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I held my breath and swam deeper, 10, 20, 30 feet. I heard a thunderous
crack, then another, so loud they vibrated my chest. Below my kicking feet, two
sperm whales emerged from the shadows, each as long as a school bus.

The cracking was coming from the whales; it's a form of sonar called
echolocation that species of dolphins and whales use to “see” undarwater‘ With
these vocalizations, called clicks, the whales were snapping three-dimensional
images of my body and those of my diving comi)anions from the inside out-—scanning
us to see if we were a threat, or if we were food. As we kicked down deeper, within
just a few feet of the mother whale’s gigantic mouth, the click patterns changed,
becoming slower, softer. They sounded to me like “coda clicks,” the sounds sperm
whales use to identify themselves to others in their family pod. The whales were
probably introducing themselves. They were saying hello.

Fabrice Schnéller, a French engineer with a degree in biology, was leading the
dive. For the past six years, he has traveled the world’s oceans seeking out these
face-to-face encounters. His goal is to record close-up audio and video data of sperm
whales passing one another coda clicks, which he believes contain coded information,
possibly a language. |

Sperm whales use coda clicks most often during socializing. They sound
unremarkable, like a popgun firing in quick succession. But when the clicks are
viewed on a spectrogram, a visual representation of an audio signal, each reveals a
remarkably complex pattern. Inside these clicks are a series of shorter clicks, each
lasting a few thousandths of a second, and so on. The more we focus in on a click,
the more detailed it becomes. And sperm whales can repeat these millisecond-long
clicks, which suggests, Schnéller says, that this is “some form of communication.”

We know little about sperm whale clicks and behavior because sperm whales
are too large to put in a laboratory, and until recently, few researchers have been
willing to study the animals up close in the wild. Who could blame them? Sperm
whales are the world’s largest predators. They have eight-inch-long teeth and can

grow as long as 60 feet and weigh up to 110,000 pounds. Their vocalizations, along
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with blue whales’, are the loudest animal sounds on the planet; the pressure waves
can damage human eardrums and even conceivably a person’s lungs. Diving with
them was considered suicide.

As a result, most research on sperm whales’ communication has been
conducted from a boat. This has nonetheless revealed some fascinating facts: Sperm
whales live in close-knit societies, females raise and guide pods that can include
three generations, and they appear to share regional dialects and family nicknames.
But studying the animals from the deck of a boat can also be limiting. Researchers
can analyze their clicks but can’t see how the whales’ interactions change in response
to those clicks, which is crucial for understanding how they communicate.

Those willing to get in the water with the whales face another problem. The
noise made by scuba gear scares the animals away, and they avoid submarines and
robots. Rebreathers, which recycle the divers’ exhaled breath into breathable air,
are relatively quiet but also expensive and too diffienlt to deploy on a moment’s
notice when pods approach. Thus, the best option for studying the behavior and
communication of whales is free diving. This is what it sounds like: diving dozens,
sometimes hundreds of feet, on a single breath of air.

After a chance, frightening encounter with a pod of sperm whales off the coast
of Mauritius in 2007, Schnéller became fascinated by clicks. Two years later he
started working with Fred Buyle, a Belgian former world-champion free diver and
underwater photographer, and the pair formed a volunteer-run whale communication
research project called Darewin, They wanted to record up-close sperm whale social
behavior and clicks, so they began approaching the animals while free diving.
When they entered the water wearing only a wet suit, mask, and fins, the incredibly
shy whales didnt scatter or attack. They were curious, and welcomed the divers
into the pods for hours, circling them and peppering them with communication clicks.

Free diving has another big advantage. It is totally silent, allowing Schnéller
and Buyle to record a clear audio signal of whale vocalizations. The team began
shooting video, including from 360 degrees, of their encounters. Darewin has
collected and made publicly available more of this footage than any scientific
institution or university. The group has built audio and video systems that will

allow researchers to record their encounters and see all the whales in a pod at all

— U3 —



times, which should help them determine who is clicking to whom, and how each
whale responds.

Along with Schndller and Buyle, the group includes the speech-pattern expert
Hervé Glotin, from the University of Toulon in France. It also collaborates with
Olivier Adam, a professor at the University of Paris. All of the data the researchers
find will be given away to whoever wants it.

Not everyone is a fan of this approach. Every few months Schnéller gets an
angry note from institutional researchers claiming his data is “unscientific,” or that
he’s harassing the animals, or that he’s just an amateur. He and Buyle insist they
are not trying to subvert the scientific system; they want to work within it. But the
current pace of research is far too slow and its approach is too timid.

