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Long Journey of the Pacific Salmon ;

Retwrning to thoir riverine birthploces to spavwn and die, Facific salmon
face dangers beyond hungry eagles and Indian news, Commerciol fleets,
mudtiple damy, and the effecty of clear-cut logging taxe an increasing foll,
Jere Van Dyk and photographer Natalie Fobes study the prospects for

SEVEH Prized Species

-~ The Timeless Mystique of Emeralds 35

Coveted by kings and commaoners alike for thousands of years, these
green gemis are still wrested from the earth, cut, and polished mostly
by hand. And some are sull ransported the old-fashioned way—by
SITRERng, savy quihor-phatographer Fred Ward, who rracks thed

journeys arownd the world.

Hawain's Volcanic Cradle of Life 70
High on the siopes of volcanoes that gave birth 1o these islands, ferns
spredd i lava oracks and spiders spin webs in the molds of incinerated
irees - models of adapiation. Biolagist William H. Amuos shows how &
handful of microscopic (ife-forms arriving by chance from distant landy

have exploded into a diversity of species found nowhere elve

South Florida Water: Paying the Price s
Chice shunned as mosguito-infested swampland, the watery wilderrness
of south Florida hay been drained, dredged, and diked for farms and
cities. But these spectacular featy of engineering have wreaked havoe
an the environmeni, according 1o Nicole Diuplaix. Pholographs by

Aevin Mlerming,

Florida's Coral Reefs Are Imperiled s
_ Formel by tiny maring organisms called polyps, coral reefs take ceniu-
STTLD WATER P28 & FLOKIDE TAMILY ries 1o grow—ana only years to decay, Water pollunon and damage by

careless boaters and divers thremten their yurvival, For three decades
auithor-photographer Fred Ward and photographer Jerry Grreenberg
fuave witnessed the defertoranon of the reefs along the Flonda Keys

Covir: Flarmboyant plumes called atgreires mark the breeding phaze of the
great ggret, o year-round rexident of south Florida wetlands, Depleted by
plume hurers gt the turn of the century and now protected, thes hevon has
repamed ity former numbers, Photograph by Faerell Grehan
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Long Journey of the

With a deft swing Darvell Tack pitches a sabmem from boat

to triick. Like genevations of Yakima Indians before himn,

he metkes his living from the Columbia River's salmon runs
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Facific Salmon
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Bay, Alaska. "It was one of our biggest hauis i
vears: We probably made 310,000 to 515,000
m hatl an howr. ' Another Bristol Bay crewman
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APTAIN Yuri Nikolrevich
MNevolin drew on a8 cigarette,
then flicked it away into the
calm gray Seaof Okhotsk. Un

the afterdeck of his fishing
hoat a fraved hammer and

sickle Auttered in the August breeze

"There are not enough boats to gel all the
fGsh out of the water,” anid Captain Nevolin,
looking out through the ragged fog. In front ol
us, in & setnet, hundreds of glistening black
dorsal fins tumed on the water's surface, Uur
net lifted under them,
became thousands of trapped salmon, splash
ine for the Iast ime off the coast of the island of
Sakhalin in the Soviel Far East (right)

A crewman swung o mesh basket under the
mass of fish, scooped up 50 or 50 salmon, and
hrought them on board. “We can catch a hun-
dred tons in 24 hours, " Captaim Nevolin said,
shouting to be heard over the dromroll of fish
thrashing in our hald, Soon the catch was so
great it overflowed the hold in a siivér carpet a

arid the hundreds

foot deep. The morning’s catch ol ten tons
wiould fetch the eguivalent of $60, 000, And 1n
ahead 1t
canned source of protein and calories in fas
away Moscow and Leningrad

In the Soviet Union, where some citizens
i1l think of salmon as the tsar's fish, nothing
is wasted: Hends go into soup, milt glandsinto
frying pans, roe into jars for red caviar, & dell-
wlidays and at wed-
dings. The indigenous Ainu people of Japan
remember the salmon as "a present brough!
from heaven,” which fed their forefathers
Across the sea in Alaska even a modest chi-
nock salmon of 15 pounds can bring a whale
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cacy to be savored on

more than (wice ns much as
a harrel of crude oil

In a good vear the whaole catch of salmon
from the Pacific Rim might aumount to S00, 000
toons worth five hillion dollars, aboat the gross
national product of Panama:.

|

sl price of 45

Given the value of these prolific fish, is it
any wonder that people have followed their
movements for thousands of vears, or that the
ancient, tribes of the Pacific Rim honor them
still. or that natives and newcomers hight bil-
terly over the right to fish for them
nations argue over who owns them, or that
sportsmen spend hundreds of millions of dol

lars a vear to catch them?

or that

= : : L
Seven species of salmon can be found in the

waters of the Pacific. All of them belong to the

Latin for the
“hooked snoul” that describes the upper jaw
The lnrgest is Oncorkynchys vhawyischa, the

genus Oncorfoynchus, rom

chinook, or king, salmon, which can welgh &s
miich as 125 pounds. There are also the cabo,
(). kisutch; the chum, O, kela; the pink, €
gorbuscha; the sockeye, ). merka; and the
cherty, (), maroi, an Asian species thal sel-
dom ranges bevond the fringes of Japanese and
Soviet waters. Scientists of the American Soci-
ety of Ichthvologists and Herpelologists added
the eeventh species in 1982, reclassiiving the
seagoing steethead, formerly Salme gaerdners,
as O, mykisy, based on the anatomy, bhehavior,
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SMumo yader, their Atlentic cousin =0 #n
nportant commercral fish
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ATEe 0 Al noames —1 reds, Sprimges
e uebhacks, hum mention i fe
1, with the exception of steelhead, follow the
ame Hfe cvele: They hatech i rivers, | ] 1
the sea, fatten on rich ocean fare, return at
maturity to spawn in thei LRl v L1
artiy after spawning. At:antic smmon #l
steel e v live to spawn repeated
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Lising stoul oars, Soviet fishermen
muansuwver thatr rowboal beside a setnel
in the sead off the island of Sakhalin.
Hand over hand they will hood in the net,
crownding thousands of ralmon towrd
the main fishing boat. Once its hold is
fulled to overflowing with 10 tons, the
boat will head for the processing plant in
Poronaysk. The fishing Meet works
around the clock for every 2almon hor-
vest, but it pressed even harder during
this 1989 run, the largest in 1185 years,
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Shiclded from stirme and

bundled apoinst the cold,
waorkers at the processing
plant in Poronaysh gul
fresfly coupht salmon and
pass them along for salt-
irne. In another room
waormern toke a break friom
the tedium of the cannery
Pari of the Drezhibi col

[ecitve farm, the plond

Operiles three eight-hou

shirms and recrmils sty

dents and soldiers s
extra help durtng the peak
sadimon run. Workers

el Pt accordomg to

production of their beam
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workineg to define
Hunger

mMigrate, following the bison and the mam

When those land mammals were gone,

Meolithic groups mov el down aloneg the
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huntineg the mant ses

- and eating salmon
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Lone before sunrise the market is huzzing
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slice fish, work the telephones, and joke under
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shout arders at one another

boght strmmes of hghts thal shine on acres of
iced-down fish steaks, shark fillets, and thick
red slabs of tunit stacked like womd. The con
crete floors are newly washed and swe [ The
Iz fresh, like the sea

with Atsushi Udo,
independent buver who supplies fish Lo o nums-
f compantes e the
5L, LIS
ing salmon. He runs his hand oveér a salmon’s
sitver skin. "]
calmon that counts, ™

fat in thi |.I'-'|Z_'.' T Hi
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“See, the fleshis fresh
and clean, no blood, a nice healthy pink

Udo and 1 hurry to another stall, where he
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[rlistening salmon fins
surround o swimmer in
the seq east of Sakhalin.
Ready to spawn, the
fish feel the pull of the
Cchepulrha River, But
pfficials have blocked
their way becausse a
drought has made th
MAETEr oo waarm. f R
saimon collect ai the
river’s mouth until the
Barrier comes down in
the cool of evening.

I'nn Poromnaysk, Valery
Efanov, the author’s
Funde, sawvors salmon
cheeks as Kim Nacko
demaonstroates how her

LM, the Urochl, tradi

tionally prepare the fish




ODYSSEY OF THE
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bargains over i stack of frozen chinook, then
to another stall, where he pops a salmon ege
into his mouth for a taste test. He closes his
eves and nods approval: “ Not bad,” he says.
He holds another egg to the light, like a ruby,
To him the ideal salmon ege is transparent. It
melts in your mouth. *It must taste dry. It
must have a light delicate flavor. T look for
size, firmness, and color. If the eggs are too
dark, they haven't been prepared properly.”
Even the contiiner has to be just o, made of
fir, not cedar or pine. “If you bhave the wrong
wood, the smell affects the eggs.”

In this nation of fish-eaters a tiny 6-by-13-
foot stall at Tsukijl fish markel costs more
than a million dollars, but stalls seldom go on
sale, The high stakes and exacting standards
can be punizhing; as Atsushi Udo told me:
“An independent buver has to work harder
than evervone else. Iost 17 pounds in the first
three months of business." Udo, still lean, fin
ished his breakfast of raw squid, tuna, and
salmon, and wiped his hands on a hot towel
“Tdon't see my wife and two daughters much
I visit customers on Sundayvs. I was in Thai-
land vesterday. I'll go anywhere” It was 6:30
a.m. Udo would probably work until 10 p.m

As Japan's appetite for zalmon grows, the
nation is looking to the rest of the world to add
to the supply from its own rivers and estuaries
The Japanese Ny salmon eggs to hatcheries in
Chile, where frv are relegsed into rivers and
streams, Between 1983 and 1985 Japan pro-
vided 12.6 billion ven's worth of hatchery
srpuipment to the Soviet Ministry of Fisheries
Near the Soviet city of Magadan, I saw the
makings of this venture—new plastic incuba-
tion trays for roe, shiny steel pumps, and plas-
tir tubing — gathered under a half-built shelter
of wood and concrete. Japan also buys fish
from North America and deploys its own com-
mercial fleet of 200 vessels to ply international
waters for salmon,

ONTROVERSY GROWS with the
demand for salmon. The govern-
ments of the United States, Can-
ada, and Japan maintzin that
every migrating salmon belongs

to its country of ortgin, even beyond the 200-
nautical-mile limit set by international agree-
ment. The fishermen of other mantime states,
such as Taiwan and South Korea, believe that
fish, a gift of nature, belong to evervone.
Some sefigoing salmon get snared in drift

20

nets, each set to A depth of 30 feet across 30
miles of ocean. This method —used by Thai-
wianese, South Korean, and Japancése squid
fishermen—picks up most evervthing that
swims by, Many of the experts | talked to said
that Japan regulates its squid fleet, that most
of the illegal salmon fishing isdone by Taiwan

ese and South Koreans using squid vesselsaza
cover, As in evervthing involving salman,
there is hol debate over who 18 doing what to
whom and over the extent to which drift net-
ting damages the salmon fishery.

“We don't usually know where the illegal
fish are actually caught,” said Michael Dahl-
berg, high-seas salmon expert with the
National Marine Fisheries Service in Auke
Bay, Alaska. "Maost are probably of Asian
origin. Alaska had a record catch this year,”
Dr. Dahlberg added. Alaskan fishermen did

not seem to be suffering — vet

There is also concern over the long-term
impact on other species. Most island states in
the South Pacific, including Australia and
New Lealand, have banned drift netting in
territorial waters. And the United Nations

General Assembly recently condemned the
practice as indiscriminate and wasteful,

In Tokyo 1 showed Daishiro Nagahats, &
deputy director with the Fisheries Agency of
Japan, an angry editorial from the U, 5

“SAY NO TO DRIFT NETS, " read the newspa-
per headline

Nagahata studied the clipping and pushed it
hack across the desk to me. “The Americans

National Geographac, July 19890



consider the high seas a fish sanctuary. Japan
caonsiders them common ground, although we
respect the country of origin principle.”

In an effort to ease the controversy, Japan
closely regulates its fleets and now allows
foreign observers aboard some of its drift-net
vessels, It has even agreed to equip its ships
with radio transponders, which would give a
constant fix on their position.

Facific Salmon

Relics of

early salmon
hunters

Y A WICKERWORE WEIR

B built to stop salmon
swimming upstream,

un Ainu fishes with a hand
net. This 1860 watercolor by
Japanese artist Bvozan Hir-
nsawa belongs to o set of 12
showing Ainu customs that
WEere sonn to disappenr. A
native people of northern
Japan and nearby islands,
the Ainu freely hunted,
fished, and gathered food for
thousands of years. They
believed that the salmon, ane
of their staples, were spirits
who returned every yvear, sac-
rificing themselves so that the
Ainu could live. With the
clawn of the Meiji pericd in
1868, Japan colonized the
Hokkaido wilderness and
pressed its Ainu inhabitants
to take up farming.

Deputy director of the
Sakhalin Regional Museum,
Valery Shubin shows off a
salmon-skin robe ence worn
by Ainu on special occasions

R DI T, e D

“The biggest argument is that drift netting
14 a waste,” says Jim Salisbury, a fisheries
nttaché at the U. 5. Embassy in Tokyvo, “The
salmon vou get at sea are small. They'll be
almost twice s large when they return, a tre-
mendous respurce for the U, S, If the Japanese
want salmon, they can buy them from us."

They do—and they do. Most of the commer-
cial catch from Alaska, the richest salmon

21



By the Hight of a sunbeam Raymond ceremony from customs kept alive by
Mozses tunes his drum before joining  individual families,

i salmon ceremony (below) in the Traditionally adorned, Sute Crito
Melalip longhouwse in Washington takes port in the Ainu salmon cere-
State. Hizs ancestors were among the mony, revived in Sapporo ten years
many peaples of the North Pacifi ago, Fortridden by the Jupanese a
who created legends about the century ago to fish for salmon in the
iilmicn andd celebroted its refurn, odd weay, the Atnu may rnow crtch 20
Modern Tulalip have revived thetr fish for each yedr's cerdmony,







;:-'r||||_r1r1-- in the waorld, goes 1o _|.I.|I|I:Ii And
because they purchase such great quantities
every veir, the Japanese sel the world price
To make sure the fish are handled properly
and to: assure supply, Japan has invested in
wany salmon canneries and processing piants
in Alaska and British Columbia. Japan also

sencls an army of technicians over Lo supervise
processing the roe Americans once discarded

“We'd beé in a world of hurt without them, ™
spve Harold Thompson, president of »itka
sound Seafocds, a major processor in south
east Alaska

HERE WAS A HINT Of winter in the
October wind when | set out
across Sitka Sound with Gregge
Jones, one of 1,700 commercial
fishermen licensed to troll for
zalmon inAlaska, Even though the best part of
the segson was over, 45 a Iavor to me _f-n'n--
went out fishing that day, He took a sip ol hot
coffee and pushed a trolling g oul over the
water, then went inside to scramble eggs on his
[l sun wos just
SO W-CIVETEl mountains.
“1 tracled my house and pickup for my first
hoat,” he reflected, pouring another coffee to

MATIRE siove leiirinige thie

ward off the chill. “The woman in my life
didn’t like it.” A sleeping bag lay rumpled on

“Tt's like hiving in a house, only it

s bunk
voes up and down, and there's a different view
every day.”

One of the lines jiggled. Jones hit the
hydrasalic reel and brought up a shiny chinook
of perhaps 15 pounds. He gaffed it on the head,
then punctured s ventral aorta. “lt's ke cut-
ting the jugular vein of a cow,” he said, Alter

the bload drained out, Jones ran a long knife

ied out o herring's rageed
ckeleton. “She isn't ready to spawn yet. She
has an immature eeg sac, At thiswetght, 1'd
sav she's been in the ocean two years.”

He washed her off. making sure no bloo
remained inside, because that is the first thing
[ Hagd gOes had. He went below [rRL ked the Osh
antd calculated that it would bring
He smiled, feeling better now that the
first fizsh was on board, But atter ten cold hours
it would be his last—the ondy fish we caugh
that day

The hig money makes it warth the rish and

:15 Ty

up its belly and pu

an iCe

o Wi B R L

A zalmon troller can earm as much
as $70.000 in a pood season, gnd o deckhand

cafn oot 210000 —one reasan collegs kids niien

follow salmon 1o Alaska. A lew good summers
and you pay your way through college
Toward sundown we returned to Sitka un
der low clouds, A single totem pole was silhou
We ate halibut cheeks
that night with some fAzhermen who brought
along a fAddle, two guitars
When the music stopped, 1 heard outside the
sgiuel of ald rubber tires against the pier, then
a gzull erving. " The sea 1= the last place | know
where a man can be free,” saxd Jones
I knew, the last o
cohd were running mland, tasting the familias
waters of the nearby Katlian River for the first
Hme in more thiin 4 vear at séa. Perhaps by
now they held deep in the safety of a pool under
the drifting snow. There they would rest for o

etted against the sk

EVEn & clirnet

| hat night e siasin s

National Geographic, July 1990



AU but insygnmficant in the
fitce of The Dalles Dam,
a Yakimu fishermon casts
i fine into the Columbila
River. A sertes of dams
has seriously dimindshed
this river's salmon runs.
Japan's Nibutoni Dam

rises Dehind Aing folklor

5t Shigeru Kavano, When

construction ends, the
saru Kiver will flood his
fields. In retuwrn, he wants
the powvernment o restore
fo the Aitnu the right fo

fish for the river's salmon,
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while, then move upstream again into the
silent mountains, traveling on stores of {at and
muscle from their sea-feeding vears. Spawn-
ing salmon stop eating in fresh water, even if
their river journey is a thousand miles, Their
purpose now i€ to breed. Each fish finds its
way up the river's main stem—even into the
branching. rebranching, and constricting tnb-
utarigs—to the place where it had hatched.

The fish find their birthplace within a small
margin of error, guided by the smell of the
home stream and by other means that humans
do not vet understand,

When a hen salmon finally gets home, she
begins digging anest in the riverbed, thrashing
with her whaole body to make a hollow. Twoor
three males hover nearby, fighting for breed-
ing rights until the nest is finished. The hen,
now accompanied by the strongest male,
shudders and releases her eggs, dropping them
into the nest. Simultaneously, the male shud-
ders too, relensing a milky cloud of sperm to
fertilize the espgs. With her tail the female
sweeps a protective cover of gravel over the
nest, at the same time scooping out another
nest for more eggEs.

Not long after the spawning is done, both
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parents die, spent from the process, from the
weeks of fasting, from the territorial fights,
from the nest building. They become food for
eagles and bears. Their decomposed bodies
add nutrients to the water, which In tirne will
nourish their progeny

Then the cycle restarts: From the eges hatch
alevins, translucent fish carrving pouches
of food on their bellles, which feed them
for weeks, Alevins become fry, fry become
smolts, and smolis are salmon headed to sea

Most never make it home again. If a female
lays 3,000 eggs, no more than 300 or o survive
as fry; of that 300, no more than four or five
reach maturity and fewer still return to spawn,
The survivors beat the odds, traveling as much
as 10,000 miles in the ocean, eluding preda-
tars, fishermen, pollution. Given the natural
and man-made perils faced by a salmon, the
amazing thing is that any survive at all.

But they do

When the tanker Exxeon Valdez spilled 11
milbon gallons of il into Alaska's Prince
William Sound in March of 1989, it appeared
to doom the salmon that normally mass there
before summer spawning. In fact, when the
fish returned, fishermen reaped more than 20

National Geographic, July 190910




.

million pink salmon, a fourth of the state’s
catch. It was one of the biggest seasons since
1878, The long-range effects of the spill remain
to be seen. A year later rescarchers noticed
that fewer eggs survived In some areas,
and young fish were smaller than normal.

