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variety of environmental problems now affect our entire
world. As globalization(4:8{k) continues and the earth’ s nar-
ural processes transform local problems into international isses,

W societies are being left untouched by major environmental
problems. Some of the largest problems now affecting the world are
Acid Rain, Air Pollution, Global Warming, Hazardous( f& k& 1y )

The Environment—

{56 VB Velina

Waste, Ozone Depletion, Smog, Water Pollution, Over-
population{ \ A M), and Rain Forest Destruction.
Acid Rain [

The term acid rain refers to what scientists call acid de-
position{ FLH). It is caused by aithome( %= S, 6 # 1) acidic
pollutants and has highly destructive results. Scientists first dis-
covered acid rain in 1852, when the English chemist Roobert
Agnus invented che term. From then until now, acid rain has
been an issue of intense debate among scientists and policy
makers. Acid rain, one of the most i i

region to region. In Third World
nations without pollution restrictions?
acid rain tends to be very high. In
Europe, China, and the former Soviet Union, acid rain levels
have also risen greatly. However, because acid rain can move
about so easily, the problem is definitely 2 global one,
Air Pollution S5

Evety day, the average person inhales(T A ) about 20. 000
lizers of air. Every time we breathe, we risk inhaling dangerous

stern

problems of all, cannot be seen. The invisible gases that cause
acid rain usually come from biles or coal-b

h s that have found their way into the air. Air pollution
includes all contaminants(35 %% ) found in the atmosphere.

g
power plants. Acid rain moves easily, affecting locations far
beyond those that let out the pollution. As 2 resule, this global
pollution issue causes great debates between countries that fight
over polluting each other’s environments.

For years, science smdied the true causes of acid rain.
Some scientists concluded that human production was pri-
marily (£ E#) responsible, while others cited natural causes
as well. Recently, more intensive research has been done so
that countries have the information they need to prevent acid
ain and its dangerous effects. The levels of acid rain vary from

These 4: b can be either in the form of gases or
particles(RIF). Air pollution can be found both outdoors and
indoors. Pollutants can be trapped inside buildings, causing in-
door pollution that lasts for a long time. The sources of air
pollution are both natural and human-based. As ane might ex-
pect, humans have been producing increasing amounts of pol-
lution as time has progressed, and they now account for the
majority of pollutants released into the air.
Air pollution has been a problem throughout history.

Even in Ancient Rome people complained about smoke put
into the atmosphere. The effects of air pollution are diverse (R



[Ei1) and numerous( X&)} . Air pollution can have serious
consequences for the health of human beings, and also severely
affects natural ecosystems{ 4 A £4). Because it is located in
the atmosphere, air pollution is able to travel easily. As a re-
sullt, air pollution is a global problem and has been the subject
of global cooperation and conflict.
Global Warming £33 RE

On June 23, 1988, James Hansen, the director of the
Goddard Institute ac NASA(EEERAMZ TR, told the
Senate{ £ Bt) Committee on Energy and Natural Resources
that global warming was a reality and that is was extremely
dangerous. Globa) warming, also known as the greenhouse ef-

fect, immediately received international attention. Scientists,
environmentaliss, and governments around the world took
an interest in the subject. Global warming is called the

v e Channel
hazardous waste, but also their consumption of many products
that end up in landfills.
Ozone Depletion 8 R E B IE

The ozone layer protects the Earth from the ultraviolet
rays(EHM4R) sent down by the sun. If the ozone layer is de-
pleted by human action, the effects on the planet could be
catastrophic GBI, KR

Ozone is present in the stratosphere( ) 18 & ) . The
scratosphere reaches 30 miles above the Earth, and at the very
top it contains ozone. The sun’s rays are absorbed by the ozone
in the stratosphere and thus do not reach the Earth. Ozone is a
bluish gas that is formed by three atoms(FRF) of oxygen. The
form of oxygen that humans breathe in comsists of two oxygen
atoms, Os. When found on the surface of the planet, ozone is
considered a dangerous pollutant and is one substance respon-

greenhouse effect because the gases that are gath

sible for prod the greent effect. The highest regions

above the carth make the planet parable to a

of the here contain about 90% of all ozone. In recent

greenhouse. By trapping heat near the surface of the
earth, the greenhouse effect is warming the planet and
threatening the environment. Many scientists criticized
Mr. Hansen’ s report, and the debate over global
warming continues today.

Current fears stem(# % ) largely from the fact
that global warming is occurting at such a rapid pace.
Models are predicting that over the next century, the

global temperature will rise by scveral degrees. Some

scientists still do not think that the effects of globat

warming are as severe as some people say. They think that

droughts, hurricanes( B8 K. ), and floods often blamed on
global wanming might actually have other causes.

One major difficulty in studying global warming is the
fact that weather data only exists for the last century and a half.
As a result, und, ding the present and p ing the fature
are very difficult.

Hazardous Waste B4 75 %

Hazardous waste in addition to relcasing gases and particles
into the atmosphere, hurnans produce waste that is dumped on
the environment. Often, this waste is hazardous and dangerous
to both nature and human life. The levels of dangerous wastes
continue to grow. Industries and individuals continue to be
largely unaware of this major environmental problem. As a
result, many people and industries are failing to prevent the
creation of hazardous waste or to limit the negative effects it
produces. Individuals ofien throw out goods without realizing
that they are headed for a landfill and could be dangerous for
tbe environment. No matter where people put these hazardous
waste materials, there is always a chance that they could find
their way into the ground, and eventually into our bodies.
Corporations usually want to avoid the coss associated with
having to limit creation of hazardous waste. Consequently,
they build landfills on site and fill them with waste, or
sometimes pay to have their waste removed. Often, hazardous
materdals are transported to areas that accept money to take
the waste.

It may prove very difficult to reduce hazardous waste in
the future. Unlike many other environmental problerns, waste
creation is something people do not often think about. In the
future, people may have to reduce not only their generation of

4

years, the ozone layer has been the subject of much discus-
sion. And rightly 5o, because the ozone layer protects both
plant and animal life on the planet. The fact that the ozone
layer was being depleted was discovered in the mid-1980s. The
main cause of this is the release of CFCs chlorofluorocarbans
[§ & £i2: 9

Antarctical B R # ) was an carly vicim of ozone de-
struction, A massive hole in the ozone layer right above
Antarctica now threatens not only that continent, but many
others that could be the victims of Antarctica’ s melting icecaps
(YKL, 2K 3). In the future, the ozone problem will have to be
solved so that the protective layer can be conserved SR 7).
Water Pollution 7k #7535

Attention for water poliution exploded in the 1980s. The
oil spill ({##) of the Exxon Valdez showed many around the
world just how horrible the effects of water pollution could be.

