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OT LONG AGO I flew aver the Carib-
Nhean off Cartagena, Colombia, with

oceanographer Mike Costin, an expert
on sunken ships along the Spanish Main.
We spotted only one wreck, now marked
with a light to warn othér ships off the reef
that doomed her, but we knew that below us
were literally hundreds of colonial-period
ships littering the ocean floor.

Like so many others, Mike 1s particularly
captivated by the storv of the richest trea-
sure ship of all—San José, sunk by a huge
explosion during battle with the English in
1708. Down with her went a manifested car-
g0 of gold worth half a billion dollars at to-
day’s prices; other private treasure aboard
could double that value. It is probably the
richest cargo ever sent to the bottom, where
it rests today at a depth that hasthus far safe-
guarded her secrets.

Not a few of the colonial wrecks were the
victims of pirates after treasure. In our day,
apportunisis using modern technology have
succeeded where the old pirates fmiled —
looting ships, and without finnga shot. But
as Mike poimts out, the day of counting a
ship’s value in treasure alone is gone,

Fortunately, most nations have come to
realize that the world's waters are stockesd
with untouched time capsulesin the form of
sunken ships that span almost the entire his-
tory of man. Astechnology picks the lock on
Davy Jones's locker, scholars will increas-
ingly turn to the study of this greatest histori-
cal archive on ecarth.

Colombia has made it clear to all comers
that all wrecks in her waters are archaeolog-
ical sites of great pational importance and
will be approached and salvaged as such.

Before too many vears we hope to report
on the scientific salvage of the San.fosd, just
as past articles have told of discovering such
other Spanish shipwrecks as the Atecho
( June 1976) and Santa Margarita (February
1982}, But for now we bring yvou the saga of
the salvage of a ship with no treasure of sil-
ver or gold but great hastorical riches.
H.M.5. Pandora ripped open her bottomon
Australia’s Great Barrier Reef 194 vears
ago. Bound inironsin Pandora's "box" were
14 Bouniv crewmen being returned to En-
gland to stand trial for mutiny. GEOGRAPH-
IC veteran Luis Marden, who found the
wreck of the Bounty in 1957, tells the storv.
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Tragic sequel to
Bowunty mutiny

Wreck of
H.M.S.

Pandora

Found on
Australia’s
Great Barrier Reetf

By LUIS MARDEN

PFONLEER CHOEF, ST L GEOELAMIIG MORRION FT&FF

From a prison box on the stern
of a British man-of-war at
Tahiti, 14 Bounty crewmen look
their last on wives and children.
Peggy, consort of George Stewart,
holds aloft their daughter Charlotte,
while her companion gashes her
scalp i grief. Sailing home to
Britain, H.M.5. Pandora struck
Australia's Great Barrier Reef and
sank with the loss of 35 men, four of
them mutineers, two still in irons.

Author Luts Marden—who found
the remains of the Bounty in 1957—
dived with Australian archaeologists

to study Pandora’s remains.
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“MNever fear my Bows, we'll all go to hell together ™

Fhe oretw hiod mast trme Lo leap over board,
gecompanying it with amost dreadful vell.
Fhe evies ofthe men drowning in fhe wader wits
af sl awful in e exiveme ) Dt as ey I0HR,
and became fani, it died away by degrees

- FEHGE FEAE LT, WTF W ENED

AINTLY. across nearly two centu
ries and through one hundred feet of
seawater. the cries echo in my ears,
attenuated and distant ke volces 1n

a dream, until they fode and die in the tin-
kling bubbles of my breathing: | am sinking
slowly, bathed in steel blue light, toward the
silent seabed that received those drowning
satlors of long ago

Beneath me a dark arm of iron material
izes in the blue. AL 110 feet | bump gently on
the hottom, raising puffs of silver sand
Small fish turmm and flash like burnished
pnewter in the pearlescent light. T hook one
arm round the gigantic fluke of a burned
anchor to hold agsmmnst the tugEmg Cur-
rent. Strewn along the seafloor, the dark
shapes of anchors, guns, chain pump wheel,
and other ship fittings recede into the glow
of distance

I am embracing a piece of history, the
wreckage of H.M.S5. Pandera, 24 guns,
Captain Edwards, lost on Australin's Great
Barrier Reef on 29th August, 1791, She took
with herta the bottom 35 men, four of whom
had lived through the most celebrated sed
story in history, the mutiny and piratical se1
sureof His Majesty's Armed Vessel Bounty

For more than three decades I have lived
with the Bounty story. My fascination with
that turbulent tale has continued to grow
from the moment 1 found the remains of the
Bounty oftf Pitcairn Island in 1957

Now, by a turn of fortune, when T touch
the remains of the vessel sent to capture the
mutineers, 1 am the first to lay hands on both
sunken ships ol that tragic story

Pandora found only the mutineers who
were foolish enough to remain on Tahiti

Leap for tife will end in death for some
manacled mutimeers scromblng from
“Pandora’s Box," their prison on the
guarterdeck, as the ship takes her (oSt
heel. Ten prisoners survived.
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Fletcher Christian, acting lisutenant and
rinzleader of the mutiny, had taken Bounty
and, with eight shipmates and Polynesian
women and men, sailed into self-exile on Pit-
cairn Island, where a handful of their de-
scendants live today.”

Hollvwouod and a bad press have unjustly
eiven William Bligh, master of the Bounty,
an evil name. He was irascible and often
used “a great deal of gbusetul words,” but
he took good care of his men, and he Was a
superb seaman and nevigator, like his for-
mer chief James Cook

DWARD EDWARDS of the Pandora,
on the other hand, was all that films
and popular fiction have libeled Bligh.

When this callous commander serzed his 14
prisoners at lahity (some, believing them-
untarily them-
apped them, “Iron'd Hand
and foot,” iInto a wooden cell érected on the
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I Found the Bones

NVinrdon, SNATIONAL GEOORAPHIC, Pecrmber 1957,
aod “Pitcerm and Norfolk—The Sama of Bowspdv's
| ORI

Children,” by Ed Howard, in the Octobet

GEDCGRAPHIC

Drawn by the moon, green turtles [umber

lay their eges

ashore on Pandora Cay o
(right). During unusually high tides in the
rtral spring of 1984, as many g3 7,000
furtles a night came to isiefs on the Grreat
Barrier Reef. On submerped coral narth fram
this cay, Pundora ended her days

Sheltered in makeshift sall tents (above} on
a nearhy cay, the surviving officers and crew
ppaded the torrid sun, as shown in a sketch by
piutineer Heter f'ﬂ.__-.'.'.'._:-u.-n_.' HI.F["LI;".? Eewiard
Edwards would neither permit the ten
remdining mutineers to enter the tents nor gl
them use of an old sail. Although they uried
themselves to the neck in sand during the day
the eguatorial sun feft them looRimg "as 1f

dipped 1n tubs of boiling water

26 Vanhiponal Geograpnee, October [9Y83



quartérdeck. One of the prisoners, James
Morrison, former boatswain's mate of the
Bounty, recorded:

“The Carpenters were set to work to
bitild a kind of Round-House
which we stiled

this place,
Pandora's Box, was only 11
feel in length and 18 feet wide in which
were two small Scuttles of 9 inches, and
one on the Top of 18 or 20 inches square, se-
cured witha bolt . . . the heatwassointense,
that the Sweat . . . ran in Streams to the
scuppers, and soon produced Maggots.

This and two necessary Tubs which were

kept in the Box, made it truly disagreeable

“The box being built in a rough manner
admitted the Rain freely This soon
brought sickness amongst us, and the Sur-
geon avery humane Gentleman, gave all the
Assistance he could, but at the same time in-
formed us, that Capt. Edwards had given
such Orders, as prevented him from being of
Any Service

This 5 the accommodation that Ed-
wards, in a self-serving letier to the Admi-
ralty, described as an “airv and healthy
situation.” (Continged on page 435}

PETENEE AAECHE

Wreck of H .M. 5. Pandora
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Bounty
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evening of Aueuse 28 1791 she struck
the reel and sank the next mornang

NEnDv-rine survivors in four ship's boats

Mdade thedr way to the Dutch settlement
at Tirnar, 1,100 mules away, only a third
of the distance satled by Bitgh to the

sarne tandfall
The dive

C':-'.."'L'Li'l...‘_'l1 e the sandy deep, Pandon
ay forgotten for nearhy two hurtdred

pears. dn 1977 o Australtan divers
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tothe tip of Lape YorR n northerm
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Last anchorage for a man-of-war

FISH'S-EYE wview of o
sunken piece of history:

Pandora, punitive ship of 1791,

lies ina grave of sand ar 110
feet. Using a mosaic of
photographs token by
expedition photographer
Patrick Baker, artist Pierre
Mion painted the artifacts
where they were found-—metal
and ceramic objects in refative
order on the seabed. Their
distribution shows that the

ship did net break apart after
being torn on the reef, but
gently settled in the sand.
Outtines indicate the buried
hill and the original placement
of dech firmitire.

Tons of sand will have ro be
shifted ro revieal the hull
timbers, which souncdings
indicare regch 20 fest below the
seafloor. Meonwhile, divers
recover isolated artifuiots by
excunvating with water dredges

aned airlifts, dewices that sucl
away the overburden.

The most prominent objects
vistble on the seafioor are o
targe omchor 1 af the stern, the
chain-pump drive wheel 2
amidships; and the galley stove
3 in the foredeck areq. Items
found under the sand are
shown tn red. From stern o
stem: stermpost sheathing 4,
hull timbers 8§, canngn &, a
copper caldron 7, the chain-




pump drive wheel and shaft 8,

the galley-stove deck cowling 9,

earthenware storage jars 10,
and spare rudder fittings 11
Among the personal items
recovered was a small pocket
telescope (below), with draw-
slide focusing. It probably

belonged to one of the ship's
officers.

The boarding ax (right) was
part of the ship’s arsenal,
Simpler versions were used as
trade goods. South Seo
islanders prized them highly,
having only stone tools for
cutting and hewing.

Bottles {far right) survive in

nearly pristine state when
covered with sand. The square
case bottles, so-called because
their shape allowed packing in
a box, customarily held gin,
squat onion bottles wine or
rum, and the long-

necked bottles port.
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(Continmued from page 427 )

[ read Mormison’s manuscript in an un-
published memoranduam in the Mit
arary in sydney, Surprisingly for his ime
and station, Morrison seems to have been o
man of some education, as well as irony and
wit. He prefaced his memorandum with a
Atin tag: Vedi ef Scro——1saw and 1 know

FTER A FRUITLESS three-month
search for Bounty, Edwards turned
his bow toward home in August of

1791. He was seeking a passage through the
rreat Barmer Reef to Endegvour Strait
when disaster struck. aays dMorrison
“Un the eveming of hl. 20th [283th| Aue
the Pandora went on a Reef, I might say
how, but it would be Lo no purpose. 1 was
between 7 & Bin the Evening & she beat onit
till between 11 or 12 when she ot over, and
brought up in 15 fathoms: while she was on
Lhe Reef she lost her midder, and receiverd
many severe & repeated strokes, inso much
that every one expected the Masts would go
overboard hearing that there was U fee
watér-tn the H
think, that the Ship was going down, and
judging that in such a Case, evervone would
think of himselt first, we broke our
Irons But when Capt, Edwards heard
it, he ordered us 1o be hand-cuffd and Leg-
ironed arain & Favie ordérs o the Cen-
Linitls to fire upon us, if they heard us
make any motion.
“The Boats were now
stern, and we could observe the Officers
putting things into them, and heard ane
of the men =sav ‘I'll I'Lr- damned 1f thev gn

T OF Il-'|_l| [TV

Fave us Reason to

inder thie

without us," This caused
our lrons, & 1 heard =l1|. Master at Arms
say ‘hire upon the Bugpers.” Upon which
1 ‘begg'd for Gods sake not to fire.’
‘About Sunrise ¢ bege'd of the Mas-
ter at Arms to open the "'~- uttle, to which hi
answered 'never fearmy Bovs, we'll all eoto
hell together,. ' T1
s Lips before the Ship took a =allv, and
and the Corporal rolled overboard, at the
zame Instant 1 saw Capt. Edwards thro' th
Stern Ports: swimming to the Pinnace, and
the Boats shoving olf as fast as possible,
the whiter Howing 1n on us, when th
hand of God directed the Boatswains Mate
o the Place, he was serambling upun the

HE WOTSs Wen IZI.:I-I|.:-. ot o
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Wreck of HOMUN. Pandorn

Submarine grid covers the site of
Pandor (foldout). A team of dive

arc I1|.:|II|I 1555 1oCRSs fwar-meler - S0 Ldre

Hurminum frames together to provide
"-';':'?'-'fl-'.-'i'l--;r:r-z for mapping and
recording. Before recovery, each object
whas plotted on the grid to establish
prohable distribution ar the moment of
sirtkine. An A-frame for stereo
photography stands n the bockgrounid

Rough seas made it :|?'-|"-.--a-'.-i'-.|L- %

LETEE |I':" '|||l|'|l' ||I|'.' II"'|':III IIII.'-"u'.' I I:Ill.'

art inflotable boat Fresm '|'|r drving vessal
to the site (top), Model maker Woyne
Wasters fabowvel fashions g small

‘andora as the ortginal was butlr,
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Box & heard our Cnes, had the presence ol
muind to haul out rl]l Bolt, and take the Grat-
ingofi 1] jall, except Hillbrant

| Wit about an hour and an half in

Lthe water, when I was taken up in the
blue Yaul & soon after lpnded on a small
sandy ]%.u'}.' 2or A miles rom Lye Wreck ™
The ship's boats landed 99 men on the
cay, ten of them mutineers. The prisoners
having been confined in the shade of the bhox

Ior f1ve months, were bleaches white gs @
coil's v, but Edwards would not allow
them to enter the makeshift tents, nor give
them an unused sail to cover themselves

from the vertical sun

Peter Hevwood, one of the surviving pris
in a letter to his mother: ¥, . . the
only shelter we had was to bury ourselves
up Lo the neck in the burning sand, which
scorchad the skin entirely off our bodies, for
we were quite naked, and we ap peared as i
dipped in large tubs of botling walter

Fallowing thalt master marner William
Bligh, all 99 survivors, in fourboats, even-
'|.'.-.!|'. reached the Duteh settlement at T
mor, aithough they had to sal only one-third
the chistance traversed bv Bountv's launch

Dners. sl

after the mutiny. Bligh, together with 18
loyval segamen, had rowed and satled 3,618
nauvtical miles in 41 davs, an unparalleled
feat of -.:]n--"u hoat navigation

Edwards eventually brough

15 prison
ers home to England to stand court-martial
Ot the ten, six were condemned. Two, Peter
Heywood, mdshipman, and James Morri-
s0Gn, Dogatswim's mate, recémved the Kinge's
pardon, and Willtam Muspratt, steward
was released on a technicality

Three seamen, Burkstt, Millward, and

Ellison, were hanged at the vardarm

VERSHADOWED by the imfams
of the Bounty story, Pandora lay
lorgotten in bher lguid grave for

186 vears. In 1977 an Austrahan diver and
hlmmaker, Ben Cropp, together with a
aturahst, Steve Domm, enlisted the aid
of the Roval Australian Air Force, whose
subimurne-hunting aircraft carrv a magne-
tometer, an mstrument that detects anoma-
lies in the earth’s magnetic field caused In

miasses of fecrous metal
I hey found the remans of the vessel

Wreck of .M. 5. Pandormrn

behind a reel off the remote north Queens-
| III'l-Cr"-d‘- L, Close Lo New ruinea

Cropp's and Domm's researches had nar
revwed the search to a few coral ';r:l_ql-. n the
vicinity of a place marked Pandora En-
trance on modern charts, The areraft’s
commander, used to trackine submarines of
one or two thousand tons, was dubious

hout locating & wooden shin whoze iron
puns and ballast -m,_'!.r total B0 tons

'[ nard .I|]I'!L':]l'-"| my dinghy in the center
of the search ar " Ben "rl_-||'5| rl:-jll My
“The Neptune |'|'|ZI.‘|I_ runs for more t

-ﬂ;--

I

Scaroing surveonn George Hamilton's
mstruments (facing page) were fournd
near a gun; vory urethral SYringe,
Fourniquer clamp, and marble moriar
ppeted bottle, to the
right of s portrait, held oil of cloves

fahbowe) . Gliss-st

il pungent after 200 years
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[here it goahed 1n caustic-sinda baths for more than g

 hammered off. Ron Coleman (left, foreground) and

lumips of corod were careful

Neville Agnew, Queenslond /

I'he state and commonwealth governments
had appointed the museum in Brisbane the
responsible authority for historic wrecks in
Cueensland walers

We flew at 5,000 feet alone a foreshore
sage green with eucalyptus forest, beneath
wiitte cumulus clouds like merino sheep

The Great Barrnier Reef 15 nol a continu
ous wall of coral. Separate, but often over-
[Appmng, curved reets e on the cohalt edge
of deep water like boomerangs flune on the
sea, convex faces to the prévalling south
easterly wind., The inner reefs are slippe
shaped, brown paramecia rimmed with
lashing white cilia of surf

After three hours' flving, we saw the expe-

dition's diving vessel, in the scant lee of a

Wreck of H.M. 5. Pandora

||'r.'.'-i LI CORSETVATOY, SCTY
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vear to stabilize if. Large

pe (way remaining foreien matter

low=-lying islet at the southern edge of Pan
dora Entrance

Livid breaking seas scalloped the mdigo
Coral Sea aswe circled. ' We could =ee an un-
obstructed passage south of the anchored
vessel, probably the one signaled by the
ship's boat that had been sent ahead o
salnd by Pandora, shortly before she struck
budwards recalled his boat amnd waited for
morming; if he had made sail, he might have
found his way through to the inner passage
aned safety

Doubtiess it was tothisthat old salt James
Morrison referred critically when he wrote:
q the Pandora went on a Reef, I mighi
sayv how, . .." -

I'he 35-knot winds corrugating the sea







would make a bumpyv touchdown, but as we
made a low-level run we saw something
even more hazardous. All round the sandy
cay swarmed big sea turtlesin the hundreds,
swimming toward Pandora Cay to lay their
egigs. 1o strke the carapace of one of the
3K)}pound creatures at 75 miles an hour
could flipuson our back. We had to land five
miles off and transfer to the diving vessel by
salling catamaran

BOART WATER SPORT, a 67-foot
sieel catamaran, 1 found a ship's
company of 24. Ron Coleman, proj-

¢ct director, was a soft-spoken man of ency-
clopedic marine archaeological knowledge

1 said [ was glad to be over Pondora
at last. “Sorrv,” said Ron, ponting to the
northeast, “she lies about three miles off. We
haven't been ahle to hold station over her for
more than two davs so far, owing to the con-
stant strong southeasterlies. Each morning
we motor to the site and try to moor as close
Lo the buoyved wreck as possible.”

November 15 egrly austral summer, when
the southeasterhes begin to shift to the
northern quadrant. “Then the whole reef
shelters vou; the sea s so flat vou could comb
vour hair," said T'. C. Good, diving master.

In my three weeks aboard Water Spori
very little hair was combed; the whistling
southeasterlies persisted, keeping polls and
seas tousled

Fires long dead, Pandara’s
galley stove stands on the
sedfloor m the foredeck area
(leeft). Where seamen once
maatled for prized slush, fot
cooked out of salt beef and pork,
f&i now snap at crustaceans and
gea warrmies. The Brodie stove
(right), product of late 181h-
century technolopgy, also distilled
fresh water, primarily for
medical use. Linrelieved by fresh
frutt and vepetables on long

v res snilors’ diet of salt flesh
and biscull caused scurvy, from
Mach of virtarin C. 1o cure i, the
Roval Noawy used rob (boiled
down juice) of oranges and lemons.

Wreck-of H.M.5. Pandora

Next morning 1 watched skipper Rudy
sondermever play a frustrating game with
swilt currentz and hmgh winds. He dropped
hi= anchor to windward and dnfted back to
pick up a mooring, but the currents dragped
the mooring and skewed the vessel to one
side of the wreck buavs. Captain Rudy
tallced to himself in nch Australian.

“Currents, my word! They come around
the reef and divide just forward of where she
lies. Lheyre running at five knots now; n
that narrow gut between two reefs they have
been clocked at ten. That's what did Pande-
ridin, She hove to onthe outer face of the reef
whilé her boat sounded for & passage to the
south'ard. Before she could make sail, the
curreént and high wind set heron the reefand
pounded her bottom open.”

CIn the screen of our satellite navigator a
siraight plowing green hine led from our
anchorage at Pandora Cay 2.8 miles to the
wreck at 21" South and lon-

atitude 117 22" 21
gitude 143° 59" 21" East
Water Sport finally settled down a hun-
dred vards upwind from the wreck. Four
divers and a boat handler climbed into a 19
oot Zodiac inflatable, motored to the henv-
mg vellow wreck buovs, nnd made fast.
Diving master T. C. Good shook his
head. “1f we moored the diving vessel over
the wreck and sent divers down, weather
might force us toshift positton while they are
on the bottom; too dangerous. This way, the

FASE]| BELIES ®F Sily ARSCHSEN
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rubber boat is fast to the descending line so
divers surfacing will always find a platform
overhead.,

“All our dives are strenuous working
dives in deep water, digging, hiting, swim-
ming against currents, This makes the job
more risky, Each diver dives only twice a
dav, morning and afternoon. He—or she,
we have six women—spends 15 to 26 min-
utes on the bottom, then ascends to 15 fest
for a 3- to 15-minute decompression stop.
On deck they breathe pure oxygen for 3 min-
utes, to flush nitrogen out of the system.”

The deep-sea diver's enemy is pressure.
On the Pondora site at 110 feet, the sea
pressed on our bodies with a weight of nearly
79 tons, forcing nitrogen into the blood-
stream. If a diver ascends too rapidly; the
nitrogen forms bubbles that can press on
nerves or block blood wessels to cause
decompression sickness, the bends.

The remedy is to sgueeze the bubbles
hack in solution under high pressure in a re-
compression chamber, then return the vic-
tim slowly to surface pressure. We had no
chamber aboard, so we relied on extreme
caution and exygen.

The ship's diving doctor, Dr. Beryl
Turner, former surgeon lieutenant and offi-
cer in charge of the Roval Australian Navy's
School of Underwater Medicine, kept me-
ticulous records of every dive and diver

“We have added as many safety factors as
possible without reducing hottom time un-
duly," said Dr. Turner. “T'd sleep better at
night if we had a chamber, but this system
has worked well.”

She auscultated and percussed my chest,
then stamped my Davy Jones passport.

I made myv first dive to Pandora with Dick
Porch, of Water Sport’s crew. We fell back-
ward off the Zodiac and swam to the buoyed
descending line. Near the surface the racing
current pulled us horizontal like streaming
pennants as we clung to the line and moved
hand over hand downward, but as we sank
the current eased and we swam free. The
dark shapes of Pandora’s bones took form
below us. The descending line was made
fast to the upthrust fuke of a huge anchor on
the seabed. The anchor and other ship's fit-
tings were furred with green and brown sea
growth: algae, sponges, and soft coral.

We swam along the length of the wreck for
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more than 100 feet. Close to the bow a
square dark shape lay, the remains of the
iron galley stove, clouded with swirling fish
that glinted in the wintry light Within the
oven dwelt a teeming microcasm of sea life.
Blue-banded orange clown fish peered be-
tween undulating tentacles of sea anemo-
nes; tube worms unfurled gill umbrellss like
miniature palms, and vellow damselfish
darted aggressively at my masked face.

1 knew the colors from shallow water;
down here they were etiolated as in the
light of a full moon. The thick filter of
100 feet of seawater absorbed all reds,
oranges, and yvellows, bleaching them uni-
form silver-gray.

Back on deck we breathed oxygen for
three minutes while tenders took note of our
remaining air under T. C.'s watchiul eve.

“We use a modified version of the U. 5.
MNavydiving tables,"said T. C. “Basically, 1
slow the gscent rate from 60 {eet & minute o
15 and recalculate the tables on that basis.
Last vear we did 686 cives with 100 percent
success. We had a few incidents of pins and
needles but no serious bends,

N SEVERAL NIGHTS I awoke o

O go on deck and watch the green tur-

tles crawling onto Pandora Cay by

the light of the moon. Invanably at two in

the morning someone was warking under a

shaded lamp in the zaloon, drawing, mea-
sUring, or writing up notes,

Archaeological director Graeme Hender-
son of the Western Australian Museum
smiled when I said T hoped we would find
some evidence of Pandora’s Box.,

“1 doubt 1t; the upper works would be the
first thing to disintegrate. Morrison says the
top floated away. Belowdecks and amid-
ships, that's where 1 expect to find the bulk
of the artifacts.”

To overlay the site with a grid to plot arti-
facts, Henderson's team laid down a series
of two-meter-square aluminum frames on
legs that could be interlocked and moved
from place to place. With a water dredge or
airlift the divers excavated to a predeter-
mined depth, one square at a time.

The water dredge pipe lay horizontally on
the seabed, and I spent much of my bottom
time sifting through the hillock of sand
building up at the outfall, T had to compete

National Geographic, October 1985
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An ounce of care is worth pounds of a copper cooling caldron, A diver
cure when raising sunken artifocts (above) pently fastens a hitch around
Expedition conservator Jorr Carpente: o clay jar tsed to hold oill or water.
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and associate Nic Clark (below left) After clegning, the caldron, pots, and

pich sponges anad smuell corals from clay jar becomes museum places (below)
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Frozenin time, Pondora’s hour of
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(below). The vessel actually sank
if half past six m the morning, bul
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with silvery goatfish with a vellow stripe
and chin barbels and small green-and-red
parrot fish that darted in and out of the bil-
lowing sand cloud, snapping at tasty bits of
worm close ta my probing fingers. I found
nothing but sheathing and nail fragments,
but divers at the working face laid bare the
great anchor shank and its huge ring,

{On the saloon bulkhead chief photog-
rapher Pat Baker had taped a photomosaic
of the wreck site like an aerial map. Over the
mosaic Pat laid tracing paper showing 250
gridd squares: When I left the ship, divers
were working on No, 55,

In a jumble of guns and ironmongery the
dredge had uncovered what may have been
the surgeon's cuddy, yielding an assortment
of jars, pots, bottles, a mortar, instrument
case, and medical instruments,

A notice on the saloon bulkhead said:

“Take precaution when handling un-
known substances in jugs and bottles. The
surgeon’s supplies contained many nasty
cures, NOTE! If fish or companions in your
vicinity begin dying, move away and allow
water (o clear!”

Dr. Turner's colleague across the centu-
ries was Dr. George Hamilton, ship's sur-
geon of Pandora. Hissharp eve and salty pen
left the best account of Pandora’s last voy-
age, published after his return home.

Eleven davs after leaving Tahiti, surgeon
Hamilton entered in his journal:

“We now began to discover that the ladies
af Otaheite had left us many warm tokens of
their affection.”

On the homeward passage Pandora "dis-
covered” theisland of Tutuila in the Samoan
group. Here, says Hamilton;

“OIne woman amongst many others came
on board. She was six feet high, of exquisite
beauty, and exact symmetry, being naked,
and unconsciousof her being 50, added a Jus-
tre to her charms, . . .

“Many mouths were watering for her;
but Capl. Edwards, with great humanity
and prudence, had given previous orders,
that no woman should be permitted to go be-
low, as our health had not guite recovered
the shock it received at Otaheite; and the
lady was obliged to be contented with view-
ing the great cabin, where she wasshewn the
wonders of the Lord on the face of the
mighty deep.”
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Good old Edwards! Always thinking of
the wellfare of his people.