“We finally have the technology and methods to significantly increase our
understanding of one of the planet’s most intelligent animals,” said Schnoéller. “We
can’t just sit here and do nothing. We've got to get in the water!”

Outsiders, he pointed out, were often behind the biggest advancements in
science. “You think of Einstein or Newton,” he said. “They were math guys
working regular jobs who set out to prove a crazy idea.”

Here’s the “crazy” part of his idea: Darewin is working with a team of
engineers on a small underwater machine capable of recording more information
about the coda clicks. Schnéller and Buyle believe that sonar images might be
contained in these vocalizations—that because these animals are already viewing
their world through echoes, they may also be able to send these echoed images to one
another. Theyll test the theory by capturing these clicks, sending them back to the
animals, and seeing if they repeat them. Next, the researchers will create artificial
clicks containing three-dimensional sonographic images of things in our world—a
tree, a human-—and send these as well, prompting, perhaps, a kind of dialogue.

While almost all experts agree that the whales’ clicks are a form of
communication, most are doubtful that we Wil} be able to understand, and even join,
these conversations. Yes, I realize that the idea of talking to sperm whales sounds
silly. It certainly sounded ridiculous to me when I first met Schnéller and Buyle in
2012 on an unrelated magazine assignment. And the team’s free-diving approach

seemed like a death wish. But after a few months of witnessing Schnéller and
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Buyle’s close encounters from the deck of a boat, I changed my mind. The free
diving they employed seemed safe and natural, a kind of underwater meditation that
connected them with the ocean and its inhabitants more closely than any researchers
before them. The whales could have easily eaten us or smashed us with their 15-
foot-wide tales. But they didnt. As I stared into the tennis bali-sized eyes of a
sperm whale mother and her calf, T immediately recognized that these were
extraordinarily intelligent, fully conscious beings. I believe the whales saw the

game in us.

1. All of the following are true about coda clicks EXCEPT that they are
4 . easy for humans to hear underwater.
t2. well understood by the scientific community,
/5, used by whales when socializing with each other.

=, made up of a series of shorter clicks.

2. The passage suggests that most research on sperm whales has been conducted
from boats because sclentists have
4. wanted fo preserve the whales’ natural habitat.
. assumed that diving with the whales would not be worthwhile.
/. had to rely on large pieces of equipment.

. been afraid to dive with the whales.

3. Research on sperm whales conducted from boats has revealed that
4 . the young may stay with the group even when they mature.
7. the father serves as the leader of the social group.
2, individual whales respond to clicks with predictable behaviors.

=. clicks are the same no matter where the whales are from.



4 . The underlined word “deploy” (paragraph 7) is closest in meaning to

4 . control.
7, observe,
7N, repair.
. use.

5. The main goal of the Darewin research project is to
4. promote free diving as an ideal research method.
©, study how sperm whales relate to other sea creatures.
/., understand the meaning of sperm whales’ clicks.

=. help prevent sperm whales from going extinet.

& . The passage suggests that the Darewin research group
4 . may not be scientific in their approach to studying whales.
ti . welcomes the assistance of outsiders to analyze their data.
/7. avoids the use of advanced technology in the study of whales.

=. hopes to study a wide variety of whales in the future.

7. The underlined word “subvert” {paragraph 11) is closest in meaning to

4 . analyze.
™, blame.
7, change.
=, support.

8. Fabrice Schnodller refers to Einstein and Newton (paragraph 13} in order to
malke the point that
4 . one need not be a genius to do research on animals.
17, scholars rarely attempt to solve big scientific questions.
73, one need not be a scholar to make a scientific discovery.

. the mystery of whale language will be solved by a genius.



§. The author would most likely agree that
4. diving with whales is a dangerous way to collect data.
1, it may be possible for humans to communicate with whales.
2y, Darewin researchers should do scuba as well as free diving.

=. whales will probably not be able to understand artificial clicks.

10. The most appropriate title for this passage is
4, Studying Whales Up Close.
7, The Lost Language of Whales,
73, Recent Research on Whale Behavior.

=. The Wonders of Free Diving.
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Running may be the single most effective exercise to increase life expectancy,
according fo a new review and analysis of past research about exercise and
premature death. The new study found that, compared to nonrunners, runners
tended to live about three additional years, even if they run slowly or irregularly and
smoke, drink or are overweight. No other form of exercise that researchers looked
at showed comparabie impacts on life span.

The findings come as a follow-up to a study done three years ago, in which a
group of distinguished exercise scientists studied data from a large store of medical
and fitness tests conducted at the Cooper Institute in Dallas. That analysis found
that as little as five minutes of daily running was associated with prolonged life
spans.