However, even the Exxon Valdez spill barely touched
the surface of the problem of water pollution. The ship spilt
only 5% of the oil spilt that year, and oil is just one of many
pollutants that people dump into the water every year. Every
year, 14 billions pounds of sewage(75/), sludge (i), and
garbage are dumped into the world" s oceans. 19 crillion gallons
of waste also enter che water annually.

The problem of ocean pollution affects every nation
around the world, This is especially true because water is able
to transport pollution from one location to another.

For many years, chemicals were dumped into bodies of
water without concern. While many
countries have now banned such be-
havior, it continues to go on today.

As the world has industrialized and
its population has grown, the problem
of water pollution has intensified (fIN3& ).
The simple fact that millions of people |
live along coastlines and near tivers
means that these bodies of water are
likely candidates for heavy and destruc-
tive pollution, It is hard to know now
what cur oceans will look like in the g
future. Just how damaged they will be | X
by pollution is uncertain, -




by Jon Remmerde
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one year

on the Girl

Scout( #it ¥ % )

ranch we took

care of in the

Rocky Moun-

wins of northem Colorado, men

measured and marked the earth by Lone Pine Creek. Then
they brought machines that roared, growled, and dug out a
half acre. The workers Lned the new reservoir with imperme-
able (REBBEM) clay, covered the clay with topsoil, loaded
up their machines, and drove away.

Twice in early spring, we postponed planting the reser-
voir because the ground was frozen, and snow covered the
frozen ground. Then one sunny Saturday moming, Girl Scouts
and their leaders drove up the mountain,

Soaall girks, larger girls, women, and two men, we planted
wetland plants and seeds in and around the reservoir. We
gathered together in sunshine, scraped off mud, and ate lunch
at picnic tables in tent site No. 2.

Then scouts and leaders hiked up the ranch while I took
care of details in and around the reservoir. Before sunset, they
walked down the meadow trail, got into their vehicles, and
returned to che city. To satisfy state laws regulating water use,
the Girl Scouts, owners of this ranch, will run water from this
reservoir into the creek when the water level gets low during
the summer. This is to make up for the water used by the
camp throughout the year.

At the headworks, I spanned the banks with  long pole,
placed posts from the pole down to the front of the concrete
apron (##%) set into the bottom of the stream, and spanned

; the posts with boards. The water in the creck rose, and some

of it flowed into the reservoir. I checked the slowly filling
reservoir and the headworks every day.

Spring storms brought new snow. Sunshine and warm
days melted some of the snow. More snow drifted down from
dark clouds above us. Snow melted on the mountain and ran
into the stream. Water in the stream ran faster and higher be- |
tween the streams banks, |

I walked toward the reservoir across snow a foot deep. I |
broke through the crust with nearly every step, an energy- |
consuming way to walk. I stopped and rested often. I looked 4t ‘

the mountain, at dramatic (4:3417) ridges of granite (£ ) |
rising toward the sky on both sides Of me, It was white |
where falling snow had found lodging. Gray, green, )

—

black, and all the colors of lichen grew on granite
where snow fell away toward level ground. Forest and
grasses grew from all available soil between giant stones. Lone
Pine Creek flowed past me, past our two lodges and three
tent sites, and across the open meadow. Sun shone into the
warming day. Here, a hundred yards into my journey, an owl

had swooped (644 F ) silently down just after midnight and
taken a vole( ¥f [ %) or a mouse. The owl's wings had
marked the snow, which had siopped falling about midnight
and frozen too hard to receive more impressions by 2 or 3 in
the morning.

‘When the reservoir was full, the dam had to come out.
1 worked carefially. Every board was a potentially deadly force,
with a fast current and hundreds of pounds of water pushing
it. I pried boards clear of the water with a steel bar and threw
them up onto the bank. Spring tain poured down for part of
several days and washed the last snow into the creek. I walked
the streamside bank of the reservoir to see what effect high
water in a temific rush to leave the mountain had. The
rip-rapped bank held well Two great blue herons flew up
from the creek, downstream from me, and landed in the tops
of pine trees. Small limbs supported the large birds. Their long
necks curved into living question marks silhouetted (MEBR)
pale blue against the gray, cloudy sky. I was thinking about
the question, “ Wil this rude gouge () in the earth blend
into the earth?”

I walked by willow bushes spreading lush green leaves
into spring, and when I walked to where I could see the two
pine trees again, the great blue herons had flown. Two Wil
son's snipes(# %) flew close above the water, over the reser-
voir's bank and down into wet, concealing grass. A killdeer(—
#/hK %) ran along the bank, Jjust above water level. The
wetlands plants the Scouts had dug into the mud, underwater
now, were growing toward the sky. Grass seed had sprouted
on the banks, New green blades livened the spring day. Ani-
mals and plants forgave the loud, ripping machinery and ac-
cepted the new banks, the carefully placed earth, the water.

So did L. My memory of noise and disruption faded
Herons(# 8 ) # ) accepted the new reservoir. Snipes and
killdeers did, too. Coyotes(—Ft AR 149/ ; 111
left tracks in the raw earth of the new banks. Two mallard
ducks flew above the creek, turned, braked with their wings,
and settled onto the reservoir's surface.

Ripples spread in circles toward the shores. The reservoir
began to blend in with the surrounding wetlands. Water sang in
the rapidly running stream. Wind blew across last year’s bleached
grasses and the first green grasses of spring. Birds sang, These
sounds of spring lingered in our small




B EEER FER
by Joanna Beresford J

ave you heard of Sugar Land?1’ ve never

been there, but it sounds like sweet

paradise, with delicate skies and pleas-

ant breezes. In Sugar Land, beyond
mountains, deserts and the shifting sands of
everyday experience, I imagine we could reach
the endless pleasure and perpetual bliss we’ve
always dreamed of — or at least find good
schools, clean streets and the glow of abun-
dance on everyone’ s cheeks. It’s a place you
sing about at the end of a long night. the place
you yearn for when the bonds of reality are
tight, and you long to escape.

Actually, Sugar Land is a posh suburb of
Houston. It’ s where J. Clifford Baxter, former
Vice Chairman of Enron, lived with his family
until he shot himself with a .38 caliber re-
volver(38 11 2 £ £ # ) in his Mercedes last
weelk. He was being sued, along with other ex-
ecutives and directors, by shareholders who
accuse them of dumping Enron stock before the
company crashed. I keep thinking about him,
and 1 keep thinking about Afghan children
freezing to death in their tents. I saw a picture
of a little girl, surrounded by snow, pulling a
thin jacket around her and wearing a pair of
woman’s pumps with the heels broken off. Her
mother stood in the background, head down,
not looking at anyone. If they knew about CLff
Baxter I think they would say, “You mean yon
got all the way to Sugar Land you shot yourself
in the head?”