The sea is a conservative mistress, and
sailors have changed little over the centu-
ries. Among the surgeon’s instruments wasa
beautifully made urethral syringe of ivory
and ebony. It held silvery crystals, sugges-
tive of mercury, Similar syringes were found
on the Marv Rose, Henry VIII's ship of two
centurnies earlier.* Belore the davs of antibi-
ofics there was a sailor's saying: “One night
of Venus and six weeks of Mercury.”

almost certzinly connected with

surgeon Hamilton lay neer a gun,
under only four inches of sand: a silver
pocket watch with, astoundingly, the glass
still intact.

Conservator Jon Carpenter described his
treatment of the find:

“Conservation begins on the seabed. i
yvou don't use care when recovering an ob-
ject, you can do more harm in five minutes
than the sea did in 200 vears. We brought the
watch up in & wet container. An X ray
showed most of the works were still intact.
We treated the watch with alkaline dithion-
ite, a reducing agent that converts silver
salts back 1o metallic stlver. Though under
water for 192 yvears, the hinge worked per-
fectlv, We saw elaborate pierced work of
scrolls and flowers, and the fire-gilt balance
cock and plate, which read *J. & . Jackson,
London." Hallmarks on the silver case told
us the watch had been made between May
1786 and Maxy 1787.7

The watch hands had stopped at 12 min-
utesand 20 secondspast 11. Pandorasank at
6:30 in the morning, so the watch must have
run down some time before the shipwreck,
or it may have been submerged the night be-
fore as the ship listed and filled.

As far back as 1707 an eminent surgeon
had suggested that physicians’ watches
should have a second hand for taking a
patient’s pulse. The Pandorva specimen was
fitted with a stop lever for seconds setting,

Today the watch, conserved and restored
by Jon Carpenter and reassembled by Hugh
Whitwell, is almost in running condition.

l remarked on the astonishing state of

"See “Henry VII's Lost Warship: Migry Kose,” by
Margaret Hule, NarionaL GEoGrAPHIC, May 1983

THE MOST SPECTACULAR FIND

MNational Geographic, October 983



preservation of the finds to T. C. Good

“Unless he had placed it in a packmg box,”
san] T, C., "Captain Edwards could nol
have left Pandova in & better place. Strong
currents quickly covered the wreck with a
soft sand that 15 less than 10 percent abrasive
ailica and coral

“Also, there seems to be a stress ring
around the wreck, within which few plants
or inimals grow. The actusl cause = stll be-
i.II'rE [t could be caused by
chemicals on board, or a weak electric {ield
=&t up by dissimilar metals. ™

investirated

sMALL BOTTLE from the surgeon’s
kit contained an oily hguid. When a
few drops were withdrawn with a
pipette, a sharp, spicy scent arose: oll of
cloves, still identifiable after nearly 20
veirs beneath the sea

[ kept hoping for =ome sign of Pandora's

%I . . . have taken on board full three months” wine .
Remains of a stemmed winegloss and a glazed plate may have come from the
captoin's cabmn, since lesser men dranie and ate from wood and pewter, Wine
and beer were carried by early sailing ships because alcoholic beverages kept
well during a long voyage. Fresh water in wooden casks gquickly went bad.

Wreck of H .M .5. Pandora

Box. One day Jon Carpeénter handed me a
concreteéd mass about the gize of an openied
hand. It looked unimpressive, but at Jon's
urmng | took asecond look; beneath the limy
crust I discerned the semicircleof a hasp and
the unmistakable shape of a padlock

This padlock could have secured the top
scuttle or the prisoners’ leg-irons. 1 recalled
a passage from Peter Hevwood's Memaoir:

“Fortunately, the master-at-arms, either
by accident or design, when: shpping from
the roof of "Pandora’s Box" into the sea, led
the keys of the irons fall throngh the scut-
the and thus ¢nabled them to commence
thelr own liberation. . - .7

X rayvsshowed the hasp to be partly open;
it may be just as the mutineers dropped it as
they slid their legs free, Handling the lump
of lime and metal, I felt the horror of those
last moments as water gulfed in through the
scuttles on the manacled men

o lopred Ceptain Edworda

-






Two sunken ships
5,000 miles apart
meet 1n history

HE HUNTER AND THE HUNTED never

met in their lifetimes. Pandora SOLENT
Bounty among the Sauwth Sea isles for thre:
rmaontis without success
Mutineer Flercher Christinn, conscious of
the Admiralty's long reach,
cable and sailed in the ndght from Tahiti. With

cut his anchor

eight shipmuztes, Tahitian women, anid some
Folynesian rmen
uninhabited Pitcairn Island. Soon murderous
waar flared between Pelynesinns and
Englisivmen, bringing violerit death to all
mutinesrs save two. When the firstship
touched Pitcatm 18 years

U hristian settled on

ater, ondy one

¥ " o
January 23, |

mutineer, lohn Adams, woas still alive, o Bible-
reading patriarch to a flock of women and
children.

'he mutineers had set fire to Bounty en
7o), and the Fulk s
ferbulent bay, In 1857 author Liuas Marden
dived (0 these surging waters and found the
oones of the Bounty
fittings; a rudder pintle, and other relics
anartly thereafter, the Tubke of one of Bounty's

scirik @ sl

ahegthing nails, copper

anchors was discovered protruding from the
gand tn 50 feat of water (le

vever losing his fascination with the
mutinny, Marden jomed the Australion
underwiier team the remains
of Pondera. The anchor that divers .*l'lurm'
grnerging from the sands of f Australio's
coast (below left) may be one from the Bounty,
raken aboard v Pandora {n Tohiti™s Matavad
Bay. Marden, examining a Pandora fireplaoce
(below), 27 vears after finding Bounty, this
became the first to lay hands on both wrecks,

iz they r_r;n'r-rr'::'

OEIE FECHANOY FLEFT . PATHICE OARTE
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A few days before my departure I watched
four divers sweep the bottom of & pit with
the water dredge. Under the swirling clouds
of glinting sand & dark oblong shape ap-
peared. When the current dissipated the
sand cloud, we peered clozer and made out a
filigree framing of brass, elegant and curved
like the piecrust rim of a Chippendale table.
A barred grating at the bottom told us it was
a firebox or stove heater, probably from
Captain Edwards's cabin, as it seemed
much too grand [or a lesser being

As antifacts came from the wreck, T. C.
entered them in an NEC computer.

“We enter the finds as symbols; triangles
for bottles and jars, for example, For larger
objects like guns we use outlines. We super-
impose these onthe sereen onadeck planofa
Pandora-tlass ship.”

T. C. peeled Pandora layer after layer like
an onion: main deck, gun deck, hold, and
keel. The computer screen glowed with viv-
id red, green, vellow, and violet fittings on
a blue ship’s outline. Pressing keys, T. C.
“windowed in" on a close-up of any part of
the ship: After cogitating a few seconds, the
computer brought the base of the mainmast
into focus, then continued closing in until we
looked at the touchhole of a single gun.

"“We can keep on doing this, in larger and
larger detail, down to ene-trillionth of an
inch, on the atomic level. The NEC isa
powerful tool.

“When the dig is completed, we shall be
able to reexcavate Pandoro a hundred, &
thousand times, and so give maritime
archaeologists & guide for future work, "

Captain Edwards’s stove was the most
spectacular find of the 1984 season, but the
Queensland Museum has only scratched
the bottom. Soundings with a subbottom
prafiler indicate a large mass some 20 feet
below the seafloor. An enormous overbur-
den of sand must be sucked away, but then
surely they will find the bulk of the hull of
Pandora, almost intact.

“Pandora 15 now the most important
wreck in the Southern Hemisphere,” said

Ron Coleman. “Her association with the
Bounty story arouses wide interest, but,
what 15 more important, she is a rich store-
house of Navy life in the 18th century. We
shiall be working here for several years.

“Ideally I'd like to bring her hull up, as
was done with the Moy Kose. Someone
with the funds and an eyve o history could
make a mark for himself and for Australia if
he made it possible for us to do that "

N MY LAST DIVE w Pandora 1

O carry down a sheathing nail 1 re-

covered from the resting-place of

the Bounty off Pitcairn Island in 1957, (o
compare with Pandora's fastenings.

As | sink beside the descending line, a
shadow darkens the luminous skin of water
overhead. A blunt-nosed whale shark
swims slowly past, It is a baby, only 12 fest
long, and just ahead of its flattened snout
swims an echelon of juvenile golden treval-
lies in vivid sulfur vellow and purple.

When 1 jackknife to swim head down,
three of the little golden fish appear in front
of me, riding my bow wave a few inches
from my face down to the seabed.

Since a first trial in 1761 many ships of
the Royval Navy had been sheathed with cop-
per plates below the waterline 1o protect
the wooden hulls from teredos, wood-
devouring mollusks.

When Pandora's rudder was ripped away
and the ship sank to the sea bottom, teredos
long ago ate away the exposed wood, but the
shell of copper sheathing the sternpost still
stands upright an the sand. Theoverlapping
copper sheets, like scutes on & turtle's cara-
pace, are stippled at the edges with a line of
nail holes, some with sheathing nails still in
place.

On an impulse 1 thrust Bownéy's polished
bronze nail into one of the empty holes.
Against the umber alga-sheathed plates the
golden nailhead gleams like asmall sun.

One hundred and ninety-five vears and
226 days after the mutiny, Bowusnty and Pan-
dova have met at last. ]

Epitaph for a ship: The “short Narvative™ submitted by Captain Edwards at his court-
martial for loss of Pandora asks the court to "exculpate me from Censure.” They did.
Lying on the document (s the first known example of o mechanical pencil, found on the
wrechk, A Emph itet rod in the .'al.[ftﬁﬂg COsE iy ba adwinced a5 (F WEAFS.,  om enasscsnune
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['HE TWO SAMOAS

STILL COMING OF AGE

By ROBERT BOOTH. womsar crocansmie somom srary




United by culture, Westerm Samoa and American Samna
are separated by politics. U, 5 aud pampers Amerioan
Sarmdd, but the lure of the Soith Pocific emanates more
strongly from Western Somoa’s Saovai's, where o boy sails a
douite-hulled cunog reminiscent of those of his Polvnesian
ancestors, The H.M. S, Pandora sailed to the (slands
searching for Bounty mutineers, and here Margoret Mead

i -y . 1 - T .
made Rer famois observwalions of adolescents

Photographs by MELINDA BERGE




SAVAr'l

T WAS ALMOST MIDNIGHT when
the moon at last escaped the cloud-

capped mountain and turned its full glo-

v on the sand and sea. The disembodied

roar of surf became & line of brilliant white,

marking the coral reef 200 vards offshore. A

warm breeze stirred

x the coconut palms,

Amerlcall their long fronds

shadowboxing on

Samoa the sparkling beach.

I took & deep

breath of soft island

air. This was Samoi! The earthly paradise

proclaimed by author and anthropolo-

gist; the cradle of Polynesia, where care-

free brown-skinned people laughed and
splashed and made love all the day long.

Well, maybe this had been Samoa. And

maybe some of it still was. But. . . .

But now the delightful aroma of fish grill-

ing atop coconut-shell embers distracted

me, The small red fish, called malau, had

been minding their own business just min-

utes before. And the green bananas baking

deeper in the coals were hardly older.

Taga

UPOLU

WESTERN
SAMOA

My host, High Chief Tauiliih, handed
me a brimming coconut and motioned me
toward a banana-leaf platter piled high
with fish and fruit. “*This beats the micro-
wave, hesaud.

We were on the tiny island of Ofu, one of
three that form the Manu'a group, part of
American Samoa, a United States territory,
The capital, Pagoe Pago (pronounced
PAHNG-0 PAHNG-0), lay 60 sea miles to the
west on the main island of Tutuila. Farther
west still was Western Samoa, which be-
came the South Pacific's first small island
nation in 1962 (map, below).

One peaple, two Samoas, carved up by
colonial powers at the turn of the century.
Though charting different courses, both Sa-
moas remain jealous of their 2,000-year-old
culture, and—in pursuit of progress—both
inevitahly compromise it.

Mot too surprisingly the 20th century, for
pood or ill, has collided hardest with Amer-
can Samod. In the past six vears alone, the
territory, with a population of 35,000, has
received nearly 250 million dollars in federal
funds. Most of those megabucks stayed on
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work force is employved by th

govermmment, The UF, S, pumps malliomn

Tutmila. Manu'a, stil

SOCH 1EWNET o i 117 B

relatively remote, has

It wis for that reason 60 vears apo Lhat
a young anthropologist named  Margaret
VMead chose Manu'a for her research. In her
famous book, Coming aof Age in Samoa, she
concluded that Samoan sodiety 1n general
and adolescent sexuality in particular were
and that stress in
society must therefore be a
nurture, not Her work

has recently been f||-‘-|i|_[h_|'_ OV olher aninro

pscentially stress

A MIErICan

1EEE,

ELITHOERNS LI mMSeives Are ||I

[
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vided about 1L

But even Manu'sa has undergone somi
thing of a transformation. 1t has come very
fast,”™ said Tauili‘tli, known as [ to his
frtends. Now 42, he was installed as the ma-

far, or chief, of s extended family at the

1. B 1
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“Twas pinewhen my grandiathertook me
to “Tutuila and 1 saw myv first car. *“What's
that,” I asked him, ‘a large pig?’ I'rom here to
Tutuila was a big step.” After linishing high
ol I- returned to Ofu to oin the ‘o

maga, the young men who serve the matal

“lLife was hard, but to me it was fun,  he

gaird. '""(r0 1] the mountain and wark the

v culbivated plot

small 15 called a plantation, in the
evening, paddle the canoe oul find fsh

was no electricity in those davs

kerosene was our light. Money wasn't com-

|:.."|..-Il'-ll LE] SetlLIhel adlly

large or
il =

mon Lthen. and wie didnt have any use tor it

We had our
And the customs were stal] strong, ™

Il'-:li||'-l'l."|-|| S MDA S5O0 Il.'[:'. 5 |:I-'lf|| COTIE-

wn food and everyithing we
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lage is
IIEE, or extenderd

munal and authoritarian. Each v
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families, numbering

<(iITe
members. Each ‘ales
Communal land 15 vested in the matar, who

overseedits cistnbution. Mata belong to the

villaee fono. or council. which sets | alics

CHOOSeEs 11s  matad

i 1} £ |
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the power ol life and death
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"rontmued IH, “the
re knowledee of the outsicld
to the land

They are dreaming of how Lo g2t money in

loday
eration has m

Fewer pnel fewer are

VOLINEEr gen-
loaking

Lhetr pockets. L am trving to think ahead. Lo
s what we can do to mateh the times. The
matal system nasto change; it his ta proyvide
new solutions for new probiems. Hut it will

MEVer disappeea

SLIKE the
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traditional thatched-root
hare but for
floor mats, 1li's house in Ofy

village, ke those of many néeighbors
was well furmished, solid roof, and
loors and windows that locked
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‘alagt 1s 4 torm of papalae:, which mesns But surely the maost influential palagi ar
burster”—the name given to the rivalwasthe Reverend John Williams of the
tall  London Missionary Society, who sailed into
IS g0 samoan life in 1530 and changed it forever

| he first was Dutch explorer Jacob Rog-  As one contemporary Samoan put it, “Th
reveenin l 7. -:.':Il Hed bl :':..----!':'I AL |.||"|.I! II.i'-:-;..']l-..'.'.‘l. calre ;II'I-.' tor el it i'.!.' -.:_'_.I B
inding. Half a century later the Frenchman  God they did one!” Todayv every village hasa
Louis-Antoine de Hougamville arrived, A church, often several. They are alwavs the
account, he found the people  largest buildings, and pastors nearly always

trusting than the Tahitians; they dis live 1n the largest homes

_|| il no easerness to get1iron. But theirca The last bell was still ringsing in MY EArsas
5 WETL 'I.'.”!'I”' !'||.'IE" WILH TrisineEwlal Ii! i1 |J-::-|::_|l|_'_! et 1 |‘|II|I OnEreealion
sails, and fallowed the ships a good distance il Church, bright and airv, with beautiful
uft tosed, (zatling] round them as casily as il voodwark detailine. Az the orvan started
thev had been at anchor.” De Bougainville up, the people swung into effortless four-

vAs impressed, and named the lands Les mrt harmo ~amoins love (o sing, and



This was the Sunday whén a collection
was taken for the pastor's monthly salary,
Toward the end of the service, as 1s the cus-
tom, adescon rose and read out the namez of
the donors and how much each had given
The total came to $3.200. Later 1h told me
that the pastor's house and food were pro-
vided by the village, "I don't know what he
does with the money,” he said. “There are

pedple here who have a monthly income of
%200 and give the pastor half of that ™

| spoke with the Samoan pastor, 2 Rever-
end Salatielu, a burly man in his 60s; His fa-
ther and grandiather had been preachers
before him. He liked Ofu. “The people are
very generous,” he said

HE NEXT DAY 1 bade 1l lofa and
bosrded a boat lor Toutuwls. seven
hours later we nosed into Pago Pago's
taty. Most imposing of the islands, Tu-

tutla rises abruptly from the sea like the
fabled Bali Hai. It is stunningly green; the
bay area averages 200 inches of rain 4 vear
The bay, which neariy splits Tutuila in
two, 18 .:]-:1!|.-'||]_'. the caldern from a series of
prehistoric eruptions (all the islands are vol
canic). The harbor, one of the deepest and
best protected 1n the Pacific, was what orig
inally drew U.-5. interest and impelled the
INavy to open a coaling depot here around
1900, In 1951 the Navy turned the territory
overtothe I Epartment af the Interior




loday the harbor remams central to the heard of loca

fich or produce; but the view i=
economy. The north shore 1s dominated by great and the cheesehurgers aren’t bad.

two tuna canneries, Starkist and Chicken of Most food on this 1sland 1s imported, be-
the Sea, that are the mainstays of the private  cause most Tutuilans no longer live off the
sector. Ihey get tax breaks (or they'd hive land. And why should they? Nearly half the
to leave, they say), but they doemploy 3,000 workers hold well-payving jobs in the local
[

¢, most of them Western Samoan government. They may raise some taro and
aliens who will work forthe $2 .82 minimum  bananas, but mainly they stop by the super-
wage. | his year the canneries will ship 250  market on their wav home from the office.
million dollars’ worth of tuna home to the Most households have color TVsand VOCRs.

L. 5., one-fifth ot all consumed. and many people own cars
Cin a spat of land near the harbor mouth, T'here are some 50 miles of paved road an

the 200-room Rainmaker Hotel sits across  Tutuila—and 4,000 vehicles. Usuallv half

from the magnificent hulking mountain for are tryving to get into Pago Pago while the

.-_i 1

which it is named, The rooms are only ade-  otherhalftrytogetout. Gridlock in paradise.

qgquate, and Lhe Kitchen seems never to have T'he main road runs right by the hote

ik

=2 {30 T N

Guarded by Matafao, a peak 2,142 feet

L=

nigh, Pago Pago’s deep sheltered harbor
(feft) lies within an ancient caldero

A faitwanese long-liner in dry dock
(abowe) takes a respite from pursuing

tuna, the island’s chief export




short walk from the business district. Like
most villages, Pago Pago is squeezed be-
tween mountain and sea, In fact only 2 per-
cent of bay-area land is level enough to build
on. You stroll past the sprawling container
dock, stacked three and four high, and
realize there's nowhere else to put them
Farther along 1= a small museum with
thatched fale outside, preserved for tourists.
Inside, I'dan’t know; the air conditioner was
broken, so the museum was closed.

On the landward side of the street a mod-
ern two-story mall houses a score of shops
and offices; Most of the other downtown
butldings are relics from the Navy days, One
such 1s the former boardinghouse in which
slatternly Sadie Thompson seduced the self-
righteous Reverend Davidson in Somerset
Maugham's 1920 short story ¥ Rain."”

“Davideon was real, and so was Sadie
Thompson," said Joe Theroux. "She lived
here and [played] around quite a bit.” We
were talking overdinnerat Soli and Mark's,
Pago Pago's best restaurant. Theroux, 33
and stocky, with a thick mustache and a
salty tongue, was a Peace Corps volunteerin
Western Samoa ten vears ago before coming
here to teach. Like his (tempaorarily) better
known brother, Paol, Joeis an author.

“The missionaries have gotten a raw
deal,” he was saving, "because people think
of Davidson. ['ve mel some greal mission-
aries, honest to God.”

1 asked him about rich Samoan pastors.
"Samoans have ‘samoanized’ Christianity,”
he explained. “The pastor has become a
chief—a religious chief, He gets paid be-
cause he is a man of rank.

“Look at Samoan cricket,” he continued.
“Tiis unrecognizable to n British cricketer, If
vour team loses, you can buy your way back
into the tournament. And don't play check-
grs with Samoans. They can jump back-
ward when they're not kinged. They can
jump over the whole board. You say, ‘I've
never plaved like this. " They say, "Thisis Sa-
moan checkers.' They've done the same
thing with Christianity.”

HEYVEALSO DONE the same thing
with Amencan-style government.
The governor and 21-seat House of
Representatives are elected, but the
18 senators are chiefs, selected, following
Samoan tradition, by other chiefs. That
doezn't sit well with 35-year-old former
Representative Letalu Moliga.

“Ourtraditions should be practiced by the
individual, by the family, by the village, but
not by the government, ™ hesad, "hecause of
the confhict with participatory democracy. 1
hear our leaders talking gbout preserving
our culture. We need to think about what we
are preserving and what we really want to
preserve.”

One of those leaders = Peler Tali Cole-
man, the governor who was hirst appointed
in the 1950s and finished serving his second
elected term last vear. Y1 disugree that the
matai system should stay out of politics,™ he
said. “In my assessment, there is far more
wisdom in the Senate than in that free-for-
all in the House.

“And certainly, one of the most important
challenges we face is the protection of our
traditions. Among some of our Younger peo-
ple today there is a restlessness—an impa-
tience with our system. But it has served us
well for a long time. ™

I did hear frequent grumbling dunng my
weeks in Amercan Samoa, though usually
pffectionate and not exclusively by the voun-
ger generation; “We are an unimaginative,
self-satisfied bunch of diots!” exclaimed
John Kneubuhl, 65, a retired writer and
educator and now the territory’s unofficial
historian.

To visit with John, I had driven out the
main road to the village of Taputimu, Wind-
ing along the coast, | passed a group of boys
selling octopus, stll dripping wet from the
sed. Where there were breaks in the reef, big
Pacific rollers, heaped up by the stiff trade
winds, slammed into the rocky shore, send-
ing sprey above the palms: In Nu'uuli 1
passed the boutique that had sponsored the
first island break-dance contest a few days

Bursting into exuberant dance, connery workers—one wearing part of a sign
as a cellar—celebrate a vote against unfonizing the Starkist tuna factory in
Pago Pago. Most of the workers come from Western Samoa; the $2,.82 cannery
minimum wage (5 too low to attract their American Samoan in.
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Signing up for U. § Army

Faamilo (Teft) in Pago Pago




carlier, and across the road, the Matai's Piz
za Fali
1 don't think the mata system 1s going b

ast very much longer.” said John, after we

had made ourselves comiortable in hishving
room. For one thing,
many of them now, That's cheapened the

. == 5 =
Vi l L 110 Ceniral

too damn

there are

sten ized rFovernment is kill-
ing their power

the chiefs' waord
Thev coulid be terribly cruel T 4|
A few months belore John Willlams landed
ane of the most powerful chiefs 1in >amoan
‘Unpolu to Saval'l
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"“We all want reunification, |

fternoon wore on, | asked John
Lhe Lwo Samoas b
COIMInE O
think.” be sjud, "though it's a great questio
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bdivision ol a district on “Upolu; it
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Y TENTIALLY WEALTHY, per-
haps, but right now Western Samoa is
classified by the United INations as &

least developed country, thus placing

it among the poorest in the world

The flight from Tutuila to '‘Upolu’s ex-

panded Faleolo airpori

takes only half an hour

WeSterD The 20-mile drive to

the capital of Apma

S&m{)& takes longer. The first

thing vou notice 15 a lot

fewer cars on the road

and a lot more people—and chickens and

pigs. You also notice the preponderance of

traditional thatched-roof fale. All of which

says more about the state of the economy

than about preservation of the culture. And

yvou notice the churches: Dozens of them line
the road to the capital.

[t's not really fair to compare Apia and
Pago Pago, simply because Apia 15 50 much
larger. With 35,000 people (equal to the en-
tire population of American Samoa), Apia
feels like a small city, Like Pago Pago, its
main avenue curves around A crescent-
shaped harhor, Western Samoa’s economy,

4

however, doesn't lie in its harbor, though
some of 1ts hstary does.,

In March 1889, Germany, Bntain, and
the United Stmtes were about to come to
blowsover these islands. Seven warships lay
al anchor, tensing their muscles, Then the
barometer began to fall. It fell to 29.11 be
fore the hurricane struck.

s1x  ships—three German and three
Amencan—went down. Only the British
Calliope, which had put to sea in the teeth of
the storm, managed to escape. In the sober-
ing calm after the catastrophe, the three
powers agreed to agree, Eventually Britain
bowed out, the L. 5. got the eastern =lands,
and Germany the western

That's how things stood until World War
[. whena New Zealand force landed and ar-
rested the German nationals without a shot
New Zealand governed until January 1,
1962, On that day the Western Samoan flag
flew over Apia for the first time

some people have called Apia cosmopoli-
tan. Well, perhaps they were thinking of
Agme Grey's Hotel and of Aggie herself
Both certaunly qualify

“After my second husbhand died in 1940, [

Destpns for manhood and stotus: The
tattooer’s mallet sends neecdle-like slivers
of @ carved boar's tush into the flesh of
Pitoa'i Tupow, amatat, or chief (right)
in the villoge of Faleasi'u on "Upolu. Ink
made from soot enhances the design

A complete tattoo on the lower back
and rorso and upper thighs may take 18
hours, split into several sessions of skin-
rending pain that islanders eguiate with
childbirth. “For a whole month you ore
in pain,” sayvs a tettooed Samoan. " You
wialh like g hunchback. IT yvou can take
the pain of tattoo, vou can overcome any
hardship in your [ife.’

At o saofa't, or title-granting
ceremony, at Apolimafou, newly
destgnated matal (lgft) wear“ulno, or legs,
decorated with money from frignds and
family. Expected to look after the well
betng of thetr ‘aiga, or clans, mator have
the power to grant lond, mediate
disputes, and barush recalcitranis

National Geagraphic, Corober 1983






The tall trees of "*Upoalu shelter smali
farm plots, where Tne smohe Trom sTone
ovens on a Sunday moming hangs heawvy

as fog. Western Samoans [oee maonds I-"_'.'

stibsistence farming, largely abandomned

by [Helr COusIns on AMmerican Samina

was left with seven children and very hittle
money,” said this 80-vear-old grande dams
of the Pacific, daughter of a Samoan mother
and an English father. Aggie denies being
James Michener sinspiration for the charac-
ter of Bloody Mary in Soudh Pacific

"1 bought some whiskey and made a little
bar,"” she said. “A few tables, a few mats on
the floor, akitchen out back. And [ started to
put peaple up.”

Today the hotel has 120 |ﬂ|'-5i=:'=]'.1 FOAA IS
encircling a lush tropical garden. The dining
room serves the best food in Samoa, includ-
CoCOorEul
cream baked in voung taro leaves. Afterdin:
ner Aggie often mingles with the guests and
can be persuaded to dance the sivar It
makesme happy todance. If 1 didn't, 1 think
I'd be in a wheelchair.'

‘Two years ago Aggie received & SuTprise
fromueen Elizabeth: "When I'resd the let
ter that 1 was to get the QS0 [Queen's Ser-
1 nearly passed out. The New
Zealand high commissioner came here and
pinned me. We had a big party. The medal
was 50 heavy, | said to him, "You know |
have only a small chest; now vou flatten
[‘hat's

ing such local dishes as palusami

vice Lircder

it more!’ 1 alw AVE SV what 1 think.
my troubiie

“T'm frightened of the new airport,” she
wold me. “The big planes with hundreds ol
people coming in—the island can’t take
them. This s a pretty. little place. I don't
want to see 1t spoled.

