: \nd to the littde ll'---'-n' us four hundred years ago
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On Assignment

v E HEARD & thump, i
aur henrts stotoed.
FARODUK EL-BAZ (toD,

upper riecht), Egvptian-horn
director of the Center for Remole
sefsing al Boston Lindversitv,
ricidls the moment ol péng
iraton mto & 4,008 =vyEar-nig

Boat grave. sharing the sucoess
are GEOGRAPHIC Editor Hill
| Ir-I'r: 1L, 'll|l- CreyeT, Ao e
ern expert Pete Petrone, lefl
Bob Moores, third from left,
desienied the indeniow: air lock
that made this project pos

able. Invalved in the desien of
the lunar-sampling dridl for the
Apollo program, the Binck
Lpcker enmneer hood more than
1 passing interest in the bhoat pit
An avid omateor Egvptologist
he has long pondered " how the
Eovptinns built pyramads with
primitive technology, how thi
ciomets were ratsed, and how

LeEy Crealed ronms m Lnose

“HOT TO PIECES by Allied air-
craft during World War 11, a
Japanese Mitsabizshi bomber
nifeees author PETER BENCH

LEY, who traveled to Papua

Mew Crunnea Lo mvestigatie sul
miereged wrecks for this 155ui
veteran Canbbean and Atlants
dliver, he calls his experience 1
the Bismarck Sea " unparal-

F :'|| |'.l marme e o mon
of the reticence you expect
yrouni human bemngs. Almosi
evervthing would come right uj
o us. Benchleyv, 47, who drew
i hiis divinge expertise for his
novels famws and The Deep
furned to s davs as A Spee
writer for Pressdent Lyndon B
Tohnson for the setting of his

most recent novel, O Licarancs




YEARS FROM NOW IT'LL GET STARTED
FASTER THAN YOU WILL.
jALICHS Do e expitos e fnade o iele dimen o iy i Kajggc Ve i e

j, That's why our troctors stay young. Even as they grow old. For detals, call1-800.447-9126, | Smme
S Mok | 500522675 NOTHING RUNS LIKE A DEERE’

r Wz als




A complete set of instructions
for the firsttime smoker.

Lon't

¥
“Americun Heart Association
WERE FIGHTING FOR YOUR LIFE




AN ENGINE
SHOULDN'T BE
FORCED 10
COMPENSATE
FORITS FUEL.







" Finetuned 002 geogaphic N5 EXXON 93 SUPREME.

L Precision equipment for precision engines.




Car and Driver calls it one of the
ten best cars in the world.

The experts hhueh;aenﬁajrhtgn iutﬂhuu'l
the Ford Taurus. But then, there's a lot to be .

said for an automobile that offers world-class

style and performance as well as world-
renowned value,

It's driven Car and Driver magazine lo
name il one of the ten best cars in the workd
three vears straight, It moved Boad & Track to
call it one of the ten best values in the world

Huckle up—together wi can save livies.

out of cars sold in the U.S. (including the
Honda Accord LXi, Mazda 626, and Nissan
Maxima SE) And as Motor Trend ﬁmph put

it *“We should all stand up and applaud.”

Peaple, like Houd & Trock, are impressed

by its available V-6 power (along with its new

3 AL engine) and iis mphjsnuatﬂd 4-wheal
suspension. So many people, in
HILL thal Taurus now outsells every single ca



ItFordTam'us

the nurnpullllm makes [based on '87 model
year manufactumers’ reported retail deliv-
erins) Proof that its celebrated design has
impressed mone than just automotive editors.

And with Ford's continuing dedication 1o
design leadership, we fully expect the
“success of the Toarus sedan and wagon (o go
o andd on. And so, we imagine, will the
experts’ praise.

- For more information on Ford’s awand--
winning Taurus, call 1-800-622-4511, Yam ta
9 pm EST.

Ford Taurus.

Have you driven a Ford.. lalely?
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