1 visited the new Wild Animal Hospital at

the Living Desert this week and I think it's a
fine living facility for a human family like mine.

They have large wand small animal wards —
for adults and children. Laundry, library, re-
ception area, and mounted video surveillance
throughout so you could sit in a booth, if you
lived there, keeping an eye on husband, chil-
dren, pets and guests. There’ s a special room
for Dry Feed — like pretzels, crackers and
overcooked pot roast — and a reom for Carni-

vores, which I refer to as the dining room. Also
a pharmacy({stocked whit horse ilizers 1
assume), a Sterility Room (upgraded version of
family bathtub mentioned in a recent article),

and my personal favorite — the Padded Re-
covery Room. Finally, there’ s a Flight Cage, so
if you' re feeling absolutely batty you coutd
climb in there and flap around.

While there I watched the veterinarian
perform a routine procedure on a golden eagle.
An awesome task for bird and staff. When they
finally got the creature pinned down his chest
was heaving and his yellow eyes were popping
out of his head; he’s waiting for a moment to
escape, said the vet. Is that the way J. Clifford
Baxter felt, I wondered. Did he get all the way
to Sugar Land only to find himself pinned down
and terrified, searching desperately for a way
out? It easy to feel contempt for the guy, but I
think bird and man were not much different in
the end — wild things canght in the irrevocable
hands of a force much greater than their own.

caw !

Columnist '
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Leon: What's your name?

Matilda: Matilda,

Leon: Sorry about your father.

Matilda: Somebody didn 't do it one day or another I would
have probably done it myself.

Leon: Your mother, she. ..

Matilda: She s not my mother. My sister, she wanted to lose
some weight anyway. But she never looked better. Not even my
real sister. Just a half sister and not a good half at that.

Leon:If you couldn’t stand them, why are you crying?

Matilda: Because they killed my brother. What the hell did
he do?He’s four years old, he never used to <ry, he just used to sit
next to me and cuddle’. I was more of a mother to him than that
goddamn? pig ever was.

Leon: Hey, don' t talk like that about pigs. They are usually
much nicer than people.

Matilda: They smell like shit.

Leon: Not true. As a matter of fact, right now, 1 have one in
my kitchen that's very clean, smells very nice.

Matilda: You don’t have a pig in your kitchen.

Leen: Yes, [ do.

Matilda: I was just in there and I didn 't see any goddamn pig.
Leon: Don' t move, I'li get him. ( Goes to the kitchen. ) i
Piggy, pigay, where are you?There you are. :
Leon: { Puts on a hand-piggy puppet and immitates the |

‘ Classic Movies

plagy’ s voice) Hi, Matilda.

Matilda: Hi, piggy.

Leon: ( Immitates the piggy” s voice)How are you today?

Matilda: I've seen better days. What's your name?

Leon: Leon.

Matilda: Cute name.

Leon: { Shocked by her words and choking on his milk) You
have anyone to go to, any family any place else? ( Matilda shakes
her head “ no. ")I' m going to get some more milk.

Matilda: { Opens a case on the table and finds it is fifled with
guns. }Holy shit.

Leon: Don’t touch that, please.

Matilda: Leon, what exactly do you do for a living?

Leon: Cleaner.

Marilda: You mean you're a hit man,

Leon: Yeah.

Matilda: Cool.

Matilda: You clean anyone?

Leon: No women, nio kids. That's the rules.

Matilda: How much would it cost to hire someone to get
those dirtbags® who killed my brother.

Leon: Five-grand* a head.

Matilda: Wow. How about this? I work for you and in ex-
change you teach me how to clean. Hmmm? What do you think?
I' 1l clean your place, I' 1 do the shopping, I" | even wash your
clothes. Is it a deal?

Leon: No, it's not a deal.

Matilda: What do you want me to do, humm? I' ve got no
place to go.

Leon: You've had a rough day today. Go to sleep and we’ Il
see tomorrow. Okay?

Matilda: You® ve been really great with me Leon and they
are not always like that. You know. Goodnight.

1. cudde ['kad(aMt] v. #i8
2. goddamn ['godeem] adj. (2)AKM,iTFERM
3. dirtbag ['dortbeeg] ». HE
4.grand [groend] n. [P [368)—F %71




1974 FIFA WORLD CUP GERMANY ™

ranz Beckenbauer is without doubt one of the greatest players
and managers of all time. He redefined (BE#TRE X) the role of

‘libero, lifted the FIFA World Cup as captain in 1974, before
repeating the feat as a managet in the 1990.

Bomn in Munich{26/22) on 11 September, 1945, the son of 2
General Manager of a postal depot (), he began his career at the
age of 9, in the youth team of SC Munchen 06, before joining FC
Bayern (F{=) Munich in 1958.

He made his debut for Bayern on the left wing, against FC
St. Pauli, on 6 June 1964.1n only his first season in the regional
league, 1964/65. he won promotion ta the Bundesliga.

Franz celebrated his first international cap on 26 September 1965
at the tender age of 20, and went on to play in three FIFA World
Cups. The young Beckenbauer made his first finals appearance in
1966, scoring 2 goals in & 5-0 victory over Switzerland in his first
game. Although Germany lost in that legendary Final to hosts England
at Wembley, mote than 30 years later, Beckenbauer can reflect posi-
tively on events: “Being a runner-up (EFE) in the FIFA World Cup
isn’t too bad for a young player”.

His second tournardent in Mexico 1970 was also memorsble as
he played in the semi-final against Italy with a dislocated (X E189)
shoulder, carrying his injured arm in a shing(41%) . However, his
dedication went unrewarded, as Ialy won the match 4: 3, and the
Germans had to settle for third place.

Nevertheless, Beckenbauer still has fond memories of Mexico:
1970 was a magnificent tournament. The fans were fanatical (A )
and stadium security wasn’ ¢ quite so intense in those days. You could
still do pretey much what you wanted to. There was just one armed
policeman who sat outside the entrance and watched the whole
ground. Obviously, that would be unthinkable today. Back then, it was
simply more relaxed. The games in Mexico were colourful. The
country laughed and football danced”.

Then in 1974 came his finest hour. By now, Beckenbauer was
playing in the position he revolucionized (2 &% fr) — as libero be-
hind the defence. He organised the team from the back but also came
forward when his side attacked. It was in his nature to go forward, he
simply couldn’t stop himself.

The 1974 FIFA World Cup in Germany was something cx-
tea-special for Beckenbauer and his team, From the first whistle, the
home fans expected nothing less than victory. The high expectations
were something the captain was all o aware of, “when you are hosts,

there is obviously twice the pressure, because everybody expects you to
win

Gerd Miiller, Paul Breitner, Wolfgang Overath and the rest of the
team withstood (#2324 ) the pressure to make Germany winners for
the second time. After the 2-1 victory over The Netherlands (#7 2 ),
Beckenbauer became the first captain to Lift the brand new FIFA World
Cup trophy after Brazil had retained (3%, 4R B) the Jules Rimet cup
in 1970.