Agpie isalso disturbed by what she feels is
a prowing trend: “There are too many peo
]'_ll,-,' silting around r-:_'|_'..'||:|'_r_ O IMONEY from
family overseas. They should be working
the land.”

So-called overseas remittances, 20

mil-
hon dollgrs last vear (much of it trom Ameri-
can Samoa), are a big chunk of the economy
The countrv as a whole recetves aid too
some 15 million dollars last vear from a mul-
titucle of foreign sources, But the fact is that
mast peaple are working the land

-1-||||

HAGRICULTURE 15 the backbone of ow
said Prime Minister Toli-
lau Bt Alesana, a large cordial man
“In 1984 our exporis totaled 15 mil-

economy,

lion dollars, 1 |G81 figure
Crrowersare getting more for their products,
bt the cost of Hving 15 going up. We need Lo
stimulate foretgn exchange. That means we
must curb imports and export even more. "

I'he povernment controls extensive tracts
of cultivated land, mainly in coconuts and
cacao. It also controls prices paid to small
producers, most of whom [arm at or just
above the subsistence level, There are a
growing number of progressive farmers,
however, who look at farming as a business

One of those is Birdzall Ala‘ilima, who

Wed LHnes ':lll'
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works 350 acres in the remote eastern up-
lands of "Upolu that his matai father cleared
Birdie and his wife, Marléne,
and their four small children live in a frame
s¢ not far from spectacular 223

high Sopo'aga Falls. Staving with the family
when I visited was Birdie's
medical studentat the University of Hawaii

“Lattle gsed to be our mmnstay,” said
Birdie, as he showed me around the planta-
L1, “.E-':II'. wWee Woe

Lheft, S0 now ib's

in the 19505
fonf-
sister oistlhia, a

re. having problems with

coconuts. We've been

miaking copra recently,” be said, pointing Lo

the drving shed, “tho

deal in whole nuts,
“lconomic planning by the government

has been terrible. Twomajorindustries here

Zh we would prefer to

The Twa Samoas

e
L

k

-
E i
T

[he
tobacco is all imported, and the ingredients
lor the beéer are all imported. The govern-
ment should be developing local industry (o
encourage local products InteceEcrated
processing of coconuts—using the whole
nut, mot just the meat.™

Hack at the house, he and 5151 expanded
on the “The technology has
around,” said Sisi, “but Third World coun-
trics have been slow to exploit it The husk
matkes coir fiber, twisted bber used n car
The shells make high-quality acti-
vaterd charcoal anti-
pallution equipment. And coconut mulk has
potential as a carbonated bevernge,

1 he price tor 2 nut now 15 515 cents, said

are & cigaretie factory and a brewen

r ¥
L 66

ilea

b1

SEAls

|!'-||L.='::_'. Uses il in

169,




Birdie. "With integrated processing it could
be 14 ¢ents.”

The Alatlimas had started a petibion
among nearhy villages in support of the idea
and planned to present il to the government.
“In this place,” said Birdie, “it's hard to get
artion as an individoal. ™

The petition is the first act of what they
hope will be a national grass-roots farmers
association. " People haven't been getting o
fair price from the government,” said Bird-
ie. A newsletter would inform villages about
prices, markets, and new techniques

Sisi had taken a semester off to help form
the association, yvet sounded & note of re
serve: ' By giving this information to the vil-
lages, we are implying that their lives have
been incomplete. But as far as they're con-
cerned, their lives are complete and always
have been. If government and progress jus
disappeared, the villages would survive
But the farmers should know their options
and decide the future for themselves. ™

As soon as the association got on its feet,
=151 wWis going back to Hawaon but vowed to
return and practice medicine in the villages.
*The country has need of doctors,” she said.

Sisi's return will be an exception to the
rule, 1 housands of peopleleave Western Ha-
moa every year for American Samoa, New
Zealand, and the U, 5. While that migration
offsets a high birthrate (nearly half the popu
lation is under 15), manyv who leave are eclu-
cated young adults—the '!1n:u||1' of the future
Returning physicians are especially wel
come and equally rare,

“The avernge salary for doctors here 1s
something like $5,000 a vear,” said Director
of Public Health Dr, Walter Vermeulen in
his Apia office. “And we are at the top of
the wage scale. That's not much motivation
to come back. The =irens of affluence are
very strong.”

Vermeulen, a warm, graving man in his
mid-40s, is Belgian by birth but married a
samoan and became a natoralized citizen.

Worship wears white on Sunday morning as women in flowing puletasi escort
children to the Congregational church at Sapapalil on Savai'l (above)

Prouying voungsters clase thetr eves i rupt concentration (right). Here the
Reverend John Williams of the London Mussionary Society landed in 1830 to bring
Christiamity to Samoans, now among the most fervent churchgoers in the world

Mational Geographic, October 1985



“We are basically a healthy country,” he
told me. "Our biggest problems are no lon
ger the communicable diseases. We seem to
be catching the diseases of the West, like
heart disease, hypertension, diabetes, ul
cers. Food isone variable. People are relving
moreon imported lood, much of it inferion
backs, mutton f DW-grade
stuft that would never be eat-

l'i'l.'l |-'.L'!:

aps,
corned beet
en by most Americans.’

Une of the most alarming récent health
trends 1s the
people. It may well stem from the rather au-

['vpi

cal. " said Vermeulen, “is the son who has an

HEN SULCIAe FAle AMmOne youne

Lhorntarian hie-stvie in the villages
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itercation with his father and goes out and
tller. From the outside Samoa

looks ltke o e e=ful,

drinks weed

easant society, In
wardly, we have conflicts.'

But Vermeulen remains an ontimist, “Sa-

moa 15 blessed with a £
healthvy
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drive from one of our health centers or dis
trict hospitals. Thatistrue even for the most

distant villages on Savaii.™

AVATL Samoa's bigisland, bigger than
all the other islands combined. Some
say 1l 1s the legenaary Hawaiki, from

which the great Polvnesian navigators
el sail to discover every habitable speck of
land m the boundless mid-Pacifi
been called the soul of Samoa. Here the 20th

e !'j.___:ll'.', st ronts .

Y& Lo
it Nas

century has put down the
and the fa‘a Samoa-—the
thi* most meaning

[he ferry to Saval'l is a once-in-g-hifetime
e¢xperience, 1 was That 1s, vou should
experience it once and only Hut i
wasn t all that bad. The World War I land-
ing craft had room for half & dozen vehicles,

includine my rental ca '
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assorted ammals, We

plowed across the potentially ferocious 13-

50 people and their

mitle channel in relative calm







Until fairly recently, travel on Savai'i was
restricted to either walking or paddling, bui
Austraha put up the money and the exper-
tise for paving a road around the island
When the ferry docked at Salelologa, 1 head
o counterclockwise

saval'l has the feel of a large landmass. At
its centeris f,095-foot Mount Silisilt, highest
pointof &l the isiands, but Lhe ground stopes
s0 pradually that you don't notice 1L

As | drove through village after village, |
caught ghmpses of Samoan life: boys return-
ing [rom the plantalion, weighted down
with baskets full of oronuts; alder men
eathered m o fale, sitting cross-legeed with

i
k
T
i

thetr backs .-‘..'_._'.III'-| AiTe ~|.|-|.||" poles—u
lage chiels, debating .h-' day's business.
other fnle l SAW Women
pandanus mats, Farther on, & group of men

egssly platimg

were fishing in a lagoon, ".n:dllrl:. the water
as thev converged on & centril point, In ong
village a wedding was in progress, with
Tl i| SINgIng -‘.'I.Il I|;||II ing i|.|'|l1 | ol |1.|||I:_'I_'- II1
[ood and line mats, the intricately woven
units of ceremonial curren

In manv villages the malae, or town colmn-
mon, had become an athletic field, where
yvoung men were plaving volleyball or enck
et or rughy. Young Samoan men are seci-
ingly always big and powerfully built,
Dressed in their waist '.-':--L nee Wraparound
siarts called lavalava, they look about as
cffemingle as the Los Angeles Raders
Several Samoans, in fact, play professional
foothall in the U, S,

Before rounding the island’s northeast
corner, the road cuts inland and crosses a
bleak expanse of lava from the most recent
eruption, which ended in 1911. Here &nd
there a few green shoots poked up defianth

HE PAVEMENT temporarily runs
gut at the tiny north coast village of
Manase. 1There Chielf Taito Moese
and hi= waife, Rasela, invited me to

[ |
spend the nig

it. They didn't speak much
English, and [ spoke less Samoan, but never
wis | made to feel more welcome,
sixteen-vear-old Auckland, one of four
daughters and six sons, took me tor a walk
along a picture-postecard beach., Her English
was unmistakable: "] want to get far away
from Samoa,” she said "l.". v, 1 asked her
“L'here 1s no money here,” she replied

|irII|'| T YTHIoa S
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Dexterous fingers weave pandonis
LEIVeEs tnio f[ru' rats _r:.r.u.mf__ e,
foreground) for ceremonial gifts, Fare for
(1 feaist 'uhmlu includes—clockwise from
the roast plg—oananos, corned beef,
preadfrull, polusami, or coconut cradm
baked n toro (eaves, loro, opened
palusami, fish, cocoa, and cocnniL.

A technician {(top) dusts flowers of a
COCOMLT |-L.'|"r. with pollen from Solomon
[slands trées o prodice 4 more friotfl
strain. | '|-. -'_'.'|.'.’=_'L! Nations Dévelopriend
Frogramme helps fund the project
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At dawn T rose to watch the boys prepare
the i, or stone oven. After being heated
white-hot 1n a coconut-shell fire, the fist-size
stones were mounded together with taro and
bananas; breadfruit and leaf-wrapped fish
and palusami were placed on top. Inan hour
all was ready.

Taito and 1 ate first, as 15 customary. In
samoan fashion we sat on the floor and ate
with our fingers. Fourteen-year-old Tivoli
fanned flies from our plates, and another
child brought finger bowls.

Lended up staying that day and night with
Taito and his family, and set out again the
following morning. On the southwest coast,
at Fagafau, | passed a notorious lover'sleap,
still used occasionally, I wastold. At the bot-
tom of the vertical cliff it was not uncommaon
to see sharks slowly patrolling back and
forth. At the village of Taga I turned the last
major corner amnd headed for a shower and a
hot meal at the Safua Hotel not far from the
ferry landing.

The Safua is a charming cluster of ten pri-
vate fale surrounding a large central sitting
and dining area. The nightly buffetl rivals
Apmie Grev's. The hotel was designed and
built by Moelagi Jackson and her late hus-
band. “Now that my husband is gong, Thave
to widen my shoulders,” she said. Anarticu-
late, no-nonsense woman, quick to smile,
Moelagi holds the high title of Veasiliifiti. Of
20,000 matai in Western Samaoa, she is one
of only 100 titled women.

“T am not worried about Savaiti being
spoiled by tourism,” she said. “If too many
palagm lodge in villages, that will tend to
hurt, But if we have a few small hotels, the
tourists will come and po, and Savar'i will he
the same

“Samoans are a proud people,” she said.
“Look at what"s happened to the Hawailans
and the rest of Polynesia. We still have our
system. We have our language. And we
have our land. You cannot sell communal
land, As long as the land is held by the peo-
ple, there will not be dramatic changes.
They will take a long, lang time. "

The next day 1 said farewell to Savai'i
and boarded the ferry for ‘Upolu. My time

in Samoa was growing short, but 1 had one
mare appointment to keep.

F ALL the paradizse-starved palagi who
ever found their way to these 1slands,
Robert Lows Stevenson is held dearest
in Samoan memory. He was already a

famous man, author of Treasure Island and
Dv, Jekylland My, Hvde, when hearrived in
1889, He was ill, however, and had come,
“only to grow old and die, but . . |, itisa fair
place for the purpose.”

Stevenson built his home on the slopes of
Mount Vaea, a few miles outside Apia. And
his bealth improved: "Ican walk,”" hewrote,
“1 can ride, 1 am up with the sun.” As time
passed, he developed a close bond with the
samoans. Yl love the land," he told them,
“and 1 love the people. " They called him Tu-
sitala—teller of tales.

He died suddenly, on December 3, 18394,
al the age of 44. His Samoan friends
worked around the clock hacking a path to
the summit, where, as he had wighed, they
buried him

In the cool of the morning 1 set out to visit
his tomb, Al first the trail climbed gently,
past an occasional coconut palm ("that gi-
riffe of vegetables,” wrote Stevenson), but
soon it steepened, switchbacking upward
through the thick mountain rain forest.
Small black lizards scattered from the path.

After aboutan hour lemerged on the sum-
mit. In the center of a clearing lay the simple
limestone tomb, Far below, beyvond the dis-
tant church towers of Apia, beyond the
white fringe of reef, two tugboats were
standing out from the harbor entrance,
waiting to greet a cargo ship just coming into
view. It was a marvelous panorama.

I turned to the tomb. Engraved on one
face was Stevenson's poignant elegv, which
ends with these lines:

Herve he lies where ke longed Lo be,
Home 15 the sailor, home from the sea,
And the hwnter home from the hill

1 lingered with the Tusitala for a few min-
utes motre, then started back down the
mountain. [1]

*The first love, the first sunrise, the first South Sea Island are memories apart,”
wriote Robert Lowns Stevenson, whose tomb Lies atop Mount Voea on ‘Upolie.
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Rearing out of South Yemen's desert, mud-brick
wvscrapers of Shibam, many of them centuries old,

hark back to the power of the Hadramawt kingdom.
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Where traders once hauled incense through the
ancient rin
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The frankincense trail depended for its
existence on the camel, domesticated by 1300 B.C.,
probably first in Arabia.
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Along the old road to
Petra, a Nabataean
mausoleum in Saudi
Arabia was hewn from
@ massive outcrop
around the first
century A.D






ITH A FEW deft strokes of his
spatula-like chisel, Haj} Mahana bin
Salem chipped away the gray, papery
outer bark, stnoothing a patch the size
of 'his hand, Magically, milk white tears
welled on the green wound. The old Bedou-
in began scraping another branch,

With his bow!l he moved from Lree Lo tree,
pursuing a harvest unchanged for thou-
sands of vears. At some trees, tapped three
weeks earlier, Haj Mahana collected hand-
fuls of precious coze, now hardened Lo a
translucent golden hue: pure frankincense

All morning 1 followed
hirm through the fabled
groves. Fach a clump of
thick trunks, the Lrees
( Boswellia sacva) seemed
from a distance more like
large buzhes, barely tall-
er than the camels that
nibble on their sprayvs of
small, succulent leaves.
Here grows the world's
best frankincense, in the
narrow strip of Oman's
desert plateau that bor-
ders the green mountaing
of the Dhofar region
(map, page 485). Only
here do the trees find con-
ditions ideal: a steady
tropical sun, pale lime-
stone soil, heavy dew
from the monsoon

At midday we dined on a tender young
goat that HajMahana's nephews had roast-
ed, The fragrant firewood was gleaned from
derelict frankincense branches. After the
meal Haj Mahana scooped coals into a small
clav censer, sprinkled on a few beads of his
frankincense, then passed it around. Fol-
lowing local custom, we fanmed the white
smoke into our clothes and beards. Cothing
its way heavenward, the subtle aroma of
balsams recalled a pine lorest or prayer-
worn altars of some distant shrine.

“There is no better frankincense than
this,” Haj Mahana said, *but cheaper in-
cense from India and Somalia gluts the mar-
kets these davs. I am one of the last of the
harvesters here. IL is barely a living. Our
yvoung men will not follow the trade; they
look Lo the army or the oil fields.”
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The old man poured me & souvenir hand-
ful from the hattered bowl it takes him a day
to fill. His harvest for the season totaled
barely 50 pounds, netting him scarcely 35
rials {about $160) this vear

From such small streams rose the river of
incense that in ancient times flowed north on
caravan camels from Arabia Fehx—Happy
Arabin—to distant (Greece and Rome
Alang the route a succession of kingdoms
prospered for nearly two millennmia: Fabled
names hke Main, Hadramawt, Sheba, Qa-
taban, Nabataea. They forged their own
languages and alphabets,
laws and religton, art and
architecture, and engi-
negres] dams to farm hun-
dreds of thousands of
acres of desert belore
slipping 1nto the dust of
history.

Recently, with Lynn,
my photographer-wife,
| followed remnanis
of the once crowded m-
cense rofd some 2,400
miles through Arabia,
from southern Oman,
through Yemen's high
mountains, across the
dunes and black volcanic
deserts of Saudi Arabia
Petra, a wealthy

Nabataean entrepot ly-
ing in today's Jordan.

Along the way | slept at Bedouin camps
and remote army posts, chimbed the mud-
brick towers of Wadi Hadramawt, made
stone rubbings among ruins where, legend
has it, the Queen of Sheba reigned. 1 mter-
viewed archaeologists, caravanneérs, and
truck drivers and visited holy Mecca, last of
the world's forbidden cities.

In Roman times a rugged journey of some
80 marches, the trail still offers challenges.
People along the way, although hospitable,
have their reasons to be chary of outsiders
Pro-Western countries astride the ancient
route share it uncasily with a Soviet-backed
regime in South Yemen; Saudi Arabia mili-
tantly guards strict Islamic traditions. Many
areas bow to no government except local
renepgade sheikhs. Here submachine guns
are part of everyone’s kit. All in all the

MNational Geographic, Cotober (983



journey was probably more convenient
back in the first century.

Thousands of vears earlier, Egyptians
were using the “perfume of the gods"” for
temple rites as well as a base for perfumes.
The first recorded mention is on the 15th-
century B8.C. tomb of Queen Hatshepsut,
who had sent an expedition to the land of
Funt (probably the Somali coast) to fetch
frankincense

In 450 n.C,, with Athens at its peak, He-
rodotux, the (rresk Father of History, meén-
toned Arabia’s aromatics. *The whole
country 15 scented with them,”™ he wrote;
“and exhales an odor marvelously aweet.”

Across the Roman world incense per-
fumed cremation rites, Nero, it was said,
lavished the equivalent of a year's Arabian
production on the funerial of his consort
Poppaea. To the Magi who bore gifts to the
Christ child, frankincense symbolized di-
vinity, an offering on a par with gold and
myrrh, another Arabian incense also prized
for medicine. A darker, richer aromatic,
myrrh perfumed the roval mummies of
Egvpt and was a main ingredient specified
by the Old Testament in the sacred anoint-
ing oil of the lews,

N MY WAY BACK to the Omani coast
from Haj Mahana's frankincense
grove, the Arabian desert did a quick
change. A roof of monsoon clouds std-

denly gquenched the blinding sun. The air
chilled as the road climbed gently.

At 3,500 feet the road started down again,
and the mists parted bnefly on a timeless
tableau—a dark-skinned girl in robes of red
and vellow hurling pebbles to drive her cat-
tle across the rolling green meadows,

I stopped near an intersection to check
my way on an old British Armv map. From
a hazy grove of oaklike meetan trees, a pair
of mountain militiamen materialized, clad
only in loincloths and cotton sport shirts,
carrving their rifles casually,

"Salagm!”

We exchanged greetings in Arabic, and [
asked for directions. Conferring between
themsalves, they spoke Jeballi, a mountain
language with unfamiliar lisps and nasals—
relic of ancient South Arabian dialects—but
turmed back to me in Arabic. “dla al-
shemal,” the tall one said: " Keep left.”

Arabia's Frankincense Trail

Skidding end sloshing in four-wheel drive
down o muddy hillside track, 1 stopped to
photograph a traditional Jeballi village, a
score of thatched, blister-shaped huts and
cow sheds surrounded by low stone corrals,
and was invited to tea.

Sheilkh Issa Mesaoud, an elder of the Ma-
shimi tribe and headman of Khajim village,
poured the thick, sweet glassfuls from his
thermos as we sat around the fire pit of the
dim, windowless room. Tin trunks lined the
walls. Overhead hung blankets, clothes,
and strips of drving goat meat. Flies buzzed
everywhere.

“They are the curse of the wet season,”
sheikhlssasighed. “They cancauseacowto
wither and die.” He brightened. “But the
monsoon 15 over. In a few days the clouds
will lift; then it is paradise here. Skies are
warm, pastures thick, and the milk flows,"

I continued down through green hills and
a confetti of wildflowers, past a duck-filled
fake at Wadi Darbat. The road broke
through the belly of the clouds into dry des-
ert again just above Khor Ron, a deep cleft
in the shoreline of the Arabian Sea where
once stood Dhofar's major incense port,
Sumhuram.

A ruiped hiiltop fortress commands the
long harbor, haven for a fleet in the first
century A.0. hut now landlocked by the
shifted sands. I found the remains of houses,
shops, storerooms, and a small tower, stud-
ied by a team of American archaeologists in
1952-53. I ran my fingers lightly over a stone
inscription im the north gate: “Aspum
THALAN . . . SERVANT OF ILADHDH YALDUT,
KING OF HADRAMAWT . . . WAS IN CHARGE
OF THECITY...."

The destination of the incense ships, and
now mine, was the port of Qana, 400 miles
down the coast. The Periplus of the Ery-
thraean Sea, an ancient manual of sailing
directions compiled by an unknown Greek,
tells that frankincense was brought “to
Qana on rafts held up by mflated skins after
the manner of the countrv, and in boats. "

The voyage today involves a long detour,
Arab dhows, now diesel powered, still ply
the Arabian coasts, but since a war between
Chrnan and South Yemen ended in 1975, no
Omiand vessels call in South Yemen. Indeed,
since Marxist revolutionaries took over the
Crown Colony of Aden and the surrounding
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CRUBBY and unprtentious, o tree of thi
gonus Boswellin—one of several species

rhiat yvield frankincense—aoffers 118
trecsyre to Hal Mahana bin Salem (above),
an Al Kathor tribesarngn of Cman's
rankincense-famed Dhofar region
Scraping the bark produces gum-resin

droplets {below left). “We throw away the

first scrapings.” he says, "A second cutlfing

weens later gives [ow gquality. Chdy the third

culting progiices real frantincense.” | he
hranches flower in lute Septembar (left);
narvesting tofres place nearly year-round
T'he best of the storied trees grow In
puthern Arabio. Today just a few tons of
frankincense are produced each vear,
rrerinly for rituals and nealth uses: At the
time of Christ—celebratred at birth with
frankincense—more than 3,000 tons rmay
have been gxported L:-‘='?|--.|ILI_'-' [0 COoRnsacrite
temples, mask the odor of cremations, make
smetics, and rreat every conceivable il
from gout to d “broken head, ™ At
Alexandria, o0 major processing cerster, PlLim
the Elder described a security system os
strict as any today: "Good heavens! No
vigilonee is sufficient o guard th
factories before | the workers] are
'.|'||Ill'.'.-|'|.I tO LECe I'.I!I _!'.'I TS |i'.'.':.' Mave 1o

fidkee off al thelr clothes
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Adden Protectorate trom Britain two decades
ago, travel there has been tightly restricted.
Arriving in Aden, now South Yemen's capi-
tal, by air from a third country,; Lynnand |
found we were the first American correspon-
dents allowed into the People's Democratic
Republic of Yemen

EW RED BANNERS in Arabic called
tor "Immortality to the Martyrs of the
Revolution” and “Glory to the People
and the Party."” But little had changed

in Aden's crowded Suqg al lam. 1 here the
bouduet of frankincense and myrrh, of rose
attar and sandalwood mingled with cloves,

cinnamon, coffee, cardamom, and thyme

shop No

17 specialized in perfumes and

Monsoon-greened hills feed cattle in
Dihofar (right), timeless and wiere d

came! herder (above) still welcomes the

evening campfire for coffee and
camaraderie. Although Ehofar, uniike
most of Arabin, is blessed with regular
rairnfall, its frankincense trees draw
sustenance mainly from early moming
mist. Monsoon winds governed the
timiing of the ancient seabopme trade,

I-l| |'.I||I I

folk medicines: in the back room 1 found
propri¢etor Salim al-Ousals welghing in-
cense on & rusty iran scale. Nearby a trio of
somalt women chanted an African lament
as they cleaned and sorted raw frankincense
in wide baskets

Salim laid out handfuls of the three variel-
ies: an amber-colared powder to be bolled as
an infusion for an upset stomach; the highter-
tinted incense for burning; shihri, almost
white in color, that is chewed throughout
Arabia. "It is good for the teeth and gums,”
=alim said. “And it helps clear the brain.™

Patiently he expliined other wonders in
his pharmacopoela; goaiskins of resin from
the dragon's blood tree; bright vellow tur-
meric, used by village women as a makeup

MNational Geographic, Octaber | 985



and sunscreen; myrreh, amedicine tor female
cisorders; nnif, small red seeds to treat Kid-
neyv stones: ground red coral to heal cuts: and
Varous other curdtive barks, galls, herbs,
seaweed, and Hsh scales,

=ialim leaned closer
old medicines I trust more than all the new
doctors and their hospatals. They have kept
me rabust—and my 17 children as well "™

Although Aden is
cense market, the trade has declined since
salim's grandiather wholesnled 20t0. 30 tons

Nowadays the shop's output is, as
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Salim pat it, “measured in pounds. ™

it has been estimated that, at its peak in
the second century A. D, South Arabia sent

mare than 3.000 tone .i.:|||:-_:|||_'. Lis o rcec e aned
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Rome. At the Aden museum I ¢compared
notes with Abdullah Muheirez, director of

South Yemen's Center for Culture, Archae
ological Research, and Museums.

TLur ancestors in the Hadramawi grew
wealthy on the trade. Tt was a giant indus-
try, <aid Professor Muhetrez, “The whole
civilized world craved imcense for their al-
tars; South Arabia controlled the source. Tn
developed a powerful cartel, a kind of
OPEC of its time”

Che “pipeline” began at CQana, a 300-mile
drive east of Aden, prabably the same Can
[here ]
my tent below the black volcanic
promontony Hizn al Ghurab,
s il the ravens,”

nety mentioned 1in Erelkiel 27:-23
pitched
Arabs call

Clorires




Scooping out a fire pit on the beach where
the ships once loaded, 1 detected a famihiar
scent. Dhagping deeper, | brought a handful
of the white sand to my nostrils. The sweet-
ness was there, just barely, Frankincense!

CUn the deserted beach 1 pondered the dra-
ma played here centuries ago: a small port
chockablock with creaking wooden ships;
sacks and goatskins of incense piled on the
shore; spices and silk bales from India and
beyvand; half-naked longshoremen sweating
and cursing; bellowing camels; shouting sol-
diers, scribes, and money changers, All had
long ago vanished; all but the durable dust of
frankincense

Dhiring the Maddle Apes, Al Mukalla
today a sleepy town of somge
placed Qana as the chief port of Hadra-
mawt, And, despite South Yemen's new

0, DO—re-

Prodigious mud-brick spire of Al
Mohdor Mosgue, 150 feet tall, juts from
Tarim in South Yemen's Hadromowt
region (facing page). The city holds 300
rosgues, Near neighboring Shibam an

image of a grim reaper proved to be o
shrouded womaon cutting alfalf fabovel.

JEE

socialism, medieval Mukalla still harks
back more to Muhammad than to Marx

“Allahu akbar! Allahu akbar!™ calls the
muezzin in his mingaret at 4:30 each morn-
ing: “God is great.” The loudspeakers out-
side my window jolted me awake and onto
the balcony under the last stars; pale moon-
light bathed the minaret next door. *Come
ta praver; praver is better than sleep ;

| watched dawn warming the town to life
A drover from the meat suqg marched & flock
of bleating sheep toward their doom; from a
racdio an Egyptian popular song watled to
the first customers of the Freedom Café
Just below, a blacksmith at hisclay forge be-
gan hammering red-hot iron into grappling
anchors and evebolts for the port's wooden
fleet. Along the guay small cranes unloaded
Lgnters stacked with Burma teak, pine lum-
ber from the northern Soviet Undon, bags of
flour from France

Cn Mukalla's pnarrow main  street,
clogged with small cars and pickup trucks,
busy shops offered diesel pumps, genera-
tors, TV sets, auto parts. I was more taken
with the spice sellers’ wares: frankincense,
myrrh, and international sundries such as
Woodward's Celebrated Gripe Water {rom
England: Fang-Fang Baby Powder from
Ching; Indian-made Sugandha
sticks "Tor praver or pleasure.'