After that study was released, the researchers were flooded with queries from
fellow scientists and the general public, says Duck-chul Lee, a professor at Iowa
State University. Some people asked if other activities, such as walking, were likely
to be as beneficial as running for reducing mortality risks. High-mileage runners
wondered if they could be doing too much, and if at some undefined number of miles
or hours running might become counterproductive and even contribute to premature
mortality. And a few people questioned whether running really added materially to
people’s life spans. Could it be, they asked rather suspicicusly, that in order fo
reduce your risk of dying by a year, you had to spend the equivalent of a year’s
worth of time on the trails or track, producing no recognizable net gain?

So for the new study, which was published in Progress in Cordiovascular
Disease, Lee and his colleagues set out to address those and related issues by
reanalyzing data from the Cooper Institufe and also examining results from a
number of other large-scale recent studies looking into the associations between
exercigse and mortality.

Overall, this new review supported the findings of the earlier research, the
scientists determined. Taken together, the data indicated that running, whatever

someone’s pace or mileage, dropped a person’s risk of premature death by almost
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40%, a benefit that held true even when the researchers controlled for smoking,
drinking, and a history of health problems such as hypertension or being overweight.

Using those numbers, the scientists then determined that if every nonrunner
who had been part of the reviewed studies took up the sport, there would have been
16% fewer deaths overall, and 25% fewer fatal heart attacks. One caveat, however,
is that the participants in those studies were mostly white and middle class.

Perhaps most interesting, the researchers calculated that, hour for hour,
running statistically returns more time {o people’s lives than it consumes. Figuring
two hours per week of training, since that was the average reported by runners in
the Cooper Institute study, the researchers estimated that a typical runner would
spend less than six months actually running over the course of almost 40 years, but
could expect an increase in life expectancy of 8.2 years, for a4 net gain of about 2.8
yvears. In concrete terms, an hour of running statistically lengthens life expectancy
by seven hours, the researchers report.

Of course, these additions “are not infinite,” Lee says. Running does not
make people immortal. The gains in life expectancy are capped at around three
extra years, he says, however much people run, The good news is that prolonged
running does not seem to become counterproductive for longevity, he continues,
according to the data he and his colleagues reviewed. Improvements m life
expectancy generally leveled out at about four hours of running per week, Lee says.
But they did not decline.

Meanwhile, other kinds of exercise also reliably benefited life expectancy, the
regearchers found, but not to the same degree as running. Walking, cycling, and
other activities, even if they required the same effort as running, typically dropped
the risk of premature death by about 12%. Why running should be so uniquely
effective against early mortality remains uncertain, Lee says. But it is likely, he
says, that it combats many of the common risk factors for early death, including high
blood pressure and extra body fat, especially around the middle. It also raises
aerobic fitness, he says, and high aerobic fitness is one of the best-known indicators
of an individual’s long-term health.

Of course, the findings in this new review are associational, meaning that they

prove that people who run tend also to be people who live longer, but not that
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running directly causes the increases in longevity. Runners typically also lead

healthy lives, Lee says, and their lifestyles may be playing an outsized role in total

life expectancy. But even taking that possibility into consideration, he says, the

data suggest that running could add years to our lives.

1.

In the initial Cooper Institute study,

4 . subjects did not include people with health problems.

N,

. data were based on subjects’ medical and fitness records.

subjects were required to run at least five minutes every day.

. data were based on the observation of subjects in their daily lives.

2 . Duck-chul Lee was motivated in his research

4. to answer questions from the public about the Cooper Institute study.

I,

3.

. to gather a fresh set of data from runners and nonrunners.

to criticize the research methods of the Cooper Institute study.

. to prove that running is the best form of exercise.

In the new study, Lee and his colleagues

A . asked nonrunners to take up the sport of running.

7N,

. recruited subjects from a variety of backgrounds.

examined additional data from other studies.

. focused on the relation of exercise and lifestyle.

4 . The underlined word “caveat’ (paragraph 6) is closest in meaning to

4 . guestion.

VAN

. rule.

suggestion.

. caution.
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5. The underlined word “concrete” (paragraph 7) is closest in meaning to
4. abstract.
7, fixed.
7™, positive.

=. specific.

6. Lee and his colleagues found all of the following EXCEPT that
4 . even people who smoke and drink get benefits from running.
2, too much running causes life expectancy to decline.
/3, runners may live up to about three years longer than nonrunners.

- . walking and cycling also confribute to improved life expectancy.