In 1977, Beckenbauer left Bayern Murich to join the New York
Cosmos. By the time he left Munich he had won every major honour
wich “his” Bayern (har-trick of European Cups, four Championships,
four German Cup medals) . He hoped to find a new challenge in
America’s professional leagne, s well as earn a good living. From a
sporting point of view, however, the switch to America did not further
bis development: “Football—wise it was a non starter” he said.

The move across the Athntic also brought an end to his inter-
national career. Since he was playing his trade abroad, he was no longer
considered for selection by the German Football Association. He made
103 appearances for his country, becoming the first ever German player
to break throngh the “magical” 100 cap barrier.

In 1982, he made his comeback (%, £ %) in the Bundesliga
at 35, playing for one season with Hamburg. He retired from playing in
1983 after another spell with the Cosmos in New York.

In Jnly 1984, after the failure of Jupp Derwall at that year's Eu-
vopean Championships, Beckenbauer was installed as national manager.

His first major success as manager was at Mexico 1986, where he
led his team to the Final. Althongh Argentina won the trophy, Beck-
enbauer had come of age as 2 manager.

At Tralia 1990, Germany became undefeated World Champions,
and when Andreas Brehme converted his penalty (445 ) in the Final
against Argentina, Beckenbauer secured his place in German football
history for all eternity. He became the first man to win the FIFA World
Cup as captain and 25 manager.

‘Winning the wophy as 2 manager remains the pinnacle (T ) of
Franz Beckenbauer's football career: I would say 1990 in Ttaly was
the most imporuant to me, it doesn”t come any better than managing 2
side to victory, ” he has been quoted a5 saying.

Beckenbauer was President of FC Bayern Munich until 1998,
when he was made Vice-President of the German Football Associa-
tion, It was under his reign that the successful campaign to host the
2006 FIFA World Cup was launched.

The Sporting Worli JJP




ainment

Since Germany’s bid to host its second
finals tournament was accepted, he has taken an
active role in the planning and staging of 2006
FIFA World Cup as Chairman of the organising
commitee.
Playing career BV 4
Club honours
424 Bundesliga appearances (44 goals)
78 European Cup appearances (6 goals)
1976 World Club Championship winner
= 1974 ~ 1976’ European Champions Cop
S winner
1967 European Cup Winners Cup winsier
1969, 1972 ~ 1974, 1982 German Champi winner

always pushed forward.
You are known as " the Kaiser” . Does the nickname bother you?

I"m used to it after 30 years.

Whick team ate you tipping as favourite for the FIFA World Cup
Korea,/ Japan 2002 and do you have o private favourite?

A surprise team can emerge at any moment, but [ can’t see
rmany. Right now [ see the French as favourites alongside Argentina.
For me the Argentines are impressive.

.17 JUNE 1970: ITALY — WEST GERMANY (4:3

Those old enough to remember the 1970 semi final (% FR 2 )

will not have forgotten one of the most dramatic matches of all dme —

the epic CRILBLH, AERTI) clash (FRSE, M) of styles between the
o (L2 3

1970, 1971, 1981 German Championship runner-up
1966, 1967, 1969, 1971 German Cup winner

1977, 1978, 1980 US Championship winner
Intemnational honours

103 caps (14 goals), 50 as captain

1974 FIFA World Cup winner

1966 FIFA World Cup runner-up

1970 FIFA World Cup third place

1972 European Championships winner

1976 European Championships runner-up

—.INTERVIEW: it 5

Whick of the FIFA World Cup goals you scored do you remember es-
pecially?

1 didn’ ¢ score ehat many goals. But I did score a few when I was
still a midfielder. The 1966 goal in the sernifinal against Russia, which
took us into the final, is che one I cherish most — pardly, of course,
because [ beat Lev Yashin, who was the best keeper in the world at the
tune.

What are your memories of your first ever FIFA World Cup game?
My first game was in 1966 against Switzerland. We won 5-0. It was
a biappy day for me, because I scored ewice. So I got off to a good start,
and [ think it ended well oo, because we did well in getting to the Final
at Wembley and taking it into extra time. Finishing runner-up is not too
bad for a young player.

Which other national team in your era would you like 1o have played for?

1 liked playing for Germany. I always felt German and liked
wearing the German strip. Otherwise, 1 would not have played 103
intertationals,

o you wouldn’ t have liked 10 play with the Brazilians just once?

! played in several selected teamms, so [ had the opportunity to play
dlongside che Brazilians, Argentines, Italians and Spanish. They were
always great teams,

You have been called the first modem sureper (5T, Wili%) . Do
you_agree with that analysis?

1 was pretty much the first to interpret the pasition offensively
(HBUHEH), o an anacker, and not only stay back and play as a
sweeper, as was usual then, but to try to go forward into the midfield as
an additional player. Or, when the opportunity arcse, to come right
forward and even score goals. Maybe that was just my game. By nature
1 was more of an attacking player than a defensive one. That’ s why 1

EX) of “Gigi” Riva’ 5 Squadra and the will 1o
win of “Kaiser” Beckenbauer’ s Mannschaft. The match had club ri-
valry (4t ) too, with the Inter trio{ = AZ1) of Facchetti, Mazzols,
and Riva facing old foes in the shape of Bayern’s Maier, Beckenbauer
and Miiller. [t was also 2 duel (3%} ) berween two formations whose
hallmark (4§ 5%) was a balance berween defensive steel and inspired
forward play.

1. Boninsegna opens the scoring & F42%

The two giants of Eurape were doing batde to decide who would
bine up in the final against the winner of the all South American tic
between Brazil and Uruguay (B33 ), played at Guadalajara on the
same day. The ltlians had been crowned European champions two
years earlier, while the Germans had finished runners-up at the lasc
FIFA World Cup in England. At the start of the game, stifled (11%])
by the high stakes and the oppressive heat of Mexico™ s brand new
Aztec stadium, both sides kept it tight, content to sit back and ease their
way into the game. The 100, 000 spectators{IRAX ) were also unusually
subdued (JUBRH), FAXAH), and even the bal scemed lifeless,
prompting Sepp Maier to ask for it to be changed early on.

But it was the Italians who turned this filse thythm to their ad-
vantage, springing a surprise on the West German team led by the old
lion Uswe Seeler. In the eighth minute, Roberto Boninsegna exchanged
a defencesplitting one-two with Luigi Riva befoee dispaching an un-
stoppable half-volley from 16 metres out which left Sepp Maier rooted
to the spot. Game on.