By noon praver the streets empty and
shutters close as the blinding sun bakes the
narrow shore. A staggering tidal blend of
sewage, garbage, dung, and the remains of
dead sharks does to the nose what a blood-
curdling secream does to the ears. Such
stench plagued even the noblest cities in an-
tiguaty; not all the frankincense was burned
in pious affering to the gods

Incense

ROM THE SWELTERING COAST
the incense road led inland to Shab-
wah—ancient Sabota, capital of the
Hadramawt kings who for centurnes
controlled the trade. “Frankincense 15
conveved to Sabola on camels S the
Roman scholar Pliny the Elder wrote in the
first centurv A. B, “The kines have made it a
capital offense for camels so laden to tum
azide from the high road. "
Travelers still stick to the road today. Per-
mission to visit Shabwah is granted only re-
luctantly. Tribal feuds, I was told, miake the
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journey hazardous. Too, Shabwah liesina
politically sensitive ares where North Ye-
men, South Yemen, and Saudi Arabia meet,
although borders have vet to be marked.
Not far to the west, Americans were drilling
for oil; nearer Shabwah, the Russians,

Evervwhere in South Yemen 1 traveled
with a government driver and escort. Now,
at the remote desert outpost of Atag, we took
aboard a policeman named Muhammad,
trained in East Germany, with a revolver in
hiz belt and submachine gun in his hand, for
a nonstop, 70-mile dash across the feature-
less desert to Shabwah.

There, under a burning sun, 1 walked
through sand-drifted streets lined with the
rubble of what once was one of the most
powerful cities in Arabia, A 30-foot-deep
trench by French archatologists near the
remains of a temple showed 2,000 vears of
continuous occupation, ending with a fire
around the third century a.D.

shabwah art graces Aden's new National
Museum: fine ivories, fresco panels, stone
incense burners, pillars inscribed with fierce
griffins, In Aden T had met Jean-Francois
Bretan, director of the Mission Archéologm-
gué Francaise in South Yemen, who had
just completed his sixth season digging in
Shabwah and the Hadramawt

“The city covered about 500 acres, housed
probably 5,000 people,” Dr. Breton had
said. “Around 1t we traced hundreds of
fields with a sophisticated irrigation plan.™

HE MOST FERTILE LANIDS of the

Hadramawt lay farther east, where

the izolated vallev of Wadi Hadramawt

narrows and curves in a long jagged arc
toward the sea. There, around the sister cit-
ies of Shibam, Savun, and Tarim, live most
Hadramis today.

A majestic mirage formed above the
palms. Some 500 tall houses, wall pressed
to wall, rose seven and eight stories above
the desert—a Manhattan 1in mud brick,

Bulbuus tombs of the pious draw o
follower who recites the Koran in
Sayur, sister city of Shibam and Torto.
Sayun's sultan fled after South Yemen's
Marxist revolution began in 1967, and
his former palace is today o museam,

44

Arabia’s most spectacular settlement, Shi-
bam (pages £476-7),

Armed with introductions from Aden, [
made my way on foot through the canyon-
like streets to the white "skvscraper” of re-
tired merchant Salem Muhammad Baobed.
At the sixth-floor reception rooms, Mr.
Baobed bade me be seated on a fine Persian
carpet beside him. He was a spare man with
the tyvpical long, thin Hadramawt face of
light complexion; finely clothed, he was a
man of means. We exchanged pufis on his
gurgling water pipe. Although most of his 72
vears were spent far from his native land, his
Arabic was flowing and precise.




“By traditfon Hadramawt men leave the
valley while still voung to seek their for-
tunes. We have more than 100,000 living in
Indonesia. Nowadavs more are choosing
saudi Arabia or the oil states

“For eenerations the Baonbeds have been
merchants—spices, tobacco, indigo, cloth
ing, fish,” be said. And, like most, he had
rietired, wealthy, to s homeland.

“The new socialist government monopo
lizes the import-export trade business in this
coutntry now,” Mr. Baobed sighed. “Buat |
l1ve comlortably on the income {rom my
properties in Ma

Mr. Baobed's nephew led me on a brief

Vel

tour of the 370-vear-old Baobed domain
that, counting attached family dwellings,
tl'|=.-‘ﬂt'-|l 78 rooms. The ground floor was used
for stables and storage ”1'[1'|_'L=u"thf- family
|J.I:‘-i]|.l|.:-_- occupied the second: the third,
more storge. 1 he fourth {loor housed 1|1._
mien's iving quarters. The fifth was the do
main of the harem and a new kitchen, com-
prete with treezer, washing machine, and
gas stove. | emerged, puffing, on the top
floor: a place for wash to dry and children to
iy and—on the hottest nights of sum-
mer—a cool retreat for sleeping.

Since 1960 4 network of water pipes has
servied nearly every house in Shibam. No
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longer do the women trudge with goatskins
to distant wells. But the blessing of running
water has proved a curse as well.

“*Shibam has no sewers, Wastewaler is
building up, weakening its foundations,”
explained Abdul Qadr Sabban, a turbaned
Hadramawt writer and historian who lives
in nearby Sayvun. He wore thick glasses over
which he stretched a second pair to read the
fine print in the papers on his desk.

“Already 14 houses have collapsed, and
large sections of the city walls,” he said.
“A United Nations team has surveved the
town. Their experts, working with our local
builders, will devise repairs—and driins—
to save the town "

Traditional Hadramawt builders still cre-
ate wonders, rococo minarets and gracefully
domed tombs of holy men. In Tanm, a pious
town of 300 mosques, [ climbed what must
be the tallest mud-brick building on earth,
the fragile 150-foot-high minaret of Al
Mohdar Mosque (page 489),

At Ravbun, an ancient Hadramaw?t site
excavated by a Soviet team, all that re-
mained of the former mud-brick metropolis
was i mound of silt, But, by a deep, stone-
lined well, the Soviet archacologists had un-
covered the remains of a small stone temple
with severnl small inscriptions. Nearby 1
picked up sherds of pottery incised with the
South Arabian letters ¢ and ¢ . Similar
markings, perhaps a merchant’s mono-
gram, were found on vessels discovered re-
cently at the other end of the incense route—
at Guea—on the Mediterranean coast,

EXT MAJOR STOP for the caravans
was Timna, capital of the Qatabanian
kingdom, second of five powerful city-
states along the prosperous route 1

would travel. Around Timna's South Gate
[ found the scattered, half-buried stone in-
scriptions that proclaimed laws of the city in
200 B.c. Murder was punished by banish-
ment; dishonest merchants were fined 30
pieces of gold. Other fragments list a dozen
trade laws promulgated by one King Shahr
Hilal of the period. The regulations estab-
lished a monopoly for Timna, ordered taxes,
allotted market space, and installed over-
seers to control the caravans,
Near Timna, with the local inspector of
antiquities, Khayran Zubaidi, T visited an
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ancient enterprise that still survives in Wadi
Bayvhan. “Indigo has been used for 40 centu-
ries,” Khayran said. “It was one of the lux-
ury goods traveling north with the incense. "

Until a few decades ago dark blue indigo
loincloths were preferred by the tribes of
“hlue men," the Bedouin of southern Ara-
bia. Even dunng the chilly hghland win-
ters, they claimed, a mixture of indigo and
sesame o1l rubbed on their naked chests and
legs kept them warm. On small {arms
around Bavhan the indigo bushes (Indigo-
fera tinctoria) still grow.

Al one of the last indigo workshops in Ye-
men we watched an old bluebeard soaking
and stirring crushed feaves to extract the
dyestuff. Nearby, in rows of clay jars, rolls
of cotton cloth soaked m the fimshed dye,
thick as porridge. Later a beater would
pound for hours with a heavy hardwood
mallet to work dve into the cloth.

In another quarter of Bavhan, drawn by
what soundeéed like the buzz of a giant bee, 1
looked in on Al Abdullah Mharak's mill,
grinding away at full capacity—one camel
power. Here All's blindfolded magak, or
she-camel, plodded in endless 16-foot cir-
cles, hauling a beam counterweighted with
stones and a hitchhiker, Ali's voung son.
Hub of the merryv-go-round was a pestle of
palished hardwood. It turned in a mortar
hollowed from a desert acacia, to sguiecze oil
from sesame seeds.

Camels were domesticated by 1300 B.C.,
possibly first for milking herds. Small clay
figurines found in North Yemen and dating
from 1000 B.C, are among the earliest depic-
tions of the animals. Thriving on harsh veg-
clation that would starve other beasts, the
camel provides milk, wool, meat, and leath-
er. And, as the Koran notes, “on them, as
well as in ships, ve ride.” Only on these
“ships of the desert” could the early incense
trade have grown.

Out of Bavhan al (isab, Khavran and 1
followed one fragment of 2,000-vear-old
pavement that zigzags up to 3,000-fool
Mablagah Pass, halting at the narrow defile
ancient traders had hammered through the
ridze, Possibly a control point on the old in-
cense road, the pass still survevs a stretch of
border between North and South Yemen.

Here a Yemeni soldier climbed aboard,
wearnng a loincloth and curved dagger, the
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same costume his ancestors, 130 generations
hack, wearon stelae of bronze and alahaster
now found in Arabia’s museums. He also
arricd a Kalashnikos rattled against
my knee as the jeep bounced down the
mountiin's fur side

“Habaylik, wa na arifti . . . " the jeep's
cassette plaver poured out & Yemeni song. “1
loved vou, but vou never Knew. .

At the battom of the ndge we turned south
into Wadi Nugman, a gash in the brittle des-
& Ver-
dant grove of tamansks shading the ruins of
& long-abandoned caravansary, Un {foot we
__|-||I|'-. paved Wikl
to the head of the granite-walled
'l'dl:.l'jt .LI'Ill a pool fed by a lofty spPring We
rested under the high ashlar- = nf an
impressive ruin, some 40 feet on a side, that
overlooked the p |--| Atemple? A fort? Nug-

man was not on any of my lists ol archaeo

that

ert landscape that soon broug

continued along a path,

aif wal

logical sites

“VWe are off the main track. No one stops
here hut the BHedouin,” Kh AVTAn saud. & A
far as | know, vou are the first {oreigner to
VIS Nugman,

E Ll he late afternoon
colors, we loaded
camels filing through thickets of myvrrh
alongside the roughn jeep truck. The car

avan leader doffed his turban in salute. We
slopped

‘Salt, To Marib. Fivedays.” he answered
my inguines. About once-a week small salt

raravans leave Wadh Bavhan for the towns
of nearby North ‘Yemen, perpetuating whal
may be man's oldest commerce. His destina-
tion was the same as mine, Marih, capital of

saba (biblical Sheba). His troop plodded
slowly, but s journeéy would be swifter
than mine—foreigners are not allowed to
CIss |:I|_'r-|_‘

First | made the two-day desert drve
back Aden, to spend three days more
clearing for a flight to North Yemen-—the
Yemen Arab Republic. Several more daysin
capital, Sana, to hire another

HKNING through ¢

overtook a doren

II._-.. I:'.:"I"_‘u -
jeep, arrange travel permissions, and locate
anarmed rafig, ortr Ing companion, ang
| was ready for another grueling drive back
to the border area. Altogether, my journes
neross the border—a distance of 15 miles
cost two weeks

lI.-'r-'ll-'l.lf-l." ||-|'r-| rll'll'l'.'l il Y .II.|:|'|||-

From Mablagah the caravans left hehind
the granite hills that soon floated like dark.,
low clouds on shimmering mirages. Camels,
with their soft padded {eet, moved easier on
that soft sand that skirts the southwest edge
of the Empty Quarter, a great blank on Ara
bia's maps almost the size of Texas, Driving
fast to avoid bogeing down in the sand gave
us a roller-coaster ride, nsing, then plunging
over the hundred-foot dunes. Ancient ghost
towns—Haribat, Al Jubah, Al Masajid
marked the wisy

Ancrent Marnbh was
cense cities. An American archaeological
leam worked an [931-32_ Before
beine driven at gunpoint
tribe< hostile (o outsiders, ||||_". A ]i||'||_-r-|-||
hundreds of inseriptions and excavated the

the largest of the o

the site 1n

WY locd

With a modest peek, a woman in o

COSTY o mbro
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thawh, the loose evervdoy garment
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oval-shaped temple of the moon god lum-
quh—a showpiece of South Arabian archi-
tecture. They also studied the remains of
Marib's mant dam. Built to harness runoff
from Yemen's high mountains to the west,
the dam and its canal network greened thou-
sands of acres around the capital.

acriptures testify that, in husbandry as
much as trade, Saba prospered. The Koran
(XX VIL:20-44) tells how King Seolomon,
who spoke with all God's creatures, dis-
patched a bird—a hoopoe—with an invi-
tation to the famous Queen of Sheba. The
Bible (1 Kings 10:2) hsts tribute the gqueen
brought to the Hebrew king: “spices and
very much gold, and precious stones, ™

Trisheh ¢ ARVECEFDEEI (LTFTH
A vl s il sl L e
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Oniy salt rematns of Shabwal's riches
The crystals are still moned under the
ruins of the Hodramawt capital that
mornagpolized and taxed the frankincense
trade. An alobaster votive offering from a
first-confury AD, tomb af Al fubah
(abowe) bears South Arabian characters.

Arahia's Frankincense Trail

The Koran (KX X1V:15-16) reveals Saba
as a land with “Two gardens on the right
hand and the left. A fair land and an
indulgent Lord!' Bul the people of Saba
turned awaey from Allah, and they were
cursed with “gardens bearing hitter fruit,
the tamarisk and here and there a lote-tree.”

ROM MARIB'S RUINS I drove five
miles west to the damesite across fields of
dusty silt 20 feet deep. My guide was
Saud Muhtim, dn elder of the Bani Ash-

raf tribe. Highly respected, the Bam Ashraf
aften serve as go-betweens in tribal disputes
that sometimes draw blood even today. The
government had appointed Saud to goard
the scores of istonc sites around Marth

"1t was the silt, butlding up slowly over
the centuries, that doomed Saba, "™ Saud ex-
plained as we climbed the massive stones of
the dam's southern sluice. *As the silt grew
higher, the dam wuas reised at least twice.”

From the top I could make out sections of
the ecarthen dam that once stretched across
the valley to the towersof the northern abut-
ment nearly half a mile away. Sixty feet be-
low me the bnef stream from a distant
mountain cloudburst flowed past to spend
itsedf in the talcum-fine dust.

Returning, 1 was surprised by a tall Ye-
mend, wading toward me across the shallow
spate. He wore a purple plaid fuulia, or skirt,
cinched with a belt of gleaming bullets that
buckled over the massive J-shaped scab-
bard of his curved dagger. His eve sockets,
shaded with kohl, were as dark as his point-
ed beard, He carried a submachine gun, and
a pistol holster flapped on his hip as he
walked. 1 too was armed, carrying Saud's
Ralashnikov back to the jeep.

"Mumein sawirak?” he shouted, reaching
for his—I didn't believe it—his Instamatic
camera, "Can I take vour pictures"”

He was a tounst, he explained, a moun-
tain Yemeni from Sana on his Fridav off. He
wanted a snapshot of the exotic foreigner at
his country's most famous historical site

I spent the night at Saud’s house, sel
among felds of wheat, stands of lemon
trees, and great plots of tomatoes and on-
1ons. Beautiful striped and crested hoopoes,
descendants perhapsof Selomon's feathered
messenger, flitted through the foliage, their
familiar “hoo-poe” calls mingling with
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the fump, tump, twmp of diesel well pumps,

“Bore wells have reclaimed hundreds of
acres of rich soil," Saud sawd, "huot the water
table is B0 feet down and dropping.”

Although underground water is limated,
the North Yemeni government, with a senti-
mental grant from the oll-wealthy United
Arab Emirates, 15 building a new dam, up-
stream from the ancient site. Legend has it
that an ancestor of Sheikh Zayed al Na-
havan, ruler of Abu Dhabi, migrated to the
Persian coast from Wadi Nahayan, near
Marib, after the great dam failed 1,400 vears
ngo. Sheikh Zayed is personally sponsoring
a 90-milhon-dollar reconstruction.

“It will double the area the ancients culti-
vated,” Saud told me, “and make electricity
as well.™

IL AS WELL AS WATER will float
Saba's renaissance. I joined an armed
convoy of mammoth Kenworth trucks
loacded with caustic soda and drilling

mud for their two-hour desert run to Yemen
Hunt Oil Company's Alif-1, a lonely, 135-
fool derrick spiking the endless horizon at
latitude 15° 30° N, longitude 43° 56" E.
Here, in the middle of nowhere, | supped on
pot roast and ice cream with a handful of
Americans, the only ones | would find along
the frankincense trail,

“Tt's n wildcat all right,” drilling foreman
Phil Powell said. “Mavbe the biggest wild-
cat since the Daisy Bradford back home in
Texas. The nearest ol well is 600 miles
awny— on the other side of Arabia.™

At his tratler by the noisy drilling plat-
form;, Yemem geologist Fadel Hami
showed me the drill plan. The big dismond-
toothed bit was already grinding downward
nearly two miles under our fect, past the
Cretaceous, the Upper Jurassic, and, as
Fadel put it, “into the unknown, ™

He had spent three years plotting the des-
ert formations with seismic equipment. “'We
have a winner, [ am sure-—a whole new o1l
basin," he said. “We are at 9,760 feet. (il 1=
flowing right now. We will keep on past
10,000 feet.”

The long shot paid off. A month farther
along the incense trail 1 heard news that
Alif-1 had come in, a 10,000-barrel-a-day
bonanza. A refinery and a multimilhon-
dollar pipeline are now planned to handle
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the Arabian Peninsula’s newest oil field.

Main, another powerful ancient king-
dom, took control of the caravans as they
plodded north from Saba. I continued up
Wadi Jawf, where the Minaeans' téen walled
cities once thrived, Mostof the 37 stone bas-
tions of Baragish, their commercial center,
stood proudly intact. Domed ruinsof asmall
moscue and scattered potsherds showed the
town wis occupied until at least the mid-
1700s A 0. Below the walls of the stronghold
of Main, a small masenry temple bore time-
worn scenes, barely visible. Covering the
stoné with rice paperand rubbing with cray-
ons brogght a lost ritual magically to life:
sacrificial 1bex and gazelles, dancing girls,
offerings of wine, and files of birdlike men
carrying lyres and war clubs.

It was near here that Europe's only inva-
sion of inland Arabia played itself out. A le-
gion under Aelius Gallus in 24 B.¢. marched
southward to seize the wealthy incense lands
for Rome. But before reaching Saba, rav-
aged by thirst and hunger, betrayed by local
guides, the Romans despaired and limped
back to Egypt.

Veering off the incense route briefly, I de-
toured into what was Saba's [airest prov-
ince, the high mountains and cool fertile
valleys to the west, where the majority of the
seven million North Yemenis live todav.
When I first visited the mountains 20 years
before, coffee beans rpened on the green
slopes. Yemen invented the beverage that
took Europe by storm in the 1600s. The
richest variety grew in these hills, although
it took its name from a Yemen seaport:
Mocha. Now only a few groves remained.

Today the country’s most profitable crop
is &al, the habit-forming leaf most Yemenis
chew. Outlawed during the work week
throughout most of South Yemen, kat is still
part af the daily ritual in the North, at once a
joyand acurse. Soon after midday the whole
country closes down asmen begin to shop for
packets of leaves, then gather with frniends
for the camaraderie of the chew.

ORTH OF SANA, the capital, near the
small village of Al Harf, the old cara-
van trail joined the new asphalt route
leading to Yemen's northernmost out-

post, Sadah. Not far from the junction
a small commotion halted us, Two tribal

Narional Geographic, October [983



Modern caravans find tension in vemen roge aeainet the Sultan of Oman
LXhofar near the South Yemen torder Fighting continued for a decaids

| e Cimani chechpoint (s manned by a Recently the stroined relations have
evpiuchl =aldier Fecruilfed fron pmpioved between Oman and South
Patistan (abowvel. [h the mod- 1 960 Yemen, where Morvist-froined Youns

whofari rebels supported

by South Pioneers perform at o school ..ln;'huv:-
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Glory of Sheba, or Saba, seems to linger in the
ancient capital of Marih, where the fabled
gueen who brought to King Solomaon “such
abundance of spices" may once have ruled. Atop

the tell that partiaily entoembs the city, which
declined as {ts renowned dom became choked
by it in the sixth century A D, 0 SUCCESE0T
arose (below). A new dam is under
comstruction upstream, and an oll boorm may
150 help fuel Marib's revival.

Limg “:‘L'IT':' pillars rear from a temple of the
Sabaean moon god [lumguh (left). In a bronze
statue found near Marth, a woman proffers
tncense in one hand, an oil lamp in the other
(right). "The Sabasan race . . . (s the greatest
:.H!T!rJ.::rhnur Arabia,” proclaimed one Greek
histortan. “There tall trees rise up which
produce myrrh and frankincense LTV
suppose that they are partaking of ambrosia. ™
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gunmen were manning low bluffs beside the
road while their confederates rolled out
empty oil barrels to block our passage. With
smiles and salaams my voung Yemen driv-
er, Salih, talked us through

“Thevwere not afterus, " Salih said, as we
sped away. “Itis a local dispute,™

The local jeeps and pickups were eisy to
spot; Lthey wore no license plates. Tovota sta.
tion wagons loaded with Yemeni expain-
ates returning from Saudi construction jobs
traveled 1in convovs here, their roofs pied
high with the baggage of new prosperity
blankets, air conditioners, television sets

The mud-walled town of Sadah has a dif-
ficult job. It tries to administer an upland

desert province the size of West Virginia
plagued with pockets of anarchy, Here local
sheikhz hold sway, and the Yemeni govern

ment treads lightly. Just past the town we
pressed into the crowds at the hivehiest empo-
rium I encountered in Arabia, or anywhere
else for that matter, the Suq al Talh, Every
Saturday an animated, mile-wide festival to
free enterprise materializes on the sands, its
ambience a blend of Orental bazaar, duty-
free shop, army-surplus store, countv fair,
and supermarket

Among the stalls 1 priced local pottery,
laundry soap, sewing machines, refrigera
tors, videocassette players, stained-glass
windows, dishes and crystal, spices and
frankincense, Salih haggled over a large
Belman-made "Onental” carpet to fulfill a
pledge to his village mosque. “The price 15
half what it would cost me farther south," he
saidd as we bundled it into the jeep.

Contraband piekup trucks were lined up

Three times the price of frankincense was commanded by myrrh, harvested from
a tred near Mablaogah Pass in South Yemen fabowe), where a paved stretch of the
frankincense road remaoins, Demand for frankincense, however, was five times as
great. Traditionally myrrh has been used as an anointing oil and a fumigant, in
cooking and embalming, and medicinaily. Near Sanao a weekly sug's offerings
include both frankincense and noyrrh and o heady array of spices (facing page).

00
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rasaline was going [or hali
price, direct from | ank truck sneaked
across mies of desert from Saud Arabia by
what must be the boldest of smugglers
:""-'l':'l-.'i'l_'-.
tribesmen around the cageliks
stalls of the punrunners to check out the lat-
est in small armes, feeling the heft, ramming
bolts home, squinting through the sights

Une dour meérchant olfered me a Soviet AK-

I (usty rows

i

rowded

47 assagit rifle for the equivalent of $1,400,

an American automatic gun for kalf that. To
make conversation, 1 maquired about his
nand grengde:

“Which do vou want

“"We also have these

AMeTICAT T i': je-
stan?” he asked dryvh

II"':lrl.:E- s

[ :lﬁlll[E‘!-"n..l""-. ill'-| IC T LS
saudl Arabia, [ headquartered at the
provincial museum

nedar the ramparts of Ukhdud, with its
ruined South Arabian temple that may once
ved as a church. Christianized dur
Ing the sixth century, MNajran waos briefl
the seat of a bishoprnic. An Arabian rule
converted to Judaism, a King Yusuf, de

stroved Lhe town and massacred 1ts inha

r|”- |:.||"|j|-: in

FOVEITIMment s nitw

™% n,
|.I-.|'*-I'I

it
antsin 523

iles to the north at Bir Hima,
ancient caravanners, passing the time, lef
thowusands ol mscripbions
utcroppings that shelter the ample well
They date from 900 B.C. to A.D. 500. Mostly

LIe simpie grafiill of rustics, some are 1ius

i i .
SHOETEE Dt 11

on the sandstone

trated with scenes of camel herds, a date
harvest, ibex, hunters wielding spears, and
temale dancers with long plaited hair

At a busy Najran truck park I encoun-
20th-century caravanner, Muham
mad Abdullabh, selling Turkish
wheat off the tazlgate of histruck. Inthelong

trachition of the carner-merchants, Muham

i 1
LCEELE =

|. -I-.'-. i

mad had hauled theé grain south from the
Saudl port of Ad Dammam, on the Persion
His g Mercedes was

[l.'l'li'.| INES 0Ol CTOSSE0 5W |'|'|! - |-|--'f|:'l f., s -'-fll-:

Lannkt adarned with

mystic symbaolsto ded
“As a boy
vans, Mu

1 desert

ect the evil eve

| worked on my father's cara-
Allah 15 my
witness, | was wide, the marches
long. For a load this

1
would have to take"—he did some quick

MMl sail. v As

e, S50 sa |-.'-. Wi
IFLNMENC on oS lIingfers—as many as AR

N | .IE -Illlrlllll!'.' l-.lli- ]rlla.lll

irsenals were chanring hands as

amels. Each would have 1o be loaded and
unloaded every day
“The camels would take 50 to 60 davs

from Dapmmam to Nayran.” Mubammad

said. “Mv Mercedes does it 1 twal™

MeaAU D ARABRIA all roads lead to Mec-
ca. And the billhons in oil profits have fi-
nanced a modern 17,000-mile network
ling the farthest corners of the
Kingcom. Prom Najran oasis the highwavio
the holy city first wound back into the moun-
tains of Asir, west of the desert camel routes

| 1 Lhe Yemeni side of the range

Like fields o1
|OTE

. - - A B TR " 1 - - L’
Lthe terraces of Asir were seared n

drought. Unly the hghest mountaintops
.Ill.r- I II :I .aalll

small dam
| detoured a

Above the blue reservoir of the
At Abha, the provincial capital
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few miles to the summit of 10,000-foot-high
Jahal Sawdah, scented by forests of juniper
bearded with mass, for breathtaking views
down through the clouds to the steaming
coastal plain and the Red Sea shimmering
bevond. Here, where eagles soar, bright red
aloes bloom, and clans of saucy baboons
scurry among the high gray rocks, the Sau-
chis have set aside their first national park

With me was a voung, Michigan State-
e¢ducated Saudi, Hamad al-Badr, from the
Saudi antiquities department, We passzed
several cars with Bedouin tribesmen at the
wheel, obviausly takimng their first driving
lessons, And on the stretch north {from Abha
[ counted 62 automobile wrecks, some
bashed bevond recogmtion. “The new driv-
ers still do not understand the dangers of
high speed,” Hamad said. “The police leave
the damaged cars there as warnings.™

UST PAST At Taif our road quit the cool
mountains to switchback down the
granite escarpment onto the warm
Meccan sands. We sped into the city on

the eight-lane expressway, nearly emply
now but built to handle the waorld’s biggest
traffic jam, the annual Mushm pilgrimage. *®

Quiet, too, was the wide square ap-
proaching the marble walls and soarnng
minarets of the Haram Mosque—Bayi
Allah, or House of God—Islam's holiest
shrne (pages 308-509). On my first visit to
Mecca during the pilgrimage, 20 years be-
fore, more than a million of the faithful had
switlled these sacred precincts. Now, in the
off-season, there were only a few hundred.
Most were arriving on the citv's red double-
deck buses, garbed in simple pilgrims’ robes
to perform the rites of the Umera, or lesser pil-
grimage. Hamad and | shed our sandals and
followed a group into the mosque

(), Lord Allah,” each praved as he
stepped over the sacred threshold, right fool
first, “we have come from distant lands
. Open the door of Thy mercy and Thy
forgiveness. ™

Dominating the vast marble courtvard of
Lhe mosgue stands the cube-shaped Kaaba,
some 50 feet igh and draped mn black silk.
Neither temple nor shrine, the stark monu-
ment stands empty, merely ssmbolining the

“Muhammad Abdul-Raufl described the " Pillgrim
age to Mecca™ in the November 1978 GROGRAPHIC

Arabia’s Frankincense Trail

abstractness, the oneness of Allah, It marks
the spiritual center of the Islamic universe.