Like other wild creatures that man relies
upon for food, the salmon offers constant les-
sons in humility.

“*We're wrong more than 50 percent of the
time,” siys Herman Savikko, a biologist for
the Alaska Department of Fish and Game.
“We predicted 6. 1 million sockeve for Bristol
Bay in 1980," he said. “There were 29,3 mil-
hion. Once salmon reach the ocean, it"s a black
hole. Are the drift nets taking them? Is there
increased predation? Warmer current? A cold
snap? Mother nature decides.”

0 AVOLD the uncertainties mother
natureinflicts on fishermen, peo-
ple are turning to salmon farm-
ing, which now accounts for
threeout of everyten salmon con-
sumed in the world. Roger Engesel runs such 4
farm, tucked away in a rocky cove on the coast
of British Columbia. There he grows fish the

Pacific Salmon

BIATIRG Ay #OELAT HTRER. PHIRARY CONMSTLIANT, WilLLLE WTAIHTIFREN, L EER w 50 WhlssmgFon

way other farmers grow hogs—in feedlots—
except that his lots are fenced by nets and
afloat in salt water.

“In48 hours we can get the salman from pen
to restaurant anywhere in Canpada or the
U. 5.," says Engeset, standing by one of 16
pens that holds as many as 25,000 salmon.
“We don't hunt pigs any more,” he says,
scooping up a handful of salmon feed. “We
farm them. It will be the same with salmon.”

He casts g handful of the food pellets into
one of the pens, and his salmon swarm to the
surface, like pet goldfish at feeding time.

smuolts are dropped in by helicopter, 10,000
to 15,000 per load. Dumped into the pens, the
smolts stay thete, never going to sea, never
joming the hazardous migrations of their wild
cousins, never béing tested by the rigors of
courtship. For as long as 24 months, they live
only to eat. When they weigh about Bve
pounds, they are netted for market,

Eepton ice, the fish have a shelf life of three
weeks. If vou eat salmon that has not been
cooked or frozen, you risk ingesting a parasite
that can cause discomfort in your digestive
tract, although permanent damage isunlikely.
Almost all salmon is safe, even good for vou.
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Working through the night in Bristol
Bay, crewmaen load a Japanese
freighter with freshly frocen salmon
from a processing barpe, The Japanese
huy 75 percent of the Bristol Bay catch
At a fisheries cooperative in Miyvako
Japan, 4 worker sorts salmaon rod,
which the Jaupanese value even more
highly than the fish itself. Delicately
held with chopsticks, a perfect pearl
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reason, smaller hatcheries may be established
on more streams in the Pacthe Northwest, to
protect each watershed's unigue strain of fish
“1t looks like the offspring of a hatchery fish
bred with a wild fish has less chance of surviv-
ing,  NEsays

Many a sportsman will tell vou that hatch-
ery fish don't fight o5 hard as wild ones
And many consumers feel that the Laste and
appearance of 4 farm fish can't compare with
that of itz wild brothers —one reason Japanese
huvers prefer Alaska's wild salmon,

2 N | e |
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Helicoptered from the hatchery, 20,004
chinook smolts spill into a saltwater miet
pen gt ong of British Columbia’s many
sitlmon forms. In about bwo years these
salmon will be ready to harvest, weigh-
ing six to nine pounds. On another farm
Brad Anderson nets feisty chinook bound
for the processing plant, then perfuaps
the United Stotes or Japan.

A SPECIES that has
thousands of
vears in wild, open rivers sur
vivein a world of diminishing
wilderness? Some can'

Wild coho have disappeared from the upper
Columbia River. The sockeve are almost gone
from the Snake River of Idaho. And in Califor-
nia's Sacramento Kiver, once a greatl salmon
stream, the winter race of chinook 15 on the
threatened species list, and fisheries specialists
believe that the spring run of wild chinook
may fare the same fate. Many feel that there is
not enough water in California to sustam nish,
subsidized agriculture; and a human popula
tion that grows by 700,000 a vear

Jason Peltier, manager of the Central Valley
Project Water Associntion, explamed it this
way: ¥ Seventy percent of the rainfall in Cals-
[ornia is above Sacramento, " he said; " B0 per-
cent of the demand for water 1= below.” To
sustain growth mm the hot, dry south takes
water from the northern salmon country

“We just want to keep the salmon in water,”
said Forrest Reynolds, of the state's Inland
Fisheries Division. " California does not have
enough water, One goal,” he added, “is to
keep the environment clean for the value
salmon provide, over and above fishing. We
stress wild salmon for their intrinsic value and
for tourism. They are part of the California
lifestyle people want to experience.”

‘o keep salmon, ac well as striped bass,
coming to the Sacramento River, the state
huilt a 20-million-dollar complex near Byron,
where fish are strained out of the river at the
Skinner Fish Facility

“Water from the channel passes through a
ouvers,” said Marvin Niemi, water
aperations chief at the facibity, "' That causes
the water to npple, which causes the fish Lo shy
away into bvpass pipes.” He ran his hands
over one of the metal louvers, which looked
like a giant vertical window blind. “'We take
the salmon out of the bypass pipes, put them
into holding tanks, and cart them 25 miles
downstréeam bevond water diversion pipes
and closer to the sea” On a good day i April
or May, when chinook are ranning, the plant
handles more than 5,000 a day.

Flving over the Central Velley, 1 wondered
how so many salmon had managed to make
their way so far south. The Sacramento River
moves like a thin snake, wriggling down past
the hase of Mount Shasta through hills that go

GW CAN
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Natraonal Geographic, July 1960
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from green 1o brown, then crossing into a Hat
landscape of squares, dams, channels, levees,
pumping stations,
What was

and ruler-straaghtl water-

WS pnce prime habital o

salmon is now prodigious farmland, source of

a Lhird of the fruits and vegetables produced in
Lhe United States
It was a trade-off. Was it woarth it® Qutside

of Modesto I met & rancher who answered the

At a waterside work station in Idaho Steve
Achord weighs smolts (below). The computer
chip (bottom) that he has inserted tn tfeedr
hellies fmiddle) will let scientists track the
smolts' passape through dams. Snorkeling on
a different Idiho creek, Russell Kiefer counts
smolts for a study of habitar improvement.

“What's more important,
sportfishing or food? We're the cheapest fed
" Those words carmed
over anuiet stretch of his leased pasture, and
thesound of s volce made bis cows moo in the
antumn night.

guiestion Glontly

nation in the world

Y LATE OCTORER Lthe rain wis slash-
INE 1n silewitys rom the Pacilic,
into the Strait of juan de Fuca. |
had coir

home o Washington

Fhe waves crashed brown and

the rocks. Gulles screamed over
the mist. and 1 imaetned how 1t was
when the Makah Indians paddled out to sea in

wihite oviet

their cedar canoes to fish for =almon

For as long as anvone can remember, the

Nafronol Geopraphie, Sy T890



ves of coastal Indians and salmon have been  village of Incheliom. He showed me & slab of

inmked. The fish was & maimnstay of their diet, ried salmaor I'his fhish 1= what 1've been

i

and their customs reflected that dependenc deprived of by you white people,” he said
1o the Bellan Cooli of Botish Columbia it has handing 1t ovet [ have to buv It now. Costs
ng been taboo o throw refuse m a salmon 520" He took it back.

siream, and peéoples all around the Pacific cele- Breaking of Dawn lives too far upstream for
rater] the arrival of the season s lirst fGsh snlmon now. Thev can't get past two dams

when we saw the lirst salmon Jump, wi below himon the Columbin, one of the world'

wold g0 up to kettie Falls, catch and cook most dammed nvers, Its main stem has 14
two fish."” recialled Breaking of Dawn, greal- dams, with more than 100 on the Snake and
grandson af a Colville Indian salmon chiel pther tributares. tis no longer a mighty rivel
“"Between 1,500 and 2,000 Indians came [rom it & series of lakes with mostly hatchery fisl
all four directions to take a small piece of the  In fact, concern over the decline of three wild
frst salmon. Then the season began.” runs—the snake Kiver chinook and soclkeve
Il'.".'.'l'.fl'l_'"'l ] LWL LS &4 AT .-I- 1S SO E LTI andd the coho of the lower Colun |-'.I 15 5]
titter. | found him playing solitaire in a trailes ng petitions to the federal government for
by the Columbia River, far upstream near the  protection under the Endangered Species Ac




A hright spot amid dine-
astation, biologist Kelly
Wilcox takes a stremm s
temperature ot a logeing
site in Brotish Columbic.
[he loss of shode plants
along the banks muay have
mictde the waler foo warm
for salmon. Bare hillstdes
may erode to produce
smothering sill

Hescuing salmon from
an irrigation system, Cali-
foartia fisheries biologist
Jon Polzine prabs o chi-
ook by the tatl. Many
salmon migrating up the
San Joaguin River stray

triio these chonnels of

agricultural runoff.




| often heard that the wild fish make op only

20 percent of the Lolumbia runs, No ong

seemed W know how Lthose [Doures were
i1 '.'-'I'l|. but evervone asrreed thai !|||' r'F '_'.i"l':l'
hatcheries had introduced hundreds of mil
Lions of fish into Lhe Aaver over Lhe vears
Thereis, of course, no poing back to the davs
when salmon ran free on the Columbia, But a
sitor cannot EYET
touched, at the lengths to which man will go—
utterly transformed the
nght for the f=h agzin
Every spring barges make daily trips down
Kiver to the Columbia with an

||r|i|_L- I'-, CATED '.".I'.'IJ DOE CArries

|"|:' but feel amazed

having lmon e

world —to set thing

Lhe Snake
IE I_;| |I|_|:.|I| I||
from ldaho. When

ire downstream of Bonneville Diam.

more chinook smolts

1 40 miles Trom Lhe sea., the igh are

released to
make thewr own wav. 1 the maeratne Gsh had

Faeifi

N i1

o swim the whole distance, many would die,
eaten by predators, slowed by the artificial
lakes, or destroved in the turbines of dams
\Imost 140 million dollars has recently been
commitied to install ind upgrade fish passage
wavs and screens on four of the Columbia
_ that more fish can get
around them. Each spring waler is released

sysiem s Qams, so
from the dams to ease migrating fish on their
lars i

e rat INE CAH 'I:-._

way, at & cost of as much as 70 million do
venr in lost o
Many people would happily
for the fish's sake

It's smolts versus
Pettit, a biologist with the Idaho Department
of Fish and Grame. " 'The power people say our
rabes wil lollar 4 month to save the

talmon. We in the Nort

|_|I|_' !I- LR |

lectrical

pay higher rates

volts, " guipnped Steve
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iwest have Lo convinee

people that we have to doit, regnrd

tess of the cosl
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THE RIVER
with the salmon and
Luctlle Worsham

Frofn A dark

peaple seem
it well-heing
£ one of them
room built into the base ol
Bonneville Diam, she
traffic. I found her at tha
staring through a green window, watching for
fish in the swirling green wate

“1t doesn't get borme,”™ she saird, “"When

the fish are running, all I can dois count, using

keeps tabes on salmon

counting siation,

LoLh hands, Sometimes we get 10,000 chinook
.I|J||.| ]

A small silvery male salmon passed, glow

OuUnt every one.”

ing in the hght, Worsham hit a key on an add
ng machine. [ hén the salmon reappeared,

drifting backward, downstream. She kit an
ather |-.': l'.l-II'fI:I;__ him, wWe '-.'..Ii'il'l' |‘|| C AT

||1| .

irain. =he entered ham. hat made it eigeht

chinooks for the day, 375,418 {or the vear

Evervone along the river
fish. How many did vou catch
many passed the dam? How many this
lnst vear? The fixation with counting intenst-
lied] 1 the 197(0s, when U, 5. courts ruled that

certamn Indian tribes

EEmns LD COumnt
todavy How

1T

1n the Pacific Northwesi
Lo -as much as half

salmon returming to traditional

were entitled, by treaty

harvestabl
tribal fishing aress each vear. Until then, no
extensive surveys ol salmon populations had
o know ex
v how many there were. When the surveys
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were completedt, the scarcity of fish was con

fArmed

[0 ensure an ardecuate s pply of fish
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Among many animals dependent on saimon runs, o bald eagle dines tn a tree
in Alaska. Submerged branches, reflected on the water’s surfoce, hold the
spawned-out body of a British Columbia sockeye. As it decays, the salmon
returns nutrients to the rver where spring hatchlings will renew the cycle.

for the future, regulations limiting the catch
were strengthened. State and tribal officials
trv to allocate the catch fairly among Indians,
commercigl fishermen, and sportfishermen
To do that, state, federal, and tribal officials
annlyvee data from dams, tagging studies, and
previous runs, turning all information over Lo
the Pacific Fishery Management Council
Then the council tries to predict the unpredict-
alile— what next vear’s run of salmon will be

“The science gets to be a mghtmare,” said
David Sones, assistant fisheries director of
the Makah Tribal Council, one of the Indian
tribes entitled to half of each vear's catch.

“We are the first in line for any salmon
returning to Pugel Sound,” Sones told me,
“and we have to deal with 19 other tribes and a
gantlet of management zones. OUur own fisher-
men complain that we don't let them  fish
enough,” he sighed. " Other tnbes are always
threplening to take us to cowrt. It's hard to let
Lhe salmon po by,

Although the allocation system
effect for more than 15 vears, the feelings still
run.srong.

“The Indians are taking our rights away, "
saiid Scott Watson, a voung commercial fisher-
man [ met at the mouth of the Columbia River.
“We've got to let the fish go by so they can take
their 30 percent. We used to fish year-round
Now it's two months. It's maddening.”

Others accept the allocations

"“For a fisherman there’s never enough

ias been 1n

15

fish, " declared Jim Suomela, another Colum

hia fisherman. “The Indians get blamed for
the cuthacks." His {ather, who had been on
shore, climbed on board their bodt pnd spoke
up: “The Indians don't ruin the nuns,” he
saird, looking across the wide rver, where 11
was rainy and sunny at the same time. " They
don't even fish around here.”

AR UPSTREAM | met Yakima Indian
chielf Levi George. His long hair
wins braided, tied with leather
straps. Before the dams came, be
used o race beside the river on
horseback, chasing salmon at spawning time

“We have a gentleman’s agreement with
W he explained. “'We
fish below Bonneville Dam, and he
won't fish above it. I don't think it's fair, but
we do it. We all have to work together now. If
we could bring the salmon back like before,
the people would be happy.’

That was it. All slong the niver and all
around the Pacific Rim, it was the same. From
Japan to Kamchatka, from Alaska to Califor-
nin, people felt better if they were catching
salmon or ot least if they had a fair chance of
catching salmon. After all these vears the fish
was still a part of their lives: It was their heri
tage, a symbol of plenty, of community, of &
healthy environment, of hope for the future.
As long as the salmon kept coming, you had
the [eeling that life would be all ight D

the white man
won't

Vational Geographic, July 1990
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lFans crown ‘if‘“'l‘l.‘*:
another world

Emerald scas girdle thix colossal globe,
mapped by some 51,000 gems, including
rubies, sapphires, and dicmonds, The 18-inch
gold sphere bears treasures wrested from
Inidin’s Grreat Mogul by Persiaon congueror
Nadir Shah in 1739, The globe became
part of the crown-=-jewel collection

first displaved publicly in 1960 at the

Notioremd Hank in | elieroan,



Helf of all Zambiaon emeralds wind up on the bliack markel, despite rigd

ecurity at the state-controlled Kapem miine, where workers remove debris from

o emerd s urid sort them. In 988 the Zombian govermnment brrereedl th



expart of rough stomes, intending to cut and sell its own finished emeralds, Filling

demand for uncut stock, smugelers buy from independent Zombiaon miners and

sefl to Swiss dealers, to whom Israeli gnd Indian buvers beat a path,
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World mine. Instead, a skinny i airr hammer to dig out the ore. Gemslones
steel L vith a piece of automobile tin wlually protruded from the walls of the mine
bolted to the end, snaked from a di .|||i-i lexed i< in the treasure cave of the seven Dwards

winch. Alrenay soak

parkling green In underground 1ic sCnislis
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plate of judgment described In
FExodus was cialled an emeral

(T leonatra’s Mines, According to
Revelation, the fourth foundation
| NetWw || Lsalern '.I- -|.| 1
Lhe pearly pates were located, wa
parnished with emerals Hu
vere they the real thing? Man

Rlasts of neighbors" dyvnamite echo aroumnd [slnnd (Zabaread) in the Red Sea
workers 300 feet deep in Brozil's Sonta Tere- Emeralds are usuplly considered more vali-

sirtha emerald mine (opposite), where 200 _ than dismonds: and second only to
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I'n this secthing pit, the pendulum of vielence swings af will among thousands of

guaqueros, reasure hunters secking the emeralds of Muzo, source of the world’s

hippest and best for perhaps a thousand years. Atop the slope at the government




mineg bulldozers scrape oway shale o expose likely emerald deposits, then shove

tailings down the hill. Guagueros tap streams to hose through the leavings, Guns

or niives gre standord gijltpment; murders dyerade ong or two o doy




agreéeable — becanse nothing greens greener.”
To some; diamonds and the peaple who buy
them, sell them, and wear them are boring. As
a: provocative bumper sticker belonging to
hard-charging Dallas dealer Ray Zajicek puts
it: “If she won't live forever, why give her
adiamond?™

A vibrant green emerald from the Muzo
mine in Colombia 5 considered the stone
against which all others are judged, the emer-
ald that determines what color an emerald
should be. "But with emeralds there are
thousanids of gorgeous color combinations,”
explains New York dealer Maurice Shire.
“People buy what appeals to them.™

But what exactly is'an emerald? The ques-
tion is the basis of one of the most Intnguing
and controversinl arguments in gemology.
During the thousands of years before modern
chemical analysis, almost any attractive green
stone was called an emerald.

In the mid-19th cemtury, minernlogists
decided that an emerald was any bervl colored
by chromium (less than one percent) and green
encugh to be valuable. This definition, strict
on chemistry but loose on color, served for a
century, until a 1963 Brazilian find at Salin.
inha of rich green beryis colored by vanadium.

At first the gem world refused to recognize
these crystals as emeralds. Jules Sauer, a well-
knawn Brazilian dealer, fought the rejection
and submitted stones to the Gemological Insti-
tute of America (GIA) for analysis. The GIA
certified the stones as emeralds, but some
Colombian emerald dealers and European
remologists rebelled. Later, several new Afri-
can mines wore discovered that also produce
vanadivm-colored gems, and those stones
were generally accepted as emernlds

But how green must a beryl be before it is
called an emerald? Even the GIA has trouble
with this one because stone colors span a spec-
trum from pale vellow-green to lush bluish
green, depending on their chemistry. Richard
Liddicoat, the GIA's chairman, says, " Every-
one except some Europeans has agreed on the
chromium-vanadium issue. We say if a beryl
has emerald color, it's an emerald.” That
works almast all the time —but not with green
beryl, a variety colored by iron, “Green ber-
vls," says Liddicoat, “should really not bhe
called emeralds, even though they're deep
enough green to be emeralds.”™

Other bervls are goshenite, a colorless stone;
pale green bervl, which is often heated to
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produce @quamaring; sguamarine iteelf;
golden beryl, aptly called heliodor; pink mor-
ganite; and red beryl, which is being marketed
as American Red Emerald.