The Germans responded immediately, with the main threat
coming flom rising star Franz Beckenbauer, first with a pass into space
which Gerd Miiller just failed to reach, then a 40-yard burst of accel-
exation (IFRBE) before he was stopped in his tracks by 2 questonable
challenge from Squadra Azzurra captain Giacinto Facchetsi,

Although the Manuschaft clearly dominaced (FBC, §4£25) the
first period, the fealians often looked comforeable at the back, mopping
up (i) the somewhat predicrable (FTFZ K1) assaults of Seeler and
Co. Ac the tender age of 34, the tireless Sceler was taking pare in his
fourth consccutive (BXBY#) FIFA World Cup, and it was the Har.
burg seriker” s ability to gee his head to almost every fee kick that
constituted the main threat to the Italians in the openng halthour.

But licdle by little, his swike partner, “Bomber” Miiller started to
make his presence felt ac the heart of the Italian defence. First he just
filed to conmol a curling cross from the ever-present Wolfgang
Overath, allowing Mario Bentini to come out and clairm. His 20-yard
halfvolley on the tum just two minutes later(31°) then drew the




Fiorentina keeper into a smart save. Bertini had been picked instead of
Dino Zoff by coach Ferruccio Valcareggs, much to the displeasure of
the Friulian's supporters. and he was soon called into action again. this
time turming an even better-struck shot from Jiirgen Grabowski round
the post for a comer.

The sccond half followed the same crescendo-like (B 1), TR
#2) thydhm. Seeler, put through cleverly by the “Kaiser ", lost out in a
one-on-one duel with Albertosi (50'), and Grabowski was thwarted
(BL83) by the Florentine guardian on the hour mark. The Germans
then failed to capitalise on an under-ht backpass from Berdini. Muller
robbed Albertosi, Grabowski gathered and laid it back into the path of
Overath, but hus shot cannoned back off the crossbar (BRI AYHE A )
with the [talian keeper stranded R FTRIRE) (667)
2. Injury time equalizer {5

West Germany were throwmg everything forward now, but just
couldn’ t find a way through. In the 67th minute Beckenbauer charged
forward only to be bundied over by Pierluigi Cera. Penaley (#b§i)
surely! Bue no. Arturo Yamakasi decided the foul had been committed
outside the box As the futious Gettnan side ¢crowded around the ref.
(#FIF), Beckenhauer stayed down, his tight shoulder pulled out of
joine{ X 4), and since the Mannschaft had already made their two
substutions{ B #h, B8 ), the Kaser had to stay on the field.
Tension { | 31) maunted with each passing second, ~Siegftied
Held walloped (& ) a volley past Albertosi only o see Roberto
Rosato acrobarically (4% £ {138, #4441) clear off the Line. Seeler and
then Miiller Suffed (4, % %) chances in quick succession (4% ).

The clock ticked { 7 % #1%1) on. Just a few more minutes and
the Squadra Azzura would be home and dry. But juss a5 chey had
shown against England in the quarter-final, Beckenbauer and his team-
mates just did not know when they were beaten: in injury time, after
two further close calls m the lwalian goalmouth( B 1), the
hard-working Grabowski swung in 4 cross from the left which was met
by defender Karl Heinz Schnellnger at the penalty spot. Albertosi was
beaten all ends up and the Italians held their heads in disbelief.
3. A ding-dong batte X HH

And o began probably the most memorable period of extra-time in
footballing history. Beckenbauer set the tone by taking the field with bis
am in a sling — which did nothing to stop him tearing towards goal
whenever he got the ball Helmut Schoen’s men now had the bit be-
tween their teeth. Miiller intercepted (&ML (E, #RBL} a Poletti hack
pass and poked the ball home just before Albertosi could grab(#3F, 48
BX) 1. The 100, 000 fans packed mm(iﬁ:& k) the Astec stadim

gy o

were in raptures (XTERZL KX E41).

German joy was short lived, however, Just 9 minutes into extra- 35
time, Gianni Rivera, the Golden boy from AC Milan, sent over a free | et
kick (fE B ) which was cleared by Held to an advancing Tarcisio o
Burgnich, who beat Maier easily from the 6-yard box. The European |
champions were back level. And just before the teams changed ends,
Ttaly went one better when Angelo Domenghini crossed from the left
for the inevitable Tuigi Rava to run on and score. It was Gigi’ 5 22nd
goal in just 21 outings for his country.

There was no let up(# 1k, 11k in the action in the second 3
period of extra-time either. The pace (B ) of the game was furious ffz2
with both sides looking capable of scoring each time they went for-
ward. Germany soon hit back when another Seeler header was pounced
on by the ever-opporunistic Miiller, who once again steered 1t
home. Rivera, standing at the far post held his head in disbelief. The
great Gerd had just scored his tenth goal of the toumamens, while
Beckenbauer, grimacing(M#HH ) with pain, could have been for-
given for not celebrating too overdy (2A#R84, AFFEY) P
4.26 players go down in history ZEZF

But the Italians were not to be outdone( #7 T } by this
umpteenth (% XK ) German fight back. Almost immediately
from the restart, Boninsegna reached the byelines on the left and
knocked the ball back for Rivera. The 1969 European footballer of the !
year sent Maier the wrong way to score the fifth extra-time goal. The
AC Milan marksman (51 F), who had only come on after 60 min-
utes, had shown that he could indeed partner Riva upfrone (ZE 3T ).

he game had now reached fever pitch ($E#). Afier 2 gruelling
[£:3 ﬁ % ?KBS FB A RE) hours of football under the Mexican
sun, the two exhausted (B H)) teams finished
the game almost in slow motion. The Italians, past
masters at killing time, stayed down after every
tackle, fired the ball high into the stands(H )
and contested every decision the referce made. At
the final whisdle, the players fell into each others
atms and then to the ground in exhaustion. By
now it no longer seemed to matter who had won
and who had lost. The crowd fell silent in admi-
ration, privileged no doubt to have witnessed an
unforgettable spectacle.

History of the FIFA World Cp g

o other sporting cvent captures the
world” s imagination like the FIFA
World Cup ever since the first tenta-
tve GRIEHER], 223089) comped-
gon in Uruguay (542 %) in 1930, FIFA's
flagship has constantly grown m popularicy (B
R) and prestige (B,

A group of visionary French football
administrators, led in the 19205 by the inno-
vadve (BIHEY, EH8Y) Jules Rimer, are
credited with the original dea of bringing the
world” s strongest national football teams to-
gether to compete for the title of World
Champions. The origimal gold trophy bore
Jules Rimet” s name and was contested three
times in the 19305, before the Second World
War put a 12-year stop to the competition.