A major religious center long before Is-
lam, Mecca attracted the ancient caravans
with trade fairs and a pantheon of 360 idoels
housed at the Kaaba. They included al
Uzza—the Arablan version of Aphrodite-
and celestial gods from ancient Sheba: the
sun, the moon, and the morning star. The
Prophet Muhammad cast out the pagan
idols forever

The bazaars around the great Mosque of-
fer mementos of the pilgrimage: carpets,
nraver beads, finelv pranted Korans, Ven-
dors dispense holy water from sweating
pottery jugs. In Judarivah Street 1 found a
practical praver compass that orients itself
toward Mecca from anv spot on Earth.

Now a city of half a million people and
growing, Mecca has been overwhelmed by
cloverleafs and overpasses, by tall office

AT AT R

IS AL J

Weary of rival clans, cragtop homigts
perch near Sana (facing page). Crops
grown on stepped terraces include hat,
i mild stimilant chewed by a wealthy
Yement (abowe). He wears a traditional
curved dagger—a jambiyya
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buildings, supermarkets, parking garages,
and deluxe hotels.

“But the eternal values of Islam endure,
even as the world changes," saud Sheikh
Abdullah ibn Suleiman ibn Obeid, deputy
director of holy places for the mimistry of pil-
grimage. “We apply the new technologies to
further [slam. Live coverage of the prayers
here is televised throughout the kingdom
five times each day,” he said. “We have pur-
chased electric wheelchairs and installed el-
evatorsin the mosque for the handicapped. ™

EW PILGRIMS to Mecca fall to visit

Medina, some 250 highway miles north.

It was at this oasis and caravan town,

then called Yathnb, that Muhammad
founded his small Islamic nation that soon
burgeoned across the medieval world, from
spain to the doorsteps of China, Yathrib be-
came known as Madinat al Nabi—City of
the Prophet—and, finally, simply Al Ma-
dinah, “The City."

Meccaawes, overpowers; Medina is more
to human scalé. Despite comfortable mod-
ern suburbs, it retains the plous charm of a
religious scholars’ town, a retreat where the
pilgrim can rest his spint after the cosmic
experience of Mecca, Many linger, lendinga
cosmopolitan air to Medina's cobblestone
streets. In the hvely markets I chatted with a
Pakistani merchant of precious stones and
prayver beads, Sudanese women selling Ara-
hic flat bread, a dentist from Casablanca, a
carpenter from Chmese Turkistan.

The Prophet’s Mosque remains Meding's
focus—the very emblem of the city. Inside,
around the gold and silver grillwork that
fences the green-draped bier of Muham-
mad, pilgnms stood, palms upward in pray-
er. Even at the Prophet's grave the oneness
of Allah prevails; suppliants pray for Mu-
hammad, never i¢ him.

While Hamad searched the bazaars for
boxes of the famous Medina dates, 1
browsed a perfumery near the mosgue.
Along the way 1 had collected a variety of
censers, someof simple unbaked clay, others

of stone or brass—as wellas the typical Saudi
burners made of wood and decorated with
small mirrors. Now, for 60 Saudi rivals
(ahout $18), I acquired the latest in aromatic
technology: an aluminum, electric-fired
import from Taiwan, complete with cord

Under Ottoman suzerainty for centuries,
Medina is sprinkled with jewels of Turkish
architecture. Mubhammad's mausoleum was
renovated by the Ottoman Caliph Abd al-
Majid in 1860, The wooden latticed balco-
nies along the narrow streets of Aguwat, the
former Eunuch's Quarter, recall Istanbul.
At a small, domed librury endowed by a
Turkish savant, scholars sit cross-legged,
scrutinizing rare Islamic texts,

Dunng my last days i Islam's second
city, Saudi Arabia's King Fahd ibn Abdul-
Aziz visited Medina. Preceded by an Incense
bearer and video cameramen, His Majesty
led a robed delegation into the Prophet’s
Mosque to hear the Friday sermon and, at
the urging of local dignitaries, to pray for
rain. Watching on color television at my ho-
tel, I was struck by how smoothly the Saudis
straddle the centuries. Praying for rain?

Archaic or not, the roval appeal proved
effective. Next night, camped in the desert
once more, | wasawakened by thunderclaps
and a violent dust storm. As Lstruggled with
the tent, it began, sweet giant drops of rain,
then a deluge—grhayr Allar, Hamad called
it; “God’s bounty"—the first good soaker in
nearly three vears

A well-worn caravan route, still untamed
by asphalt, reaches north through the Hijaz
from Medina. Traveled long before the in-
cense trade, it later swelled with the Muslim
pilgrim traffic. With help from German
engineers, the Turks laid the Hijaz Railway
from Damascus to Medina, and in 1908 the
first trains chugged into Arabia.

World War I doomed the Turkish sultan’s
empire and his railroad. Lt. Col. T, E. Law-
rence and his Arab irregulars harassed the
line, burning stations and blowing up trains,
isolating the 10,000-man Turkish garrison
at Medina. (Continied on page 510)

A tender moment is shared by o three-day-old infant, evebrows painted with
koll, and her mother. They camp with their Bedouin tribe in North Yemen riear
Main, known as Quamaw when it was the capital of the Minaeans. Through their
tervitory "the expoert of frankincense 15 along one narrow track,” Plimy noted.

Arabia’s Frankincense Trail
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Breathless tales of adventure are

foomaoted by a forlorn train abandoned

on the Hijoz Railway from Medina to
Damascus (below). It was one operated
by the Ottoman Turks, allies of Germuony
during World War [ when the rails and
atations were harassed by the storied
T. E. Lawrence and his Arabian trregulars
Lawrence wrote of mining the rails in
1917 at nearby Abu an Naoom station
upon the hill-top,

"We lay like lHzards

and saw the garrison parade. Three
hundred and ninety-nine infantry, little
toy imeri, ran about 'CUn another roid

in the grea he led his men under fire to
the ragl Hne oo mse. "We made our
comeis kneel down beside i, and .
performed a sunset pricver guietly, .

from a distance we passed muster,

and the Turks stopped shooting in
bewllderment. This was the first and last

time I ever prayved in Amabia as a Mos{lem.™

To the east a new road rotls toward the
Hijar Mountains (right) and the holy
cities of Mecca and Meding. Crossing the
frankincense trail, it bears traffic that
sticceeded the tmoemse troders—the
pilgrims of Islam.
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In [slam’s hollest city [les
the Horam Mosgue (Teft)
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pilgrirmage commanded by

Allah to Abraham and later o b S
s ir-.,
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Werhommad

Amia such wernerated
fradifnion, developrrent s
arrived tn an ol-enriched
whrtwing, arid Mecod
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'. the Saud: stote network
fetevisas the five daily
o prayers, showing minarets
'-_‘ f the Haram Mozgu

(top). Within, pilgrim:
circle the Kaaba (second
frovm top), OEilleved to have
been erected by Abroham
and try to touch its gold-and
siver door (third from top).
Though Mecca lay off the
run theense rood, trode
probably flourished on o
side route. To the north af
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Muhammuad’s tomb, King
Fahd tbn Abdul-Aziz of
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Christianity ard banned
pagan proctices mn the

jOourtn century




Crold rode along with the tncense
Pl il

(helow) dating from before the fourth

g I.-I.! |.!I.Ir rll_-_._ll I erarled

nj tn AL Toaf (right), on a side roa

'or two days we followed Lthe abandoned  Here, north of the mud-walled palm groves
ratlbed. One of the fortified depots, Abu as of Al Ula, began the domain of Nabataen
Naam station, was still pockmarked witl the last Arablan kingdom on the frankin
Lawrence s bullets. We cooked lunch at Fla CEeTse roj

vah station, where a complete train has [Tme has buried the Nabataeans' south
tood rusting on asiding for the past 70vears ernmost outpost, Madain Salih, except for
(pages 5060-507). Collecting Stone Age tools  the tambs of its nobles. But the grandeur o

on a4 nearby hill, Hamad picked gp & small  the necropohis, the =kill of its architects
brass batton bearinga star and crescent, lost leave little doubt that here once dourished o
by a Turkish soldie; town of consequence

As we drove northward, gradunlly th Woe parked oar dusty jeep at a row of toml|

- " " 1 . | ' ]
.'I.I'.--I-:. I.I..!.'!l'.'-.l.ll'. ..I|!.. SCVELAT BRSNS PLCACEE

IS X !:-E-i"'l'-. CArrvedl ITOMm rod | ||_ i
In 2 gravel sen, geve wav o reddish has-reliefs sugpesting temple columns, som

sandstone roundced ST |-_' I||l WINT lecorale LD urns ang rosetles, Pagies
L hrough a narrowmg labyvonth of blufls  and gnfflins. G, K H, “Mick™ Wnght, atall,

and boulders we crossed an ancient frontier soft-spoken Australian archaeologist. wa



ere far the Saudi antig
"Inscnptions on some of the 150
from the carly hrst century
I, D Wright said. " But the site has
never been excavated
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Uintid 1t 15, we won'i
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HE STORY of the MNabataeans, still
| and | Lest unfalds al
capital. Forcenturiesit prof
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Pelra, Lhe Cien

ited as muddleman for Arabia’
trade with the Roman E-.‘I!|l-:l'

North of the Jordan border I closed on Pe

- smooth asphalt in g rental

] - B
LI i

1'.|l'||,|_"|- o | LW L0 -":I|_.'-. {
lorclan’
joined me at the Desert Polic
Rum to show meé the neartyy spring and the
Mabataran temple that
smaller caravan stop. At the town of Wadi
Musa (Musa is the Arabic form of Moses),
we stopped at another sacred
said that Moses started its flow, stnking the
This
course led us down Lo Pelra itsell

Petra's main en

pring, it 1

spone wWithh s stalt ancient water

Caravans still crowi

trance. nolsy caravans of tourists on horse-
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r a mile through solid rock hills. In

nlaces sheer walls overlap above the trail
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Awed, even the tourists hush, and one hears
anly the clatter of hooves on the pebbles.

No approach [ know of, to any city mod-
ernorextinct, can compare to that first view
af Petra; In a blaze of warm, rosy light the
chasm opens on & magic facade, the Naba-
taean Kharneh (Treasury). Whether tomb
ar temple, archaeologists still disagree; local
Bedouin credit it to the sorcery of the pha.
rachs. One hundred thirty feet high, the
finely sculptured Treasury dates possibly
from Hadrian's time, early in the second
century A.D. The defile widens on a Roman
theater surrounded bv dozens of smaller {a-
cades hewn from the wine-colored rock.
simpler of line, these reflect motifs from As
syriaand Egypt

“Petra was & major caravan crossroads,”
Lir. Zavadine safcd. “Six routes converged on
this fortress citv. 1 have hiked them all

“From here the incense traveled on to
Czaza, across the Sinai to processing plants
in Alexandria, north to Palmvra and Da-
mascus, ¢ast to the Euphrates.”

From the desert dust [ stepped onto the
palished Roman pavement, ined with bro-
ken columns, that led into Petra's cosmopol-
itan heart. Past the ruins of a palace, past
temples, markets, and baths, 1 counted the
iast steps of my 2,400-mile odyssey

The journey had been a vovage of discov-
erv. But it raised more guestions than it
answered. Who were those early Arabians?
wWhen, exactly, did they emerge? How did
thev orgnnize such a farflung trade? What
were the detalls of their dailv life? How
much culture did they borrow from the early
urgpeans?

One thing certain: Half-buried along the
rankincense trail, from the sacred groves of
Oman to the fragrant altars of Rome, wait-
ing to be read, lies a compelling chapter in
the history of man [

Cameéleers reach the home stretch of
the frankincense road (top left), poved
by the Romans in Petra. The city is
graced by ruins such as the Khazneh, o
Nabatoean tomb or temple (right). An
alabaster conang from Sowth Yemen
(left) memornialices the incense trade’s
indispensable beast of burden

Naronal Geographic, October 1985
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L sumacirfo

E’T‘ AFLTE ecological balance of North
MEfﬁﬁ ey America’s last great tropical

Rier

The Usumacinta River:
Troubles on a Wild Frontier

By S. JEFFREY K. WILKERSON
Photographs by DAVID HISER

SPECTACULAR WILDERNESS, the Usumacinta, The meaning

of tts name lost in antiguity, t

e rover (pronounced oo-soo-mah
SEEN-tah) drains the largest surviving rain forest in North
America. Here during the first mitlennium A.0D, the Mava raised

great cities and forged a brilliantly complex civilization—most of

B IT CILEES O joreed o1 O |.-|.-:J.|-,__. L .Ii'.-e. CIVERIIECL LT iTHAYST O]

wiuch had reverted to jungle long before the Spanish conquest, With

the colonial societies of Mexico and Guatemala confined largely to
neighboring highlands, the region and its small remnant Mava groups
iLE ..I.I 4.5 |£.I ._Li' == Liks ok - LE'.-I-I s | LLE ] - LEL = i’ BLLTEE JI.I-J-II Li "_r -||Ir|
remained in virtual isolation. Much of the river became an
international border in the late 1800s, as explorers and archaeologists
were probing the jungle for Maya sites throughout the region. About
ten years ago the river’s frontier status took on an ideological stripe as

CGuatemala’s ageressive Marxist gucrrilla forces found the remoteness

sutted to thetr survival. Powns in

VRILED STATES this struggle, thousands of
i.'l.':'-llﬂlllt-.'n.'d' (ruatemalans crossed
| the Usumacinta in the early 1980s
Wi For refuee tn Mexico. -j”l.-".ilh!_".' the
two populous nations race to
: develop the region for electricity,
|
.

CumA otl, and settlement. These plans,

savs cultural ecologist and
LA '1i'|.'-:.".|ill..'_'l: |..‘~'|I .rl:r.ll."L"l.' l||li. .I.'1||-.'|'.":'F|'"'| .
threaten both the priceless legacy

o A i!‘.:_';'«;u' anfiquity and the fragile

F wilorh
SEE PAGE 504 MCIN LT ' redoubt,
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'hrough a mountain spur, the Usumacinta cuts [ike a knife

beneath 1,000-foot cliffs. After long runs of white water,

it will leave its gorge and Guatemala benind. Emerging wide

and as placid as a fishpond, it then meanders lo
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Mexican farmsteads and the mangrove swamps of the Tabasco

plain on its way to the Gulf of Mexico. If dammed for

hydropower as planned, North Amerca’s longest tropical river

mey soon be placid ALOME muchn Of 1S upper réad hes also.
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Like a human hurricane, settiers come to the forest with machete

and torch, felling the great trees in pursuit of a frontier dream

I'he palms they spare for roof thatch. From the shallow soil

in much of the region they will be lucky to get three good crops




Then they turmn to cattle. But that too will fail, as the clay

cracks and turns as hard as concrete. And so thev will ¢lear

more land and try again. Meanwhile, much of the rain forest
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Sacred to the local Lacandon Indians, who believe their Mavyva

ancestors lived here, the temples of Yoxchildn have weathered 12

I stone (above) and

centuries of tropical ramns. A scuiptured alt
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exhumed stelg -.___Iull” pespeaRr the artistry of a civinizanon at its PECR.







" UT YOUR HANDS UPl—do not
n ove!l” bacing the menacing wies Lpon
{the Guatemalan puerrillas, we diud as
we wire told, In the stfling LECHT al
heat the minutes seemed like hours as
weawiited the arrivad of an ollicer to decide
Our take
shaorl |_'- |||-!'f‘-r-'. H ihotoer: L]d vhiel Dlavid
Hiser and 1 had been rafting «
macinta River, which for part of its lensth
form= an isolated stretch of border between
Mexico and Guatemal
suffocating humicity kad subdued all
soundsexcept the poweriul swish of thecur-

| il=

own the Use-

= -
1.4

I, i.lil."l: 5 L3

rent against jagged limestone ros
towering rain orest was guiet, too guiet

J"I“.u' SIrEing current swung us wide
|r--||n|| a bend, past high sancly banks ".".'-*
saw [ootprints on both shores and ghimpsed
moving hgures amid the trees—a situntion
rol Lo b ignored on this wild frontier. 1f they
wWeTe armed men

[t occurred to me that we, and our suppl
ralts a4 mie or so bhehind, were |:||..l|::! 7
down the nver hke ducks 1n & shooting gal
lery, 1 decided that we hac ter land and
[Aentily oul sElVEs

While the others remained inthe raft, Da-
vid and | clambered up the steep bank—and
onlv a féew steps into the jungle found our-
selves staring into the muzzles of these M 16
rifles (right)

Cleariy we had chanced upon a lorce ol
Cruntemalan i11'.l-j'l'l”.-.= crossing the Usuma

cinta between the two countries, as thev

commaonly do in this wilderness

(ur arms were aching, and We wWen
drenched with sweat before a fatipue-claag
officer arrived and allowed us to drop our

wnds, | bretly explained our mission:

We were traveling the Usumacinta and
sevieral of its tributares to study the state
of the tropical forest, to meet the region’s
inhabitants, and to examine its archacologi-
cal vestiges—particularly in areas threat
cned by proposeéd massive ||_=.||r||-.'ic': LIl
dams between Mexico and Guatemala

Warily they accepted our expianation
Gradually we were able to converse with
our well-armed, well-equipped captors, Or
were they our hosts? We wereé not yet sure

They told us proudly that they were mem
hers of the Rebel Armed Forces Fuerras
\rmadas Rebeldes (FAR—the most active
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: ‘the river and its tributaries drain a great
' basin of 41,000 square miles. Soturated
—._with rain for over half the year, up to 200

inches annually, a towering rain forest
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' Along the banks scores of
await future archacologists
munhﬂkth!trum'm Many sites could
find o watery grave, as Mexico and
Guatemala plan to harness the river’s
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Marxist guerrilla organization in the region.
Their political officer, an intenze man witha
pistol, delivered by rote 4 long harangue
condemning their country’s government,
accusing army troops of atrocities, and pro-
nouncing ultimate victory for the insur-
gents., “We will not stop no matter how
many lives it will cost,” he said. "It iz the
same as with the Sandinistas.”

“The army i= afraid of the jungle. " anoth-
er declared. “For us it is home!"”

Several of the group spoke favorably of
Mexico but warned that “Mexico too will
have its revolution." It was a sobering
thought: Thut country of nearly 30 million
people is already suffering its worst eco-
nomic crisis in 60 vears.

After more than thrée hours 1 suggested
diplomatically that we would like to move
on down the river, toward the gorge where
ane of the largest dams is planned. The guer-
rillas made no move to hold us. But they
miade it cledr that no government-sponsored
dam would have their approval. Before we
pushed off downstream, one of their officers
promised; “We will sabotage it1"

5 ALWAYS in its history, the future of
this river basin on both sides of the bor-
der rests with people and events bevond
the forest periphery. The Usumacinta

traverses a tungled region, ecologically and
politically. It was considered a “vast anin-
habited and unexplored tract of country™ by
explorer and photographer Teobert Maler
at the turn of the century. Today it has be-
come a beleaguered wilderness.

As part of the last major forest bastion in
tropical North America, itis torn by guerril-
la warfare and pressured by new settlements
and swollen refugee camps. It is threatened
by the social and environmental havoc of
large-scale oil exploration and hydroelectric
projects. The forest itself is disappearing
under the onslaught of roads, lumber mills,
and agriculture.

Like Africa’s Nile, the Usumacinta flows
northwird (an oddity among riversin North
America), and it, too, flowed for centuries
at the heart of a great civilization. At the
peak of their Classic period (A. D, 250-900)
the Mava thrived and raised ornate cities
here, Sites like Palenque, Piedras Negras,
Yaxchilin, and Altar de Sacrificios were
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adorned with some of the most complex art
and monuments in the New World.

The Usumacinta and its larger tributar-
ies, the Salinas (Chixoy in Guatemala), Pa-
sign, Lacantin, and San Pedro, have served
for centuries as a great unilving network.
Even after the collapse of Classic Maya civi-
lization by the tenth century, when the Usog-
macinta urban centers reverted to rain
forest, the region was never uninhahited.

Small groups of Maya speakers survived
in the wilderness, and others fled there,
¢luding more powerful neighbors and
Spain's conguistadores; the largest group re-
mained independent until 1697, Some de-
scendants of those Maya groups, the few
hundred Lacandon Indians in the Mexican
state of Chiapas, have lent their name to the
broad swath of forest on the Mexican side of
the river and to the parallel mountain ridges
in Guatemala’s department of the Peten.
For centuries the name has been synony-
mous with trackless impenetrability,

Long fazcinated by this complex region, |
have probed it many times by truck and
mule, afoot and by boat. This journey,
largely by raft, was made in the company of
MNational Geographic archaeologist George
Stuart, whoalso knew the Usumacinta from
previous visits; his son David, an accom-
plished Maya scholar; photographer Hiser;
research assistant Victoria Velasco; and a
Mexicanand U. 5. support crew.

EMET APOLONICO early in our trip,
along the Mexican bank of the Sali-
nas. “You can't stop the machete!™ he
exclaimed, with an enthusiastic slash-

ing mation in front of my face,

A middle-aged Tzeltal Indian from the
overpopulated, eroded highlands of Chia-
pas, he spoke with reverence of his principal
tool, the machete, and with pride of his re-
cent arrival to clear 375 acres of forest for
farming. The government had brought him
to this riverbank as a charter member of

a brand-new ¢jide, a cooperative village.

Migration into the Usumacinta basin has
been encouraged by both nations, to help
cope with land scarcity in populous areas or
with natural disasters, such as the 1982
eruption of El Chichdn volcano.* Mexican
officials estimate thal some 28,000 families
now occupy the Lacandon Forest alone.
Mast have settled here in the past ten vears,
but the transition has not been easy.

Names given to settlements mirror the di-
verse motivations for migration: Dreams of
Gold, Last Effort; Abundance, Revenge,
Liberty, Free America. Others reflect reno-
vation or religious conviction: New World,
Good Faith, United Hands, Flower of
Hope, New Canaan, Mount Sinai. Such
names are a roll call of man's aspirations and
faith in a future of less hardship. They mark
not only primitive settlements on tentatively
draown maps but also desperate efforts to es-
cape a past of poverty and old problems.

Most newcomers arrive after long jour-
neys, with few possessions and fewer skills
for frontier life in the humid tropics. As To-
miis Herndndez, who settled on the Lacan-
tiin River a decade ago, described it: “Our
major battle was against nature and the
emotional shock of the change, und diseases.
At first we subsisted on herbs, the meat of
animals in the jungle, fish, and turtles. "

At sweltering Manos Unidas (United
Hands) on Guatemala's Pasion River, we
found Quiché and Mam Indians maintain-
g the customs and dress of the highlands,
after 17 years the cooperative store still sells
men's coats suitable for the chill mountains,
Here the head of one family, Cipriano Tx-
may, told me of the “lack of work and many
people” that motivated his move to the jun-
gle, and the early difficulties: “There were
many nsects, as well as jaguars and other
animals in the forest. But now we have our
own land, and there1s food,”

"wee "The Disaster of El Chichén,” by Boris Wein-
trauh, NATIONAL GEDGRAPHIC, November 1982,

Less than a boatful, a shipment of Guatemalan corm awaits transport from

the Pasidn River canoe port of Sayaxché to Mexican markets on the Usumacinta
and Lacantun Rivers. Carved from the region’s huge trees; some canoes can hold
as many as 300 sacks. Pockets of rich alluvial soil bordering the rivers, unlike
the thin clay inland, have supported farmers in the Petén since pre-Moya
settlers arrived here early in the first millennium BC

The Usumacinta River
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Cought in the vise of food, sport. and

profit, the wild creotures of the rain
forest are suffering rapid depletion,
warns the author, They include the smali
brocket deer (top), valled for Ventson
arnd carmivorows cats, whose pelts oring
hich prices. On the Lacaniun River, ngw
settlers from the Mexican state of
Cruerrern seek buyers for (legally taken

ovelot skins fabove) before they rot

For now, at least. But the future of agri
culture in much of this éxtraordinarnily green
region is problematic, at best

In karst arens, underlain with porous
limestone, fertility is quickly lost once the
torest cover 15 removed. Without shacde and
the humus from decomposing vegetation,
the thin soils are leached by water and baked
by sun. As the cycle continues, the remain-
g surface water evaporates, slopes erode,
rivers g1t and flood: even local rainfall be-
COITIeS mMoOre erralii

Soon crop vields drop spectacularly
Fields are abandoned after onlva few vears
Some farmers turn to raisineg livestock,
clearing even more land for grazing. Higinio
Padilla, head of the forestry depariment 1n
hunpas, estimates that “10,000 hectares
[ 24,000 acres| are converted to cattle ralsing
in the Lacandon Forest every vear.”

I have Hown over Chiapas in the dry sea
son and engounterad smoke bhillowing up to
(00 fert above viremn forest that had been
to make pastureland. Not

vihe fires burn out of control and

cul and burne:
infrequent

damage broad areas.

Eventually the fields become useless for
either crops or cattle. This sad end was in
sight along the Mexican bank of the Usuma
cinta near the village of Arroyvo Jerusalén

Here familhies of Chol Indians -'.1T‘-w.].1L| [it-
ed from a sierra town described their great
eftort to clear the rdin forest. They told us
how their new fields produced excellent corn
craps the first year—"0One metric ton per
hectare™—and how “it dropped to oniy one
fifth of a ton the second vear.” Now mam
fields have been abandoned, and erosion
proceeds unchecked.

NITS PRISTINE STATE., the Lacandon
Forest 15 awesome. It seemed cathedral-
like as we motored our raft far up the
Lacanja River beneath the overarching
canopy, Crocodiles basked on the banks; tur
ties scrambled off logs as we passed. Scariet
MACREWS :Illli |'I.:l.'l".l1'-. :-'.-:_I'|'|'|_.Eil._:i| |_l".'l._'rE!-I_:-_-H_|

Yet this profusion of wildlife, I knew, is
anvihing but secure: Evervwhere there are
settiements, animalds and birds are hunted
for food, sport, or profit

Belore we set oul trom our 1sland
camp, where the clear Lacanji meets the

mudidy Lacantiin, Victoria had watched a

FASE
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dugout approach. Soon its occupants, sct-
tlers from the Mexican state of Guerrero,
jumped out and offered to sell her an infant
spider monkey; they had captured 1t by
shooting its mother

Crocodiles, deer, peccaries, otters, even
toucans are hunted for their skins—as, of
course, are the beautiful jungle cats, the oce-
lot and jaguar. Mexican zoologist Miguel
Alvarez del Toro warns that Yalmost any an-
imal whose natural habitat is the rain forest
of Chiapas 1= now in danger of extinction.”

Along the banks immense trees—mahog-
any, cetba, cedar—stood on great gothic
buttresses, sheltering animals, insects, or-
chids, and a profusion of other plants in a
multitiered universe, All are interdepen-
dent, and all depend on the water circu-
Inting through this stratified environment.
Botanists have found more than a thousand
plant species in & square mile of such forest,
many of great use to mankind, but most
have never been studied.

