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After more than two decades of scientific service, the International
Space Station (ISS)* is expected to bid a final farewell. The research hub
has allowed us to expand our understanding of Earth, the solar S};;‘éem,
and beyond. More than two hundred astronauts have visited the station,
while researchers have conducted thousands of experiments and studies —
from tracing the origin of stars to understanding the impacts of space on
the human body. This space laboratory has \touched and transformed
nearly every major scientific discipline. °

Earlier this year, NASA* announced plans for the station’s eventual

retirement in 2031, but it’s unlikely that the 450-ton lab will meet a quick
(7)

eventually burn up in Earth’s atmosphere. However, most of the ISS will
sink into Point Nemo, a remote area of the Pacific Ocean so far from land
that many scientists refer to it as a “space cemetery,” after the number of
spacecraft laid to rest in the watery grave. ’

The isolated stretch of ocean is an ideal location for a spacecraft to
crash without causing any potential harm to humans or destruction to
cities, as NASA describes in the ISS’s transition plan. The name “nemo” is
Latin for “no one” and just as the moniker* implies, it's uninhabited by
humans. In fact, it’s the furthest point from any landmass® on Earth.

There’s hardly any life in the nutrient-poor waters —the lack of
biological diversity is one of the reasons Point Nemo is used as a galactic
dumping ground. At one time, Point Nemo offered a perfect bl:r)lk canvas
to study a deep underwater location completely untouched ( V ) the
human environment, says Leila Hamdan, associate director of the school of

ocean science and engineering at the University of Southern Mississippi.



1

Hamdan studies deep sea biogeography — particularly, how shipwrecks
change the biodiversity of the ocean floor.

But large technology exposed ( W ) the elements of space
presents a whole different set of unknown variables. ( X ) the clock
ticking on the ISS’s impending® watery doom, some are questioning how
space exploration ultimately impacts marine life.

“Before we(zueven had the technology to go [to Point Nemo] and put
deep submersibles* in the ocean and collect samples from that location,
we've already been putting the relics of space exploration there,” says
Hamdan.

According to Hamdan, it's hard to know ( Y ) the long-term
effects of throwing satellites into the ocean has a positive or negative
impact on marine wildlife and local ecology. But shipwrecks might offer
some clues, she says.

When a ship runs aground®, the microbes* surrounding the wreck
tend to be more diverse and play an important part in keeping the
environment healthy. However, unlike vessels that sail across the sea,
these structures orbiting Earth have traveled through space. The ISS, for
instance, contains decades of experimental equipment, materials, and even
traces of altered human DNA. It’'s uncertain what kind of long-term effects
the crafts — and what they carry — will have on Earth’s seabed.

“That’s going to be a really large human structure with a lot of
human materials in it, that is now sitting on the seafloor,” she says. “It

would be naive to think that that’s not going to change the ecology that’s

present.”

Space junk is just one type of marine debris that contributes to the
increasing widespread pollution of Earth’s oceans. According to the Office
of Coastal Management, more than 800 marine species have been injured,

become ill, or died due to consumer plastics, metal, rubber, paper, and
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other debris. While the ISS is larger than most trash in the ocean, other
experts are less worried about its immense size in comparison to other
sunken junk. .

“If you look at the volume of the International Space Station, it’s
nothing compared to an ocean tanker,” says Cameron Ainsworth, an
associate professor of physical oceanography® at University of South
Florida’s College of Marine Science. An average 700-foot-long tanker easily
surpasses the ISS’s end-to-end length of 356 feet, making the station
equivalent to “a few tons of aluminum crashing down into the ocean,

which is going to be no more impactful than a ship sinking.”

But as Earth’s orbit becomes increasingly cluttered with* more space

junk crowding, those few hundred pounds of debris per craft will

eventually add up. “The ocean isn’t a limitless repository, for all of our
space junk,” says Erik Cordes, a professor an(df Jvice chair of biology at
Temple University. Cordes, who was one of many experts called in to help
after the Deepwater Horizon oil spill in 2010%, knows all too well the
damage human activities can have on marine life.

Although he understands the appeal in landing decommissioned
spacecraft as far from people as possible, Cordes says that there are a lot
of “unpredictable” consequences to dropping tons of scientific equipment in
an area that scientists historically don’t know enough about.