ELCOME to the most comfort-
able emerald mine in the
world,” John Chatham ex-
clnimed as he opened the door to
his Iaboratory north of San
Francisco International Airport.
“You're the first person from outside the com-
pany who's ever been in heré,” In his labora-
tory Carroll Chatham, John's father,
produced his first synthetic emerald in 1935, A
synihetic gem is defined as alaboratory-grown
crystal with the same chemicil composition as
its natural counterpart. An important and
expanding public market enthusiastically con-
siders 200-dollars-g-carat synthetics a bargain
compared with the 2,000 dollars a carat for a
comparably colored natural emerald.

Carroll Chatham's sons now operate the
world's  largest gem-synthesis  company,
growing emerald, ruby, and sapphire crystals,
Tom is president and in charge of marketing,
“Even though we get only a 10 pereent yield
when the rough s cut, we still account for
about half the 40-million-dollar global syn-
thetic emerald business,” he told me.

John manages the production furnnces,
where more than a million carats of emeralds
are “grown” annually, He beats lithium mo-
Ivbdate to temperatures around 1800°F in
his washing-machine-size crucibles. To this
“mother liquor” he adds bervilium oxide, nlu-
minum oxide, silica. and chromium to dupli-
cate nature’s proportions. John, sweating
aver his artificial inferno, explained, “ Lots of
people have tried this, but few have ever made
gem emeralds. [ use the right mix, put in aseed
crystal from a former run, and wait a year to
cee what comes out.” When the earthquake
hit San Francisco Inst fall, the electniaty
was off for 36 hours, long enough to cause a
million-dollar loss,

In addition to the fine crystals grown by
Biron International in Australia are synthetics
from Japan and the Soviet Union. A small but
vocal segment of the trade objects to synthetics
being called emeralds, but the public and most
dealers accept them as legitimate.

On the other hand, I have examined old
jewelry in famous collections that includes
Egyptian stanes, very few of which could be

National Geograplne, Suiy 1900



“If steeped in verdant
oil. . . . Its deepened hues
with perfect lister shine,”
Thus did an 1 1th-century
poet describe a process
mtich refined today to
pmprowve an emerald’s
appeardnoe —emporarily.

Emeralds are the cryvstal-
[ine aristocrats of the bervl
family, minerals composed
of berylium aluminum
silicate. Yet virtually every
ermerald begrs rafural
inclusions, often considered
distinctive, thouph unde-
sirable if too numerows. IF
the flaws reach a finished
emerald’s surface, they

e

can be¢ masked with orl
At a Bogota laboratory o
techmictan dries o whole-
salber's Colombian emerulds
after cleaming. The stones
ire then soaked in a heoted
ot such s cedarwood ar
padm, which is driven even
farther into their cracks in
a pressure chamber, from
which one customer’s order
s remaonvedd (left). A 28-
carat example (far left)
shows improvement
fabonee ). Bul within o yvear
o fwaor the ol evaporates
pr seeps out. Chling can
puzzie and dismay emerald
DWTIETS.






cifid toclay 848 emeralds. Peter C. Keller at the
Los Anpeles County Museum of Natural His-
tory thinks maost such stones should accurately
oe classified as green beryl. Usually pale,
translucent to opaque, and mixed heavily with
cloudy minerals, green beryl looks nothing Like
the deep green, nearly transparent true emer-
alds we see today. Nevertheless, until Cleopa-
trit’s Mines plaved out, those shafts into
Eepvpl's desert walls provided the world with
Its only known source of emeralds. Later the
Romans worked the Habachtal region of Aus
tria, and some antique materind apparently
came from what is now the Soviet Union. [ had
AU MErnus }1."..'..|~|r1.J examples [rom 200 B.C. Lo
A.D. 600 analvzed by Robert Kane and John
KEoivila of the GIA and Hll;..ll'-r [{aniup_ al
London’s Natural History Musenm
the beryls have been identified as almost cer-
tainly originating at Cleopatra’s Mines

.‘-;urnrul'

HE WORLD OF EMERALDS i'i'l:ltlf:f.ni
forever when the Spanish arrived in
=outh America in the sarly 1500s
Although they originally plundered
gold and silver, the conquistadores
had alsoseenemeralds in Mexico and

went looking for their source. By the ime they
fought their way through Colombia’s moun
lainz o the area around Chivor in 1537, they
had looted more than 7,000 emeralds from
lacal Indians

And the real prizé was still to come. The
=pamsh had heard of a mine with even Inrger,
finercrystals. Muzo was itsmagical name, and
even today Muzo 15 unlike anv other mine in
the world. Far perhaps a thousand vears it has
consistently produced the biggest and best
emeralds ever found. Muzo lay hidden from
the conguistadores until 1358, Butonce incon
iral, the spaniards enzlaved the Indians to
mine emeralds on a grand scale.

At first dinmond-loving Europeans ignored
the New World gems. However, roval person-
ages of India, Persia, the Otoman Empire,
and Egvpt soon sported green crystals as big
as fists, Coplombian emeralds were carved,
engraved, domed, and sculptured into boxes
Thou=ands of those emeralds, as large as 300
carats each, were carted off by Persia’s Nadir
=>hah in 1739 after his sack of Dethi. They and
sevierdl enormous dinmonds became the glit-
tering seedbed of the crown jewels of Iran

The emerald drain from New World to Old
15 still gomg on. Now, however, Colombia

femeraias

lozes its emeralds to smuggling. The best guess
1% that half o bithon doflars” worth of emeralds
1s mined each vear in Colombia. Félix Rueda,
the chief mining engimeer at ECOMINAS, which
oversecs Colombia’s mining industries, says,
“Uur minstry estimates 60 percent of Colom-
it s emeralds are exported illegally. We think
most of those go to the U. 5. The real illegal
]rJ'L'lrJ'.JI.:irln 5 atl Coscuee, another major mine.
But even when the production is legal, the ex-
partation is largely illegal. What ¢an vou do?"

Texas trader Ray Zaijicek, who buvs emer-
glrls in Bogotd, savs Coscuez “has 1o be the
most dangerous place onearth. They hold two
sales & wvear there, which only total about
5360, 000, while the ming produces mavhe 180

Bogota, emerald city; Wizards of street-
smarts gather at a tense crossroads,
where owners offer white envelopes of
emeralds to suwarming comistionistos,
sales agents who then seek buyers warit-
ing in nearby butldings. In three weelis
of such transactions in Bogond, gem
dealers Roy and Sheila Falvo Zaficek
(above) invested a sie-fArure sum. “An
agent might ask $ 1,000 for a stone,”™
says Ry, "1 might counter with $50.7

=FL
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Exceedingly rare, a pre-
Columbion emerald
forms the body of a fan-
ciful gold beast found

in Panamo. Spaniards
looted thousands of
emeralds from Indians.
Hermiin Cortés returned
fraom Mexico in 1528
with a suite of carved
emeralds for his bride.
Legend holds that they
were coveted by Isabelln,
Spain's regent and wife
of Charles V, and Cor-
tés’'s stock in court plurm-
metod when he refused
to give them up. He loter
lost them in o shipwreck.

FHE i WY saRlIE, IIRIETRETET OF
FInsErLyAnLE, | sETm 1§ d

millinn dollars of emeralds every vear.” Ex-
cepit for privately owned Chivor, Colombiin
mines operate on five- or ten-year lCases; pay-
ing-a paltry million dollars in fees annually

In 1988 Colombia's government [igures
showed just 11.5 million dollars in legal
exports to the U. S, During the same year 42
millian dollars of Colombian emerald imports
were declared at U. 5, Customs in Miami
alone. But perhaps another 200 million doliars
in emeralds arrived unpnnounced.

INLENCE OVER EMERALDS begun
by the conguistadores in Colombia
has never stapped. [ had to postpone
my first visit there last vear. Two
weeks before T was to arrive, my host,
one of the three principals al Muzo,
was gunned down at his ranch, along with
17 bodyguards. Later, when 1 resumet my
Colombian plans, 1 was adwvised that all
ground transportation is risky. Driving to the

ine in acar is dangerous because local bandi-
dos know passengers carry cash to buy emer
alds. Driving hack 1o Bogotf is dangerous
because passengers carry newly purchased
stones. Either way, atraveler isa prime target
Once last vear the mine organized a 50-jeep
convay to take in supplies, and even that was
altacked, with eight workers Killed.

More than a dozen Colombians I mter-
viewed for this article have since been mur-
dered. When the Bogota police gave almost a
month's warning before an arms check in

LE
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a four-block downtown quadrant near the
emernld market, they still confiscated over 600
wenpons, The safest nssumption for a visitor is
that evervone but you has a gun. All the deal-
ers | saw had pistols strapped to their ankles,
an their belts, in their hondbags, in cars, on
girplanes, and on tables. A visiting group of
Israeli gem traders was offered a kilogram of
rough emeralds for six Galil sutomatic rifles

After facing all the risks of traveling and
buying in Colombia, my pals Ray and Sheila
Falveo Zajicek got new inventory safely back to
their Dallns office only to watch it stolen at
gunpoint. Unaware thid two robbers haid been
hiding in their attic overnight, Ray left the
room briefly. He returned to see his wife flee
ing from two armed and ski-masked bandits
who had dropped through the cetling, Scream-
ing, Sheiln dived under i desk. Rav raced
across the strect to call for help. One thief stood
ruard over Sheila while the ather grabbed a
pair of emerald-filled boxes from the safe
Before police could wrmive, the gunmen
Jjumped out the window and got away

{(In a drive down the narrow unpaved
mountain road from Chivor (considered the
only safe emerald mine to visit by car), frantic
braking was all that kepl some friends and me
from slamming into a roadblock of boulders.
Before we could start backing up into the
dark; someone in the woods started firing,
With headlights extinguished, we reversed
arcund one curve unhurt and were just about
to run for it when a truck came along with
enough people to scare away our attackers
We assumed what we had been through wis a
simple robbery attempt, but in Colombia one
never knows.

For safety’'s spke | had opted to commute Lo
Muzo by helicopter. There, during an ecarly
breakfast with'l 2 workers, | counted 11 pistols
either holstered or stuck into belts. 1 assumed
the one unarmed man just wasn't fully drezsed
vel. Chatting over eges and bacon with Muzo
manager Neidel Triana about the local vie-
lence, 1 learned that six vears ago when the
government banned beer and wine sales in the
mine arcas, the fighting and killing dropped
off immediately. “But the workers and emer-
ald =sellers objected, 50 we let it back m, and
the violence flared.” Triana gaid. “Actually,
though, it's not so bad now. We're down Lo
only one or two Rillings a day.”

From the mir Muzo, located about 65 males
north of Bogota, looks like a glant open-pil

Netiomnal Geographee, July 1090



Emeralds from antiqnity

“So soothing . . . is the mellow green color,™ wrote Pliny
the Elder of smoragdus, a group of stones including
emeralds, which grace
third-century A.D
Roman earvings
(below). A Byzan-
tine pendant bears
emeralds, pearis,
and an agate. The stone adorning a first-century B.q
Epyvptian double ring was assumed to be an emerald

kil a recent test identified it ax preen beryl.



The world
of emeralds

Perhaps a billion doflars’
worth of emeralds comes
aut of the sarth each year,
half from Colombia. £om-
bia mines 20 percent and
Brazil 15 percent, followed
by Zimbabwe and Paki-
stan, o new endry, Smaller

output comes from

Afghanistan, Australia,

Mada car, Tanzanida, | !EJIH.I'IH ‘NG Area of major Arme of minar ar farmer
axmd ﬂ-lif;nﬂ:ﬂ Union. CumLTY - somimmegial mining - commescial mining

cosl mine, o series of raw cuts across the face of
a promontory defined by the confluence of two
mountain streams and a small river. Shek,
powdery black shale covers evervthing and
everyone. After a few minutes of digging, a
miner is only recognizable as human by his
white eves and teeth.

Colombians maintain that emeralds belong
to any Colombian who can mine them. The
mining companies { Tecminas holds the princi-
pal Muzo lease) get ten-yvear leases from the
government, but thousands of poor and armed
puaguerpy (treasure hunters) beheve the leases
are neither deserved nor valid, At Muzo the
bulk of mining is done on the surface with bull-
dozers that uncover the large, obvinus emer-
alds but miss the majority. Such short leases
foster o frenzy to grab the easy stones and run,

Somuch shale is seraped from the mountain
that the floor of the valley has been raised 100
feet in the last 50 years by emerald-bearing
shale taalings

Emerilds at Muzo are found in hydrother-
mal veins of calcite buried within black shale,
In order to foster emplovee honesty and enthu-
siasm, Tecminas practices a unique socin
program with its 250 workers—a system of
pickups, in which each man is rewarded with
one day a month at the face, the area actively
beingmined. As i dozer blade exposesemerald
crystals, the whole crew races to the wall in a
mad scramble to grab gemstones. After the
free-for-all the mine representative, usually a
member of one of the three families that con-
trol Muzo, keeps the biggest and best for the
owners, leaving the rest as a goodwill bonus
for the workers.
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N BRAZIL violence is mainly the resull of
an ccontomy that has suffered from
inflation as high as 3 percent a day
Jewels are a better form of loot than
¢cnzh. A voung gem dealer 1 know
was walking between two fancy jew-

elry shops nenr Copacabana beach in Rio de
Janeire when four uniformed policemen in a
plainly marked police viehicle pulled up beside
him, forced him into the car, and robbed him
of £3,000 in emeralds and the 3300 1n travel-
er's checks | had just given him. They permit-
ted him to keep his tourmaline pendant, after
he explained that it had been a present from
his mother,

The victim said, “1 grew up on this street,
but now it has gone mad. Last night saw the
fewest numboer of Rio murders thas year. They
total in the thousands, Don't ever let anvone
know you're carrving stones.”

By contrast, in Goids state, on the main
street corner of the town of Santa Teresinha,
near the country's largest mine, a daily open-
air market has thousands of crats spread on
tablesas local middlemen sell to Brazilian and
international buyers; When [ expressed sur-
prise at the lack of security, Daniel Sauer, an
heir to the Amsterdam Sauver chain of gem
stores, reassured me. “Really, [awlessness
and guns are unusual here,” he said. “When
westrike a deal, unlike in Colombia we buvers
take the goods, then have a week to pay. It
probably keeps us from being robbed or killed
to have possession of the goods here in a vault
or-safely in Rio and still owe the sellers.”

A Brazilian can get a garimpeiro (prospec-
tor) card and stake a small mining claim,

National Geographic, July 1990



A mythical source of emeralds in India led to the term “O0d Aine” for pleaming jewels
such as these fabulous beads in Jaipur, Author Fred Ward determined that the stones
are actually Colombian. Indians excel at carving emeralds, such as a ring (below) in-
scritred in Persion with the nome of gn East India ( pmpany offlciol and the vear 1797

[ ]
nsuAliy 30 feel SOILLANE, Gy iree arga. Stic- etrerilel business 18 almost all black MAarLest
cessful claims later sell among garimpeiras for  no numbers are verifiabl
1 i - -I - - F 1 - - - - I
hF AR ":'-.:.|'1=I|'. I'!. SGANEA E' resindia more than .I |||""l"-:'-' L'nion has muned emeraleds in '||:

15,000 people ive around 200 shafisfrom 60t Ural Mountains {or vears but releases little

10O feet deep, each sunk on a tiny plot, and data on the output. Pakistan, a new emerald
each in danger of runming into & neighbor's producer, is already the fifth larpest, The gov-
ctim or collapsing it with underground dyna- ernment actually works onlv two of its six
mite |||.-.-"- "Oriune m :_'-. |||. 5N |||-*:',1- the nexi SITES . '-:l'i! ||-r ._fr-ll 7 A |'|- || |l' Oiiice
shovelful, oraselusive as the big ind thal about 7,000 carats & month, warth

630,000 avesr, Pakistan's Gu fas
kil i= the most attractivel

tuated emerald mines |

LFis"® it IlI

Hans Stern, the waorld's

best known denler in o

oDrerl Sones, manaees Nis ":.'ifl'.'. situ !"'.'I1 at 7O
elobal collection of 157 feet In swilt's northern

mounifamns, The mine

stores (rom headquarters
in Rio de Taneiro. “With
emeralds,” he told me,
“everyvthing's 0 guess,”

Brazil pr

whitehh 1= reachable ll|'_!:'.
mking an hour and a

hall upstream and [ording
bably mines fve

Limeés as many carats g Colom

the Kotkai River three Litmes,
15 perched some 300 feet above
the water

Most emerald-related activityin Af-
rhanistan was interrupted by the guerrilla

b, but Brazil s emeralds are small
er and of lower il i.I::' ¥ 'ri"'"n'l' Hhie

Iwio countries produce 8s much as 70 pe

cent ol the world's supply of emeralds, buf par with the Soviet Undon and the residemt
Colombia's are sold for perhaps 500 million commumnist government, Mining continues at
lollars, while Brarl's' wholesale for only 8,000 to 14,000 feet in the Panjsher area in the
abicout a hifth as much enst. Most of the rough s carried mmto Pesha

Zambia and Zimbabwe aecount for some 23 witr, Pakistan. tosell for funds to continue the
percent of workd emerald production. Non- nenting,. Gary Bowersox, a2 U. S dealer.
ommercial mining continues in a few coun wilkssix dayvsovera 14, 500- oot pass to buy &t
tries, including Afghanistan, Madagasear, the mines, sometimes spending a million dol
vustrabia, and Tanranin. Since the worldwide lare g vear., Although Afghan emeralds are
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consicdered good, the supply s, to say the leas

uncelialile

worth Carolina has this country's onb
emerald mines. Near Hiddenite, 8 leisureh
two-hour drive north of Charlotte, at least om
farm ha= been turned into a pay-to-dig touris
attraction. Mine owner Mike Watkins savs the
local operators o few vears ago began buving

cheap emerald chips from Colombia and Bra-
ril to sprinkle around t

ustamers wendld be sure af finding something

i l'l:'.-. B 50 their tourist

Talk about the tall wagging the dog! The
practice became so popular that Mike too now
seeids buckets of dirt with Nexpensive s,
moonstone, amethyst, and even some SCIRT
emérplds. He offers tourists a choice of eithe
“native” or “ennched” dirt. Most, says
Mike, choose the enniched, preferring to find

sometning, no msites how 1 gl there

HE APPEAL OF EMERALDS 15 almost
umiversal. As Hans stern expliained
1! jl|:: [|'..'IEI|.'-"I.iL"1|II il I' "Ili'l'.L“l'-..lF‘.'
our pre-sold gem. We might have to
CONyImce A IIII'IIr r:.l.'.| |"' WENES §H
towrmiline or opal. Bot an emerslid
customer comes in ready to make a purchase
Tules Sauer, Stern's archrival across town,
sdvs that, like other pems, emeralds are "“a
onetime harvest” and account for more than
hall his siles
Fomerald dealing attracts ndventurers and
sk Likers who hke to hvie on I|"||_' w B i :'!|-I| &

for the cleal. A Chicago jeweler calls 1

et Ehi
pirates of the industry: “They certatnly don'™
stenl, but they do roam the world looking for
trepaure, come home, put on a suil, gnd v Lo
look respectable.” After watching Ray Laji-
cek at workin Colombia, India, Pakistan, an
[srael, 1 sensed the instinct of the breed. Ray
might be three offices down the hall from me,
Lut as spon as a packet of emeralds appeared
for me o exnming, he would mstantly materi-
Hre to Loss out an J KL ning offer Lo the ownet
Kay has uncanny fecall of the carat weight,
elor, Inclusions, and price he bid on stones |
AW only once in Bogota five yvears age
omeralods traveed the world on what my Jas
pur host Rashmikant Durlabhii calls a3 magi
|.l_||'i-.-| I'I-] st emeralids move ol the _l_l"'||_
untaxed, unseen, burled in 8 world market
that the trade calls black. Almost every high

guality emeratd |5 smuggled at some Lme 1In
its Distory
Maurice Roditi, with 22 eem stores. |

fmevaid

India’s gem-curting tradition lives on os
students in Jatpur learn the art with
hand-powered abrasion wheels, Timy
emerald chips with 25 facets {abowve)
will adorn watches and ather fewelry
At an [sraclt factory a rough emerald
(bottom) i3 preformed by sawing aweay
undestruble portions. Another [sroeli
[irm uses a computer-governed robot to
plot a crvstal’s outline and determine the
best way to cut a shape—here, a heart




laythings
of potentates

An exguisite emerald-ond-diamond
box resides with the crown jewels of
Iran (left). In 1737 it2 ruler wis sent
a gift by Turkey’s sultan—an emerald-
studded dagger with an emerald-
lidded watch in the handle—but he
died before it arrived. Sultans also
funcied such trinkets as an emerald
snuffbox and a gold writing box glit-

tering with emeralds and rubies.
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er, after Stern and
sauer, Porseveral years the Zombian govern:
ment has been in a pertnership with an Israeli
Indian syndicate to operate Kagem, Zambia’
argest emerald aunhe, But in 1988 Zambia’
president effectively voided the contract by
announcing a ban on all rough-stone exports,

Hrazil's third largest dea

un

Li

and the country entered into an agreement
with Roditi to cut and polish all emeralds from
Kagem, along with the entire output from
the independent mimes, Roditl's company
brought 50 Brazilian cutters to Zam

with an entire factory And promized to

trian hundreds of cutters, Rodits s tny

g to run both the factory and his Swiss
marketing company, established to sell
Zambia's gemstones

Fidd

NTER THE SMUGGLER., As we stood
togother 1n Kagem's ankie-deep
mud, Roditi confided, “A torrent of
emeralds is being smuggled from
fambia. | estimale that the country
cut 35,000 carats in 1989, worth 22

million dollars, The sovernment cuttinge lac-
tory is supposed to get all the country's pro-
duction. Diespite the ban on the export of
emerald rough, smuggling continues to he o
persistent probiem.”