Exploring upstream became more diffi-
cult with each mile as we pulled our rafis
past rapids and over travertine falls five
and s1x feet high. Exhausted. at sunset we
sought a campsite.

We were astonished to find, within a few
vards of the river in this wilderness, fresh
survev lines and trees marked for cutiing.
Next morning we discovered a brand-new
lumber camp and an access road that had
béen bulldozed only the dav before!

Officially both Mexico and Guatemala
control timber cutting and marketing in the
Lacandon region. Guatemalans have re-
duced their lumber-mill quotas substantial-
v and have attempted to set aside the entire
northern third of the Petén as a reserve. But
the giant Mexican mill at Chancala, which
can process nearly 17 million bhoard feet
annually, continues to run at nearly full ca-
pacity. About 30 million board feetl were cut
in Mexico's part of the forest in 1984, largely
vidluable mahogany and red cedar.

But that is only the tip of the iceberg, as
Gustavo Calleros, head of Mexico's plan-
ning department for the Lacandon Forest,
pointed out to me: Nearly twice that much
wooid 15 consumed each vear for cook fires,
house building, and other domestic uses.
And, said Calleros, *more than 200 million
board feet is burned or left to rot in the

The Usumacinta River

course of cléearing operations." Put another
way, Lrees destroved in the Lacandon Forest
from all causes each vear would produce a
single timber one foot square and more than
4,500 miles long]

EXICO'S PORTION of the forest
cannot withstand such an onslaught
much longer, savs Gertrude Blom, an
outspoken environmentalist who has

long championed the preservation of the
Lacandon Forest. Encroaching settlements
and new cattle ranches alone “threaten Lo
destroy the forest in five vears,” Trudy be-
lieves. By then, according to conservative
projections, the Lacandon Forest will be re-
duced to some 1,500 square miles—less than
a third of its 1960 size.

An English tropical ecologist, Nicholas
Luppy, observes that “the great mass of
vegetation in the virgin rain forest is, in real-
ity, exceptionally delicate and the preduct
of at least a 400-year-long growth cyele.”
At current levels of exploitation it will have
no chance to regenerate.

Even areas officially protected remain
endangered. A 1977 Mexican presidential
decree set aside 1,278 square miles of the
Lacandon Forest as the Montes Azules Bio-
sphere Reserve. But seven vears later, eco-
logical investigator Juan Manuel Mauricio
told me, the proposal is still mired in contro-
versy: "Large areas have alréady been cut,
numerous expanding communities still exist
within the reserve, and its précise limits
have never been established ™

Oilman Richard Raines, reflecting upon
the decline of the rain forest during his 26
years of petroleum exploration in Guate-
mala, muosed candidly: “The first mistake is
building a road. " Judging from the Mexican
expenence, heis quite right.

Exploratory drilling in & half-million-acre
tract known as the Margués de Comillas

Zone by Pemex, Mexico's national oil com-

pany, led to the extension of the only major
road through the Lacandon Forest. Even
while it was being built, it was used for
extensive lumbering, clearing for cattle pas-
tures, and resettlement, Now a perimeter
road is being constructed around the entire
zone. A similar road mayv encirele the entire
Petén of Guatemala in the next few years.
The determined quest for o1l can as easily
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move massive forests as mountains. Drilling
in the Usumacinta basin has been sporadi
over the past guarter of a century bul has re-
sulted in !hn-r- producing fieldsin Guatema-
la near the Chixov tributary. WNow drilling
operations have incréased in both Mexico
and Guatemala in a majoreffort to close the
brogad gap between the large gas and o1l re-
serves near the mouth of the Usumacinta
and the smaller upstreamn pockets near the
Sierra Madre, Still more seéttlements and
clearing cannot be far behind.

AFTING ALONG the Lacantiin one
afternoon, we heard an earithshaking
crash, like & clap of thunder. George,
Diavid, and 1 clambered up the bank

-'=-'|-"1 guickly :

cCarme u El.-]J it
gon dozens of smaller trees

o 1nyvestigate
100-toot Lree 1yan

crushed mits fall, ‘The measured cadence of
chopping led us to a bare-chested axman
standing on a high platform, working on an-

other forest giant. Red sap oozed like blood
down 1ts trunk.

I'he axman told us he waz expected to cut
twio of these |.|L1._1 rees a |'l.'1:..' “1 am fortu-
nate,” he said, “1 earn 300 Mexican pesos a
day, and some cornmeal " That represented
about & dollar and a hall, only one-half of
He was, we

the official minimum wage,
learned, a Guatemalan I'|".'-I4;-T-'_|"|"

Along the Salinas, the Lacantiin, and the
Usumacmta itsell, we passed many clusters
nf thatched houses at the edges of the ex-
panding new settlements. These were refu-
gee camps hilled with Guatemalans, mostly
irom the highlands, who had fled the polith
cal strife in their country

Jungle boomtown, the Mexican settlement of Frontera Corozal sprawls where

: L-.'f J'r'.~ edar and mahogany logs were floated

pnce only srall logging cenlers exL
e ['eday a constant
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Life in the river camps has not been easy
for them. Buffeted by competing political
ideologies, prohibited from cultivating
fields of their own, they can feel little of their
traditional sense of community. They de-
nend on an overstressed food-distribution
system and poor-paying local jobs {or any
cash income. Atthe same time, they provide
cheap labor that b celerated land clear-
ing and prompted an agricultural boom.

There may be as many as 90,000 such ex
patriates. Estimates by Mexican authori-
ties; church officials, and humanitarian
groups vary widely. Guatemalan officials
chiarpge that the relugee camps are con
trolled, and used as havens, by guerrilias.
Mexico denies this, and counters that Gua-
temalan troops are crossing its border,

In an effort to defuse this tense situation,

the Mexican government in the summer of
1984 began io move the refupees, many
agninst their will, to the dry and sparsely
populated states of Campeche and Quin-
tana Roo. A vear later the UN indicated
that of the 42,000 people it aids, 15,000 had
been resettled and that the 99 camps in Chi-
ap#as had been reduced to 75.

Mexico is touchy about visitors to any of
the refugee areas. When our party arrived at
Boca Lacantin, where the only road in the
region meets the Lacantin River, we were
promptly arrested and detained by pistol
waving officials in civilian clothes.

Released 24 hours later from our broiling
campsite, we pushed off gratefully down the
Lacantiun toward its merger with the Usu-
macinta. In half an hour we approached a
gredal sheet of mestone sloping into the river

soream of newcomaers (8 pouring (nand clearing the surrounding forest, Occupyving
a crowded camp, ab the upper nght cormer, are an undetermined number of

Lruatermalon refugees. Guerrilla rerritory, the opposite bank has few wvillages




from the jungle-choked north bank. Here
was Planchon de las Figuras—“flatiron
with figures,” George Stuart calls it “surely
the most unusual Mava site of all."

Several local fishermen squatted on the
rock beside their dugouts. We negotiated for
five fine robalos, a tasty river fish, for that
night's dinner, then set about examining this
unique remnant of Mava culture,

Its first known European visitor was the
persistent Teobert Maler in 1899, A few ar-
charologists had stopped here briefly, but
none had the henehit of our generator, lights,
and photographic equipment to record 1ts
[ascinating carvings (page 337).

George let out a shout. Near a spring he
had found engraved in the rock slab & large
ancient patolll board—a Parcheesi-hike
game played by American Indians, Similar
ones have been found on temple Hoors
throughout Mesoamernica.

Brushing aside seasonal flood debris, Da-
vid Stusart uncovered the figure of a croco-
dilian and a carved spiral. Within minutes
our entire crew was finding figures: birds,
animals, a strange, stnding monkey-like
creature, eroded glyphs. Many carvings de-
picted temples.

After darkness had fallen, we moved
across the rock slab with floodlights for a
view of Planchdn de las Figuras as it prob-
ably had never been seen before.

The dazzling beams brought moth
swarms of biblical-plague proportions, but
incredible images emerged on the stone sur-
face, In all we counted 68 carvings. Most re-
markable were the maplike representations
of pyramid temples, the architectural hall-
marks of Maya cities of the Classic period.
The largest of these, some of them 10 by 15
feet, strongly reminded me of the main plaza
at Tikal.

Wrapped in myvsitery today, Planchén
must have been an ancient stopping place
for canoe travelers on the vast Usumacinta
network. We speculated about its function
Conceivably it was a shrime, or perhaps a
commercial center, since it lies near a major
river junction. It was a place where cool
springwater could be found, where boatmen
could while away hours playving board
games and perhaps carve stone “maps” of
their cities. Some were talented sculptlors,
others may have utilized this appealing

33&

blank stone surface simply for graffitl.

We loaded our rafis and left Planchan be-
hind. Shartly we entered the mainstream of
the Tlsumacinta, a far swifter and rockier
waterway than its meandering affluents.
Dirifting downstream past a beautiful water-
fall named El Chorro, we put ashore to visit
the Guatemalan settlement of E1 Arbolito.

We found utter desolation. A few of the
houses had been burned, the rest aban-
doned. Inside the schoolthouse, benches lay
overturned; papers and books were scat-
teredd everywhere {page 535). OUn black-
boards Guatemalan guerrillas had scrawled
support of their " Brother Revolutionaries in
El salvador.” Most ominous was a warning
to visitors to Ustay away or be summarily
executed by the Revolutionary Movement.”

Later we learned that the army and guer-
rilla supporters had clashed here. Today El
Arbolito is a no-man's-land, where the FAR
chalks defiant slogan: and government
troops leave notes offering amnesty.

HIRTY MILES DOWNSTREAM at

Frontera Corozal on the Mexican bank,

a boatman hesitantly approached our

campsite on a sandbar. He offered to
giide us to “recently found ruins” in the
Guatemalan jungle. His furtive manner
suggested that the site had been found by
looters but not vet by archaeologists. Sadly,
this major Maya region, a true archasologi-
cal frontier, has been the target of organized
looting for the lucrative international antig-
uities market.

Though efforts by the concerned coun-
tries have reduced this illegal trade in recent
vears, 1t still occurs. During our entire nver
trip we encountered no site, however re-
mote, that had not been visibly plundered.

Next day at a nearby village our guide’s
eves widened and he hastily departed when
we presénted local authorities with our létter
of authorization from Guatemala's Institute
of Anthropology and History. A willager
knew about the site, but it lay many miles
away, over rough terrain, in guerritla terri-
tory. Still we were determined to see it; per-
haps David Stuart might be able to find its
ancient name 00 remaining carvings.

Providentially, a muleteer was then pass-
ing through the village. Yes, he would rent
us his animals—for an exorbitant {ee. The

MNational Geographic, October 1985



gathered villagers murmured over the out-
rageous price, Experience had taught me
that mule skinners are not alwavs models of
reliability. For safetv's sake | emploved a
stratagem that has often served me well
Jaws dropped and the muleteer beamed
when | agreed to the terms. Then 1 slowly
counted out the money—and handed it to
the village schoolmaster. "Keep this in trust
until we return,” I told him. “If this man

does not come back with all of us and our
ecquipment within three days, it will be a do-
nation to the village school.”

Themuleteer's face froze in dishelief. The
iubilant villagers already were talking of
repairing the schoolhouse roof. To earn his
money, he would have to cooperate fully,
and he did

We rode all day through the lofty forest,
macaws scolding us overhead. The trail

More roads mean fewer guerrillas. Or so believes the Guatemalan
Army, which suffers substantial casualties while connecting new towns
throughout the ram forest. Treading lightly near the Xachal River, army

rotd buatlders diligently puord apainst ambush and snipers

Fhe Usumacinta River




Disarmingly polite behavior marks the
Guatemndalon Army'’s new approach to
civilions living near guerrilla
strongholds. At La Cetba, a new town tn
the sotthern Petén, soldiers search

villagers for weapons (above). Later, the

COIMPMLITY S COmumandder with emergency
f

e tnevitahle land

powerd, will rmediate t
disputes. To mend the mmy's reputation
for undue violence, Gen. Oscar Mejia
Victores, who assumied commuand of the
geverniment in 1933, ordered sweeping
changes tn military conduct and opened
the way for the drafting of a new
constitution earlier this vear., Democratic
elecrions are scheduled for this November
[he army, which appears to be gaining
the upper hand in s decade-long batrie

with the guerrillas, is proud to point out

that it s doing so without UL 5, aid
After a puiched battle on the Pasidn
River this past February, a soldier
puiards captured weapons (top right),
which often include East European
grenades and guerrilio-made Claymore
mines, 1 ne U, S.-moade automatic rifies
bear sericl numbers tndicoting service in
Vietnam. A fow-00 manual publisfed bHy
the FAR, the most powerful suerrillo
faction in the Usumacinta region,
instructs novices on "What You Should
Know Abgut Explosives.”
a guerrilla’s notebook including a quote

from a L. 8. mator in Vietriom on the

Also found was

demoralizing effects of ambushes
| lnder Guatemalo's PrEvIoLs threes
regimes, humoan rights were frequentiy

abused, and the army was often as feared
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hecame more rugged as we started up into We left the tumbled rums with a sense of
the Sierra del Lacandon l.".IL':'.:n' heatenvel- sadness and anger, wondering how much
oped us hke a sweiat bath when we emerged more priceless knowlédge had been lost to
from the forest into severa ! small overgrown destructive greed
cornfields. The muleteer said I|1._'1 had been When we reached the village agrin. the
abandoned after ondy one _-.*.':U:u.* LISE, mitleteer, much relieved, was given his pay
A thunderstorm overtook us, and we ‘To the villagers' delight, we left an equal
trudged onward through deepening mud imount as a donation to the school before re-

We camped beside a stream not far from a Turning ta our boats
lumber camp recently burned to the ground
by zuerrilias. That mieght another storm HE USUMACINTA is not a river to

|I'I'|_-u||'|i CWiCll I,-:. I"'-"Jll."-'-l"'_-_‘.'ll Canoelsts

caved inour tent and drenched ous
In the moming we continued on fool and raftsmen. A jageed, uneven bottom
through the dripping vegetation. Al lnst we and wvariable depths make tor boiling
reached the site and marveled at the tame ; I|!-il'| : andd dangerous ;'lJI'-ilu'_'. Currents _Tll-l
ness of the brockel deer browsing there a lew davs belfore we arnived, my young
The ruins tumbied down & broad siope frend Lals Cuevas, guardian of the archat
We saw terrace after terrace surmounted by ologpical site of ¥Yaxchilan, had drowned
SLOTE IIOLITICLS |'ZZ|'|I'I:l_I_'|:I'|I'I I'III:-"IIZT_Ill LSS I -E'Il FIVET iI'I ||ii|i I-:l"l'-.'.ll |'-I'I|'|i-.j'l_-h
butldings, Virtually everv structure had  better than anvone else
been pulled apart by looters. Many of the Like an almost perfect Cares E-Jl. tEr Omega
HIrEer sLONRES |I.'.l! ||I"|'I'| ~III.'.-'|'II'Ii "l_.fl |E-" TINVE] !Il"|"- 1Tl e I 1'I 1X [} 'I-.'.- ] !.I"-
We wandered over the site, perhaps 50  large site, accessible only as we had reached
cres in extent, surveving the damage, We it or by grassy airstrip, contains some of the
fourngl a carved door lintel left behind be most beautiful architecture and sculplure tn
cause it had broken in two. It bore glyphs the hemisphere. As (eorge Stuart said, the

surrounding two elaborately garbed person-  city "gives the impression that it was made
5.;-,5,_--. one was probably an ancient ruler to be looked at rather than used.’

Lett with its face upward, the solt limestone Two explorers, the Englishman Alfred
slab badn v eroded. The glvphs were al Maudslay and Frenchman Desiré Charnay,

ready oo worn to be read. but David Stuart reached the ruins almos '.-i':"lll":lrll"l'r"l.--".' i1
made careful drawings, and David Hiser 1882 and soon acquainted the world with

photopraphed the vestiges 115 wonders. In the past decade ."-]-.':~.L-. i

1o shed some light on o
onp-oiescure Mayo g1l
e duthor ard his party
(left) camp overnight al
Flanchon de (o8 FiFuras on
- |_|:_._'r'.';-l I" -1 I | P
flashlights, they (Haminate
erorded corvings fora fime
e posure (right). A
temporary outline of chalk
i"'.'r:L:.x!r:- frrntly visthis
figures vivadly to life
FPerhaps the
Mava traders, neoriy 70

grafit i

arvings depict antmals
hmcns, mysterious
spirils, and large temple
pyramlds—possihly those

of Tikol, savs the author
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Roberto (rarcia Moll has
achieverd ‘a transformation here
and fallen buildings and monuments have
been converted to an arcay of cleaned, con-
solidated structures and reerected stelae
The gquiet, open jungle park reveals both the
ancient city and its incredible setting

Manyv of the stone buildings, the ball

archaenloolst

court, patios, and monument platforms
occupy the narrow flatland along the river-
bank. Trails and staircases lead to hillside
temples high above the nver {above)
(rarcia Mol has made wondrmus finds
here in recent years—scenes of a8 cosmic ball

Mounds

game where gods and rulers are shown to
gether in the ritual; 3 monoment made from
a stalactite engraved with a portrail of the
cighth-century ruler named Bird Jaruar;
five elite tombs laden with jade beads, ala
baster and pottery vessels, and intricately
carved antler awls—perhaps ritual blood-
letting  instruments—bearing inscriptions
and portraits of Mava pods

Diavid carefully examined the most recent
lintel found in structure 12 and velled excit-
edly: “The first kings of Yaxchilan!" Here
indeed was & rare find: an early roster nam-

ing the first four rulers of this dazzling city,

|'"|l':h Fiernal |I !l-rll'"",l.J'I I'I'.i”|I|-'||"I { -:I': i ||I.:'I'l" |II II'I.I"I:'




A dvnasty that began in the fourth century
We could op

stires lav beneath the hig

| forest canopy
From the¢ great omega loop the Usuma
cinta took ws through constricted
stretches and swept us into poweriul whirl
pools. We sped through the tregcherous Chi
cozapote Falls, the bane of rniver travelers
for centunies, and reached longer stretches
of open water. Here the forest is denser, and
nowler monkeys roared theéir disapproval
15 Wi passed

Hiser and 1

hours with the Guatemalan guerrillas

It was here, too, that David

el seEveral uncomiartabile

The Ulsumacinta River

Vv wonder what other Lrea-

once more largely res

Safe from future floods, the highesat
temples of ancient Yoxchildn occupy o
ridge that overiooks a greatl ceremonial
plaza. Its remowned buildings and

5 !.'.'_I'-I"rh-"- MLy OTEE .Z:.i_'.' O LIMGEr WHEEET IT

¥ i
HTT CTH Cied .il-.ll'll rises nearoy. d rading

om their Mova leg ICY, local settiers

Fl'r_"!j'i'ul'lirnl_'.' _f'!-'ln'.J prtifacts near the roved

Hamnted Dy s ol of1is man’s fing

(below) shoses

UST BEFORE DARRK we found thi
bouldér-strewn beach that mives Pie
“black stones’) its name
studied by many but visited by few . this
major Mava site is one of the most remote in
wilcidle America.

During the 1930s the University of Penn-
"-':.":".'.'!'I'li.'l Conducteo ma o EECAYALIONS tll_‘r-;:.
and much of the site's beautiful sculpture
has been removed to Guatemala City for

dras Negsras

_-If=:'|*|-;|=|’||:i'|§ We found that the forest that

had shrouded the city for a millennium has
atmed 1

We also found something more ominous

L L)



Fresh survey lines for a massive dam project
had been cut through the underbrush, con-
verging on a base mark in front of a huge
stucco mask of a Mava god that peered
blindly from a pyrumid facade. From out, of
the undergrowth this face from the past,
now disfigured by a careless machete, stared
somberty at a most uncertain future.

In the Mexican portion of the Usumacinta
basin, 16 different hydroelectric projects are
in the planning stages; in Guatemala two are
under study. One huge international project
would radically alter the core of the Usuma-
cinta reglon.

This joint venture proposes to dam the
river in two to four places to generate as
much as 2,890 megawatis of shared hvdro-
¢lectric power—more than can be produced
by Egypt's enormous Aswan High Dam.
Mexico would probably send most of its
clectricity to Mexico City, which now teems
with more than 18 million people; Guatema-
la, with less need, might sell part of its
energy to Mexico or to other countries in
Central America.

The fAnancial cost of construction would
be enormous; estimates, in 1982 dollars,
range between two billion and 3.7 billion
dollars. The environmental price—and the
cost to history—would be incalculable.

Long before the dams could be completed
in the 1990s, the project would reguire nu-
merous access ropds, support communities,
and forest clearings. Thousands of work-
men converging on the area would create in-
flationary havoc, as has occurred at other
large dam projects in Chiapas. And dam-
ming the Usumacinta would bring about
major changes in the river system

As currently contemplated, the Mexico-
Guatemala joint project could flood more
than 500 square miles, depending on the
dam heights selected , and could alter at lenst
320 miles of the river network. Should the
underlying limestone prove too porous to
contain the water, major flooding, especial-
Ivin Guatemala's Petén, could result. Defor-
estation near the dam basins would result in
increased runoff, and with the Pasion and
Lacantun tributaries already flooding spec-
tacularly each year, the impact of major
dams must be weighed carefully,

A majority of villages along the Usuma-
cinte would be affected. At the Guatemalan
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cooperative of Bethel, Don Benjamin Ro-
sates told me m a tone of disillusionment;
“No one has talked to us about the dams.
They are just a rumaor here. But what will
happen to us? We came here 17 years ago
and have made our fields and our livelihood
with our own hands. " Without doubt, even
these few farming communities on rich allu-
vial soils would disappear.

Agnin depending on the height of the
dams, archaeological treasures could suffer
tragically. The lowest dams under consid-
eration would doom most of Guatemala’s
Fiedras Negras; only its highest buildings
would survive as an island in the dam basin.
Yaxchilan in Mexico could lose its large, or-
nate ceremonial plaza, The enigmatic carv-
ings of Planchdn de las Figuras might also
vanish from view forever.

Nevertheiess, both governments appear
determined to proceed with the damming of
the Usumacinta. As Renato Ferndndez,
head of Guatemala's National Electnfica-
tion Institute, expressed it: “We must con-
trol the waters or lose them."

AMING THESE WATERS, especially

downstream from Piedras Negras, may

be no easy matter, Scarred rock walls

and forest debris reminded us that the
river in yvearly swirling flood climbs 50 feet
or more. As we approached the San José
canyon, the river grew rockier and swifter.
At Busilja (“smoking waters” in Mays) a
tributary plunged some 80 feet into the
mainstream amid great clouds of spray. Far-
ther on, curious about the depth of one poaol,
we tried to measure it; a 112-foot sounding
line found no bottom.

We stopped at La Linea, one of the prin-
cipal proposed damsites, The blackened
remains of a large engineers’ camp still smol-
dered on the Guatemalan side. the resultof a
guerrilla raid.

Uur rafts slipped into a final dark defle
between awesome, thousand-foot-high
cliffs. A growing roar and wind whipping
through the canvon warned us to hold on.
Whirlppols plucked at our bucking craft,
and white water leaped aboard, drenching
us, Then the rapids abated to racing cur-
rents. We emerged at last into dazzling sun-
light and into a wider, almost slugiish river.

Hernan Cortés discovered this part of the




Chronicle of kings, o
carved door lintel at
Yaxchifldn ts examined with
Freal eagemess by young
Maya scholar David Stuoart
(below, at left) and the
author. Discovered two
vears dgo by Mexican
archaeclogist Roberto
Crarcia Moll, the Lintel
riemes the first four of ten
rulers thought to have
retymed m Yoxchildn from
the fourth through the early
strth cenfturies A.D. The
names of the fifth through
the tenth members of the
dynasty were tnscribed on
three previously discovered
liritels.

David, who began
learning to read Moya
glvphs when he wias ten,
realized tmmediately that
Garcia Moll's discovery was
the missing piece. His
rendering (right) {5
valuable addition to
recorded Mayva monuments

The names are tncluded in
groupings of three or four
glyvphs, which read i pairs
Jrom top to bottom starting
atf the left. Preceding each
name glyph is one indicating
the order of succession,
followed by the title glyph,
Lord of the Seating, which is
eazily spotted by two
crouching fegs. The first
rieler, at upper {eft, 15 known
as Progenitor Jaguar, since o
muale séx organ tops the
familiar jaeuar symbal, The
second, whose name employs
two glyphs, s Deity Jaguar
The third is Bird Jaguar,
and the fourth s rnamed
Yox-Deer Antler-Skull,
Many of the remaining
glvphs are understood
melividuaily, but their
combined mearngs have yet
0 be deciphersd in detatl







Usumacinta in 1525 on his epic march to
Honduras with an amazing hybrid army of
Spaniards and Aztecs. * After great effort he
gol across, losing equipment and a horse to
the current. Soon, however, he encountered
the San Pedro tributary and found himself
“in such difficulty that I cannot find words
to express it, to cross it seemed impossible
. .. to turn back meant certain death.”

The expedition was starving and unable
to retrace its steps because of other swollén
waterways. To the Spaniards’ dismay, local
guides said that crossing the river would
requireanother 20days' march upstream. In
four days 3,000 well-disciplined Aztecs,
using a thousand huge treée trunks, built a
bridge permitting the desperate army to
cross the broad torrent.

Today a long steel bridge spans the Usu-
macinta near the former lumber capital of
Tenosique, where we hauled our rafis
ashore for the last time. Bevond here the
muddy river meanders lazily through Mex-
ico’s Tabasco coastal plain, eventually to
enter the Gulf of Mexico after joining
the Grijalva River through a series of man-
ErOVE SWAmps

PONDERELD the riverine wilderness we

had ¢xplored. Where not long ago only

Lacandon Indians roamed, we had en-

countered many people and ceaseless
change: paths becoming highwavs; forests
being cleared for lumber and crops; worn-
out cornfields turned to pastures; aban-
doned grazing land gullied and eroded; il
fields sprouting in virgin jungle; and, most
alarming of all, rivers being measured for
vast dam basins.

Efrain Apguilera, an earnest engineer
studving potential damsites for the Guate-
malan government, summed up the official
view of both countries—and perhaps the fu-
ture of the entire region—while discussing
the possible flooding of ancient Piedras Ne-
gras. “Its fate,” he said, “will have to be

*The author traced Cortés's "Path to Conguest™ in
the October 1984 NaTIONAL GEOGRAPHIC

decided by the national interest. " So it will.
Cinie can only hope that those who decide the
national interest—on both sides of the bor-
der in this truly single region—will have the
wisdom to strike that crucial balance be-
tween utilization for the present and preser-
vation for the future.

My friend Moisés Morales, who has lived
for 25 years at the edge of Mexico's Lacan-
don Forest, expressed concern during a
meeting with regional authorities: “One has
to view the Usumacinta as a geographical
area and realize that what happens on one
side of the river will affect the other too. Al-
though we have reduced the forest to a criti-
cal limit, we have not yvet reached the point
of no return. But, if we are to have preserva-
tion, officials must become aware of ecologi-
cal values."

Guatemalan environmentalist Marta Pi-
on de Pacheco holds a similur view: “We
have to admit that the conservation of the
environment is eminently a political deci-
sion. There should be no mistake: The envi-
ronment can be utilized, but what should
not be cone is to abuse, wear out, and de-
strov.” Such values will have to be taken
into account if the challenge of the Usuma-
cinta 15 1o be met.

RECALL a visitation one moonless night,
while camped beneath an immense ceiba
tree near the ruins of Piedras Negras.
Muffled steps on dry leaves woke me—
a large, four-footed creature within the cir-
cleof our tents. There were inquisitive snuf-
fling sounds as the interloper knocked over
and nuzzled a soap dish, then sat for 4 time,
apparently surveying our camp. Eventual-
ly, inspection completed, it padded off into
the darkness.