“People generally think of the deep sea as this big, muddy, barren

(g)
desert, and that’s really not the case,” he says. “( & ) more exploration

we (W ) the (9 ) really amazing habitats and ecosystems and

animals we ( 2 ) to ( B ) on the ocean floor.”

Marine scientists often have to resort to making guesses about
what’s lurking® at the bottom of the ocean, Cordes says. But until they
have real data, like high-resolution maps and images to scan the deepest

parts of the seafloor, more work is needed before it becomes possible to
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predict what, if (  Z ), long-term impact dropping satellites into Earth’s
oceans really has.

NASA states in the ISS decommissioning debrief* that impacts to
marine life are likely to be minimal: “During descent through the Earth’s
atmosphere, the space station would burn, break up, and vaporize* into
fragments of various sizes. Some fragments of the station would likely
survive the thermal* stresses of re-entry and fall to Earth. Environmental
impacts of these debris pieces within th((a1 )anticipated impact area would be

h

expected to be small.”

(By Tatyana Woodall, writing for Popular Science, February 23, 2022)
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(a) hub

1 center 2 fund 3 project 4 technology
(b) touched

1 built on 2 drawn on 3 exploited 4 influenced
(¢c) ultimately

1 finally 2 quickly 3 rarely 4 slightly
(d) immense

1 huge 2 insignificant

3  tiny 4 unsuitable
(e) surpasses

1 blocks 2 destroys 3 exceeds 4 resembles
(f) repository

1 hope 2 source 3 storage 4 territory
(g) barren

1 fairly cold 2 hopeful 3 lifeless 4 very bright
(h) anticipated

1 estimated 2 prohibited 3 undesired 4 usable
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(7) meet a quick demise

end its life shortly

find a new owner soon

make a speedy recovery

> W o

pass by a fast-moving object
(1) after the number of spacecraft laid to rest in the watery grave
1 because many spacecraft are safely stored here before they are
engraved
2 due to the fact that many space graves have been repaired by
using water from the ocean
3 following the creation of special graves in the ocean for those
astronauts who lost their lives in space
4 since so many spacecraft which are too old to be used have been
crashed into this area of the ocean
{7) a galactic dumping ground
1 a natural platform to observe planets in other galaxies
a protected area where throwing away space debris is prohibited

an area where space debris is designed to fall

= W N

an island made of materials from other galaxies
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1 The ISS is widely regarded today as a failed scientific project, and
humans need to get rid of it with as little damage to the environment
as possible.

2 Most satellites, when they become too old and are no longer used,
leave the Earth’s orbit, disappearing far away into space.

3 According to NASA, the sea water around Point Nemo has little
marine life, which makes the area an ideal place for disposing of
space debris without worrying about the impact on biodiversity.

4 Leila Hamdan thinks that studies about shipwrecks can help
scientists to understand the effect of abandoned satellites in the ocean.

5 According to the Office of Coastal Management, the ISS is so full of
consumer plastics, metal, rubber, and paper that it represents an
unprecedented threat to more than 800 marine species.

6 Cameron Ainsworth believes that space junk is less harmful to
marine diversity than shipwrecks, but is worried about the former’s
sheer quantity.

7 Erik Cordes thinks that scientists cannot arrive at any definite
conclusion about the impact of space debris on marine life because
there is a lack of data.

8 NASA states that there would be no problem in letting the ISS
enter the Earth’s atmosphere because no fragments will actually reach

the surface.

[ -F KRIZHORNTHREBZ HAGEIZRL 2 S v,
It would be naive to think that that’s not going to change the ecology

that’s present.
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Nobody likes catching a cold. But it seems that we all have a pretty
(a)
effective weapon that can reduce our chances of getting one: being happy.

In a study published back in 2003, over 300 volunteers in the US were
knowingly infected ( W ) a virus responsible for the common cold. They
were then monitored for symptoms over the next five days. The results
were clear. Those with tﬁe most positive outlook on life were three times
less likely to develop cold symptoms than those who were the least happy.
Other studies have reached similar conclusions.

A positive mental attitude can have long-term health benefits too. In
the US, the autobiographies of 180 Catholic nuns in their 20s and 30s
were analysed by psychologists to see what they’ revealed about their
personalities. It showed that those who were positivg)and happy tended to
live 7 to 10 years longer than those who weren't.