FEven with more workers and equipment,
hagem reported a4 production decline in all
emerald grades for one year from 2,285 pounds
to 1,593, Just pacross the river from Kagem,
independent miners move tons of dirt from
pits, ‘all the time reporting, " No emeralds
vt E'irq.'ll'.g the game legadly often means
"--I.‘I.Illli_' L rIII:' EOavernment At & III'lr'-I'II‘L:’I'Ihl-I_I"III'_'
price, wailting to be paid, and then getting 80
percent of the funds in kwacha, Zambia’s cur-
rency, which

The conduit for the independent miner is
just 4 footstep awny, in the guise of friendly
West Africans, usually Senegalese, offering
world prices in hard corrency on the spot
hey walk ten miies unhindered from Zam.
a's mines across the nearby Zame border,
whire they consolidate parcels from other
smugelers, Then one or two of them flyv to

ras little value elsewhere

Lreneva o sell thetr goods, This Africa-to
switzerinnd connection 15 currently the most
important one on the magie carpet, n global
black market in rough emeralds

Estimmtes of Zambian rough smuggled
since the ban are as high as 50 percent of pro-
duction. Franris Kaunda, head of Zambia's

&0



\ day in the life of Lumbian emerald miners
vields an armiful of crvstols destined for
FZambian cutting factory operated by Hrozil-
fans, where a techniciaon trains students. 1 e
cuit pems are marketed by Swiss dealers, who
also do a brisk bustness in Zambioan rough

emeralds smuggled primarily by Senegalese

rort ban on emerald rough gee 1srel and JArce In the Ti AWwiv suburb of kRamat
| ndia, neither of which have emeralcds of the S E y mutibilhon-collar uiting ncystin
Wi, DUt both of wihnch have large cutihing cen grew up around diamonds and colored gems
ters budt around hendling Zambia’s eme Emerald dealer Eli Eliezri looked worried as
ds, Istael’'s cutting industry b lEpencled o we talked about recent Zamiis -::'-'|I-!
high-end., or high ||.;I'- Lamibin meralds Ments In tw decacdes Israsl built a 40
[ndia I LEH ! I g 1 il L ilhon-dollar emeérald busines itting o ol

nyesino (o Frve | vithout a figh (el e i very country s stones except Loolonmini
leel Lhel 1 I*I-|.|l.I 158 E1VH b nd Pak) ] b bl buy in Lth LA T
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What is an emerald?

A beryl colored green by the presence of
chrormim wies long held fo be an emer-
ald, But in 1963 bervls greened by vand-
divert were found in Brazil, and loter m
Africa. After much debate such stones
gre now penerally accepted as emeralds,
though they defv simple testing. The
array above was photographed with o
Chelsea flter, which makes emeralds
with chromium appear red. Beryls that
reflect no trace of red are usually emer
alds colored by vanadium.

The test also holds true for ssmthetic

emerilds. The large red cluster wis
made in the L. 5. by Chatham Created



(rerns, The firm uses a furnace to melt
lithium molybdate tnto a “mother
Hguor, ™ then adds beryilinm oxide,
alvmrinum oxide, silica, chromium,
and i seed crystal. After prowing for
i year at 18007 F, 3,000 carats of
Chatham emeralds cool (left),

Both natural and synthetic emier-
lds eontain distinctive inclusions
Clne in an Australion man-made
stone resembles a notl head {abowve)
Natural Colombian stones often bear
g three-phase inclusion of water with
g air bubble and a sall crystal (top)

Only from Colombin come trapiche
emeralds (facing page) , named for the
Spanish word for a cogwheel used to
grind suparcane. The owner of this
e napmed it Star of the Andes



employs some 300 cutiers in Jaipur, and his
futher, in Bombay, may be the world's largest
dealers in terms of volume, #nd perhaps in
value too

No place except India could or would make
the packet of emeralds Suresh spread in my
hand, losing some under my fingernails, Each
tiny stone had 25 facets, and it would take 230
of them to weigh one carat. (A U, 5. copper
penny, by comparison, weighs 121.5 carats,
and a quarter weighs 28 35 carats ) Micro.
scopic faceted material is often used to deco-
rate expensive watch faces

o

el L

i REFOOLICA
Too gloriows to be cut, o 1,759-carat crystal
from Colombia’s Coscugs ming is one of

five giants safeguarded by the national bank

inn Bogotd that operated Coscuez and
Muzo between 1946 and 1968,

“India buys rough that no one else can pro-
cess,” Suresh explaing. “We even cut wha
other countries discard. In fact dealers here
have standing orders with lsraeli factories to
buy their scrap, which we turn into tiny emer-
ald beads that we sell for 20 centsa carat.”

This notion of India as an emerald dumping
ground greatly disturbs Rashmikant Dur-
labhii, an¢legant sixth-generation Jaipur gem
dealer. In his upstairs office in the heart of the

4

city's historic gem district, Rashmi recalled
India’s traditional role

“For centuries all the greal emeralds of the
warld were cut here,” he told me. “1f India
didn't exist, then the top stones would cost
twice as much because we pick up the slack in
every country, buying the cheap goods that let
producers hold down their cosis. Evervbody
benefits, If a U. 5. bank runs p promotion
giving away five- 1o ten-dollars-a-carat real
faceted emeralds, there's only one place m the
waorld to zet them —India.™

So many fabulous emeralds have tlowed
through India in the past that lore and reality
mingle. India's style and skill with emeralds
cither provided the actual material or the
inspiration for the unprecedented collections
that followed in Persia and Turkev, With so
much secrecy surrounding gems and a liberal
dose of chauvinism, the fanciful story grew
that the emeralds India cut, consumed, and
marketed actually originated in India {or a
nearby source), The term “Old Mine" crepl
into Indian Hterature to describe these ancient
and almost always “perfect” stones. There is
hardly an Indian who does not firmly believe
that the fine, deep green, clear emeralds m
museums and private collections throughout
India are Old Mine.

| borrowerd a &t of emeralds that well-
respected, experienced Jaipur dealers agreed
were Old Mine and asked the GIA in Santa
Monica, California, to identily their source tor
me. As I expected from looking at the stones,
none was, in fact, Old Mine. Legends notwith-
standing, the great priceless Indian-cut emer-
alds in important collections arrived after
the Spanish conquered South America and are
actually Colombian

IMBABRWE i5 thé fourth largest emer

ald producer, after Colombig, Zam-
hia, and Brazil. The country
probably mines five to six million
dollars of emeralds annuslly, bt
once again most are smuggled out

Irachitionally the high-end emerald rough
went to Israel, and the cheaper goods were
sold to India. " The situation is moare compli-
cated now, " said John Williams, chief mining
enginesr with Rio Tinto, the Britizh conglom-
erate that owns Sandawana, Zimbabwe's
largest emerald mine. Adcompanied by Abdon
Neube, the socialist government’s overseer of
gemn sales, we drove 300 miles between Horare

Nutional Greographic, Julv 19000
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condition called gutdi put usinto 100 percent
humidity with enongh moisture hanging in the
air to make flying impossible

Willinms described Sandawana as “ proha-
lly the werld' s most efficient and most expen
stve emerald mine. It's all underground [like
santa Teresinha in Bras down
omplies with Western
safely standards. We don't miss much, and
what we mimnae 15 inténse preen —but small. Ohar
1 only eight points

; |'|Iir ||r_-|,'f_'l|"'_

to 800 feml |

and il

averace nmshed stond
plght-hundredths of o carar

sandawana is the best run emerald mine
[ sawm anywhere in the world,
But as Dr. Neoulbs
Is mot our problem, fimbabwe has 27 emer-
ald mines, and only two regularly report find-
mg any emeralds. Two weeks ago 1 paid an
unannounced visit to a mine that had neve
reported & And, and what do vou know? T hat
viery day thev had discovered therr first emes
lds! soon the stones showed up at our office
antl we sold them for 16,000 Zimbabwe dollars
[7.000 U, 5, dollars

with no close

sl " Ssancdawina
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MERALD SMUGGLING may scem triy
1 I.lI LD !Ilrl'l:,i:fll'l':-, il i1 i:-u B SOTHs,;
deadly, and highly profitable busi-
ness. The Zimbabwe government
loses about three mithon dollars a
vear because it claims it can't police
27 minesites. In fact smuggling is possible only
because so many officia
countries, are hribed to look the other way, On
our drive to sandawann we made some unex
pected stops at mines. In every case crews and
bulldozers were in evidence, as were enor
mous and expensive holes. Miner: told us
with looks of perfect innocence, that the
mine had not produced n single emerald in
vierrs, if ever

5 there, as 1n obher

Civer lunch at sandawana, Dr. MNoube told
me the most horrifving smugghng story 've
ever heard, It seems a
endese family brought
part for shipping home. The following vear
the samie family was back with another dead
baby. Next year they came again, wit
other dead child. Suspicious at |ast,
ties examined the small corpse and discovered
it whis flled with emeralds

Cither deceptions in the emernld business in
clude treptment and imitations, Let the buver
bewnre, Emerilds are the only gems accepted

1ew viears hack a sene-

a dlead child to the air-

I V&L 5-
AL hor-

fome e riifel ¢

with enough mclusions, internal tmperfec-
o make a dinmond unsalable. The
renson is simple—very few natural emeralds
come without them. A colorless bervl is often
[lawiess, but it seems to me there is 8 relation

de and the

LEINS,

'~.|.||| between the green in emera

prowil siresses thal cause inc

LISIOMS

In twi imporiant ways such inciusions are a
1

Ly i
e first mdication that

I.-I|--:-::r||; Most useful to a gemologist,
emerald inclusions are t
the stone 1= natural,

and the attunl minoe site

can often be determined by these distinclive
‘fingerprints

1'|.I.IL‘ were able o trace the

“A phenomenal green,” octress Elizabeth
Faylor told the author, exploining her
iove for emeralds. Her ensemble
includes a diomond-aond-emerald neck-
loee, earrings, bracelet, and rings,

origing of alleged Old Mine material from
India by identifving japped

Inclusions (microscopic pockets containing a
lguid, gas, and solid) 10 every stone that are

umnigue to L olombDin

er] eedd |.'|I'.'|:'-|I||'r! S

(hling 15 a controversinl practice to mask
In these high-tec

il types of gems recerve some kind of

treatment. Infinitesimal laser holes are drilled

emicrald inclusons 1 tImies

LIMDSE
1WA H S

In diamonds o burmn intemiid debrs=



\ little somethine for evenine

“I envistoned o woman coming out of the ocean wearing only this belt,™
savs New York desipner Rolph Esmerian. With a 113-carat cabochon
emerald as the centerpiece, the belt includes gold, diamonds, arnd ruby
arid emerald beads, Houston designer Ronald Winston Hartgrove

created egrrines of trupiche emeralds, block onyx, and diocmonads.







Rubice and sapphires are heated o hghten labh m Bogotd, where the stones were first
larken, orclean them up. Clear topneisirradi leaned with two boiling acids, then washed
ed with nuclear materinl to tum the stond wilh water, rinsed with acetone twice, and put
Blue, If an emerald inclusidn reaches the _;:.u' il fi Vardum 0 réemove all resicioe Mhen
1shed surface, 1t1s possible to force ot of a simi- they were placed In " Mary's oath,” & pan
lar refractive index inside to obscure the crack of boiling water holding several vials of emer
Oiling does not harm the emerald. But it's 2  alds submerged in cedarwood o1l. Heating th
short-lived treatment eméralds forces air out of the melu
[ spent a day inside an emeérald treatment lets oil enter. After cooling overnight
emeralds are placed in a pressure chamber,
which is raised to 100 to 500 pounds per square
Knee-idecp (n a wastewater pit, o Brazian inch to drive more oil even o eper into hie

wiorieer near [tabiro endures promfoee | . f
cracks, Forall that, the Inb manager conceded

conditions as he sifts gravel for emeralds

| : that the o1l would not last for more than & few
bBrowght up from a nearby J0-foot shaft, amh K g o i | I
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In addition o cedarwoodd
palm ail, and
several darker atl varieties. Although the man:
ager | visited clommed not Lo use green-colored

|

has acceplted Lreat-

around the world
'-"I. l.'|||||-.||ill alsn A e A |||||:'|.I Il

otl, 1 saw two bottles of it on & nearby she
Fhe colored-stone trad
ment with clear oils but has not agreed on
whether ti L riicle
arganizations condemn green oils as unethi-
cal. But Indin <till uses them. Brazil gyses a
plastic material ecalled Opticon, which hard-
ens inzide inclusions: It doesn't leak out as odl
clocs, but it may cloud the stones somewhat
tsrimel routinely ots emeralds. In fact, as Ray

disclose olling to customers

Lancek says, N0 matter what anyone says,
any emerald for

cale today with inclusions reachineg the suriace

ol ¢an b suret that almosl

has been oiled

hen there are the simulants and
tions
different
tourmaline,
green pleces. Available for a few dollars a
carnt, imitations are all too often passed off to g
gullible public as valunble. T tracked down a
[irm advertising a ""miraculous gemstone dis-
When tested, it was
green-colored YAG, o man-made crvstal that
sells cul and polished for five do

IMIEA-
Fhese products are made of entirels
15 frlass, garnetls,

materials, such

.:Elll :--.fl'.lll'.'l.]l.l.-Jl."- ol two Or more

covery lor 52804 cardd

IArE {4 carat
All oo often, Inkers, the umwary, and the mis

wmrd, green,

informed have described mam
SNINY materials as emerados
Lrregn Imitations sold as Inexpensive emer
ald substitutes have a role, as long as thev are
represented and priced as fakes. But in some of
the world' s most famous museums, proud gem
curators showed me green glass, chaleedony,
and floorte, all with emerald labels
sionals iare fooled along with the publi

Profos-

T DGREATER CONTRASTS eX1st I gems
than are apparent with emeralds.
| Lustrous green we crystals grace t

perfectly

e
L}
NecEs,

groomed regnl

wrists, ears, and hingers of grandes
_l.. dames of Burope and Asia, and of
]-Iu'u:lg. W OOk

somie -of the most miserable places on the

And vet emeralds onginate in

planet, plucked from areluctant earth by some
of 1t= most miserable and despernte workers. I
1= ane of the emerald trads’
that most of the people who find the stones
cannot eéven imagime accuomulating énough
MONEY Lo WeAr one.

One dav I was walking a
latlings dump at an emerald mine in Bahia,
Hrazil sstiflingly hot northeastern state, when
a very old wothless woman,
dressed in rags, Our eyes met as 1 watched her
Aiter o few
wiordless—and for her unsuccessful —minutes

g b |!II'-:| y ATCITHIEES:

ang the top of a

I CAMmMe ACTOsS

smasming rocks together by hand

he must have wondered why | was so inter-
ested, because she leaned my way and said,
“I'm looking for something | didn't lose

=he had saad it all, explamed the search and
the hope. I understood why people go on look-
mir. Gems satisfv primal needs —the lure ol
instant wealth, some sort of desire,
to jom with the secrets of the earth, They ful-
tll our lomgng for beauty. They are our link
to mysleries we can apprecigte but cannot

sl -
|| FIRpS,

capliin, Gems are 4s near the eternal as am
EhiTiE We CAN ever Own D



Hawaiis Volcanic




Cradle of Life
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Fomgtie of iguid tire flows throueh a lava
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Hawatian Islands were born — and remak;
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Footholds for new life, sea-
roiiftls ave been rising from
the Pacific for at [east 7
mitllion years, Like a rectonic
comveyar belt, the Pucific
pllutf_ﬁr'h'! crept northward
pverastationaryvolcanic
hot spot, giving rise to the
Emperor Seamounts, now
eroded beneath the woves., Some
43 million vears ago the plate
took a northwest furm, creating
a bend where new uphemvals
hegon the Hawaitan Ridge.
M L.I!_r'“F islands now range from
Ko, 5.1 mitldon years old, to
the islond of Hawaii, less than
gne million years

Nationad Geopraphee, Sudy 1900




ElF, rAVALLADNS (A ILVESS Tl Vinleanoes, shows
little respect for terrain, and surely none at
all for mere maortals and their traffic sipns
(below [eft), For the past seven vears lava

ly from one of P
mist active outlets, the enst fft zone of Kilauen val
ilivisions
have been overrun, repeatedly in the case of Roval

Pl

"'1 s e
I

has Howe || =[,||II":I|I|

cano on e B lsland of Haswai, =ome su

Crarcens (lelt). Although no hves-have been lost,
mare than a hundred dwellings have collapsed and
burned, while others, built on small elevations
remain untouched. Automobiles that might hav
heen moved early to escape the lava lie abandoned,
charred hullks for future archasologists to ponder

Yeb such utter devastation is deceiving. While Pele
lys wiste to existing life with one hand, she also
presents a clean slate where other |ife can take
evalve, and write new chapters for biology, Cver the
past decade my wile, Cathenine, and 1 have seen
pleces of this mimaculous process on the Big Isiand
and Maui, amid cinder helds, hidden vallevs, and
alpine stone deserts. We admost alwavs have worked
above 4,000 feet, ascending into such habitats ns rain
[orests, since the zones below are dominated by intro-
duced plants and animals

In this lofty environment we sought Hawaii's
endemic species, the hardy natives whose nurseries
moy be bare lnva, packed nsh, and crumbling cinde
cones. This steaming, trembling land, existing in its
present form 1or only A moment 10 geclaglc [1me, sup
ports endemic life-forms that may predate the exoti

newcoamers by a milhion years or more. Here grow

indigenows eog and "Oha-lefia trees, shrubby
prkrawe and ‘Okelo plants, with ‘apapane honey
creepers and ‘to — Hawaiian hawks—on the wing
and invertehrates such as bizarre spiders, banded
tree snalls, and highly evolved pomace (Tics

| i'll' s ISands have never Deen oired ’i; LTS |r'l|
by continental landmasses. Whatever life appeared
in past ages arrived strictly by chance, borne on thi
high winds of the jet stream, on the feathers and feet
af bird= or in their digestive tracts. Some life possibly
roode on drifting tree trunks and mits of vegetation
I'hus eges, spores, seeds, larvae, and other wander
s mfde their hophazard fandfalls

I have SEPENE A Hletime IILEITIPLANE Lo TIUE 110
words, in wnting or in the classroom, my feelings fo
Auch inspiring naturgd phenomens. SNo one has sand 1f
hetter than Sir John Arthur Thomson, a Scottish
biologist, who wrote in 1920: ¥ Living creatures press
up agminst all barrers, Lhey fill every possible niche
all the world over We sée [ife persistent and
INLTUSIVE APRFERQITE SYery W Here, Insin IGLINEg isel
adapting itself, resisting everyt
thing, surviving evervthing!'