At first light we checked the tracks, Un-
mistakably they were those of a large adult
jaguar. We marveled at what seemed its
brazen display of curiosity, But I wondered,
too, whether he was leaving us a message:
that, for the moment, it is still kis jungle—
and we are the intruders ]

Time out for play, the author’s party cools off ar a travertine falls where Mexico's
Bustlid River empties into the Usumacinte, Along 320 miles of the river system
being considered for hydropower development, the folls may disappear under

a vast lake, along with untold other treasures of natuwre and history.

The Usumacinta River
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Nature's magnificent trumpeters fill the skies in increasing numbers. This swan

1 le Lrinplant




and its offspring take wing above Washington State’s Skagit Valley.

z //Z //]Z ffg)’*“‘ By CHARLES A. BERGMAN
[ 8 g A Photographs by ART WOLFE
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Crraceful lotilla of trumpeters cruises |







NE OF THE EGGS was about to
hatch, We could hear it happen-
ing. A baby trumpeter swan—a
cygnet—was pecking at the inside

of the shell with a sound like timad
knocking on a door. As we listened, we
could imagine the swan moving inside.

Biologists had helped photographer Art
Wolfe and me find this nest in Alaska's Ke-
nal National Wildlife Refuge. The Kenai
Mountains loomed in the background, snow
still streaking their flanks in late June. Hid-
den beside an 1slet in a meandering stream,
the nest mounded outof the waterin asort of
marshy haystack It cradled five eggs, each
as big as a cupped hand.

While the mother was away, we ap-
proached the nest to learn how close her
clutch was to hatching. Now in our blind, a
tent covered with grass, we had waited sev-
¢n hours for the first cygnet to emerge. After
pipping and kicking free, itdried quickly, its
wet down fluffing out in the sun. Tentative-
Iy the nestling rose to its feet, like a flower
breaking into bloom.

The mother, staying close, looked up and
honked a powerful ko-heh! at her mate as he
flew low over the nest, The resonant, brassy
call, from which the trumpeter takes its
name, had & ring of triumph.

That cygnetin the Kenai refuge signaled a
success not only for the family bringing off a
brood. For us, it was also a symbol of the re-
birth of the entire species. We had come to
Alaska to study a landmark event in recent
natural history, the resurgence of the
world’s largest wild swan—pure white, six
feet long, with a wingspan of eight feet,
wetghing 25 to 35 pounds.

Only 30 vears ago biologists feared the
waorst for Cygnus buccimator—imminent ex-
tinction—even though it had been legally
protected since 1918. Centuries of hunting
the majestic bird forits skin and feathersap-
parently had reduced the once widespread
population, found only in North America, to
small pockets of survivors. A 1932 horse-
back census, mostly in Wyoming, Montana,
and Idaho, found 69 birds, believed at the

Charles A. Bergman is an English professor at
Pacific Lutheran University in Tacoma, Wash-
ington. Art Wollke has photographed and written
on long-eared owls for NATIONAL GEOGRAPHIC.
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time to be all that remained in the United
States. We now know that additional birds
survived in Canada and Alaska.

Early in this century the trumpeter had
become an emblem of our vanishing wilder-
ness. Bul 4 swan song was premature. By
1980 its status had registered a significant
turnaround. Estimates place its numbersio-
day at about 10,000. This is a stunming re-
versal, although the trumpeter has a long
way to go to regain its historical abundance.

What has happened? Conservation saved
those swans in the tri-state area of the Rocky
Mountains. Biologists focused their efforts
on a remote villey in southwestern Maon-
tana, where Red Rock Lakes National
Wildlife Refuge hnd been established in
1935 specifically to protect trumpeters. *

It is in Alaska, however, that astonishing
increases in trumpeter numbers have been
recorded. On aerial surveys between 1959
and 1980, wildlife biologist Jim King saw
nesting populations grow from 1,100 to
5.000 in & wide area from Haines in the
southeast to locations north and west of
Fairbanks in the center of the state. Former
supervisar of waterfow! investigations for
the U. 5. Fish and Wildlife Service in Alas-
ka, lim has observed a trumpeter popula-
tion explosion past all expectation

HE DE HAVILIAND Beaver

banked over southern Alaska's Cop-

per River Delta, The boggy flats sped

by below us, aglow with the pink

bloom of fireweed. White swans dotted co-

balt hlue ponds that glittered in the sun hke

shattered mirrors. Trumpeters feed mainly

on a variety of submergent vegetation in
marshes, lakes, and ponds.

“Many of these lakes have swans on them
now,” Jim King said Wearing an old blue
hat, my easygoing host was fying Art Wolfe
and me over the trumpeter census areas of
southern and central Alaska. “This 15 as
high & density as I've seen as long as we've
been plotting swans,” Jim said. Yet anly 30
VEArs A0 DO one was suré that trumpeter
swans were here.

We flew up the Copper River Canyon,
past the place where in 1954 wildlife biolo-
gist Melvin Monson positively identified a

*Frederick Kent Troslow reported the “Retom of
the Trumpeter™ in the July 1960 GEOGRAFRIC.

National Geographic, October 1955
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With the Migratory Bird Treaty Act of
1918, the Unifed States joined Canadao in
praotecting these once widely hunted birds.
Humuan encroachment and loss of habitat
* had driven them from wintering grounds
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Mississippl Vallev. Refuge sites in
Wyoming, Oregon, Nevada, South Dakota,
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Champion of the trumpeter, wildlife pilot
Jim King took to the air over Alaska with other
biologists in the 19505 and discovered marry
previously unbmown nesting sites in (solated
regions. Their tmprovements in survey rmethods
helped raise-the count of known summer
population in that state from 1,100 to 8000
in jusl over two decades

Now retired, King served 32 years with
the-LI. 5. Fish and Wildlife Service in Alaska
He keeps a captive bréeding stock of swans
on his private four-acre preserve adjacent to
the Mendenhall State Wildlife Refuge near
Juneau, where he and his wife take tn sick
andt irgured birds. Here he cares for o voung
tundra swan, close relative of the trumpeter.
Becaivse of deformed legs, the cygnet was
unithle to fend for itself,

The Triumphant Trumpeter Swan 540




trumpeter nest in Alaska for the first time

“The trumpeter swan probably was never
enclangered 1n Alaska,” Jim told us. “But it
wasn't until biologizts began flving that we
could begin o comprehend just how many
trumpeters there were. From the air vou can
see swnns vou would never find by bog-
stomping on the ground.”

KOM a hundred Feet up at 4 hun-
1‘ dred miles an hour; Jim and others
distinguished trumpeters from the
similar tundra swans (also called
whistling swans} by observing differences
in habitats, Trumpeters build their nests in
shallow water with emergent rushes and
grasses, pulling them up and pihing them
into a4 mound. Around the emerging nest,
thev thus create an encircling moat, a char-
acteristic “doughnut” that is easily identi-
fied from the air
Jim King was one of the earliest wildlite
pitots. In 1959 Jim and others found 1,124
trumpeter swans. With that one survey the
world's known population of trumpeter
swans was doubled. The results of the sec-
ond survey, in 1968, defied evervone's ex-
pectations—except fim's.
“ITdoalot of gypsving around with the air
plane, 20 I had a pretty good idea we'd find

S50

" he told me

even bigger numbers of swans,
They found 2,847 trumpeters.

After that count the trumpeter swan came
aff the list of wildlife being considered for
endangered status (the species had never
been officially listed). And [im began won-
dering where the 3,000 trumpeters spént the
winter. He puessed the U, 5. Pacific North
wist and British Columbia

“Sure enough”™—Jim grinned as he told
me—"we pul collars on some trumpeters,
and they showed up In Washington >tate. ™

Subsequent surveys found more than

twice #s many trumpeters tno Alaska, The
1980 total was 7,696, surprising even: Jim.

Why are trumpeter: enjoving such a
Erand success?

Jim King savs he and his copilot, biologist
Bruce Conant, "both kind of favor the the-
orv of the warming climate. " A study by the
University of Washington reports that sum-
mer temperatures in interior Alaska have
heen nearly 4°F warmer this century than
last. Swans have pioneered new habitat at
higher elevations and at the northern limits
of their range. As glaciers recede, trumpelter
swans have occupied the vacated terrain.

“amall temperature differences could
stretch the nesting season,” Jim =aid, “al-
lowing more time to bring off a brood. ™

Nafional Geographic, Cclober 933
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One of Jim's concerns today 15 protecting
trumpeters from human encroachments like
mining, roads, and recreabional cabins. A
WA Bnd red lusive bird while r'.a'-arim;. the
trumpeter does not tolerate disturbances,
Uszually only one nesting pair will occupy
even a large lake. On the fast-developing
Kenail Peninsula south of Anchorage, swans
have been displaced. "Since 1957," said Ke
nai National Wildlife Refuge biologist Ted
Bailey, “human activity has forced trumpet-

Ers Lo move 1O more remaole argas.

AR TO THE SOUTH, our airboal
slid around a bend and skimmed
intod the bay. Rees Madsen cul the

throttle. 1 helped Terry MeEneaney

count: 30 trumpeter swans were gathered
there. My companions, Diologists at Red
Rock Lakes National Wildlife Refuge In
Montana, were banding and collaring moilt-
ing swans in July at the foot of Lima Reser
voir, just west of the refuge. At about 7,000
feet, the marshes of Red Rock Lakes mark
the historical epicenter for efforts to save the
swan; the refuge provides a major wintering
and nesting ground for trumpeters in the
lower 48

Unable 1o talk above the roar of the mr
hoat. Terry pointed out a swan, and we cul
between our targeted bird and the reeds
[emporanly flightless because of molung,
the swan struggled to escape, His wings
flapped against the water like tattered s:als
Terrv leaned over, grabbed Lhe
hig black feet, and swung him aboard

he swan went immediately llmp. 1 cra
dled him in my arms. He rested his looping
neck on the pillow of his white breast
“Trumpeters remaln surprisingly passive
while being handled,.” Terry said. He sexed
the swan—a cob (malel, We weighed mim
25 pounds—and put a collar on him

“We've put collars on about a hundred
swans now, although same lose them, ™ ler-
ry said. He's studying the birds' distribution
and movementsin the tri-state area of Mon-
tana, Idaho, and Wyoming

The number of trumpeters in and around
Red Rock Lakes hasincreased and now lev-
¢led off. The refupe swan population ranges
from about 100 1in the symmer to 300 10 the
winter. The birds forage for vegetation in
two ice-free, warm-spnng ponds. For the

ird by his

Ll

Circular hornestead, carved from
marshland, centers ornan ege-laden nest
near the mouth of Alagka’s Copper Kive!
(right). Both sexes pluck construction
material from surrounding vegetation,
ringing the site with a moat, Swans alsg
butld atep muskrat houses, and nests are
repeatadly rebuilt in successive seasons
The female, at lower left, leaves the
nest to swim and forage. Known for
shittishness ot human tntrusion while
nesting, trumpeters fuvor isolated
habitats like Minto Flots in central
Alaska (below), where pink fireweed

paints a | ',-:-:.'II-H:l'!hIFn'-'TEI.II.' stretich of

lakes. moarsh. and shallow walerways.










Breaking free after incubaling for

more than a month, a nascent bind
sSITUgRles to escape the shell, shown here
ife-size (above). With its pink foot
clamped over its head ond eve opened
the bird pecks away to rid tself of the
shiell, a tedious process that can

take 24 hours. Onily days old, a

cygnet gioing @ better vantage point

for a ook at its world (left). Its

parent stands guard i Kenot National

Wildlife Refuge. Hatchlings take to the
wiater within 48 hours and are guichly
coaxed away from the nest (below)

The first weeks of life are perilous.
home perish from predators and
acciderntal trompling by parents. Others
die from enfanglement in vegetation and
starvation. Cygnets feed maimly or
nails, tnsects, shrimp, and other aguaotic
(tfe. Becoming more vegetarian as they

muature, they prefer tender aquatic plants

Fhe Trinmphanr Trumpeter Swan
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flocktng to the shore of Lonesome Lok

be fed by Trudy Turner (left), their cold
wodbher benefactor. Following
raditton bepun by her father, Mrs

i LET FLEE] '!' i .'I.'III-:."-C' I.' |"!'. BB I;i'. I'”.:'

durnng winter months when vegetariol

dten raccessiinie benegthn the lakos
frozen siirfoce
1

y e ] i - T Ly e
1 II !I I R LA R el o T R P

g : ; !
urroundings from a llv pad in Algska

Swian Creek (below )., In g stroele sumimer
1 I'I-I | o8 b 14 | & B 1T T TREA | | r | I L | o 1 ¥
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pounds. Behold the majestic trumpete
prred John omes Audubon. “and vou
||I.:I| f v II My fiel g ER |:|I|'.[ TR
II . [ f -

whole tri-state area. the ':l-'|".-|.l|.ll'.. FETITCS
from 400 i summer to 1,200 in wintet

['he refuge has provided a place to study
the Life mistory of the species. | rumpeter
swans pair off as early as two vears of age
Legend insists that mated swans are faithiul

For lifi 15 long as 30 vears—but widowed

SWANS Are Koown Lo find new males

In both Hed KRock Lakes and places n
Alaskn, swans get restiess to return to nest-
EII..': 1ETTILONeS ".'|'.|.. Zl:".l e winter s ovitr. Al
Red Rock pairs can be found on their frezen
nesting sites an late winter, wanting for the
ice to meit. They forage in the open-water
areas. When conditions are severe, they may
rcelve handouls of barley and other grain

OMmM refuge persanne

swans are invanablv among the earkiest
walerfow!l on the nesting grounds, Every

day is crucial when trving to raise seven-

(P CVETIFETS i:_h'. t 5= 10 2U=-n1 || :-_||E'III -
CETLS 10 Ot -.i."|| AP Eadd i
Five eggs per nest are average, with

natching usual

v n late June. Young cve-

nels, un ||"|-|' 10 e |'| ':'Il'll" eroen Ill:'l-:|. are

helped by the parents. The adults stir up the
Bottom with their bills and large webbed
teet, causing vegetation and small inverte-
brates to rse near the surface. Astl

lenethen, the cvenetslearn todunk for vege-

tation. A trumpeler famiily spends Lhe hirst
winter together, a tie that ustaally lnsts into
the follownne spring
yiX MONTHS LATER and 800 miles
to the northwest, we camped o Lhe
January e &t the south end of Long
A ome Lake in south-central British
Columbie. We spent our [irst nght on the
I

ake nght where the chartered ski-plane

ROTTINE SUn gnog swals i LES] II!I-I'I
us together. When they saw us, 350 trum
peters flew en masse toward us from the
open water ol the inlet of the lake, A vasi
concourse surrounded us, swans taking ofl
and innding. T'he noise rose with the num
bers. The trumpeters bugled 1n an over-
whelming crescendo, unbelievably loud,
ke an orchestra of out-af-tune bagpipes

I'he swans had mistaken us for Jack and
Trudy Turner. their caretakers, and rushed
Lk

'm ¥ = R - § 'lll i
upon us, cager for lood. Fresently 1rucy

and Jack appeared, walking out onto the



frozen lake. *They're not really tame,” said
Mrs, Turner, “they're just very hungry.”

Wilderness homesteaders, Mrs. Turner
and her father before her have been feeding
barley to the Lonesome Lake trumpeters
through all the winters since 1932, As we
hiked to the grain shed on shore, Mrs.
Turner condensed a lifetime among the
swansintoa single recollection: “The calls of
the swans are one of my earliest memories,
along with my mother’s voice.™

Mrs. Turner's father, Ralph Edwards,
cleared and worked a family farm. In late
Octoaber, flocks of trumpeter swans would
begin to return in what Edwards described
to his daughter as a “visitation of the an-
gels.” Some of the birds used to starve to
death when ice locked the lake and they
could not reach their natural food.

Edwards arranged with the Canadian
Wildlife Service to provide funds to buy bar-
ley. His daughter took over feeding the
swansin 1941, For 12 years she and her hus-
band horse-packed the grain in to the luke,
about 10,000 pounds of barley annually. To-
day the grain is flown in. Slowly, over the
yenrs, the flock grew. The high level was312
swansm 1971

The Lonesome Lake population at one
time represented all the known trumpeter
swans wintering between southeastern
Alaska and the Columbia River. But Rich-
ard W. McKelvey, wildlife biologist for the
Canadian Wildlife Service, told me that the
big birds have recently increased so dramat-
ically that some 6,000 Alaskan trumpeters
now winter an or near the Pacific coast.

"W estimate 4,000 birds on the British
Columbia coast,” McKelvey said, “and
more than a thousand infand, at places like
Lonesome Lake. Washington State hosts
most of the thousand remaining. ™

At Lonesome Lake 1 was delighted to find
a cyvenet wearing a blue collar, coded 40EA.
This swan answered a naggng queston:
Where do the Lonesome Lake birds nest?
This female cygnet had been collared on
Minto Flats, near Fairbanks, Alaska.

Throughout their range, trumpeter
swans face a number of hazards. The full ex-
tent of poaching is unknown, but several
kills are documented. Trumpeters are vul-
nerable to poisoning when they swallow ex-
pended lead shot, mistaking it for grit. The

358

big swans can also blunder into power lines.

In some parts of the Skagit Valley of
northwest Washington, the birds are caught
in a critical conflict—swans versus develop-
meént. Several hundred trumpeters winter
on lakes, sloughs, and pastures of the valley.
Standing beside Barney Lake one December
day, | could see about 45 trumpeters grazing
in a swale. Turning about, I saw hardly a
guarter of a mile away a housing develop-
ment—called, with some irony, 1 thought,
the Trumpeter development.

According to Martha Jordan of the Trum-
peter Swan Society, trumpeters are losing
habitat as wetlands are drained and filled
for real estate development and other activi-
ties. Martha was with me that morning as
we zlowered at the housing project. “Swan
useé of Barney Lake,"” Martha commented,
“has declined sharply in the past four years.
Guess why!”

Swans on one side of the lake, houses on
the other—the image summons up the
potential for conflict, Nevertheless, Martha
Jordan can cite places in Washington where
development has made room for swans. In
theSan Juan Islands, for examplé, a housing
project for 30 families created a marsh that
nOW supports 38 swans.

HE RESURGENCE of the trum-

peter swan makes its admirers take

heart. One morning at Lonesome

Lake 1 had watched a fight break out

on the ice. Defending his family from an in-

truding swan, a cob rushed in a screaming

attack, Biting at the interloper's neck,

knocking over byvstanders, the enraged cob

ended up pulling at the tail feathers of his re-
treating adversary.

The victorious swan returned to his mate
and cvgnets, swaggering across the ice on
pigeon-toed feet. He and the pen (female),
reunited, faced each other and began a tri-
umph ceremony that looked to me like a
square dance. They went aguiver, heads
bobbing on long necks, wings extended and
flutteéring, tips down, as if wrapping them-
selves in white robes. The evenets, cager Lo
join in, tried with up-and-down movements
of their heads to imitate their parents.

To me, it seemed a dance of celebration,
not just for the triumph of this one family,
but for the whale species, ]

National Geographic, October 1985
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enty of cargo. (Up to ON AND
PEOPLE 5 cubic feet.) Or, EEL DRIV
WHAT THEY WANT. .. depending upon the type Although the success
Just two short years of seating you choose, ﬂfﬂammhasmnnptﬂd
ago, Caravan up to eight adults. Com- o | urnp on the
carved a brand new fortably. And, if you add mlnl'VaI‘l‘l
niche in the American the converta-bed that there’s still nnthl qurln
like it. No other vehicle
of its kind offers front-
wheel drive to move
you easily through mud,
snow and rain. And no
automotive marketp steeps two, you'll find other vehicle like it
There was m:rtm? uate that Caravan can even offers a standard 5 year/
like it and there still become your home away 50,000 mile Protection
isn't. it's a combination from home. Plan* Which means Car
ECcoNOmy car, Luxury car. Caravan measures up  avan is stifl at the head
Family sedan. Station nicely on the outside, of its class.
Wﬁﬂn And van. Evi- loo. t's a mere 5'4" tall, GET
dently, it's just the right  which makes it easy to THA LTATION
combination, because step in and out of —or Mre%w‘l_'
people keep buying to sllganntn %rage The utionary
them almost as quickly  And Caravan’s actually Caravan. Try one on for
as we can build them, shorter in lengththana  size...even or lease*
i E.”HAULE full-size ﬂm your ﬂwn at
. Wagon. £3sy
PN | to park, maneuver ilw{ maimc
ravan hﬁan amaz- and I‘&l:lldle. ] remains
INg capac people unﬂqm ed...once
and things It hauls %Emﬁ% again for 1986.
AN AMERICAN
REVOLUTION

*Whichever comes first. Limited warranty on powertrain and outer body rust-thro
Excludes leases. Restricltions apply. See copy al dealer. BUCKLE UP FOR AF ETY






Imagine television that escapes
the extraneous. Television as a video

window. Quasar did. And created Delta.




Geographic education:
good news and bad

E%\JOU HAVE INSULTED my fellow stu-

dents and me a great deal.™ |1
received that comment in a letter atter the
press reported remarks 1 made to the Eco-
nomic Clubof Detrort and the Association of
Amencan Geographers, stating the same
concern I shared with Society members on
thi= page in June: "Geographic ignorance:
time for & turnaround.™

The correspondent who challenged me
was Tracl Hackler. a seventh-grader at Sa-
pulpa Middle School in Sapulpa, Oklaho-
ma: Others of her fellow students objected
too, and one wrote, “We would like for you
to come and see for yourself how much we
know about geography!”

o | did.

When T walked mto Larry Vandiver's
sixth-grade social studies class, the promi-
nent maps, globe, and other teaching mate-
rials made it obvious at once that geography
was not ignared in Sapulpa. Then I wos n-
trivduced to an eager class of waving hands,
and the first gquestion was; “Do you take
hack all those things vou said about us/™

And why, they wanted to know, did |
think that geography wasn't being tuught in
American schools? [ said that part of the
problem was competition for their time
Math, English, sclence, and other subjects
all had claims on it.

Then [ told them that they had a good
teacher interested in geography, as were
their principal and superintendent. * You are
lucky to be in such a situation, because there
are somany classes in so many schools where
geography is not taught at all, or very little
And.” | said, “that concerns me because stu-
dents will need a knowledge of geography all
their lives. Manv of the decisions vou make
as you grow older, many of the protessions

vou may go into, require such knowledge. ™

Wewent on to other matters, talked about
the Great Barrier Reef (above right), and |
found they were learning not just places and
facts but even such concepts as the relation

between Hieracy rates and hife expectancy.

Shortly after I returned from Sapulpa
Middle School, feehing better about the state
of peographyv in our schools, mail began to
pourin from Society members responding to
my June column. Letter after letter agreed
that geography in our schools is, overall, in
dismal shape. I'd rather have been wrong.

=
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I heard from teachers, professors, a
school-board member, parents, grandpar-
ents, and the simply concerned. Many of-
fered excellent suggestions as to how 1o
improve the teaching of geography, or how
parents can supplement their children's edu-
cation at home, or how games, puzzles, and
hobbies can spark a child's interest.

As [ was leaving the middle school, that
insistent voice <hot one last question. “Well,
do vou take it hack vet?" I take it back for Sa-
pulpa. One day | hope I can take it all back
Menntime. we have a lot of work wo do.

PEESIGENT . SATIHESA]L GEGORATHIC SUC1IETY
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UNICORN

THE MESSENGER OF LOVE
by David Cornell

THE UNICORN. Fabulous creature of
myth whose elusive soul can only be
tamed by a maiden's magic power.
And whose eternal spirit is now
portrayed —as never before—in a
remarkable sculprure, hand-cast in
fine European bisque porcelain and
hand-decorated with pure 24kt. gold.
Created by an acclaimed British
sculptor, it is a regal interpretation
of this wondrous, horse-like creature.
Available to you now —exclusively

from The Franklin Mint.
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THE SIIN

v o] shaded home
i @ searing land-
SCAPE Ay Seem
worlds apart, bul
the only difference
belween the two are
frecs. .. Comservation
[rees thatl can furmn o
desert nto a l|'-||-llrlrl.}.: (HALIS .

Ihanks to trees, we can coal the ravs of the
sun. When trees shade oor hoimes, the
temperature drops snbstantinlly, That
means our gir conditioners won't have o
work so hard in the summer. We save
energy, and money as well,

Conserviation lrees do g whole ol maore.
Plunted an steep hills, the trees” rools keep
the land from washing away when it rains.
And in the country, trees can be planted us
shelterbelts keeping the soil from blow-
g AWAY,

Find out how Canservation Trees can help
vodk. For vour free brochure, wrile:
Conservation Trees, The National Arbor
Day Foundation, 110 Arbor Avenue,
“wehruska City, NE 684 H),




Afghan Frontier

Sometimes [ have wondered which isthe most re-

markable photogragh 1 have seen in 30 years of

NATIONAL GEoGRAPHIC. MNow | know: that of

the Afghan refugee on the front cover of the June
1985 isstie—magic.

Filippo Vall

Berkeley Heights, New Jersey

On your June cover 15 the most compelingly

beautiful young girl | have éver seen’ Do vou
know more about her?

Robin Hamblin-Fuller

Ctawa, Ontano

Many have asked aboul they givi. Fhotoyrapher
Steve MeCurry kiows onlvy that she was abeut 13
vears old and Hved in the section forwidows and
orpiary in the Nossr Bagh refugee camp.

[ just returned from a trip to Peshawar, Pakistan,
to find the June 1983 isue of NaTioNaL GEO-
GurArHIC . The article depicted conditions exactly
as | found them in the refugee camps and hospi-
tals. The photos certmnly left me with the dis
tinct impression vou people can go anvwhere and
gt marvelous pictures, even under the mast dif-
ficult and hazardous conditions
Jahn I3, Hess
Fl Centro, California

Mexican Border

Regarding “Life on the Line” { Juse 1985), why
not reinsitute the program of o guarter of a cen-
tury ago in which workers were hired in Mexico,
given medical and skill tests, takentothe U. 5 to
work. then after a few months returned home.
Most of these people don't want to live perma-
nently in the U, S, their homes and their families
are in Mexico. Thev just want to work hord to get

SOIMe Money
Eric Williams

Muonterrey, Mexico

The broceros program vou vefer to actwally ran
from 1042 unrdd Covgress bermiinated of dn JUSd

I found youar story biased nsit relates to the prob-
tem of illegal immigration, 1 have been in charge
of the Houston District Anti-Smuggling Unit for
five vears and have neveér met o smugzler who
wanted his activity (o be legalized, Most smug-
glers have no compundeton about using vialence
arthe threat of violence to extort fees from family
members andi/or friends: Tn the past 20 months

Wmmu

o
- confidante for as Iﬂng
as you remember?

tnﬂiawnn:m

n-d.