In spite of such studies, the influence of our mind over our health
has left some members of the medical community decidedly sceptical®*. But
there’s a growing body of research showing that what goes on in our
heads has a direct influence over how healthy we are. Not only that, our
thoughts can even help cure us ( X ) some ailments*. Importantly,
researchers are now starting to understand more about the mechanisms at
work: how our thoughts are connected to our physical health.

A researcher at the forefront of this field is Dr Laura Kubzansky,
co-director of the Center for Health and Happiness at Harvard School of
Public Health. One of her most recent studies — so recent, in fact, that it
has not yet been published — involves just over 70,000 nurses in the US.

In the research, she discovered that those who are the most optimistic

have roughly 15 per cent longer lifespans than those who are the least

797



optimistic.

In part, it is thought that differences in longevity*® like this are
down to the fact that those with positive attitudes tend to do more
exercise and smoke less. But it is not just that. “People with higher levels
of positive emotions do a better job of’ managing stress,” explains
Kubzansky. (/1#%) Reduced stress also reducéi) “allostatic load*”: a medical
term for the general wear and tear on the body, such as \gt_@ on the
internal organs, that takes place under long-term stress. -

But, says Kubzansky, this is likely to be just part of the picture:
there will be other biochemical processes within our cells that are
influenced by our positivity that were not aware ( Y ) yet. Part of the
problem is that medical research has been understandably focused on
getting to grips with what’s going on in our bodies when we're ill, rather

(7)

than when we’re feeling well and things are going right. “We’re not very

good at looking at the biology of good functioning, we mostly just look at
the biology of nor(ril}al or bad,” she says. “But the time for positive biology
has come.” (HHi%)

When it comes to the influence of our minds on our bodies when
we're ill, the most widely known phenomenon is the placebo effect. Here,
when someone takes medication that has no active ingredient, such as a
sugar pill, it can do anything from _numbing headaches to relieving
symptoms of colds. It all comes dowriﬂ( 7 ) believing the medication
will help. (F7H%)

In most placebo studies, each volunteer is told they will either
receive the real treatment, or a placebo. But Dr Ted Kaptchuk, a placebo
researcher at Harvard Medical School, decided to actually tell volunteers
he was giving them a placebo pill for irritable bowel syndrome*. “Every

”

placebo researcher in the world said ‘Ted, you are crazy,” he says. But

bizarrely, it still worked. The patients said their symptoms improved by 60
(g)



per cent. “In fact, it’s consistently worked in nine studies,” says Kaptchuk.
(h)
(rig)

Studies have ( & ) that when a medical treatment is ( W )

(9 ) something else, such as a sweet or a smell, ( 2 ) something

else can produce the same effect ( ¥ ) the medicine after a while. In

one study in Germany, for example, this technique enabled volunteers’
bodies to produce natural killer cells* — cells that are part of the immune
system® — in response to a sherbet sweet*. The idea is that in the future,
the bodies of patients could be trained to subdue pain, fight infections or

(1)
calm allergies®* by conditioning. Eventually, long-term medication may not

be needed.

All of this research points towards a future where our minds play
more of a role in our health, both when we’re well and when we're sick.
But there’s a million dollar question —how much can we actually change
our mindset* anyway? “It’s not easily modifiable,” says Kubzansky. “I dont
think somebody one day says, Tm gi)li)ng to be more optimistic today.” If it
was that easy we’d all be in utopia. But I do think it’s modifiable with
some focused attention.” When it comes to harnessing the power of the
mind in medical treatments, it seems théﬁé’s still work to be done to
change the mindsets of some in the medical community. “The question is,
how do you move the system?” says Kaptchuk. “Sometimes it’s science,

sometimes it’s will, sometimes it’s the imagination.”