When it resumed (B#TFF#f), the FI-
FA Wodd Cup rapidly advanced to its
undisputed (5 WA ) starus (M) as the
greatest single sporting event of the modern
world. Held since 1958 alternately (32 8 ) )
in Europe and the Americas, the World Cup
broke new gound with the Execative
Committee” s (¥ % €2 f) decision in May
1996 to select Korea and Japan as co-hosts
for the 2002 edition.

Since 1930, the 16 tournaments have seen
only seven different winners. However, the
FIFA World Cup has also been puncruated
(FEITHI) by dramatic upsers(IBAL) that
have helped create footballing history — the
United States defeating England in 1950, North
Korea' s defeat of Italy in 1966, Cameroon' s

(BEEBEN) emergence in the 1980s and
their opening match defeat of the Argentinean
cup-holders in 1990.

Today, the FIFA World Cup holds the
entire global public under its spell (#§77). An
accumulated audience of over 37 billion peo-
ple watched the France 98 tournament, in-
cluding approximately 1.3 billion for che final
alone, while over 2.7 million people flocked
(B %) to warch the 64 maches in the
French stadia.

After all these years and so many changes,
however, the main focus of the FIFA World
Cup remains the same — the glistening( (Al
#) golden trophy, which is the embodiment
UKBL) of every footballer's ambition,
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dge and Bono Talking after Wednesday” s
Four Grammy Wins.

“We' re huge fans of his work, "
said the Edge about T-Bone Burnett,
producer of the Grammy Winning ‘O

Brother, Where Art Thou —soundtrack . “So it
felt, on one front, we' re disappointed [we
didn’t win Album of the Year), but on another,
we're 50 proud of him and so proud of his work
we wouldn't have wanted to lose to anyonc but
T-Bone. It was kind of a sweet defeat, ™

On a differen tack, Bono discussed what it
has been like for U2 being in the USA in recent
months.

“When this country takes you to its heart,
it’s an extraordinary fecling,” Bono said. “The
songs did change their meaning, You’ re sup-
posed to know what you're writing about; you're
the songwriter. The music changes shape 1o fit
the predicament (B¥} it finds itself in, and this
year, the predicament was a very different
America, " he continued.

It was at last year’ s GRAMMY Awards
that Bono said the group was applying for the job
of the “Greatest, Most Imporant Rock Band, ”
something many would agree they’ ve now lived
up to after the band’ s successful Elevation Tour.

“You know, when you' rc in a comner, we
do make, 1 do make, wild pronouncements (7
%, HF), about our potential, but you know
what, we' re not in a comer tonight, we ' re right
in the middle of main street. We like it much
better here. We think it suits us, ” be said. “But
last year, we were pushing our rock up the
hill. This time last year, rock and roll music was
very much the outsider. And that’s always where
we get defensive and start making wild pro-
nouncements about being the greatest rock band
in the world. ”

And are they, he was asked? “Yes, as it
happens, " he answered, to a roar of laughter,
“But some of our friends are very good too!

“The United States has a role to play in the
world not just as a police force, but actually just
continuing the idea of the country. And it’ s an
amazing idea. The Declaration of Independence is
incredible — we pledge our lives, our fortuncs,
our sacred honor — these are poetic ideas. And it
seems like the idea of America has gone away in
the last while, it's just a country, with great mil-

itary might.

U BGREERTERORE LS
—EER:
© SERF MAEIR A (Record OF The Year)
U2 — Walk On

@R LEL M (Album Of The Year)

€ O Brother, Where Art Thon? —Soundirack)
— BELREFHFACE

@B MKl (Song OF The Year)

Alicia Keys — Falfir’

© EERE R A (Best New Artist)

Alicia Keys

ul: 3 :
© BLERATIECT (Best Female Pop Vocal

Performance)

Nelly Furtado

©® 5% 17 B KT (Best Male Pop Vocal
Performance)

James Taylor

® BAERATHRBA (Best Pop Performance By
A Duo Orsgroups With Vocal}

U2

® 5 {EHiAT & 5 3054 (Best Pop Collabo-
ration With Vocals)

Christina Aguilera, Lil' Kim, Mya & Pink

® B4 17 K W% (Best Pop Instrumental
Performance)

Eric Clapton

® S AESEM 1B (Best Dance Recording)

Janet Jackson— Al For You

O RAFITRFELH (Best Pop Instru-
mental Album)

Larry Carlton & Steve Lukather — No

Substitations? Live In Osaka

© 244 17 5 908 % 4 (Best Pop Viocal
Album)

Sade — Lovers Rock

S RERITRRE:

® 55 £ 15 55 1T 5509008 1742 (Best Tradi-
tional Pop Vocal Album)
Harry Connick, Jr. — Songs I Heard

#*

SRR
BB LT (Best Female Rock Vo-
cal Performance)

Lucinda Williams

©® BAEEH 5KTF (Best Male Rock Vocal
Performance)

Lenny Kravitz

@ 5 {E3% B A (Best Rock Performance
By A Duo Orsgroups Wich Vocal)

u2

® Bf£4% %48 (Best Rock Album)

U2 — All That You Can’ t Leave Behind

ESN-25¢

@ Btk 5 L F (Best Female Country
Vocal Performance)

Dolly Parton

@ i 5+ B F (Best Male Country
Vocal Performance)

Ralph Stanley

O R IE S F H FAE (Best Country Per-
formance By A Duo Orsgroups With Vocal)

Alison Krauss & Union Station

@Bt L F KX (Best Counry Col-
laboration With Vocals)

The Soggy Bottom Boys(Dan Tyminski,
Harley Allen & Pat Envight)

@ 5ett 5 HEH (Best Country Song)

Robert Lee Castleman 214 . Alison Krauss
+ Union Station $8 The Zucky One

O BU{E & H: %18 (Best Country Album)

Timelessr— Hank Williams Tribute

AT EER
@ FAERT i 425 5 % 48 (Besc New Age Al
bum)
Enya — 4 Day Without Rain
(A i)
*x k]
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Beautiff Mind Is the true life story of John Forbes Nash
dJr., a mathematical genius and Nobel Prize winner, who
simply wants to think— about theories, about fife, about
love— if only his own mind would let him do it.