TINg, delving &y ENy-

Haowais's Volcanie Cradle of Lifs Iy
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et wasteland became mmbalaled
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IKE THE "LOST WORLD™ of
sir Arthur Conan Diovie
an 1sland of vegetation
cilled a &ipuna (above)

shelters life—here forest-
dwelling insects and other inver
tebrates marooned by Kilnuea's
laviL. Surviving in such pockets
i high ground, most life here
will remain isolated for cen-
turies unttl the surrounding

Hawaii's Volcanic Cradle of Life

lavia becomes rmeforested
When such g forest of "6hi‘a
lehua trees—in the mvrtle

familvy—is covered by Incandes-
cent cinders, the trees aoften tog-

e ns their lower trunks are
imcmerated (lelt), In death new
opportunities for life arise. Fog
condenses on fallen trunks,
where water drips, newlv ar-
rived plants grow. Lichens take

hodd on the nard "6he'a wood,
wiitle the tree holes trap spores
mrict shelter VIOUNg |_I.|.1.!.J[:- LR |.ZII.'_'L
grow into the world of light.

W hen flowing lava kaills *chi'a
trees, exposed wood burns it
pnce. Below ground the lava
turns the trunks Lo charcoal,
wiich burns slowly, leaving
impressions in the sudes of the
molds (Below ) imimediately
avallable for the webs of enter
prisimg spiders

Alter a flow ceases and sub-
sidies, some lava-covered trees
remam grotesguely erect (below
left), often cooling into ghostly
foresis of hilag i-:.i"!ll"i III|II|'!.1:

x " Lava spatter from
small subEeguent ergpbions

lava trees

adoris the tips of this pair

An 'Ghi’a tree Is tenacious
of life. If one side of its fire-
ravaged tronk remains uns
burned, new growths called sdd-
ventitious buds {bottom) sprout
to help the tree rebuild itself




VERY STEP revieals the
diversity and contrast of
these life-forms and their

habitats. We walked only

short distances between totally
different ecosystems, such as a
forest of muture ‘Ghi'a trees and
Ripu'u tree ferns {opposite)
idjacent to the nearly barren,
steaming floor of Kilaues
Endemic life fills this forest,
from thornless raspberries to the
honévereepers Whispering songs
in the underbrush

Che wonderfully adaptive
'‘Ghi'a plants may Lower as
rain forest trees or matire as
dwarfed shrubs under desert-

hke conchitions. Vy here loose viol-

canic cinders pHerm ranfwater

ta percolate instantly out of
reach, an "0hi*s oftéen produces
aerial roots (helow) to cateh con-
lensation Irom fog-bornme wWater
Hawail 15 a showplace of
wlaptive radintion, the evolu-
tion of many forms from & fow
ancestral types. Consider the
Pnrh'F1W'iﬁ=41I= {_alonizer:
arrive by chance, as did this
vividly hued pomace fly (left
center), an alien spircies [ found
on the 10.000-foot summit of
Muui's Haleakala Crater. Other
nromace [hies, Arriving over long
periods of timo, have given ris
Ly soame 500 encdemic specles
Like a hand-painted twig, a

-

| | . ¥ 5
etant Hawanan damselfly liglits

I [
ujr the [orest (top). I hes

damselflies apparently sepa
rated from their cousins ¢lse-
where in the warld more than
ten million vears ago, initially
gettling on ancient high izlands
that have long since beer
sithmereed. As new izlanids
arose. the damzelflies migrated
along them as if they were
=‘rll|d:|u-r[lﬂlr-

Crpportunistic nocturnal
hunters, Hawaiian long-1awed
spiders (left) range from rain
forests to lnva Oelds, whers Lhe
may hide under volcanic slghs,

sepkine reluge Irom the sun

National Geopraphic, July 1994



Aviolent landscape
shelters a world of its own
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islands together in one Inndmas: and old lava flows, leeward deserts and

supenmposing flora and fauna upon & alpane stone deserts, rain forests and
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South Florida Water

Caught wel-handed, a Cape Coral resident
argues against a »46.50 ticket for watering her
lawn. A drought that began in 1988 torced
the Gulf coast city to restrict water usage. All
south Florida followed sait this past winter
as water supplies reached an all-time [ow.

just oulside Everglades National Park, pump
trucks tap wells to irrigale tlomatoes with
waler thal, some argue, should nourish the
park. In this rapidly growing stale, where agri-
culture trails only tourism in profil, managing
south Florida's fresh water is hot politics.

By NICOLE DUPLAIX
Photographs by KEVIN FLEMING




LORIDA. To many tourists it is the

world's premier travel destina-

tion: 32 million vacationed there

last year. To retirees it is o wel-

come matl o sunshine and low

taxes. To political refugees from
the Caribbean and Central Amerca 1t 1= a
gatewny to freedom. Small wonder that Flor-
il has one of the highest growth riates in the
nation #and ranks fourth in population, after
California, New York, and Texas

The magnet is south Florida, Roughly
365,000 newcomers, 1,000 8 day, come to siay
each year. They head to the Tampe-Oriando:
Daytona Beach corridor and south along each
coast all the way to Key West. Each of these
new residents uses 200 gallons of fresh water a
day, meaning 200,000 more gallons must be
found daily to meet their needs

The visitor sees water everywhere in nbun-
dance: in endless miles of canals, majestic
evpress swamps, shimmenng lakes: The key
elements of south Flonida's vital water system
are the Kissimmee River, Lake Okeechobee,
and the Everglades. Today they stand at a
turning point between environmental viabil-
ity and possible collapse.

Few nreas in the United States have been so
intensively drained, diked, developed, and
otherwise bent to man's use. The paradise of
south Florida is almost totally under the
manipulation of man

Some of the heroic engineering feats thal
have altered the area, however, are becoming
environmential nightmares. As a result, canals
und dikes may be dismantled on an unprece-
dented seale, and a channehized river s slated
to be set free, Nature adds to Floridians' prob-
lems: As | write, the worst drought on record
parches the southern peninsula.

| know these troubled waters well, For three
vears [ worled for the South Florida Water
Management District (s¥wmMD), which over-
sees the water resources of & region twice the
size of Mew |ersey

The Florida peninsula is a great flat sponge
of porous imestone. Pockets in the limestone
hold & huge volume of groundwater —more
than in any other eastern state—that wells to
the surface in lakes, springs, and marshes,

Until & hundred vears ago south Florida's

Environmentalist Npcorg DurLamx has wntten
MNATIONAL GEOGRAPHIC articles on gianl olters
and fleas. This & KEvin FLEMING's minth photo-
graphic coverage for Lhe magazine

ol

ARTA EHLARLED
AT RIOFT

“The whole southern part of

Florida might as well be an
island,” wrote noturalist

Marjory Stoneman Douglas.
Dependent on rain for

fresh water, the subtropicul

stretch of the peninsula

receives a drenching 40 to 65
inches a year, largely from
May through October. But
this flat, porous limestoneg
land has little surface
storage capacity, and after
evaporation, transpiration,
and runoff only a fifth of
the rainwalter remains o
recharge the underlying
aguifers and shallow lokes.
Dotted by tree islands, the
Everglades—“grassy water”
to its Indigns—once swept
from the southern banks
of Lake Okeechobee across
mast of southeast Florida.
Cypress and moangrove for-
exts dominated the south-
west, To drain the lakeside

checkerboard of furmiund
and to allow development o
march west off the narrow
Atlantic Coastal Ridge, nofu-
ral water flow was harmessed
by 1,400 miles of levees

and conols. “Mother nature
has been taken out of o lot

af the decisions,” says John
Waodraska, executive director
of the South Florida Water
Management District, “For
better or worse, man is now
trying to make them.™

dri it ChlbAR, EEEE ASE







JJ-I:Ii.: |I| |-|II|_I I.- |_'r'll'-_'|l"_lll'-l f:'n: II|I :1| il.il.l-"rl- r.._._l-lll_-l_r E_I |IIJ||'I'II-|:.|1 |I_II 1-||II.J=EII-. |.|-|||.|I-1I: Ill_.!- |.r rII.I ||I||.|']J|:r:|ll

the region’s extroordinary population the South Florida Water Moanagement

growth. Free million people Hive in Dristrict—«a 1 75-million-doliar-budget
south Florida, for exvceeding what plan stite agency—seeks a mechanical

ners once anticipated. Dailly per capito equilibrium with I8 pumping statiomns
wiater use {s 200 gallons, double the ulong Lake O keechobee and s cdncals

nutional average. to) Tl MAteT.
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“Big Woater,” Lake Okeechobee covers
7o sgquare miles but averages only 12
feet in depth. Famed for bass, it yearly
gomnorates as mtich as 40 million dollars
from sportfishing. Its walers ormgate
adjoiming formlands and are o primory
drinking sowrce for local communities,
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= — |

Prime polluters, 45,000 dadry cows north
of Lake Okeechobee produce as much
raw waste daily os a city of 980, (0040

people, State law now reguires treatmernt
af this phosphorus-laden manoereog by
1992 o buy-out plan will have reduced
the number of cows by nearly one third.




freah water circiudaterd in a slow, majestic,

rain-driven cycle that nurtureéd an ecosystem

unique on earth, Starting at a chain of lakes

south of Orlando, water lowed sputh mto the
Kissimmee River. Carrving the svstem's life
blood, the Kissimmes meandered through
palmetto-studded savannas to Lake Ukeecho-
e, which hasan avernge depth of only 12 [eet
7 quare miles

Periodically spilling over the lake s low

| II [ 1 i a =
UL LUYERS 8 B

wouthern rim, the water Spread im A 3 |-t ds-
wide sheet, moving south actoss the saw grass
af the Everrlades at aboul a hundred feet a
day. Named

writer Marjory Stoneman Douglas, this great

sheet of water contributed to the ram machine

. . (k] L | i |
™r - i N - [ - | B3 W W
the “river of grass” by Florida

that constantly renewed the cycle

Rainfall is generous —40 to 65 inches a year
SUITMEr 5C450100

the flal reliet linnts the construction

But most [alls 1in the sope
Becaus
nf conventional reservoirs, rain that the land
cannol quickly absorb 15 channeled mto the
s, Much water 1s also lost t
and ranspiration

when tourist demands peak.

evaporaiion
by plants. During the dry
winter months

1 |
Wells dep

ete the aguifers, especially on the
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outh Florida's
after the
vl Vvar, with the appearance of
northern with grandiose

In sn environmental onslaught, Fhil-

HE DISRUPTION Gl

natural svstem  hegan
I VESTOTS
Arearms
adelphia toolmaker Hamilton Disston undes-

took Lo

DY eechobee vig a boat canal to the Gull coast,

drain the Everglades and connect

lowering the level of the flood-prone lake. Fro
Henry Flagler Dbl s and
brourht hotels to the east coast
With Crovernor
Napoleon Bonaparte Broward, who promized
1ll T |

network of locks. dams, and hundreds of miles
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the new century cime

o dradn the Everelades once and for all

of capals: further lowererd Lake Okeechobee

g snakecd |.t:'l:.|I into the Everglades, Th

Tt's my grandson I worry about,” says Linda
Valladares, whose well was contaminated
by carcinogens, perhaps from a leaking lond-

fAll Broward County supplied bottled water for

six months and now pipes in water. Porous
land and a high water table roise the risk of
leaching. Liners, now regquired, anchor a new
Dade County landfill (top) at the base of an
older landfill that is unlined but monitored.

newly drained muck soll provided extraor
dinary crop vields, and farming boomed

But farmers spon that their
prized soil burned ke tinder during the oy
it sreading for miles: Worse,

the land itself wasdisappearing. As helds were

iEcoveresn

g Lhe Lires 5f

drained, the top layver of muck dried to & Iine

powder and blew away, or it decomposed

through an oxidizme process, releasing nutn

ents that washed syurrounding cannls
and 1928
around the Inke
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Straitiocketed into d candl for Rood cor-
trod betweern 1961 and 1971, the medn-
dering Kissimmmes River lost helf its
length and most of its mur*-n'n &, MNow, In
the first reversael of a U S, Army Corps of
Engineers project, the F:i'n‘l."l' is slated to
repain its curves, some already reflooded

by test weirs. The restoration will bring

back wildlife and stove off development.

Few states give water manogers stch
policy-making clout. The South Florida
Water Management District, laorgest af
five, is defined by the notuwrol flow that
begins with the headwaters of the Kissim-
mee, Governor-appointed board members
foppesite) head operations but may, say
critics, put interésts of their individual
regions abowve the health of the system.
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“Many growers were shkeptical,” savs Jach Koss,
who wses purified sewage water to irrigole
“But it works, ™ [t also insulates kis tangerine
trees during freezes. Orange County and
Orlando devised this water-recycling method,
an aiternoative to well irrigation, to solve thetr
sewage-disposal problem. When needs are
low, the water is filtered through sandy basins

(helow) to recharge the Floridan aguifer.
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ire bilooms of blue-green algae that resemble
arond splotches of pea soup

Farmers point out that the lake has alwavs
known phosphories and nitrogen, naturally
deposited by rainfall. But now the humsan con
tribution 1s severgl times that of nature

In 1979, pressured by conservationists whao
were worrted that increased nutrients migh
irretrievably damage the lake's watér quality,
Lhe SFWMD stopped pumping runoff from the
cane and vegetable Hields north into the lake
excepl in drought or flood. Instead the water
was cischarged south into the water conserva
tion Areas

In 1985 then governor Bob Graham created
the Lake Okeechobee Technical Committee, a
rL|:'.:I:.|.|[-':-'|l:':||.'||.‘-'| ! I'f'l'__'hl'll:'l'."-I -i.|-'| CNYITonmen-
talists, to study the problem
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sprtaning

sguare miles and attracting wide medic atten-
It was an election vear, and candidates
flocked to the "dying” lake. From biological
dilemma to political opportumty, the lake was

LT

in the limelight, and the district was taken to
tisk. The clamar to save the lake erew loudes
The commitier canals
(more plumbing) to divert the agricultural
runoff to nearby estuaries. Coastal residents
vichemently objected
pumping the pelluted water down wells, int

consiciered

[hE W

Another hix invoalved

-
hope that the limestone would filter out nutr-
ents and the cléansed water could be recowv-
ered. “Hio-manipulation by brute force
snaried acrifli

these changes was
maore than 200 milhion dollars. Even then, the

team cautionsd, precicting the like's response

The estimated cost of
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In the f[ollowing vears the alsal bloome




A Watershed
besieged

South Florida
today

South Florida
1900

HE CONSEQUENCES of a
T century of development

confront 2outh Florida.
Muore than 60 percent of its wet-
landls have vinished; pavement
vovers land that once soaked up
rain into aquifers. Eight of the
ten fastest growing U 5. com-
munities expand with newcom-
ers drawn by climate and no
siate income tax. The Biscayne
wqquifer—recharged by Lake
Okeechobe canals during
drought —amply supplies the
enst coast, But, les= blessed, the
wesl const increasingly drinks
desalinated water. And during
winter, when water supplies are

Falling, 12 miliion tourists arrive

After hurricane foods killed
thousands in the late 19208, the

U. 5. Army Corps of Engineers
began to tame the Kissimmes-

Okeechobee-Everglades system,

Lake Okeechabee's dikes were
strengthened, and more canals
were dug. Everglades National
Park opened in 1947, and 1,350
sqquare miles of the Everglades
autside the park were later im-
pounded as water conservation

areas for flood control wnd wild-

life preservation. Water was
diverted for humen needs dur-
ing dry periods and released to
the flooded park during the
rRinY season.

Lnke Okeechoboe choked on
algal blooms provoked by
nutrent-laden runoff pumped
from dairies and sugarcane and
vegetable fields. To protect the
lake. runoff was diverted to con-
servaton areas: cattails began
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relurned as scientists conbinued to diisciss
SO UEIONS

"We may lose the lake before we can reha-
bilitate it," sald Paul Parks, a scientist with
the Flonda Wildlife Federation. " The prob-
lem was clearly identified by the mud-19705. It

didn't take this long to put men on the moon.™

MANIPULATION of
River and Lalke
nlso.  adversely

Everglades

HE EXTENSIVE
the Kissimmee
Dkeechobes was
affecting the sensitive

ownstirenm

Fortv-three vears aeo President Harry Tru-
man adeadicated 1.4 mihon acres of the Ever-
glades as a national park to " protect hundreds

af kinds of wild

1fe which might otherwise

soon be extinct.” The park’s birthright, de-
clared Congress, is clear and abundan! witer

Last in line in the 250-mile-long Everglades
windd competing with the thirsty
urbin cofridor to the east, the ';:I.ng-; for vears
Lo how much water it received
and when, A YO-30 QiEw !erl"..'.1'||l.'|'| When n
summer aownpour Hilled the water conserva

(11 .1.-'!".:-]|l il

had Little sav as

ton argas or flooded adjacent Dade County's
vegetnble
released mto the brimming park. In drought,
cities and tomatoes drank first, and the Ever-
glades withered. Never mind that a few inches
af water spell life or death to crops and wood
storks alike

“Waler untguestionably 15 the park’s num
then superintendent Mike
Finley told me as we choppered low over the
Everpglades, A
who now oversess Yosemite Nationn] Park
the Uregon native had vowed to battle any
aEency Iin federal court to protect the park’s
dwindling wild

AL the watery stillness of prass and tree
isinnds rushed beneath us, Mike pointed o

EIMIINTE the excess wis '|'I'I']3.|_‘-'

FrEr OEe |-r!.|-||-.'11_"

FAL=T0NSE M= CONSE r'-.-'il.l'ii'll'l]--r_

ife and water Supply

sand [slands estuary, tomato felds pushing
thick stands of
melaleuca irees from Australia that guzzle
water and spread like wildfire

against the park boundary,

In 1983 concerned park biologists drew Up &
list of requests, urging that water deliveries
follow the seasonal ratnfall pattern to dampen
the vo-yo effect. Governor Graham called for
the creation of a buffer zone around the park
by purchasing as much

state nnd federal funds

anc as possibile with

ATER MANAGERS cOpDperited

[ irst thev dewened a computes
model Lo mmic seasonal rain-
fall conditions nnd annual water
1eliveries alone the park’s northern bound
ary. This significantly
improved the timing and distribution of water
allotments, but problems still exist. When
Lthe current drought imposed restrictions on

moidel  has

W

On a mountain of sugar, employvees of the
Atlantic Sugar Association near Belle Glode
took sour at the prospect of losing thetr jobs,
I'he miill may close if new stale reguirdments
for filtering ficld runoff prove to be too costlv to
the growers. After the fuice is extructed, sugar-
cane fiber powers the region’s seven mills.