(By Andy Ridgway, writing for BBC Science Focus, April 1, 2019)
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(a) pretty

1 beautiful
(b) symptoms

1 causes
(c) revealed

1 concealed
(d) managing

1 controlling
(e) strain

1 blame
(f) numbing

1 counting
(g) bizarrely

1 luckily

(h) consistently

1 always
(i) subdue
1 begin

(i) modifiable

1 adjustable

3 irreversible

(k) harnessing

2 hardly

2 cures

2 criticised

2 fostering

2 dependence

2 easing

2 naturally

2 irregularly

2 decrease

1 keeping in touch with

3 putting up with

popular

resistances

disclosed

offering

knowledge

extending

strangely

reluctantly

entertain

intolerable

justifiable

making use of

very

signs

disguised

running

pressure

repeating

suddenly

temporarily

increase

setting the tone of
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(7) getting to grips with
1 fully forgetting
fully grasping
partially feeling
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partially helping

(1) the biology of good functioning

the data about physical exercise

the effectiveness of biology as a discipline

the way being good has health benefits

= W N

the way our bodies work when we are healthy
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Studies have ( & ) that when a medical treatment is ( \ )
(9 ) something else, such as a sweet or a smell, ( % ) something
else can produce the same effect ( 4 ) the medicine after a while.
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1 In the 1920s and 1930s, American psychologists interviewed 180
Catholic nuns to assess how positive and happy they were.

2 Despite some doubts in the medical community, growing scientific
evidence suggests that the more optimistic people are, the longer they
tend to live.

3 Dr Laura Kubzansky finds it problematic that medical researchers
tend to be more interested in understanding illness than good health.
4  The placebo effect is produced with a mental health medication
containing an active ingredient which makes patients feel more

optimistic.

5 Dr Ted Kaptchuk told his volunteers that the pill they were to
receive was one developed for the treatment of irritable bowel
syndrome.

6 Dr Kubzansky believes that we can soon live in a utopia where

everyone is more optimistic and therefore healthier than people today.
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Sheila:
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Lewis:

Sheila:
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(Lewis visits his Aunt Sheila’s house.)

It’'s so nice of you to visit! Your uncle and I were both so glad
when you decided to study at West Country University, just a few

miles from our house. (a)

Thank you! Actually, I didn’t realise just how close you are. It
was only twenty minutes on the bus, and the bus stop is right
next to the student house where I'm living.

(b) There’s a lovely walk over Hangman’s Hill.

And do please visit at any time! Now that your cousin Brenda has
got married, we nearly always have a spare bedroom available.
That is, if you want to stay the night.

Thank you. That’s very kind.

Now, as for today, lunch will be in about forty minutes. Your
uncle should be back from his fishing by then. But can I get you
a drink in the meantime? A cup of tea, maybe? Or coffee?

Umm, well I'd rather have something cold.

(c)

Yes, of course! We've got some nice sparkling apple juice, which
we’ll be having with lunch. And then there’s ginger ale, orange
juice, and of course water. Oh, and your uncle’s homemade
lemonade, obviously!

Well, T'll have to choose the lemonade! I didn’t know he was still

making it. (d) I remember when we were

children, and we used to visit you, there was always lemonade!
Yes, he started making it when your cousins were children. At

first, it was just because he wasn’t happy with all the added



Lewis:

Sheila:

Lewis:

Sheila:

Lewis:

ingredients in the children’s drinks in the shops. You know, all

the chemicals. (e) But then everyone liked it,

and he just kept making it. Anyway, here you go!

(She hands Lewis a glass of lemonade and he drinks.)

Oh yes! It’s still so good. You know, it really is one of the most
refreshing drinks I've ever tried. You and Uncle Fred should open
a café and market it! [ZOLEL— FIZEEKRL VLD DH L% 5L,
TELLETLECOANIELATESIEINICTL 29

A few years ago, he did talk about the possibility of selling it. But
he decided that though his recipe works well for making small
amounts, it might not be so good if he was making commercial

quantities. (f) By the way, you can take some

back to university if you'd like?
I'd love to! You know I normally drink loads of water, but the
water in the student housing really tastes pretty horrible.

(g)

Goodness me, Lewis, we've been talking about lemonade, and I
haven’t even asked you about university yet! How are you getting
on at West Country?

(h) But then I've only been there for two

weeks, of course.
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1 And huge amounts of sugar!
And it’s also easy to walk or bicycle.

Besides, it has to be drunk within seven days.

= W DD

Do make yourself at home.

He uses Italian lemons now.

(2]

If you have anything?
It would be great to have an alternative to that.

It’s really good so far!

© o 3 O

Oh yes, I'd love another one.

10 Wow, that will bring back memories of the past.
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