Story Eift

The film spans (#% # ) the life of John Nash (Russell
Crowe) from mathematical prodigy (X4, ##), to delusional
(&A4E) schizophrenic (#4324 ), to Nobel Prize winner.
We first meet John in 1948, and he is entering Princeton Uni-
versity as a graduate student. He rarely goes to class and cal-
culates his mathematical theories on dom room and library
windows, Most of his colleagues steer clear of GBEFF, 2537 ) him,
except his roommate, Charles (Paul Bettany), who tries to
lighten him up. John eventually closes in on a hypothesis (f&i% )
for an economic theory and becomes a star in the math
world. He lands a prestigious position at MIT (K% % T 483 ),
meets his wife, Alicia (Jennifer Connelly} and consults for the
Pentagon, cracking irpossible codes no one else can. He meets
William Parcher (Ed Hartis), a CIACH % #§#/%) agent who
brings John in on a top-secret government operation to catch
Russian spies— or so we think. Unbeknownst(¥ 41 ) to those
around him, Nash’ s “beautiful mind” is descending G8%) into
madness and his grip (% #2, ##l) on reality is fading. Alicia gets
him psychiatric(W # %54 #9) help, but the drugs and shock
therapy dull him so senselessly, it' s painful to watch. All Nash

ased on a true story,

Landing Zone X-Ray in the Ia Drang.
| Story RIR

Beauti l Mind

the film follows a band of
American soldiers led by Lt. Col. Harold Moore in
one of the bloodiest battles in Vietnam War— the

| War is hell. Any good soldier will tell you that. But

BEAUTIFLL

MIND

(hmw 2D

by Kit Bowen

warts is his mind back, so he begins to fight his illness on his
own terms. Through the years, John' s delusions don’ t neces-
sarily go away, but he learns to deal with them sanely (B2 i).
More imporiantly, in Nash® s later life, he finally gains the re-
spect and admiration he deserves from his peers.

Acting %

We all know the man can act, but Crowe is truly a wonder
in this film. He really gets under Nash’ s skin, having obviously
studied the real-life mathematician’ s movements and manner-
isms(*¥%k 718 ) carefully. From Nash’s walk to the twitches (5%

5, M%) of the mouth to the eyes that never stop moving, he
fleshes out a character that melds perfectly with the real Nash.
Crowe shows us the horror of being locked in a mind that works
brilliantly yet won't let him see things normally. It s a tour de
force (45 £ ) and one richly deserving an Oscar.
The other standout (7 # #1 A) in Mind has to be the stunning
{(#4£#) Connelly. Over the years, she's quietly been turning in
stellar performances in such films as Requiem for 2 Dream and
Pollock, but as Nash's beleaguered wife, Alicia, she finally gets
to shine. At times, you are wondering what the heck (HL ) a
beauty like her sees in the weird Nash, but Connelly convine-
ingly (4 3R /13t1) portrays a woman in love with a man whose
mind is great, if troubled. Witnessing her torment and anguish
(%, 1% over her husband’ s debilitating (354 4%, 23 #9)
illness was moving.

A\
S ; .
to tell the story. 5
Acting %R

Besides some pretty lame( LM% 714 dialogue in
parts, the performances are all solid. Gibson knows this
terrain{ 3%, W) very well Let's see, this makes,
what, the fourth war movie Gibson has dore in his ca-

! Lt. Col. Harold Moore (Mel Gibson), wants his soldiers
“ to know they are fighting not only for their country but
also for each other. Moore and his right-hand man, the
tough-as-nails Sgt. Maj. Basil Plumley (Sam Elliott)}, well
train their men, who include the idealistic 2nd Lt. Jack
Geoghegan (Chris Klein) and the cocky (¥ 8 X #)
helicopter pilot Maj. Bruce Crandall (Greg Kinnear).
Moore" s wife Julie (Madeleine Stowe) acts as the leader
for the wives on the base, helping them cope with what
their husbands are about to face. When Moore gets his
| orders to go into Vietnam, he knows it may be an im-
possible situation. He tells his men the only way to sur-
vive is to watch each other’ s backs—and that he’ Il be
the first one in and the last one out. What he doesn’ t
know once they get to Ia Drang is that his men are ter-
ribly by the North The bloody
battle that ensues{ B % 5 4: ) kills many men on both
sides, but thanks to Moore’s sheer willpower(##7) and
strategic know-how($$3), he and his men make it out

reer? He's fought in just about all of them— World War |
(Gallipoli), Revolutionary (The Patriot), apocalyptic
{The Road Warrior) and well, Braveheart —and now
Vietnam. Moore is a just the kind of great combat leader
we envision(f84, 8 ) —strong, fair, emotionai—and
Gibson embodies( ALk %) him to a tee, but it's just
not much of a stretch({# /&) . Elliot is particularly good
as the grouchy(R# XM, RHAY) Plumley, delivering
some of the only humorous( & #IE A , ¥HK9) Lines in
the film, Klein falls into his sweet-guy persona % £ )
easily and tums on the sap(% 71 ) when it’ s needed.
Unfortunately, this may be the only thing Klein will be
able to do in his career. The always good Barry Pepper
comes off as the most genuine as journalist Joe Gal-
Ioway, who witnesses these soldiers bravely fighting for
their lives. Pepper isn’ t new to the war game either,
having brilliandy played the religious sharpshooter (# 4
F) in Saving Private Ryan.




_ DISCOVERY
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ecp in Savage River State Forest—a long scramble and slither from the nearest
road—stands a forest so ald that its giants were already standing tall at the start of
the Civil War.

Here, on a steep slope overlooking the ravine cut by the Savage River,
black bears” trails ramble among towering red oaks, white oaks, maple and beech that
ecologists say are at least 200 years old. The soft gray of the winter forest is hazed by the
green of ancient, moss-covered hemlocks. Velvety red fungi explode from the trunk of
a longdead fire cherry wee, and rare plants poke through 1 litter of decaying branches.
On a mild winter aftemoon, veteran conservationist Ajax Eastman beamed with
pleasure as she stood amid one of the few remaining patches of never-logged forest in
Maryland. “The last time I was here, "Eastman said, “we thought we had just lost it.
In 1997, Eastman and other conservationists gave up a chance to place this tract
on a list of state-protected”“wildlands” where most kinds of human alteration, including

logging and trail-building, are banned. In a last-minute deal, the conservationists agreed
o remove the tract in exchange for legislative pe ___ .
approval of 25, 000 acres of other wildlands
throughout the state. :

Now a new coalition of environmentalists
thinks the time might be right to designate two
tracts inside Savage River State Forest as wild-
lands, off-limits forever to everything but hiking
and hunting,

The move has ruffled some feathers in
Annapolis, among state land managers who say
it's their job to decide what's best for the forest,
and among Western Maryland legislators who
want to keep state forestland available for log-
ging. And there’s a rival proposal to set aside part
of one tract as an ecological research site,

Top officials at the state Department of
natural Resources, which owns and manages
the forest, say they haven't decided whether to support the wildlands bill.

DNR Secretary J. Charles Fox said last week that the agency is considering the
wildlands proposal and other options for protecting the two tracts, “We' ve made a
commitment that we will not timber them [through 2003], and I believe there are
somie unique values there that may be deserving of special protection, "Fox said.