Florida's “black gold,”™ the organic muck of the
drained Everplodes sustains the nation’'s larg-
g5t sugarcane crop and second largest vege-
rable output. But, exposed th afir, this soil
decomposes. At the University of Florida's
Belle Glade agricultural research center o
mgrker records dramatic soil loss, one inch

a year on avergge. Much of this land, it's pre-

dicted, mury be abandoned withon 30 years,

Vitao residents i 193 I NALET WS
teleased Lo the park Ior a7 weeks

Other events affect water delivverv. When 12
inches of ramn pelted south Florida one Auguss

dav in 19358, the district relieved flooded [arm-

of food to humans and Lo thousas ol warling
ril \ drastn IS L Py rotect the veps
d TG e

help restore the natural water flow, allowing

maore water into Big Cypress Swamp, home

some Of the few remainming Florda panthers
lhere were also other mprovements [ 1
083, 55,000 acres arowund the park's perimi

ler were purchased to act &as o buffer zone. In
the 1989 Everglades expansion act, Congre
thorzed 107,000 acres ol land to De ad e

the park, incluchng 358,000 &e res (ram f 033
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Areas have damased t

oulations can recover, although

the mix of brackish walen
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MNational Auduhon "
ety. “Otherwise they d

peosvstem ovier the past ten vears, " said Stevi
Diaviz, o binlogist with the sewsmbD, They comu
from the dgricultural ronoff south of Lake
L ceechobees:
| Hiis MAMIAATEd WALET CHArTHES LEDN

LWEenty LUmes mormna onceniralions ol I'll"'
phorug and nitrogen. The remorseless G
threatens to change the e U vegriany SLE
tern of the Everglnd Flowing into the del
cate marshes of Water Conservition Area |
(within the Arthur K. Marshall Loxahatchee
National Wildhife Befuge) and the other con
=OTVIRLION JAreas, 11 15 -E"l"ll"ll:_' 15 I'..iLII:' L

Where the pollutants have peneh
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oxyEen-producing penphyvtc algae, base of goaranteesto U, 5 supar growers support the

the Pverplades food web, Less desirabl willuters

species of algae that support fewer organism: Adlpwsit has churned the waters. Thell. S5

profiferate on the nutrents. Soon all that i Atoroey's office in Mimmi sued the Spwsag

M B thick stand ol cattads and foul- and the Florida Department of Environmen

melling murd Lal Begulation in 19588, chargine that stote pnd
| saw this change with Nancy Urban, an  federal water-gquality regulations had been

TFWMD research environmentadist meisuring Juatedd by allovwine agmnciultural minoff t

HILE stll Everplades Park
superintendent, Mike Finle
LTt loppPIng the @aviIron
nentnl havoe Al i ST
"Inddustries  that produce harmful  wast
shoulad clean it up and not expect thie state
s to doat Tor them. We demandd it of canner

2 and pulp mitlls—even Boy Scoul [Tk

I'he past few vears have seen a dramaati
turn of events. Florida®s 1987 Dairy Ruls
requires that vy 1902 pastures drain into spu
L1l 'l"i"ll ¥ PGS Wy Deye Il MmanureE nute
enls from reaching Lake Okeechobee. Also o
G957 . the Flonda legmslature ;'1-_-|'|| the Sur

lace waler Improvement and Management

Lo, which requires the state's five water-
management districts to come up with dotailed
Inns for pallution reduction and environ Park he defendants recently coupter
mental restoration. MNew regulpion Il en- siied, alleging that the U. 5 Army Corps of
forced —will turn the tables on polluters, with  Engineers has refused to apply for state storn
tff penalties for farmers and dairymen whose  water management permits, and that it mus
[fluents exceed acceptable phosphorusleveals, woeept eguild responstlality with the SFwWMI
ln 1988 Governar Bob Martinez proposed  for the water-control structures it owns
: and, for
mer sugar Oelds, into fltration marshes. By SHIFTED MY ATTENTION upsires:

1. when the lands are diked and the the headwaters of the Kissimimes Rivir

||'||.|r.i:. -.-. ki Ill Ir.ll-'.- -.I-r-

marshes begin fltering, the project will have in the rehabiitation of the chamneltzed
el 13 mulhom dollirs 1YV El irefil research was paving off
he srwsn proposed adding  another ['he decision to resurrect the natural rive
1000 acres to 1itller agnicultural runoll, shar-  wasunprecedented. In 1571, o=t months iafter
ing the cost with growers. Many people seea the serpentine Kissimmee was straightened

T 1 B { | - i 1 ~ - B B
hitter irony in the fact that government price into Canal 38, Flonda reconsidered. In 1971



L sLate 5 Bassimmumes restoration ack !"'.""pi'."l

o retdrn the river to its vital rofe 1n Lhi
For the Brst time in th

i Enmneers [T

Foverelacdes svstam

v Corg

nation s Mstar
o]
Why this reversal? The corps’ orijginal pui
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nay 1

keeping with the viewpoint of
worial flooding that dam
nd hindered development

the fifties: Control se
I.:IEI-.I-I

LEETTCRLALLLT

F Oirlando. But the effect of the

g project was dramatic. Scenic oxbows stag

lisconnected [rom the free-flowing

nated,

stream. (aone were the marshes harboring
ined migratory waterfowl

he sSFWMD. Fiven the

] ¥ ¥
decided 1 19%4 (O DeE
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|_'._||| 1N Lhe mesiora
with

Engineers placed

L large-scale experiment

three sheet-metal weirs ofi a sh
livert thi
and marshiands,

. :
tions. they raised and

anal's flow, reflooding old oxbows
Fmulatine seasonal varis

lowered water levels for

three years to determine if rehalalitation was
nssible
simmes could be rest
[ visited the site with SFWMD research en
ronmentalist Lou Toth. He had monitored the
| was enthusiastic. Wwe launched

our boat at the south eénd of the projec

CNANESs AN
EL-TYhLie
and headed upstrenm

From the surface of the canal,

banks of slop
INE 5P view of grazing cattle, Wi
hreaded the first weir vina 39-foot-wide navi
small fishing boats

axbow above the wetr

ration notch fo
At the

hard been diverted to scour oul

'he oxbow

Biirren wates

enough waties
{CCU MU ARTE
ancl vegetation

eptibly. The 1mj
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TLreEnm It rermundded me of savanna cregks I

{ | { |
had seen in Brasil. alive with waterfowl and

birdsong
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A swamp-peddling scam, ” one state official

says of Golden Gote Estotes (top), a 11 1,i00-

acre development ¢ast of Naples that went bank

rupt in the 19605, To restore the regton’'s natural
wiarter flow, the state plons to buy 41,000 acres in
the southern section. " But we 're st fighting,”
says Chris Durpioy, one of 66 people who have
buiit here. At a picnic {above) owners locate their
land pn a plat. " We're not anb-emvironmental,™
says Durphy. " We just want the state to leove us
out of the acquisition.”

sitronger development lows foday include con-
trol of urban storm-water runoff, the greatest
source of pollution. Artificial lakes threading new
home sites in Palm Beach County (left) capture

runofT and allow confaminants 1o settle owl




Counting turtle grass th Florada Bay in
Everglades National Park, reseurchers
trock a novsterious die-off that has killed
[5,000 qores since 1987, The decline 15
allowing other sea grosses to colonize
the estuary, increasing animal and ploant
diversity. Hurricanes muy keep turtie
griss in check, but no major storm has
hit since 1965—an environmentol wild
card for all of south Florido.

pipes sticking out of the water on either side of
the oxbow
We'll take a sediment analvsis 1o see how the

*That's my sampling transeéct.
bottormn 1% dotng,” Four vears ago he hod
brought up muck that smelled like sewage

We lowered a4 hrass box over the side and
retrieved a sample. White sandy sotl dripped
out. This indicated the corrent Howed well,
bringing oxveen to fish gnd small fingérnail
cloms that had returned to theéir [ormér haunt

Lou identified native marsh planis as we
phed the oxbow's lazy loops, " See that climb
ing dayvflower? I1's
“That wax myrtle on the
hank 15 dead.” Wax myrtle trees prefer dry
conditions, prool that the Rissimmee flood-
plain was indeed wet again.

To learn more nbout the restoration study, |
turned to an engineer 2,500 miles away in
Berkeley, Californisa 1sich Wen
Shen knows every bend of the Kissimmies, just
as he learned about the Nile when the Unitzd
Mations hired him to study environmental
affects of Egypt's Aswan High Dam

Commissioned by the SFWMD to examine

1 threatened TPt e,

hen, with pride

Professor

10HS

alternatives for refllooding the oxbows and
“hen Lhowrsand-foot
furnes tosimulate the movement of waterand
In -a hangar nearby we waded
across a 60-by-80 foot simulation of a Kissim
mee bend, marsh arex, and streteh of canal, A
o e flows in the elaborate
minidture to reveal the nver’s behnvor under
flood conditionz
Flordians #re

marzhlands. sl bwo

sediments
IS

finding that restoring &
river will not be cheap
o undo the S30-milllon-
dollar channeling job and

SO CHHD) seres ol
where cattle
now graze could cost
as much as 300 million
dollars

The Kissimmee 15 6lso
benefiting from an Urlan-
do water cleanup, one ol

.ILEI ":.l'l.l.I

Pl nEe

.1I' N o
Noodplain

S5 MY ;:I'IIIII'-.'IJ-
Live water sehemes.

Once 4 sleepy citrus
Orlando  has
mushroomed nto ong of
nstest growing
metropolitan areas in the
nation (alang with seven
pthers in Flonda), Eight
vears fgo it received an altimatum from the
Environmental Protection Ageéncy: Stop dis-
charging wastewater mto the headwaters ol
the Kissimmes
resulted in one of the largest citrus arrgation
projects in the country wusing reclaimed water

CERLer,

the ten

A 00-million-dollar solution

['he city teamed up with Orange County to
bitild a 20-mile pipeline to a distribution center
in the middle of the citrus belt. There 25 mil
lion gallons, soon to be S0 milhion, of reclaimed
seware water 15 on tap daly for irmgating
| 5,000 acres of citrus tregs

When rminfafl i= high, the water is diverted
mstead into RIBs—rapid infiltration Basin:
(page 98). A hundred oblong plots dot mare
than 1,500 acres in western Orange County,
Wiater flters through the sandy soil in these
mnm-reservolrs W récharge Lhe arpifer

F'I'HESUN s missing elsewhere in Florida,
vou will find it at the very tip of the
United States, in Kev West. Sunshine,
it precious little water. So précious that

oné of Florida's first millionames, William
Curry, 8 Key West entrepreneur, bolstered his

National Geographic, July 1900



fartune selling wuter by the barrel to passing
ships and pronecrs

Today a -mmle-long prpeling carries
mublion gallons ol water a day 1o the kevs. Bult
WALEeT Ccasts

will
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it 5 nol INEXDEnsive -
[Ive times as much as it does i Miam
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larida, like Calif

wars and longers |'i|J-i'|-I:|'- etore
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|'“| F1sg=c
strict conservation and curbs
Heading Minmi
L. > 1, I passed the Key
West landfill, nsing ™)
feet to one of south Flori
da's lmehest points. Many
il la 1

development s
TRALTTONN

back to

fills  exist i
soouth Florida. Plastic lin-
ollection
recutres by law

since 1938

grsand leachate
v W S LC Tl
 prevent or oi-
minizh the risk of ground-
wialer contmemianatiog
Evervdava million gal

lcits i noxious
from old, leaky landfills
goze mito the water table
— COrTective MeRsures ure
pxistent. No

ants | [FaV TTHE

lipuid

oSt 1o
Erre

laxes o protect thei

WALEE

-||'|':" “You can't

growth amd rank 47th ino taxes.”

he lourth in
warns Professor John M. DeGrove of Florida
Atlantic

Lmiversity, “Sooner or later we'n

to hite the bullet and pay the

LAXES Lo prolect our resources

NEMORNING | went tomy nejshbnr-
hood gas West Paln
Beach and found 1t missing. Bull

had dug up rusting under

LR T

OOZers
ground tanks and rolled them to one side liks
stranded whales, Recently enacted well-field

protection ordmances ban leaking gas-storag

tanks that mmirht contaminate grounddwater,

ired tests poanbed & Dmeer at my oeighbor

| me that Florida s serous aboul
Much of it 18 pumped
50 feet below the surlace, and

“You

eoes the admonition —

I reassure
DT CCTInNne 1ILs Wiler
from less than )
the sFWMD watches
sl it
anl

Protecting land above water sup
Flarida has
acres of water-sensitive areas in the past seven
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“There are no other Everglades in the world,™

Concerned for this “superh monotony of
saw grass,” Marjory Stoneman Douglas
write he Everglades;: River of Grass.

Its 1947 publication coincided with

the opening of the national park for which
she hoad lobbied for 20 years. Of todoy's
restoration effort she says, "It isn't a
gquestion of being optimistic or pessimistic.
I't's pot to be dome.”™

An inhdequate water supply In the east-
const town of Jupiter led to a high-<tech
that s mcreasmgly popular in south

Florida

[1on

After drilhing through the surfacesource to a
thoustand feel, Jupiter's water engineers hit
inather, shghtly brackish aguiber

“We niul our
installing a
e, sard Mavor Mar
mMermprang-1Tutering (i bt g :-:-.-I,l_'rr:-

ifl FecCent Years, réemove 9%
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century TCWE TS -5TTS] e

Hinton

L1107

such

sreatly improved
percent
il very competitive cosi

Une of the most insidions threats to the
upply is f

in elaborate sentinel svstem gunrds noguifers

fwater contaminiants, jn lling salt

WHLE] IToIm l?i.l.fl'-:l.l'rl!--_ SEAWA LR

along Flondn's coasts. The most dangerous
Lime s winter, the season with the least ramnfall
and maximum tourists. Then use 1= high, ley
els are low, and saline water invarles.
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wells wam when fresh

2 1N Coastal

drops below th

managers switch |-|-.'|.||;|.'_' o inland wells

LOWTS

Witel danger peint, and

Rewverse osmosis i5 often the answer Tor






“They tried o adjust and they falled, ™ says

arnithioiogist John Oeden of wood stories
fabove), hordest hit in the 95 percent
decliine of Evergliades wading birds, now
numbertng abaut | 5,000, Some 500
nesting wood storks remain here. Min-
made changes in water flow hawe caused
the storks fo postpons Winter nesting
until spring, when roins disperse the
fish negded to feed chicks, More Texilile
[ change, o great egret stalks fsh ina

cypress swamp (Teft)




intrusion is

What about reducing water demand? dany
Flonda towns take pride in
landscaping
gallons per
pallons on ave

i

whert saltwate: ETTRAR I

therr lush bt

i — | i i E
(IS =uch areas use |58l

person a day, compared with 105

rage nationwice

Nolgsiiiniiial pil
FERUH-scapel, or dry landscaping. Thankes to
AN BEETESSIVI PRI

the use of drought-tolerant plants and water

_-|l|'.||i-l:l 1€ XEriscapd
[ MiC-1nlormatan

sitviineg mulches s now taking hold with cities
developers, nurseries, and gardeners.

w oA 1gRS MILL most of the Florgians
ciirveved felt a need for stronger anti-
nollution laws

Intil the recent drought they

._:||'|I'| wWaler-Conservintion

IMEeAsures.
were far more concerned about the gquality and
taste of their«

al %
e Ll i R
||'—'| "I.Illlll-

rinking water than about short
antral. They made little connes
tion between what comes out of the tap and the
vast plumbing svstem that gets it there. Mosl
hawve never seen Lake Okeechobee. Most do
not realiee that Flonda relies on unpredictabl
riinfall for its water and possesses little capac-
ity for suriace storage

As more and more faoncets drain the & |L11-
fery, urban sprawl paves ovel the land andd
short-circuits ite absorption proparties

Fifth-generation Floridian John Delsrove,
the mastermind of his
rrowth-management legisialion, believes that
the framewark 15 now in
srowth with
south Flornda towne are dratting plans to com

slate s sSWerping
place to promote
FESOUTCE -awareness. some |30
ply with stringent néew requirements

South Florida has entered a period of oew

sgnsitivity to its watér problems. From eras ol

averdrmiming and damage to the environment
the state seems to be moving into balancec
IMANRATMITIEN]

What lies ahea

managers agree: South Florda wall never run

¢ Both water pundits and

NWature’s land monager, Hghtning fires keep
hardwomds from overwhelming the Everglodes.
But in recent drought years, smoke pollution
and the threat to residential property have
reguired fire control costing millions of dol-
lars, In natural winter drymess alligator froclks
cross sunboked muck {top). “The 19905 will
soe hattles between Everglodes and urban
wiater needs,” says Tom MacVicar, designer of
the pluan to restore notural water flow to the
park. “Are we willing to poay more for water 80
the Everrlaodes can have itz share? ™

ot of water. Stricter regulations [or Wasiers
antd polluters will help see

desalination technology

o thar, along

witl Inevitabily the
cost of water will rise Lo paY for Lhe Innovanve
zolutions required for Anover growing ol
Formerlv takei water will

. Nt I E .
e used more sparingly as catizens Becommde

L] for pranted.
.'||'.IJ;I_'I Ml rs

MNathaniel Prvor Reed, former member of
the sFWMD' s roverning board and one of thi
environmentalists, sums it

beine done now

stiale s Ioremost

up? “Great things are L=

rance and lack of mterest were the hallmarks
of the sixties, the ame of glomiication of publi
works. But today we have on all
pest sclentific minds
lems head on; a public that wants to do good,
and an aroused n evervstep of
our unfolcding We are battling on al

: 4 tH
ront: al ance

And we haven't seen the end of the Aeht, |:|

s the yiery
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FLORIDAS

Coral Ree

Are Imperiled

By FRED WARD

RLACK STAW

Photographs

JERRY GREENBERG and FRED WARD

HEN FLORIDA
established John
Pennekamp Cor
2| Reef State Park
off Rev Largo i 1960, there was
general rejmcing that thie great
American treasure would be
preserved for future generations
to enjoyv. Less than a generntion
later many of the state's reefs
are dyving, not just in the park
ot throughout the kevs. Some
pxperts say the causes are part of
a natural cvcle, and widespread
death is inevitable, Others say
the causes are unknown, but the
el 15 still nevitable., And
others warn that we are actuatly
killing our reefs
[ first dived the Florida Kevs
while I was a University of
Florida student in the 19505
Through 35 subsequent vears of
regular scuba trips and docu-
mentation (along with the nmase-
mg photographic covernge of
the reefs by my lifelong diving
buddy lerrv Greenberg), 1 have
watched their stendy deteriora-
tion. Cormls are iving organisms
that have created the very struc-
ture of the reels over thousands
of venrs, seeing them suffer is
like living with a terminally il
family member whose doclors
ariue over svmptoms while the

[RET SN0T LT B

In a troubled underwater world
aff Key Largo, a school of diving
students swarms around the
“Christ of the Deep™ statue,
Fouled waters and thoughtless
visttors are destroying growths
of coril (above), some of which
Pourk centuries to form.
Designed to protect an exten-

sive reef system, John
Pennekamp Coral Reef State
Park and the adjacent Key
Largo National Marine
Sanctuary are betng ruined
by too much pollution and
too many people.