Memarable gifts for men and
womER. Shown, ouy 14 karsl
Hﬁ'ﬂﬂtdudh bal] pen and

Fum:.i'lﬁtﬂ:ﬂﬂllﬂmﬂﬁﬁ
and e fiom $11 ta 51,000

L-iieﬂmnnﬁ::huntal quaranbee. -
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my office has sewed .'.|-'..'--.'-.'.|5|.|'.--|'- W) firéarms roule Dve wdted in long lines while construction
(includmg two submachine guns) Iron :|.-. n crews worked to raise Interstate 80, and it's been
smugelers, and it i3 my firm belief that the onl along time since [ve seensolid land on eitherside
rules the vast Miajonty of these peop e fallow ary il the highwiay forse, eralmiles. The Pedk rundtl
ones that are made up as they go along day=nre over forthis vear. We can only hope tha
Charles K. Griges  from now on the lake will subside or remain with-

Houston, Texas 0t new boundarnes,

Lasa Kivle
Great Salt Lake iy

[ was pleased to see “WNo Way to Run a Desert’ H“h 11‘:“]-"'#]:'”

( June 1985), an articke that hit close to home. | Az head of the Wilderness Society, foundad b
commute to Salt Lake City every day, passing  Robert Marsshall 50 vears ago, | read with inter
sevieral miles of the Great Salt Lake. There have est the excellent plece on the Bob Marshall Wil-
been times when 've wondered how long i derness (May 1085). Marshall died @ 39, but he
would be before we'd have to travel o different remnins an inspiraton— oneof the first explorers

:’wm "%‘ﬁ‘&:ﬂ-{??ﬁle:ﬂ i g T L T, W [y

'IJ'.l_"Ill—

American
at least one of these

Color it red. With the paint so rich you begin to back country; and a high range ideally suited for

wonder where the metal starts. Maybe you'd like the Interstate.

to go with a 3-inch sport bar making sure you've MNow, obviously, Dodge builds all sorts of trucks.

got the right amount t up top and out front” But machines like this don't come along every
Then, opt for a set of dual-p mﬁiﬂsm day...with enough size and muscie to give you an

tough-looking 15-inch wheels. C honest 10-hour day and still have plenty left over

4-speed or available automatic gear-box. Wﬂ-. the when it's ime for a little fun.

assurance that our famed Dodge 4x4 transfier So, sit up high. Enjoy the view. And be

case offers low-range pgearing low enough for the rerninded that what surrounds and moves you is




o view wilderness nol 43 something to be con- The Atom
| bst o be embriaced The reference to “phosphorus—coated TV ssreen™
Willlam A. Turnage (May 1985 ishould read ¥ phosphor_ " The fluores-
Washington, 1) | cing chemacals inside the cathode-ray tobe are

of elttmental phospbitris,
t Bob Marshall had walked throvah thacallioe 0 et Aifed B, Matthews

1 Diecatur, Alabhama

ilown 1n the photograph o

thought it wias Monture Creek a4 vour Phasphor i the correct term
utpested, he would have been lost, T in While reading the horan recently, 1 was struck
by vierse 30 in the chapter “The Prophets, " which

intes as fallows: “Are the dishelievers anaware

fhat the henvens and earth were one solid mass
which we tore asundeér, and that we made every

I h i.‘l! 'I'.i:_|'.: |||' LL _||-|_|r'_-"

At far as | Know, this seems o he Lhe earhest

backed by the best truck warmanty in America. trucks, we prove it ‘

Only Dodge Backs Every Truck It Builds So get down to your Dodge dealer. Ciimb

With 5/50 Protection, Standard. aboard the truck we built just for you. And feel the
We have so much confidence in the ity of the adrenalin flow. Ina AMERICAS BEST BACLED THUCKS
trucks we build, we back them with the same truck named Dodge. ﬁ\fﬁgfﬁg
warranty we give the cars we build. With our *Dhender irstndled options. - RAH a
standard 5 year or 50,000 mile Protection Plan® “Limited wamanty on the engine, =

Nobody else...not Ford, not Chevy, not the D s B by TOUGH lﬁ
impons...does that. When we say we build tough  Restrictions apply. See copy at desler.  DOVEO0N OF CHINVSLER CORPORATIL N



reference to the big-bang theory of the creation of
the universe, This whs roughly 1,350 vears ago.
Khawaja N. Anwar
The Nile CGainesville, Texas
Robert Caputo states (May 1985) that Lake Mas-
ser “holds 133 million acre-feet—the equivalent
of tweo vears of Nile water.” With the foldout map
Farouk El-Baz writes that the reservoir “stores
nearly 170 billien cubic meters of water, enough
to satisfy Egpypt’s needs for abowt three vears.™ 1
would appreciate clarification of what appearsto
be a 33 percent discrepancy.
Hen Yur Biersach
Honolulu, Hawaii

Both slatements ave corvect. The average annial
o ad Aswan tx 84 billion cubic meters, Two av-
erage veiars wonld fill the resevvoir, whick can
hald 133 million acve-feel or mearly 170 billion
cubic meters. Egypl and Sudan have an ggree-
ment that guarantees 55 million cubic meters of
water to Egypt anmtally. Thus o full Lake Noxser
can supplv Egvpt's needs for about tree yvears.

The IV Dynasty pharaoh who buill the Lirgest

pyvramid at Giza wrote his name as Khufu, so
why do you call him Cheops?

Alan Blair

Julich, West Germany

Curabvle is to use the Greek versions of pharaohs’
wames, @i they are more familiar to most of our
readers.

Vietnam Memorial

Thank= for the wonderful article abott the Viet-
nam Memorinl (May 1985). 1 was disappointed
because the -article did pot mention that the
American Legion and its Ladies Auxilinry con-
tributed more than one million dollars for jts
ConstTUction,
Robert Powell
Chicago. [Hinos

Editor's Column

I would like to add to vour count of these in favor

of the metric syetem ( June 1985 This should
make at least 26 + 1= 30,

Walter Selig

Lafavette, California

We have received many letters from readery who
wish fo be added Lo Lhe fro-meivic connt,

Keep thinking metric!
Patrick Carpenter

Edina, Minnesots

Perhaps those who mindlesshy-protest the metric
svsiem should be invited to go back to Romian nu-
merals o balance their checkbooks.
(. C. MacDonald
Shalimar, Florida

President's Page

Don't be disheartened! Yesterdav dt separate
times | asked my children, ages 10and 12, o an-
swer the four geography questions mentioned in
yvour June 1985 Prezsident’s Page. Neither knew
that Maniln was in the Philippines, but both
knew the five (ireat Lakes, knew that the Ama-
ron was in Braril, and easily named three Ain-
can countries south of the Sahara.
Martha W. Fullerton
Huron, South Dakota

My studies are in the field of meteorology, in

which a great deal of geographic knowledge is

necessary. Justthe other dayv a classmate suggest-
ed that Conadn was one of the 50 states.

Diean L. Iovino

Rabhway, New Jersey

Ta reverse a trend in education, one must first
convinee the educators. During anti-apartheld
demonstrations at Cornell University, T met a
faculty member who not only misidentified the
country of South Africa on o map, but also
couldn’t tell where the great Kimberley dizmond
mines were or what had become of that other
{(former) bastion of inequality, Rhode<ia.
Willimm Mayers
Newfield, New York

What is so gpsctting- about the majonty not
knowing where the Amaron River is? What
earthlv good does it do a physiclan, attorney, or
clergyman W know this? If college students don't
know where the Amazon 15, it's my hope that
thev are learning, instead, to solve problems, to
be risk takers, and to apply the knowledge of
their piven specinity, It's counteérproductive to
clutter the mind with unnecessary information.
Jane West

El Cajon, California

While I was attending alecture for Army Reserve
offtcers, the instructor challenged our geograph-
ic knowledge by handing out a blank map of Cen-
tral America and instructing us to fill in the areas
with the correct countries and capitals, if possi-
ble. Most of us wers embarrassed at our innbility
to achieve a passing score. This was inexcusalhle
for future military leaders.
Peter . Sigona, Jr.
GM‘ﬁ| Tﬂm

Letters should be addressed to Members Forum,
Natiomal Geopraphic Magazine, Box 37343,
Washinglon, D C. 20013, and shonld include
sender’s addresy and telephone number. Not all
letters can be wied. Those that are will often be
edited and excerpted,

National Geographic, Oclober [W85



Partheman Harhoue
ALET Long Destance Operator

¢ A lot of things have changed since I came to work for AT&T,
Today, they wouldn't really need us to handle long distance calls.

With the new technology, the company could go totally
electronic, like a lot of our competitors.

But AT&T knows its customers.

There are still a few things you don’t want
to say to a computer.

Like explaining that you've dialed a wrong number and
need a credit. So there are more than 35,000 of us—real, live long
distance operators—here to explain or help in an emergency.

Here for vou to depend on. Not because it’s better for the
company. Because 1ts better for you.

That’s one thing about AT&I that hasn't changed.

To find out more, call us at 1 800 247-1212.

| Whether its telephones, long distance services,
information systems or computers, AT&T is the right choice.

= The right choice.



There are an estimated 17,500,000 profoundly deal or
severely hard-of-hearing ‘um*lnmh It's our leading handicap.

Dogs for the Deaf in Jacksonville, Oregon, rescues dogs from
a shelter, trains them for 4-6 months to respond to a phone or
TTY, smoke or fire alarm, oven buzzer, alarm clock and a
baby cryving

Thev are then delivered, free of any charge, throughout the
United States.

Dogs Tor the Deal is a Tully non-profit tax exempl organi-
zation working to meel critical needs.

For H'Ih'il l'l'lulllilllﬂl'l hoaw VOLUL OF VOLur Hl'-’ﬂl'llfc“ﬂ“] may Il]lH.l
one or more dogs, aid in training or huthtn . please write or call:

Dogs for the Deal
13260 Highwav 238
Jacksonville, OR 97530
503) 899-7177
Vex! me vou re up Qregorn wily, corne wali I our Hearing Ear [ogs .i:'i'.l'H_',: Frot it
Fowrs Mown, -Fri. only, [0a.m.-3 p.m. Kindly call in advance. Historic Jacksonville

is less than 10 miiles from Medford: Dogs for the Deaf is about mid-way between
Viedard and CGrants Pass.




BOOK BY DEC. 31
= AND SAVE 3300.

Sendd me Westours' free lull-color 1986 Alaska
eochiur

|'I'-'-" I|

MNeme

Address

L it/ State ?*]'-

Iravel Agent:

1] well delinitely visit Alaska in 1986
1 will visit Alaska in O3 1987 [ 1988

O Td also ke to recetve a Canadian Rockies
Do hure

C1 During the past 3 vears, | have vacationed a

4 cdestination more than 22000 miles from home

Plepse allow three to lour weels | -r-.lL']i1.'i'r1_.

[EE—— E— " T e . e e e . —— a— e CEEEEEN (DN Tl e

No one else knows Alaska like
Westours. From magnificent Glacier
Bay and the narrow blue fjords of the
Inslde Passage, o majestic Mt McKin-
ley: From busthing Anchorage to Pr. Bar-

row on the Arctic Ocean We'ne Alaska's - ‘ L=
largest and most experienced travel Lodwm 2|E o
company, and we've brought more peo- Embe e oh
pleto the Great Land than anyone else. S8 EE o E
Our free 1986 Alaska Cruises and ot e BT
I: 1LEJ--L lours brochure brings our wealth e BIE g
i expenience hime o -,qumnd it even “H &5 I|z N
saves you money. Book belore Dec 31 = ,}r—' z |z &
and vou'll save 5300 per couple on i lux- 5= 5. |EVES
urious Holland America Ocean Liner™ = = | 3 - ==
crutse from $895* Or choose a crulse- f B | E =]
tour from $909* Either way, vou'll see & B vl B e —
the best of Alaska. with Alaska's best: o =1 - ——
Westours. Return the anached card {or B i
vour ree brochure, today -
harmes, € fa SN ot g -
\«\est(}urs :_55E
e
1s Alaska A
: ] dhal iy | isllaind Aurmarels B jiee L fo ::_“-__-.'E._::":-
iA -
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OUR FREE
BROCHURE
SHOWS YOU
THE PEAKS

AND THE
VALLEYS,

THE
FLOWERS

AND THE
KJORDS,

THE FACES

AND THE
PLACES

OF ALASKA.
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“America is still the land ol opportunity”
Hiberi B Heennan, Preselett, Firsg lemey Secarnties

Hetween | and 1930 more than 32 millon i IMLETAnLs Booming economy demanded
dme [0 this Country, magnelized by the Amorican [oday Amenica sl offers ttemendous opponunities in
Dream. Most were s poor they could handly aifond even  the hundreds of small t midsize companies whose new
steorage fare (512 for the crossmg Trom [y, ) Bur all  sdess, new jobs and new technologes will continue o
were courapeods and cager 1 accept the challenge of  build the country
America: OppoTuniies, nol guarantees First Jemey Securities is a natiopwide investment firm
They came 0 build new hives and to build the country providing capital for such emerging growih: companies
[o (arm the land, Loy radliowsd b ..I- Comstruct roads IF you are gn imvestor with vision and want o discuss
and lactones Load ships. Manulac all the 2odds Gt current investmen! opportumines. please oonlact us

FJ First Jersey Securities, Inc.

"'-ll'li:lTlI.j_lJl..'-._'u ""'-.L'n York. NY
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"I thought | could test myself here.
But I've prachcally remvented myself"
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Proiographed by Andrew Laurio  Cralapagos Marine Ivdana: Gemuse Anihidpsd
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Wildlife as Canon sees it:
A photographic heritage for all generations.

Home to a unigue diversity of animals, the cite ecologneal balance of the hifeforms that have
Calapagos 15 one of the world's greatest natural survived on the Galapagos throughout the sges
vonders, According to his own account, it was here And understanding is perhaps the single mest
that Darwin began formulating his evolutionary important factor in saving the marine iguana and
theones. Kecently, the Galapagos was brought to all of wildlife
the forefront of the news by a wildfire on the main
sland. Raging for weeks, the fire impenled the
animals, many of which, like the manne woana.
are threatened species.

Nothing could brng the marme \guana back
should it vanish completely. And while photogra
phy can record it for postenty, more importantly
photograpiy can help save itand the rest of wildhfe.

vy LRI

A5 with other species endemic to the Galapagos,

the marine iguana’s eastence s extremely vulner-

FO 150-800man 175,61

abie and cin be easily disrupted by factors caused

by nature or man. Through photography, both as Ca“ 0“
4 stentific tool and a means of communication, a

better understanding can be achieved of the deli- Images for all time
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_The luxurious
difference between
riding the road and

ma n{:ging It. introduc-

ng o luxury car that won't icke
vou 1or Q ricde. Youra now in
charge of every bump, curve
and thrill. Your on-nand resources
include four-whes! Indepandant
suspension and front-wheal frac

tion. An available aonti-skid brak-

ing system and ¢ cholce of three
uuu.;:uﬁ-r'-t:ln:"l ievels: slandard
sparty, or Eurcpean

Don't |ust ride the road
Manage it. No matter what 1
manageas 1o throw at you

There is a special feel

inan £
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Laxt's gt it togethar .
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On Assignment

ElizHING His EVERY WORL),

5. Jeffrey K. Wilkerson (below, al
right i turned a tense encounter with Crua-
temalan guerrillas into a cvil exchange
for this month's article on the Usoma
cinta River—part of the developing iron
tier between Mexico and Guoatemaln
After three hoursof hostile questions an
political harangues, the ecologist and a

chacologist persuaded the rebels; who
had never seen journalists in this obscuare
region, to have their piciure taken aiter
-oncealing their identities with bandan-
nas, "l havenodoubt, ™ he saad, “that they
would have shot us if they had felt we
wire compromising their interests, ™

A veteran mvestigator of Mexico's pre-
Columbian cultures, Wilkerson reported
on the Totonacs and Huasteos 10 vera
cruz for the August 1980 GEQGRAPHI
and followed the route of Cortés in the
(ctober 1984 magazine, In this 1ssue he
turns to the river that nurtured the flow-
ering of Mava owvilization. T hreatened
by impending dams, many of the region’s
ruins have never been properly docu-
mented. Al one site, Mexican team mem
bers bull a temporary tower o give
photographer Dawvid Hiser (right) a
goorl view of eroded Mayva rock carvings




e

...-l' Shetosy ""-.
,f “ SAVEUP Tﬂ ’3"‘” ON AMﬂfﬂMﬂTﬂE ﬂﬂ.

b FOCRYE '-'FI T LI pre, 1l sn tha Itrnu gttach your dajed cash register 18 \h
1‘! 12 cans af Am el |r|I| fhe purohass prdds and al I ||| B (5 ::-r'--'u* -"‘- H
purchase LPL codes |r1 1 the sides of § "uE::-l:En?lth:.'l.--:r."!a.'L.:.JﬁFm-:ffl* Purchassa™ from ."ln.
X1|J-=E-i.'-" 1h-pEek try

{ Toreceiva sl L'".'ul-:l:su-.'- fill in tha form, attach your dated cash dogialér racepl Fod & carm of Amoe: ."b‘

i), GGl the purchasa prce. attach S (Trve] prool-of-purchas ""' Sdes fram the sides of the cnne
l MAIL TG :Fr'nn'l. Line Protection Rebata, P O. Box 528, Frnﬁpg.':r Heights, 1L 60070 I
pe of Hebate (check one £3.00 $1.32% !

\- el Pt |

\ ADDRESS "'f
\ CITY STAT TP ’

"h. ‘When da you nest papsct 'l|:- :hlr.l-q-r wour oel? Januspy Feteruary Marct ""f

'.\ Whan it & firman In ehiar G Wit O Wl W aEnd o & remarider cadd dioimg sl . f
H AainEr S Ey i3 .50 g i Hpinl rFIs1 A i f
h.. wl ol CEpE R L e |".||.é_|-:-llu, d il rwies '|| i il & ;

i..‘ |_.|_ ~aribiredd weth arty cthet j - e

I"Il-"-I-FI F!r"'ll'“""l- I.'-'I.-I-'L-I'-'IHFH 51 15-3'5 -If-

--_.__ﬂ

NO PENALTY
FOR CLIPPING.

SCORE TWICE: SAVE MONEY ON AMOCO. MOTOR OIL,
WINATRIPTO SUPER BOWL X XI.

EARNUPTO 3= ENTER THE AMOCO
ON QUALITY AMOCO FRONT LINE PROTECTION
MDTUH Dﬂ. SWEEPSTAKES.
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n't take a lot of money 1o go a long way ol
I ()LL ‘\\ D u-ll 0 | \rnerica cruise. Consi Ir all vou get
For 7 or 1<+ days aboard T| ie Noordam, the Nieuw
M\Ihl{l( _.-L% vmisterclam or the Rotterdam, you'll have magnilicent
I -._.!:Hl'r...-:.:'.u*.|-.'-|1~1 .1r1-.| gourmet cuisine. Onboard acavi
(JR[ [S]jls s [ '|, '|:_1'!‘,.' 1 ""f‘| ennis and _C;-".i:' (D d CAasino _l['!-'_] %

the l|f' Plus Holland -H erica’s exclusive Ucean

CARI BBh“\\ | : "j' '“I ',‘“'[ el '1}; he expet g ol on
X MEXIC( ) B R —

ports of call in the world. Places like [|u-|1 as, Monte --nl ay and Grand Cayman in the
Canbbean. Puerto Vallarta .7*’-] iatane |n [xtapa, and Acapulco 1|-'-|1:;,‘:!".-_' Mexican Riviera
Our 7- and 14-day cruises include free air® from most majon r~ ays. Ang
on Holland America ships, unlike any other |I..--.III‘-.' CTUISE, M) "|1 g
S0 on your next trip, remember, vou can have it all on a Holland
cruise. For 38¢€ a mile :-'..u T|‘|L_' most luxurious vacation value on land or sea.
See your travel agent today




In October on Nickelodeon Cable TV: National Geographic

EACH SUNDAY'S PROGRAMMING [S REPEATED THE FOLLOWING SATURDAY FROM 8TO 11 P.M. (EDT)

Sunday, October 6

oD CAMEL MAN

Heard flowing in the wind
”..L_:..- Fullerton =trenks BOTmss
Mastralipn's desert pursuing hi
Favorile creature. the wild
dromedary

585 STHANIVED
W hy do certain species of
w hiles swim (0 droved ghto

shore, thene to die bragicaddy ¢

#0300 THE HIGHLY EXALTED
vistiges of the past, cowinys=
(n & northern Nevada cattli
ranch tell coloeful tales af 11
af Lhe range

=g GAELIC POET
Majestic Scottish landscapes
frame Sorley MacLean as he
movingly evokes his life and
readls from his works

=lgs HOLY STUNE

Ceavel ta Pletrasanta, [taly,
where prtisnns shape the

[ OV _.__._.u_“__. BiEW N Hpaliy
(- arrarn s hillswetes

i

Sunday, October 13

s S ARCHATCLOW: IC AL
DETECTIVES

menrchers for the past ancover

ancient Boman ruins on th
aa ] of Ao Julgn

s 15 THE SKY § THE LIMI
Float far from the madding
erowd a8 Geographic cameras

capture the jovs of balloomne

s hrog FALL LINI

Haled vour rreath as daredevil
kier Steve Shea descend= o
near-vertical slope in

Wyoming's Letons

thi:15 TREE OF LIFE
A pant D tree o the tropical
fnrests of Fellze hosts myvring

crentures larpe and smndl

. 1R MAN OF WHEAT
A tehehir-turned-farmme
recounts Iu__._. carsaf i __._.n.____.
alyr] sa st i

s =igm SHOOTING AFIICA
foin w specticuiar wildhite
vl safan in Benyns's Masal
aMieirn Resepee

Sunday, October 20

* RO THE SHERPA OF NEPAL
The future of these mounbalt
dwellers 15 dboertmimn [s

Western wavys encropch on theis

tradiitdonal fife-atvl

#x:15 IN PURSUTT O
IHE HiIA R
[hie noble wild pleg eludes

mounted hunters tn Franc

* s FILMING THE
|MBPOSSIRLE
U'ravel the world with Britain'

]
mioel polveriusls Carnd Foman

*Egs AMATEUR NATUNALIST
Explore tidal pools on Jerzes
und climb the shore cliffs of the
Shetland Istands with Geradd

pnd Lese Durrell

=1 HERCTLANELM
Victima of Yesuvios, burbed
Herculaneans see the light of

ARV alter J L) verrs

R AN CARYIEN
veel decoy carver Lan Brunet
ns he turns teees into bird:

i I

-

g =
Sunday, October 27

2okl WHALE NOUNDLUF
Eskimos on Canada’s Chuorehill
River capture beluga whales for
ast Coast ROUAnums

e K118 YUKON PASSAGE
Four intrepid adventures

relrace the path of Klondike
pold seekeers in this National

LreDEraphic Special

e o HE TURN OF THE
BALD EAGLE

I | | 5
Vissachusetls onoe AgRen

chelters bald eagles, thank

larerely to e man s etforis

.___.r....”_.__ LANZABOTE: LAND OF
WHOHED EARTH
Liscover the rupered beaoty ol

thie volcanic Canany sland

#=eniy THOIEVUGHBRED
et to know the handsame

pristoe ral ol race Dorses.

« <45 KOKDOH DU MAE RS
OF JAPAN

Exhilarating performunces by
wamie very different dummeers

EH EXPLORER
on Sundoys:
5 pomi. Eastern
4 pom. Central

3 p.ou Mountain
5 p.m. Pucific

eireed Saturdoys:

8 p.m. Eastern
7 p.m. Central
6 p.re. Mountain

& p.m. Pacific

NOTE; Saome Pacific
Hirme zone subscribers
receive EXPLORER
2 pom Sunday and

5 pr.ma, Saturday.
Consult local

lstings or call

vour cable operator

for confirmation,

THIS PAGE
TEARS OUT



Nickelodeon America's most respected

cable network for children, is now for adults,

too! We've enriched our programming

with the prestigious National Geographic

EXPLORER series. And thanks fo the new Nick ot Nite,
MNickelodeon brings you quality

television 24 hours a daT

To get Nickelodean, call your local cable company.

EASTERN TIME .

Dctu on I\Iickelodeoﬁ!

O T A | ] " FoHI— GO A M

1V 1200 i Turkey Telewvimon T
1100= 190 AM Houte &4 300 1100 At
18— 1, 30 E;llLl'Ehhm D= 1240
T 1 The Donna Beed Show §:30—30:8
1:00—A:00 Mick oot Mibe Mowe Ol D
f——  Turkey Talavision am0-3109 Turkery Talevision
M Route &6 L0000 Route &4
§e00-4:30 Dongermousa bG48 Dorgermovae
0700 | Nick Rocks 8:30-7:00 Mick Rocis
Sl i i o |l | Babi vt e il e i Tl MT W MEtwaies e

# Waich Bill Cosby on “Patune Pages aiier *The Acvenbizes of Bisck Besly and dunng "Pinwhesd (weskdyg 8!
AppronETiakiy 055 am and 1255 prmeand weokands al appioamalaly 7,55 amand 855 wnl and every day aier the 600 am
shewe g ol “Dangermouss



“Nuclear-generated electricity
has become one of the basic props
supporting the entire national economy.”

P Lyvon . Wiaver
Dean, School of Engionecriig
Auhwetn [ dversity

s there a connéction

between nuclear energy
and economic growthy
Soane little-Enown facts
show how America's
nuclear power plants
benefit the cconomy.

In the next (Wi Years, mone:
than 15 new nuclear planis
are doc w join the 94 already
penerting clectricity in this
country—Ifor refrigerators,
sireetlights, assembly lines,
conmpaters, subways, and a
thousand other elements of
modlern American lile

Nuclear saves money
and fuel

Dresprite thie high prrice tags on
sormie OF the new: plants, the
averdge cost of gencorating LS.
nuclesr elecrricity is still under
a nickel per kilowartt-hour

That s economical energy,
Nuclear power saved American
consumers over 2 hillion in
1984 alone, compared wo whit
the clectricity would have cost
coming frovm coal- and odl-
fired planis.

What's more, using nuclear
el CUls CREMEY UMPOLTS and

Gakes some of the pressune ofl
ot shrinking domiestic reserves
of oil and natural gas,

An electrifving economy

The 175 Gross National Produoct
i i B measure of eoonmie
activiry. Since 1973 the GNP has
promvn by 31 %, whach closcly
parullels the 33% growth in the
nation’s electricity demand.

Bt over the same period the
direct burning of fuels for mon:

NEW ENERGY FOR
AMERICA'S
FLECTRICITY
197584

|

TP WSS OTF RPLTTWATT o
fin g

NUCLEAR

Coxl ard muclonr energy bty
provided over Q0% of all the net
ehictricaty audelegd 3o Opir etvergy
suffudy sirpce T4 Thvix B
wreittlpd ptilitdes fo rodnce e
comspmpion of more costly off
il matural (ias. Sowrce Enevey
Irfornpaiton Admidmisirafion oy
fhefek. af Energy

clectric encrgy hasaciually gone
dirwn, as the econamy converts
1o using more clectrical cncrgy.

What weaomy el o't
reslise 18 theal most of America s
nen electriciiy is coming from
cogl dnd npiclear power;, Elec-
LriCiy growth in 1984 was 58%
centl and 24 %, nuclear, acoond-
ing o the Federal Encrgy Infor-
il Administration

The key to
energy independence

The growimg supply of clectnc-
ity feom 1S, coal and nuclear
also reduces our dependence
on frferied encrgy. Greater
use of domestic clecinicity
sources means fewesr LLS dollars
sent abroad.

Noclear power and coal can
miect the country s growing
electrical needs aeed help reduce
our dependence on forcign oll.

For a free bookler on this
subject, write the LS. Commir-
lee for Energy Awarencss, PO,
Box 1537 (K14). Ridgely, MD
21681, Please allow 4-6 weeks
for deliviry

Informuation about encrgy

America can count on
I8 COMMITTEE Ol ENERGY AWARENESS



“Air flow management does
more than help Aerostar an
Merkur get better mileage,

also contributes to better

l'l-lEl.]ld.llilfl.g:l Larry Sochn

,'.:' L LRy N
A wterrvoe frrnd Rl i earma
et UL IJ.I R s el R

Ford Acrostar s one of the A swept back front end,
newest examples ol the com spailers, flush glass and
mitment to gquality at Ford door handles are all guality
Motor Company: demonstral-  relinements thal help

ing leadership in applying Aerostar slip through the
aerodynamic principies to air with a whisper

automotive destgn

Get it together—Buckle up!



GINEERING

i
1 1™ NPT

- - - ] P
T = rEwini
'_II -_.:".'.I".| !'dl

i =.|| e L Lidi

|.I i |I'Il Ilil-ll- |
UL EL I.l"'llll I

|I'. IFIRR] IIII TR TR

Merkur uses a small scoop “down foree” on Merkur's
o take only as much air as hiplane rear spollers.

the engine needs [or cooling Hesult: The feel of salid,
and let the rest flow over the in-touch-with-the-road
car smoothly to exer quialkity

—

Qualit
is Job 1.

Ford + Lincoln - Mercury « Merkar
Ford Trucks « Ford Tractioars
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