7. One theme of the passage is that, in contrast to other forms of exercise, running
4. has a special effect on life expectancy.
17, will bring about positive changes in lifestyle.
2, is not well understood in its physical effects.

=. may not be associated with a healthy lifestyle.

8. The most appropriate title for this passage is
4 . How Running Affects the Human Body.
7, Recent Research on Exercise and Health.
7%, Running for a Longer Life.

. The Science of Long-Distance Running.
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At birth, human infants are prepared to make the sounds of any language in
the world. In the quiet moments as they awaken or ( 1 ) they go to sleep, it is
{ 2 ) to hear infants “practicing” many sounds. However, within a few weeks,
the infant’s range of language sounds will begin to ( 3 ). The highly efficient
computer that is her brain is { 4 ) to conserve energy and effort. Slowly but
surely, the infant will dispose of the “extra” sounds and rhythms, focusing in on only
those she { 5 ) to hear from the people around her. This is the reason experts
in child development recommend that babies { 6 ) spoken to in adult language
rather than in “baby talk.” Children will learn to speak using the accent and
intonation { 7 ) hear. Learning baby talk first means that, inevitably, all
children must devote themselves to unlearning the sounds of baby talk, ( 8 )
them with sounds actually used by adult members of their language community or

that of their immediate caretakers.

(1) 4. before o, since /N, unless =, while
(2) 4. frequent 7, important /v, noticeable =. possible
(3) 4. advance T, narrow /5. shape =, turn
(4) 4. corrected ¥, increased 7, programmed =. reminded
{5) 4. assumes I, becomes /3. continues . prepares
(6) 4. be 7, being 2\, have =. were
(7) 4. it o, they I\, we =, you

(8) 4. actualizing ¥, echoing /N, imitating =. replacing
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Jim: So, { 1 )?

Tom: Well, I've taken three classes so far.

Jim:  You were taking a class last fall, right?

Tom: Yeah, I was. It turns out that as a family member, T can take classes for
free.

Jim: Oh, ( 2 ! Your mom works there.

{1) 4. how long have you been dancing now
7, how often de they offer dance classes
2y, what have you been doing lately

. whe is in your dance class

(2} 4. that's right
Y, how about that
7. what a coincidence

=, I can’t believe it

Mary: Hi, Pete. You are right on time for our little dinner party.

Pete: ( 3 )

Mary: Would you like to make the salad? Tl prepare the steaks.

Pete: Sure! How about lettuce, tomatoes, cucumbers, and for some color, yellow
peppers?

Mary: That sounds fantastic. How would you like your steak?

Pete: Medium rare. ( 4 ) garlic bread?

Mary: Wonderful idea!
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(3} 4. What’s for dinner?
7, I just love cooking.
/3, What can I do to help?

. You seem to have everything under control.

{4) 4. Who wants some
w7, Why don’t we have any
2y, Where can I get some

=, How about some

Lisa: (5 ) that boy who lived next door when we were kids?
Kelly: You mean the one who was always swinging his baseball bat?
Lisa: Yeah, him. Two weeks ago I'm watching TV, and guess what?
Kelly: He'sapro? ( 6 )?

Lisa: Yes! He's playing baseball now for the Giants.

(5) . Doweknow
17, Do you remember
2y, Where is

=, How is

(6) . Can you introduce me
o, You met him
7%, Are you serious

=. Did you know that
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When my parents informed me that my blood type was A+, I felt a strange
sense of pride. If A+ was the top grade in school, then surely A+ was also the most
excellent of blood types—a biological mark of distinction.

It didnt take ( 1 ) for me to recognize just how silly that feeling was.
But I didn’t learn much more about what it really { 2 )} to have type A+ blood.
By the time I was an adult, all 1 really knew was that if I should end up in a
hospital in need of blood, the doctors there would need to make sure they gave me
the { 3 ) type. And yet there remained some questions. Why do 40% of
Caucasians have type A blood, while only 27% of Asians do? Where do different
blood types come from, and what do they do?

In 1800 the Austrian physician Karl Landsteiner first discovered blood types,
winning the Nobel Prize for his research in 1930. Since then scientists have found
some interesting ( 4 ) about them-tracing their deep ancestry, for example,
and detecting influences of blood types on our health. And yet scientists have yet to
come up with a good { 5 ) for their very existence.

“Isn’t it amazing?” says Ajit Varki, a biologist at the University of California,
San Diego. “Almost a hundred years after the Nobel Prize was awarded for this

discovery, we still don’t know exactly what theyre ( 6 ).7
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