[ =] ]
o
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patient silently slips away

There 15 magic in coral. In
seCrel walery sardens, nature
plays out her diverse drama for
the snorkeling alien to behold:
birth and death, beauty and
beast, competition and coopera:
tion. What appears to be n lerge
Boqedcder that resembiles 2 human
brain 15 Actually & colony of mil-
lions of creatures, Each tiny,
seemingly independent polyp,
taking in water and nuirnents
and exuding calcium carbonate
(limestone), participates in form-
ing A design specific to ench
species of coral.

Pennekamp is part of a reef
ribibon, made passible by the
warm fow of the passing Gulf
Stream, that reaches from
southwest of Kev West almost
to Minmi

Although most refer to the
ares along Key Larpo a2 " Pen-
nekamp,” little-noted juris
dictuonal changes in 1974-75
dramatically altered the reefs’
future, At that time the federal
government took control of all
L. 5. underwatler arcas bévond
three miles to a depth of 300
feet. These actions diminished
Pennekamp Fark (administere
Uy the Florida Department of
Natural Resources) to the three




miles closest to shore and trans-
ferred the major reefs to the Ky
Largo National Marine Sanctu-
ary (operated by the U 5.
Department of Commercel

OCK HARD in appear-
ance, coral reefs nre
in truth excuisitel
fragtie, living within

a very narmw range of condi-

Hons. Water temperatore should

remain above 70°F; Pennekamp
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is st the conl edege of reef
growth, and its waters dip into
the sixties in winter. And the
witter must have [#w nutrients
and even fewer toxins— Penne-
kamp has too many of both. In
short, since the increase of
development wnd todrism in the
kevs the odds are against Penne
kamp's sensitive ecosystem.

In the derning-do davse of
14502 sport diving we felt hke
proneers, exploring a private
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wonderland. After Jacogues.
Y ves Cousteny co-invented the
Agua-Lung, the yvoung and the
daring suited up in relatively
untested scuba outhits and raced
toward this underwater frontier
No laws limited spearfishing or
coral and shell collecting. Heed-
less divers speared tons of the
mast desirable game fish.
Massive publicity, not the
least of which was a major
(Continted om page 123)

National Geogruphic, July 1000



Huoys can be lifesavers for coral

by discouraging anchoring

directly on the reefs, once the
ciuse of missive destruction
Some boat= double up at Molos-
s¢s Reef in the federal sanciu-
ary (above ), where 15 new
|!'ILI|!I_'|-'.-| a year are planned. In
1984 the freighter Wellwood
(left) plowed up several acres
of coral and went aground. Part
af the xoc-million-dollor fine
helped finance habitat
restoroaiion.




1960

1989




A wondrows realm unfolds in
a panorama taken by Jerry
Crreenbery af Corvsfort Reer
in 1960 {top), Golden branches
af elkhorn corul stand beside
brain coral, at lower right. In
the same region 29 vears loter,
coral was reduced to a mass of

stumps. o compare such aredas,

guthor Fred Ward {above) uzes
[aminated old photographs.
Earth s largest formations

made by living organisms, coral
reefs are the handiwork of smuall
marine animals called polyps,
which reproduce asecually,
After a polyp dics, it leaves
behind deposits of calcium car-

bonate upon which [ive polyps
build, When nutrient levels soar
from such sources as human
sewwage and fertilizers washed
from farmiand, olgae can over-
whelm and smother the polyps.

.
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(Contimued from page 118)
article 1n NATIONAL GEDO
GRAFPHIC maganne in 1o,
promplted an almost instanta-
peots Influx of boats and divers,
putiing new pressures on Lhe
underwater environment. A few
divers might have caused little
noticeable disruption, but safer,
25 expensive equipment and
more leisure time helped popu
Inrire scuba diving

Pennekamp, beautiful, acces-
sildle, and irresistible, became
orte of the most frequented div-
g destinations in the world,
with nearly two million visitors
a vear (half of whom actually
make it onto or into the water)
The five most crowded reefs at
tract 3,000 people on an average
dayv and double that on warm
weekends

Their boats pollute the water
and evervthing in it with petro-
leum prisiucts and sewage
Incompetent operators crash
into the reefs. They litter the sea
with plastic foam cups, alumi
num cans, glass, plastic bags,
pottles, and miles of tangled
[ishing hne, This debns does not
o away—it is, for all practical
purpazes, indestructible,

Thousands of swimmers rou
tinely bump, scrape, and step on
coral. To a tired swimmer,
stancing on cord] may seem as
harmless as resting on a rock.
But the slightest contact by a
loot, boat shoe, dive tank, or
swim fin can weaken a section
of living reef. Algae then over-
come damaged polyvps. If only
pni person in o hundred scars or

Digath can be shockingty swift in
a coral reef that took some 6,000
yvears to grow. Thirty feet down
irnn Molasses Reef, boulder coral
(top, af left) and branches of
elkhorn, at Fight, were suffering
tn 1983, but much of the area re-
mained alive. Just siy years loter
the bouwlder coral wias seriously
eroded, and the elkhorn hod
nearly succumbed,

breaks off a piece of coral that
Lok & century to grow, the
cumulative devastation 18 enor-
mous. Although spearing and
specimen collecting are prohib-
ited in the park, thev continue
legally to this day

EOPLE PRESSURE makes
maonev for Kandy
Pegram, operator of the
private park concession

responsible for getting half of

all the area’s visitors onto thi
water. In his tiny dockside office
he still worries about their
mpact. ' I'he place & literally
exploding,” he says. "Over half
the growth in the last 25 vears
has pcourred in the past six
wWe're "miaxed out’ every other
weekend., Pennekamp
close the gates hecnuse there's

148 10
no more room {or cars.”
Parking-lot size seems o
strange way to determine how
many people get in. Carl Niel
s¢n, then Pennekamp's ener-
metic park manager (he has since
changed jobs), agreed: “T'm not
sure we want to bring in more
visitors. We keep an annual [isi
of ‘destruction to natural fea-
tures, " which includes boat
proundings, mangrove damage,
corild breakage. and boat-prop
dredging. There wis an Increase
of nearly 300 percent of such
Incigdents between 1984 and
1989, We mayv soon be forced to
close off parts of the reefs on a
regular basis. o give them some
breathing room 1o recover.”
Fishing and diving, two main
water sports in the kevs, have
conflicting goals: One enthusiast
wants to catch what the other
wants to see swim free. Killing
major game animals 5 not
allowed in other state or
national parks, but the argo-
ment for prohibibon falls on
deafl ears when the issue 1= fish
ing; nearhy every resident has a
bont and rod. Anvthing that
affects recreational or commer
¢1al fishing po

arizes the keys,
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Iri s area already heavily tray-
elnd by tankers, concern aver il
pollution is rising Sue to the pros-
: twﬁﬂmﬂ‘ﬂ*

mmm&jamm‘:m i
undersea state park. mw1
later placed maost of the resfs within the
adjacent federal preserve, though the |
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and the ecanomy ;I!'r||‘|.'||l|'-' okl
ol survive a substantial loss of
fzhine revenues. Yet i the ab
sence of constronts, there MY
b i game fleh in the future
Hook-and-hne saltwater fish
ing 1s still allowed in the 120
sfjuare miles of Pennekamp
Park nnd the national manne
sanctuary. The fish
Iaken are oiten the

Wit are
wearcest, thi
Biggeat. and the Dbest

| asked Mike White, managzer
of the khey Largo Mdahonal
Marine Sanctuary, how the
sanctuary and park justify let
ting people catch the very fish
that two mitllion visitors hope (o
see, He answered, "Our piro-
gram i« recponsible for resoarcs
nrotection while encouraging
multiple compatible uses, These
reguirements often conflict. 1
have another velr (o make 3
FEPOrT On Waler use Hmit Lo
advise whether nll the keys
should become part of the fed
eral sanctuary system.” Mike
believes Florida would condone
such an act but has watched the
pro{est movement gToWw as Lrea-
sure salvors, commercial lob-
stermen il Nshermen, and
tropical fish collectors vrganiee
to defeat any further attempt to
federalize the reef triact

Evients, bowever, have over
taken Mike's study, After three
freighters ran apround within 17
dawvs la=t fall, Congressman
Dante Fascell introduced legis-
Iation o designate all the reefs
from Biscayvne National Pack to
Liry Tortugas as the Florida
keve Mationnl Marine Sanctu-
ary. It doesn t lake a congress
man to see that the rects are
dying, Fascell told me. Flor-
da’s Senator Bob Graham hne
aleo mtroduced legislation

L.ohsters, tender to eéat and
diffcull to protect, roise (en
sions to the breaking point. 1t 15
almost impossible to find «
miture lobster al Pennekamp
only a couple of wedks after the
SEAS] NS

| was on the recl=

| A6

dladly for six weeks and saw no
mare than hall a dozen lobsters
“Any pérson with a license
can take 6 lobsters a day or 24
per boat doernng the August 6
through March 31 season, ™ sayvs
Alike White
g boutl can lake 24 lobsters o
dav. And thal s not the worst of
it Commercial lobster icenses
are cheap in Florida, and there'
N

or lobsters ia

“ap one man with

imit on the number of traps
T

Durine the summer two-day

1'|l'-|'|-|"|I'I'ITI':|'r|"|.||

"Mini-season,
loCils =ay 50 many amateur
Whslermen show up vou can
witlk from hoat to Boal six miles
ot to the reefs without get-

ling vour fegt wet

MMvers' rest stop that appears to
be bare rock (helow) is actually
an overturned stand of coral.
Boaters who ran aground (left)
wetre fined aocording to o
formula thot considers coral
density, daomage, recovery
potential, and degree of negli-
gence, Ipnoring rules against
teuching the coral, divers paw
throwgh a dying stand of
elkhorn in search of lobsters. In
1988 three persons caught with
3959 lobsters were fined more
than £4,000 apiece for vielating
size and bag limifs.

A few davs after the minj-
sepson, Jerry Greenberg relurned
wo finish photographing a partic-
ularly attractive stand of coral
at Carysfort, near the sanc-
tuary's northern border. Cnly
a pile of paint-scarred coral
fragments remained, silent Lesti-
ManY Lo careless I':I'I:I-:.‘IU'I':-.i:.'.

HE REEFS ¢hiel

defenders are an

Enusual coaliton of

environmentalists and
i few of the businessmen whose
hves depend on having c<ome
thing alive on the reels [or peo-
ple to see. Une such 15 Caplain
Spencer Slate, greganous owner
of Atlantis [hve Center, who

National Geographic, July 1000



has been roundly eriticized fop

continumne 1o hand-feed barri-
ruda and moray eels even after n

mmber of people have been hit

ten wlille tmitating him. Slate
has recently come down on the
side of a fishing prohibition,
SHYINE, ' [.--r - [-r--n-.-rr e L
anc all. 1 want

MY FUests LO fgxpenience B o,

thing, labsters

laemutiful reel.”

But divers and fishermen
alone do not threaten the reel
vyl After 1960 Flofida
Kevs development even outdis
tanced nelglibaring mainland
%
came of the ghest growth rates
kov Largo, th

nearest i=land o the rects,

1
counties, winch themselve

irt the

1 rustic collection of trailes

parks and weekend Nshing

shacks, has burgeoned into a
development of homes, contlos
and shopping centers straddling
U. 5. 1 and crowdms the land

belwenn ocean and ba
Carl Nielsen savs, “Onshore
development 1s a continiing
prablem. Monroe County has no
storm-water treatment facilities
and no tertiary (or fully pro

cessed) sewitge plants, which

ITHEHATR ||'.1I AN S "I!f'-l|.' WHER TS
right into the water and Lpro
cessed seware 15 dumped o

Key West has the

CIY serware-treatment '|-._:|':|

Lhe grouncd
EAi1ES
and it

in all the keys rpengd

'y
U=t last vién
o L= F S T o el

Fioricda’'s LUoval Reelfy Are |r'_'.l:|'" riiedl

.JII-_l -l'-ll |'|[ !I ¥ -_|_-". ||_:|_ _'..-_-_ I__.

tanks, mnjection, and small
lpcal sewase plants operaled
schiools, apartment builldines,
enters. 1 he

-I'Iljl.'lj'- iNg dmeslone 18 -n4s

andd shopping ¢

porous as asteve. Anvihing

cumped on the ground soon fi
Lets 1nto the water tabile

“A coral reel 15

1 ]
healthy as

pnly ne

the water around it
explams Flonda regional biola
gist Renate Skinner, who keeps

yme of e SCarce nand dats

on Fenneknmp's water quali

W iho Works in a

Cr '|"_|!:'|:'I| [ralier,

A By WOl
e 3PPEArs
evien smaller among her crush
of Braks wned paper:

Poring over her T pUteEs



printouts of the last decacde, she
explains; “ There i3 a direct rela-
tionship betwesn pollution and
disease. Pollutants may lower
the resistance of maring organ-
isms. They irmtate fish skin, cre-
ating a condition that allows
bactera to enler.

“Umshore pollution eventu-

Iy reaches the park. Where
else can it go? Over one 26-
month period I found water
samples that excoeded the state
standards for pesticides 42 daf-
fernnt Lime: and for plasticizers
63 times. I even found one PCB
sample. Sediment sampes ooi-
lected six miles offshore in 1946
caontained DDT. The chemicals
peaple ue on Key Largo énd up
in surrounding waters— petro-
leum products; heavy metals,
pesticides, herbicides, and
fertilizers ™

A surprising oCCUTTence in
1988 awnkened olficial= to
another threat, Faced with
heavy rains, south Florida's
vegetable farmers petitioned Lo
drain their felds by releasing
water from Canal 111

According to Renate Skinner,
“Barnes Sound hegan to die
the discharpe of such o larpe
amount of fresh water killed
fish, prasses, anything that
could not tolerate the sudden
change in sphnity, Then another
unexpected thing happened. We
had always assumed that the
flow from Barnes Sound went
narth, into Biscayvne Bay, How-
ever, after two manths the
decaving organic matter kad
flowed south through Jewfish
Creek, into Blackwater Sound,
through Marvin Adsms Water-
way, aind into the park. Water
samples from the orgame sHcks
revedled high levels of several
pesticides.”

And if that's not enough
pollution, a coontercurment
between the shoreline and the
Goull Stream delivers runoff onto
the reefs from Blscayne Bay and
Greater Miam

| 2%

ESTICIDES rain down
from low-flying
'Iﬂl']ﬁ".'l'll.l'l.'ﬂ'l'.'i'lu".ltl'“'r
planes based in the
kevs. Lois Rvan, director of the
Monroe County Mosquito Con-
trol District, 15 emphntic thl
people couldn't and wonldn't
sty inthe Revs without e
uperstion: * ' We spray from
planes, hellcopters, and trucks
twice o week during the wet seqn
son, whenever we get more than
1) mesguitoes landing on an
inspector’s arm in one minute

We tise Naled, a pesticide,
mixed 4 gallons to 100 gatlons
of diesel fuel. 1t's safe, and we
perform an invaluable service."”

Not evervone agrees thal
this program 15 safe or that Mios-
quito Control should have sole
authority over when and where
to spray. “Spraving Kills larvae,
not only of masquitces but also
of & great many other insects, ™
Mike White of the Key Largo
Mationa] Marine Sanctuary
cave, " It'e iIndiscriminate.”

A local oificial lamented,




Vir raids on mosqguiboes send
fogs of petroleum-hased pesti-
cides over Key Largo twice a
weel durming the wel season., THe
isiand s porous fmestone sub-
strate permits cliemicals to flter

irito the woater table and everbi

ally wnto the ocean. Adding to thi

polliution, seepage from septic
tanfes increased in the [970s
with the building of the Port

Liarreo subdivision fhedow )




The ruddy glow of its branches
reflects the health of a sea fon
(right), which grows best in
warm, clean water with a low
nutrient level. A dyving coral of
the same species hounts the
deep like o specter (fucing
page), perhaps the victim of
parasites or polluted water.

Lifeless white limestone dis-
colors a branch of elkhorn coral
after the spread of white band
disease (bottom [eft), whose
cinise remains g mystery. Pro-
idhuced by bacteria, black band
disease, here (nfecting a star
coral (center right), can kill a
200-year-old formation tn o
months. Experiments to atop the
disease and treat infected coral
&0 far have fuiled.