No one knows how much old-growth forest remains in Maryland, but everyone
agrees it's a tiny amount. Almost all of the stte’s forests-like those all over the
East—haye been cut at least once singe Buropeans arri
but the steepest and m ct

finding 1,000 acte rth
there that are

ye
contiguous traet of old-growth forest
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Savage Mountain and none in the Savages. But independent ecologist
of the DNR s efforts to

Daniel Boone, who used to be in char

protect endangered species and historical sites, said there are several
in The Sav:

r day,

stands: of ancient

On a Deceml Boone and Eastman hiked deep into the

area, to the confluence of the Savage and Little Savage rivers. They
walked among oaks more than three feet in diameter and at least 200
years old, by Boone' s estimate. They paused at a shredded old log,
one of many giants lying on the forest floor.

A bear had plucked the wild grapes that grew in the
old tree’s branches,

gobbled the acorns it bore, then

&
ripped apart the log to feast on grubs below the bark
Quk trees don 't reach their maximum output

of acorns until they"re 125 years old, Boone said,

are ideal habitats
and other acom-loving

so old oak forests like this on
for bears, wild turkey
creatures

The fallen trees have drawn mounds of nu-
trient-rich soil to the surface with their roots as
they toppled,
sunlight enters the forest
grow.

and have created clearings where 18
encouraging seedlings to

Many dead trees remain upright, providing nest sites
for scarlet tanagers, cerulean warblers and other songbirds that
are becoming rare because they depend on old trees, Boone said.

The hikers reached the banks of the Savage River, which flowed
over tilted beds of sandstone. In side pools, the chill water moved as
slowly as smoke on a windless day. Here biologists have found the
state” s highest density of native brook trout, Boone said. “This is
probably biologically the richest of all the Savage River lands, "he said.

It’s also rich in potentially valuable timbet eut from tall old oaks,
cherries and other hardwoods. Savage River State Forest is famous for
the high-quality red oak it produces, Maxim said. Although timber
companies might not want the oldest trees, which might be rotting,
adjacent stands that date from the early 1900s could be valuable,

Richard P.Barton, DNR's superintendent of state forests and
parks said he recognizes that old-growth tracts are worthy of protection.

“I have given explicit orders that there is to be no timbering in those
areas until they are thoroughly teviewed, " Barton said. “ They are as
protected as I can make them. "

Barton said he believes the forest will do better if state experts
have freedom to manage it. The wildland designation would prohibic
the state from putting out wildfires or spraying the trees with pesticides
to fight gypsy moths, he said.

"Wildlands are 2 gaod thing. I understand why we want to have
that, "Barton said. “But too much of that, and we can limit our ability
to correct mankind’s etrors.

Boone counters that natural forces such as fire are good for the
forest and should not be kept out. It s folly to think humans can cor-
rect past forestry crrors, he said—only time and nature can do that.

“Folks who are opposed to wildlands call it locking up the forest, ”
Boone said. “Inimy opinion, it' s setting it free. .. . Ifyou let it go, it's
going to take care of itselfl

Whatever the outcome of this year' s debate, Barton said no one
can guarantee that the old.trees will be preserved forever. “Anybody
who:ghinks anythingis pemmaient is dreaming, "Barton said. “There's
00 such thing as permanent protection.
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olten rocks deep in the earth’s interior may be

wet, say. From
lab experiments, they have concluded there may
be more H,O deep underground than in all o
ceans, lakes, and rivers combined.

The scientists first heated “mineral cocktails” to a
white-hot 1600 degrees Celsius and squeezed them until
the pressure reached more than three million pounds per
square inch. Then they cooked the samples for an
hour. The experiments replicated’ the environment and
conditions deep in the Earth.

Based on what they witnessed® in their lab, the re-
searchers concluded that more water probably exists
deep within the Earth than is present on Earth’s sur
face—as much as five times more. “Our results suggest
that the lower mantle® can Dotentially store considerable
amounts of water,” said Motohiko Murakami of the
Tokyo Institute of Technology, where the experiments
were conducted.

“The presence of water in the crystal structure of
[deep-Earth] minerals would be expected to soften the
minerals and change their flow behavior,” he
added. That, in turn, could affect how the innards‘ of the
planet mix and shift over time, and could indirectly af-
fect conditions and forces near the surface, such as plate
tectonics. ©

Wet Rocks 2%

Far beneath the seas, in the lower mantle, rocks
exist at temperatures and pressures similar to those
recreated in the Tokyo lab. The research team wanted to
determine how much water might be in that region of
Earth’ s interior, which they did by studying the nature
of the chemical reactions in their tabletop mini-mantle.
The results indicated that the lower mantle has a lot
of water, they reported.

Murakami and his colleagues reached their con-
 E—

clusion based on® how much water they managed to
dissolve under the experiment’ s extreme conditions in
several types of material that make up much of the lower]
mantle.

They used heat and pressure—25. 5 gigapascals’ of|
it, or more than 250, 000 times natural atmospheric
pressure at sea level—to create four mineral compounds|
that exist in the lower mantle.

These minerals—manganese perovskite, calcium®
perovskite, magnesiowustite”®, and stishovite" — were
produced as a result of the reactions among the chernical|
ingredients the researchers had placed inside a pressur-
izing rulti-anvil apparatus. When water was added, some|
of it was absorbed into the newly formed minerals.

In different trials, the scientists slightly varied the
proportions of the ingredients they used, and added or
removed trace quantities of certain metallic compounds,
that they suspect mix in small amounts with more
abundant materials in the lower mantle.

The trials resulted in different amounts of water
being absorbed into the mantle-like matter. But in each
case, water made up at least 0. 19 percent of the mate-
rial's mass.

That doesn’ t sound like a lot, but for Murakami and
his team, the finding was a watershed.

A Waveless Waterworld T8kt 57

Earth's oceans make up just 0. 02 percent of the
planet’s total mass. This means the vast lower mantle
could contain many times more water than floats on the
planet’s surface.

The Japanese experiments don’ t guarantee that
that’ s the case, of course, because the researchers
haven' t actually measured the mantle. No one is ever
likely to get a direct sample of material from the fiery’?|
mantle itself. But by simulating mantle-like conditions in
the lab, Murakami and his colleagues have demonstrated,
that a water-rich inner Earth is plausible. 1%

Just how water-rich it is depends on the amount of|
trace “impurities”in the minerals, Compounds such as a-
luminum and iron“could dramatically change the solu-
bility'* of water in these minerals, "Murakami explained.

Other research has suggested that a zone between|
the mantle and the crust also contain a great deal of|
water, the Japanese researchers noted. It s0, there could,
be more than ten times the amount of water inside the
planet as there is on its surface. =)
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