Krnowmn as rolf ball corel,
Fovia fragum (bottom right) is
smothered by algoe, wiich then
use the remains as a base for
further growth

Life on a reef is typically bal-
gnced, with a variety of corals
coevisting with coral-eating
parrotfish, algae, sea urchins,
and domselfish. Normally cor-
ils have the ability to cleanse
and heal themsehwes of discase
and impact wounds, Ar
Pennekamp the reefs muay no
longer be able to withstand the
stresses of their environment,

“There are almost o butterfiies
left where the county sprays
The number of birds has
declined becanse their food is
lalled in the process of killing
mosgquitoes,”

(Carl Nielsen notes the county

is supposed o cut off the spray
as planes fly over the park or
over water, bul, hesays, = We
pick up those pesticides in our
water samples. Anvthing that
lands on Key Largo ends up
in the park.™

Onece water quality deterio-
rates, cornls may not have the

ctrength to recover from the

[ 30

atresses of penple, boats, storms,
gilt, chemicals. Anything can
nueh them over the edge

That fatal “anything"” can
come from almost anywhere
Richard Curry, resource man-
agement coordinator {or Bis
cavre MNational Park, reports,
“We pick up paper plants’ res
dies from the Midwest brought
down by the country's sewer,
the Mississippl River, mixed in
the Gulf of Mexico, and carrieaq
here by the Gulfl Siream. Every
product that people make s
found around our reefs — includ-
Ing far (oo alel B Autrients &

Apricultural runoff, garbage.
sewage, and thousands of prod-
ucts that hitmans discard have
seripusly maisod the level of
nutrients in the water around
the kevs,

“Mutrient loading could make
the Florida Kevs reefl tract the
first in the world to be killed by
humans,  sivs Hrian Lapointe,
water-quality expert with
the Florida Kevs Land & Sea
Trust. Crlling the Eeys an Veco
system dysfunction, ™ he notes,
“Coral reefs thrive only in
A low-nutrient environment.
Pallution is pushing Florida's

National Geopraphic, Julv 1900
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réels beyond their ability to
syrvive, Thev may not recover.”
Alpas, which flourich in high-
nutrient water, are the ke
[aT iblem. Belentless o |'lr'|'!'|'_-|'1:|
tars, they can hinnket an entire
reef and smother living polyps
Lapointe has studied Carth
bean reefs that turned &lgal
i andy weeks, the wiy a swim-
ming pool greens overnght with

‘Blogm.™

nigal
Algae-enating sea urchins,
which might have helped save
Lhe reels, suffered a Canbbean-
wide die-off in 1943, possibly

from a viral dizesse. The timins

Florido's Coral Keefs Ave Tngpe

rile

wils unfortunate. The keys lost
an estimated 98 percent of their
reef-grooming sea urchins, just
when they were necded most

b TVEATH INEVITAHLE?
Mavbe not, but we need
immedinte and drasti
petions: Mnan-made threats

may well be the end of the reefs
umless we change our wavys. Th
area needs 4 master plan for
deating with water quality, fish-
Ing, boating, and visHors

.J.tl'l' rechs are crechted 1.1.'i'::|'|
bringmny i more than 30 million
dallars o vear to the upper keys

d

E=NY A MEINEENG

FAKT 'Wasn

Restaurants, hotels, boat char
ters, and dive shops all depend
on that money. Logically, the
owners of those husinesses
should e largely responsible for
Instead. all
too often, they bury their beads

preserving the reefs

Rather than taking action,
ity piead that nothme neea
tive be said to deter tourists
who continue coming in record
numbers to enov the Temamng
Béeauty of live nreas. Ultimately,
healthy reefs and healthy tour-
I5m are interdependent

saving the reefs menns stop-
ping the pollotion. Lapointe




avs. "Cledanine up Key Larg: As | photorraphed one mo
I!.I' | r :..'||!.I '-:'-..l v Al f

putting them all onto sewags

ancl e 0

avstems would he o major step NE CH

in the nght direction.™ Agricul glanced below at neard 00
tural, boating, and industrial Ired snorkelers leaping ond
nollutants should be kept away ne small patch of reef. W
from the reefs, Finally, fishing exchanged concernail o

el lobstering should be banned | make mv hiwvi

in Pennekamp Park and the thi= boat, and | love it,™ sairl

canctuary Fevin, “Huot i

1 31

Smuall but feisty, o damselfish
guards its turf (below). By
picking at pobyps, the fish kil
pertches to créate algal lowns
(Teft), In defense, a “chimney™
of new growth appears {(above).,
IF habitoar is destroyed, the fish
gwirrnt o nearby reefs, where
coral destruction is infensified.

will
i< to treat it ke
restrict @

L PEfLl DAk
AvILY 1N the Troeilks
L LES
Kevin is probahly right that
hralil closed
EAMIngE up !|'_r wilter 15 Lhe
We will kill thi
areful

by jenoring their silent piight

anid loving them to death ]

amte parts shonuld b
|-|I||
irst prority

sral reefs if we re not ¢
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March 29,1990

Chrysler Imperial
has the highest quality
rating of any car
built in America.
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EFHOM THE FRESIDENT

A Lifelong Commitmeni
to Conservation

Sharing a love of the
aitdoors with kis hrother
Velion, then govermir af
New York, Lauwrance Rivk-
efeller, lefr, puided the
expansion of the sfale’s
park system during the
196y, Hi hay yerved on
the boardy of the New
Vork Zoologreal Society
angd the Palivades Tuter-
sterte Park Comrenission

iy well g dhe Nationod
Creagraphic Sociefy,

HE DALINTING FROBLEMS we face in preserving our noiion £ opan spaces
—fighting pollutants, protecting wetlands from development. managing
urban growth—might tempt us o shrug oor shoulders and say, “Whai
difference can an individual make?"

well, if the individual s someone hke Laurance Spelman Rockefeller the
answer is—a remendous difference. During a carcer of public service that has

spunned more than five decades, Lavrance has helped make it possible for
literally millions of Amerncans to enjoy the outdoors in parklands and Torests
His contnbunions hove been so sitgmificant thil the L, 5.
o B (Conpress in May awarded him a gold medal, an honot
bestowed an only 96 other individuals since the first one
wis mven o Greorge Washimglon

My father, Melville Bell Grosvenor, invited Laurange
[0 joun the Society s Board of Triustess in 1957, &8 post-
tion he held for 29 vears, Through those vears he served
Nationnl Geographic well 4s a voice for conservation. Our
involvement in cstablishing Redwood MNational Fark m
Califormia was largely the result of hs inffuence.

His contributions to the nation have been even more
profound. He gave the conservation movement a tremen-
dous boost during the early 1960s through his chairman-
ship of the Outdoor Recreation Resources Review
Commission (ORRRC), which was created under President
Eisenhower to conduct the first nanhonwide myventory ol
recreation facilities, From that four-vear stody came an
pstonishing number of Inmedmiark initintives.

Among them was the Land and Witer Conservation
Fund, which has thatriboted nearly 7.2 billion dollars since
196l — mamily from offshore oil leases— for conservation
and outdoor-recreation projects. Others were the National
Wilderness Preservation System, which has grown from 9
million to 91 million gcres sinee [964: the Wild and Scemic
Rivers Act, which has extended protection to 119 nivers
since 1968; and the National Trails Svstem Act of 1968

In our 1987 report we on the President’s Commission on Americans Outdoors
applauded these historic measures, even aswe noted the urgency of continmng
o support them. Unfortunately, our report was shelved. In fiscal 1990, Congress
appropnated only 233 million dollars for the Land and Water Conservation
Fund. & far crv from the billion dollars a vear that the commission called for,
wve patience. That's something Lourance Rockefeller hins
tagght me. You cannot expect quick results from o report. But when we look at
what Laurance accomplished with ORRRC, we can't help but have similar hopes
for a new generation of outdoor-recreation programs— for greenways, for wrban

Yol we must

parks. for sceme byways and priviate conseryvation corps

‘Laurance's hand has staved at the tiller of the conservition and recreation
mivement all this time.” savs Patnck Noonan, president of the Conservation
Fund gnd i Mo Ureographic rustee “He wus the father of many important
rutiatives, and now | thmk you could call him the grundfather

O Mav 26 Laurance S. Rockeleller celebrated his Stth irthday. | think we
we this rrnndfather three cheers for the outdoor legacy heé has created

P P A
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Theft at Herculaneum:
280 Artifacts Stolen

El Nino Brightens
a Desert Landscape
Powvas. Halin authornges sgid later,

s il the thkeves had a calal K N
L knew fust what thev woere afroe

wrmed handits  bound and - pagped .
six tinnemied guards, entered a st i i hie I
TN STkt A artifaLts T g |l: . T il i Felpre
man. iown ol Hercaianeum (NArosm o .
CilsGRrAPFM, Mby 1W83), and  stevk BLL It KT Ferow
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Clodmy fems jound with the so-calied Fli1 T i P b [ ii i | i
Ring Ly (right ). Adlhad becn disouoy- ! thie hestindi : | st
red dias ”!__-. R AT O Tha W F1 % [ i algileth
towny, buncd by the wume eruptio LhiEn ; APl Fel
of Mount Vesuvius in A ruaty PUR2y, lom all with gl
T ot destrov'ed i e | Dillos el o b bid
airger and better-knoy ] Matural Hestomy
neiEhbor . Pompe | i huat | N al . i
Yuthorit i ths | wiith il |
X the stiond it TR T TFeail FO L Lt I
L neluded | I I T B | Aol
" bronze statae ol B I | WL ieh oy
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The Gulag

The world is watching pohlitical and social
changes in Eastern Europe and the Sowiet
Union unthinkable six months ago. Until all
forms of repression have been eradicated, it
wioruld be wrong to allow those who are sutfering
to be forgotten, and thus | was most interested
in the article on the gulng (March 19490).

Prrer Hupsox

Templecombe, Somerset, England

More than 15 vears ago Jewish commumities
were selling Star of David medalhons insenbed
LETMY FEOPLE G0, with the name of a “prisoner
of conscience™ on the reverse. Like many Ro-
man Catholics | purchased und still wear one on
High Holidays. 1 was happily surprised 1o redd
that Hillel Butman was released. Itis his pame
that appearson my Star of David.

Exmgue H, Mivares

(drford, New Hampature

I was one of the POWs who spent three and a
half vears in camps of the gulag. | was called mto
the German Army in April 1945 at 17 vears of
age, In May [ became a prisoner of the Russians,
along with 60 Hungarinn kids 14 1o 18 years old
In Domilino, a camp outside Moscow, we did
heavy construction, Esch of us was photo-
graphed in the only nice umiform in the camp.
Later | made this sketch of 4 *medical” checkup
of work group 1, judged “fit for heavy work.”™
| found vour report correct but too short to
describe the suflenings.

Enuann ORSECH

Ratingen, West Giermany
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Siberia
Stalin was not the only leader of the Soviet
Linion tor transport peoples living within Soviet
boundaries to Sibena. From the late 1890s
through the early days of the communist gov-
ernment, many thousands were transported o
Siberia, where they were used as stave labor,
Few ever returned. Often commumst leaders
saw to it that names of the vanished were re-
moved from all records in their home towns: If
you were @ lucky person who remained behind,
youi would not jeopardize your life by revealing
that vou knew the vanished person. My grand-
parents and others 1 know here in the L. 5.,
Canudi, and South America fled with the skin
on their backs during the days of the rise of the
communist leaders.

VRGN VoTH

Sacramento, California

You used up a lot of water in the [ast two issoes,
In March the article on Siberia stated that Lake
Baykal held one-fifth of the world's fresh water.
In April the article on Antarches said that that
continent held more than two-thirds of the
world's fresh water in the form of ice. Am 1 1o
assame that Arctic ice, the contmental nvers, all
other lakes and streams, and other glacigrs total
only 13% percent of the world’s fresh water?

THomas P. FuLLERTON

Kalispedl, Mantana

No. Amarciica focks up some two-thirdy of oll
fresh water on carth, Cther glaciers and ground.-
water account for most of the rest, Of the liguid
ane-third of ane percent on the surface, Baykal
holds one-fifth, adminedly a drop in the bucker,

Mike Edwards's twoo articles on  Siberia,
enhanced by Steve Raymer's photos, and the
superb work of Jean-Pierre Vaudon and Pierre
Pernin preserve an important segment of Kus-
sian history. | was especially impressed for a
personal reason. Perm. Nornlsk, and Abakan
were the onetime homes of an American,
Walter ). Ciszek, held prisoner for 15 years. He
was working in Albertin (East Poland/Wihite
Russia) after completing his theological educa-
tion in Rome in the 93k, After the Soviet
Army overran that arca, he volunteered under
an assumed name for Ural lumber camps 1o
ascertain the possibility of spinfoal ministra-
tion. When the Nazn armues mvaded Russia,
Ciszek wis arrested and sent to Perm; then he
spent ten vears inslave laborcampsin the Arctic
and seven years in Abakan as 8 mechame. He
was repatrinted in 1963 and died in 1984, Asthe
wife of William Casey, past head of the CIA, 1
was invited to friendship with Father Ciszek. 1
submit these reflections s testimony (o the

National Geographee, July 1900
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nfinitely and still never get 1o o definite pomnt  established time zones—by the civil engineer
N Time Sir sanford Fleming. Canada’s foremost rail-

ML MeCalTa

Wiy survevor, he realized that the rallwavy madi
|I'.'_-.|_ _I||| .'|'|I i |_"_ -

obsalete the old system of each majorcenterset
ting its clocks by local astronomical conditions
e wis mstrumenta i1 SO .'i'll'n'lgI the Interna-
nonal Merichan Conléerence 1n Washineton.
[3. C., im 1E84, nt which the standard timse

In this day and age when evervithing scems
echipsed by the clock., your probing and thoughi-
voking articke in the Muorch issue is the tvpe

2 2 ] 2 1 11
of stimudus needed 1o Keep us all thunking-aboul
system was adopied

T use dnd mususe of the Precious Lime il
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[he story didn't mention the inventon of stan-  “the onlv calendar unit that does not trace s

TiTE ' 1 ' m | | - B 1 4 | - - " g™ [ | . - -
lard tm Wil ourly yanatons according i orngimns to asironpomy,. . | undersstood that it was

]l .t .th thjs
Ah, the family trip. What a moving
expenence. I'hings can get emotional
just packing up. Betore you know it 3
you re sobbmg uncontrollably in-

10 that sleepimng bag that won't fit.
[1me to consider a Ram Wagon.
It can hold more than your daughters closet and camy as many as 15
happy campers. And, with up to 4 tons of avatlable WINg capacity, a Ram
Wagon can pull off a trailer or boat with no sweat® It even comes with
standard rear anti-lock brakes to help yvou stop for those wonderful
souvenirs, like kitchen magnets of the states
[t really the only civilized way to take evervone and every-
thing, everywhere. By the way, if you're out on a guick run
without all the gear, it’s fun to sing those awful E =
camp songs and listen to the echo. Dodge

Advantage: Dodge. mm

l. i

Kam HWagon
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based on the phases of the moon, each quarter
taking approximately seven davs to complete.
Deriving a seven-day time umit from vague cr-
cadian rhvthms seems farfeiched to me.

PHILIP ANDERSON

FPortlarnd, Cregon

Actually the seven-day week may be mare closely
fied to seven ax o magic aursher i mytfhology
ther to either asironomy or chronobiology.

Contrary towhat Julian Yavnes says. for Homer
nime is of the essence. The fid commences len
vears after the Trojan War started and gives
“the story so far.” For the hero, the culmmnation
of glory is the moment of death, which brings
hidsight and a clear vision of the future. The
whims and actions of the immorials are shown to
swity the ephemeral hives of mere mortalks, Also
given is a perception of the war as a catalyst tha
precipitates time liself.

JuLis A, SMITHERS

London, England

Ancient Skyvwatchers

How inappropriate to compare Inca and Mava
world views with Navajo (pages 51-3). The
Navajo's ancestral land is in the far north, and
they arrived in the Four Corners area no éarher
than 1500. They guickly adopted culiural
aspects from the Hopi and other Pueblo tribes.
It is the Hopi ancestral land that is bordered
on the four cardinal points [by physical land-
ma rkﬁl. If vou desire to know the ongin of the
Four World People and the importance of the
celestinl sphere, ask any Hopi larmer.

VeLpa R. Atokuke-Vimz

Corpus Chrisn, Texas

Geographica

Keeping the Boston Light manned rather than
sutomated 15 a good example of dehberate
waste and inefficienoy forced on 8 governmeént
agency for political -|1._||Ltin. While 1 agree that
histornc sites should be mamtained for future
generanons, the route the Massachusells con-
gressmen ond senators chose was inappropri-
ate. Why was autonution so terrible. anyway?!
The Coast Guard will now have to cut funding
that could have saved lives. the real Coast
Cruard mission.

MicHasl C. DOLDER

Aberdeen Proving Crronwnd|,
Marviand

Letters should be addressed o FORUM, Nattonal
Creographic Magazine, Box 37448, Washington,
DO 2001 3. and should include sender s address
andielephone number, Norall lenters can Ge used.
Those thar are will often be edired and excerpred.

National Creographic, July 1990
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breaktast.

Talk about vour breakfast of champions.
Add a few drops of Tabasco® sauce tn
vour hash hrmams, scrambled eggs,
grits, omelette — whatever, That'll get
your engmne started.

The lively taste of Tl‘;haﬂw ] sauce.
Dot bottledur
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Water—
The Growing Crisis

EANLY EVERY SCHOOLTHILD Knows that
seven-tenths of our planet’s surface is
covered by water—seemingly in 1nex-
haustible supply for earth’s five billion
people, But the sobering fact is that Y7 percent
af that water is saling and unusable, leaving
1 meager 3 percent to nourish and sustain all
terrestrial ife. Moreover, the world's human
population coptinues to explode, white the
supply of fresh waler remsains constant.

Just how that life-giving resource will be
conserved and apportioned in the coming cen-
tury 5 ane of the great problems thar face us
Muost Amencans believe thev are blessed with
ample water, but the 1988 drought in the Greal
Plains and Midwest brought a shocking realiza-
tion: Already. given a bad vear. there 15 simply
not enough 1o go around.

The cost to the American farmer and thus to
all of us approached seven bilkon dollars, but
other long-range effects defy a price tag. The
dmm_hl -.lm--!u!.]h reduced the levels of many
rays, among them the Missoun
River, There the reduced level severehy
affected nesting and breeding habitats of van-
ous species of fish and waterfowl. Asa result,
least terns and piping plovers —already on the
endangered list—are further threatened. and
they may never recover thelr numbers.

[ this issue Nicole Duplaix offers 4 protile
of another region [acing severg water prob-
lems: south Flonoda. Most of the problems
and some are impossible 1o
reverse, That portrait is repeated thousands
of times around the globe, wherever man's
greed and lack of vision have outrun common
sense and love for the land

I'he solutions? Conservahion of witer, [or
one. While the United States ranks sixth
among water-rich nations of the world, we
are third on the list in terms of wasie and
CONSWITPIHON

Desalination offers some long-range hope
Ll 5. research laboratones are exploring an
ingenious technique of using heat from the
tropical oceans to convert salt water into fresh
thus saving conventional forms of energy,

Technology, however, 1s only & partul
unswer. The real solution = like tl'u_ problem
—15 mankind it-u:lf
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__TOYOTA CAMRY

“There’s no place like home.
Unless you own a Camry.”

Theres something reassuring about a car that

can make you feel at home regardless of where vou drive it.

The Tovota Camry is like that. A car you feel

at ease in. A car with a reputation for earning peo-

plek trust. And with the kind of features that make you

feel welcome. Like a memory-tilt steering wheel that

adjusts to where you like it, and then remembers

exactly where that is. Or a driver’s seat that adjusts

seven separate ways. Or a little ring around the igni-

tion switch that lights up ar night so you don't have

1o search around with vour key in the dark. Little
touches to make driving nicer.

Bur perhaps the nicest little thing about the

Camry is that its a Tovota. And that means a heritage

of dependability and qualiry thar really makes

you comjfortable. So you can feel at home.

: "\ “Toyota, I love what you do for me”

R/ l | S ;
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YYLLANALFMOITED HOCK
_WALLARY HANGE

Yellow-footed Hock

Wallaby

Genus: Petrogole

Speches: xamnthopus

Addulr size: Head and body
wrngph, 60-7ilcm; tail
G- T

Adult weight: 68y

Habital: Hock outcrops
aesd eltfs i semib-arkd
coramiry, Austrabia

Surviving nuasmber:
Esfimated at 12 (K]

Phatoaraphed by
Jotn Cancalos

W 8/,

WILDLIFE AS CANON SEES IT

A yellow-footed rock wallaby pauses from foraging in its rocky
habitat. European settlements in the mid-1800s brought relent-
less huntig of these gentle marsupials for their beautiful pelts. By
the turm of the century, populations had dimimished significantiy.
In 1912 the vellow-footed rock wallaby was given a protected
status, which continues todayv. To save endangered species, it 15
essential to protect their habitats and
understand the vital role of each spe-

cies within the earth's ecosystems.

Colorimages, with their unique ability
to reach people, can help promote a

greater awareness and understand-

mg of the vellow-footed rock wallaby oy gg1 ASER COIPIER

and our entire wildlife heritage.

Canon
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You can help. loin the oldest whale
’ rotection organizabion in the world.
wlembership includes a subscription to
Hr halewatcher, a quarterly journal about
Nm SAVEDU. hales, LE'i.:lli"':l'l.ITl"'n and porpoises. For

information write to the American
_LEIaman Soctety, PO Box 2639,
San Pedro, CA 90731-0943. b
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The chair gently rocks and your child's eyes flutier closed, thumb slowly drifting toward its destination,
This very special moment could be ruined in 2 flash. Bul how else, in this limited lighl, can il be captured?

DIFFERENCE

And will your everyday film rise to the challenga? May we suggest Fujicolor Super HG400.
With Super HG400 the moment and the aclion are frozen in lime, with a vibrancy, clarity and fineness

1S THE

of grain that, even in low light, you hadn'f thought possible. You might wan! 1o keep some close at hand.,
After ali, perfect moments don't always happen in perfect light. FUJL A new way of sceing things.
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