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Artificial Light
on the Sea

Unit1l
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1. 85 send a wake-up call about ( ) inflation
conduct an on-site survey for some ( )
erosion
book a boat trip to ( ) islands

............................................ apply()mte]hgencetechnologytodnvmg

5. BEEYOLHREERERT S ensure a diversity of ( ) life

a. artificial  b. coastal c.global d.marine e.offshore f. southern

1. RRPRDOZBRILREFRZ RS T reduce carbon dioxide in the ( )
2 MEZICFRIEAIN/=EE%E welcome a newly employed ( ) in the
B 7e UL p) laboratory
3 BEMBOREWERZ2ZIE pinpoint a decisive ( ) in the extinction of
T H3 dinosaurs
BAERER TOWHE - A study the prey-( ) relationships in a wildlife
4. .
BREHEAND reserve
5. REEEHNLSOEREFD wait for a ( ) from the film director

a. atmosphere  b. colleague c.confuse d.cue e.factor f. predator
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Night lights make even the seas bright

Part 1

10

15

Not even the sea is safe from the glare of humans’ light
at night. Researchers published the first global atlas of ocean
light pollution. It shows large chunks of the sea lit up at night.
And that risks confusing or disrupting the behaviors of sea life.

Coastal cities cast haloes of light that stretch over the
ocean. So do offshore oil rigs and other structures. In many
places, the glow is powerful enough to penetrate deep into
coastal waters. And that light risks changing behaviors of the
creatures that live there.

Artificial lights are known to affect land dwellers. Night
lighting can prevent plant pollination and foil fireflies’ flashes.
They even make it harder for sparrows to fight off West Nile
virus. Bright lights near shores can spread the glow out to sea.

Tim Smyth led a research team to assess where in the
water this glow is strongest. Smyth is a marine biogeochemist.
That means he studies how life in the oceans interacts with the
environment using biology, chemistry and geology. He works at
Plymouth Marine Laboratory on the southern coast of England.

Part 2

Smyth and his colleagues started with a world atlas of
artificial night-sky brightness that had been created in 2016.
Then they added data on the ocean and atmosphere. Some
data came from shipboard measurements of artificial light in
the water. Others came from satellite images that estimate how
clear the water is. Particles in the water, such as sediment and
tiny floating plants and animals, can affect how far downward
light travels. These factors vary from place to place and may
change with the seasons. The team also used computers to
simulate how different wavelengths of light move through
water.

Next, they wanted to know how that underwater light
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might affect animals. Not all species will be equally sensitive.
The team focused on copepods. These common shrimplike
creatures are a key part of many ocean food webs. Like other
tiny zooplankton, copepods use light as a cue to plunge en
masse to the dark deep, seeking safety from surface predators.
Normally they use the sun or the winter moon as their cue. Too
much artificial light can mess up their usual patterns.

Light pollution is strongest in the top meter (about three
feet) of the water. Here, artificial light can be intense enough
to confuse the copepods. Nearly 2 million square kilometers
(770,000 square miles) of ocean get such intense night light.
That's an area roughly the size of Mexico.

Farther down, the light gets weaker. But even 20 meters
(65 feet) deep, it's still bright enough to bother copepods
across 840,000 square kilometers (325,000 square miles) of
ocean.

The team described its findings December 13 in Elementa:
Science of the Anthropocene.

(456 words)

copepod HA T

zooplankton E¥ET >0
kv

cue &K

plunge RUHAT

enmasse £HT, —FIC

mess up ~ ~EHERLED
9%

square kilometer
EHFOA=MNL

Further Notes

£.12 West Nile virus 1937 £ H v 2D West Nile b 5D RBAEBENSFEBE SN TAILA, 7

218

AYAH, APIF, RRFIF, AR, I—Ov /NG ERSEEICS T, BEWMOBICRREY 1
IR SN, EICWENLTE MIBEREL, VIR MNFAILBPKREEEIESRIT, B
ANDWEDBKREL, SHOBEDPERINTVED, B, AXAFRELTTICVAILAER
BLTW3,

Plymouth Marine Laboratory 4 X! XD 7 U R (455> NERET TV + VNOEE

#T) (RIS MBI, 1988 DRI LIE, BEFEROMEBICE EE S THERET

NDIRIEFBEERZHRICGHEE - ARZREL WS, YA V7O AF v INBFEEMICIS R
SFEDOHRRIEZED—H,

0.47 Elementa: Science of the Anthropocene ZBEWGA—T V7 I ADF Y 74 v 24iERM

#5. * Anthropocene TAFTtH (CALAEW/DELAEW ] /—RIMEEEZEEDON
I ZIby Y T 2000 FICER LT TABORK] E VWO RBREKOH L VWK S, AHE
DPHIRDERRPARICERLEHEEZEZ S LD ICG SRR, E VWO EKRT, BEORHTH
DRDOMEXFERT,



Exercises
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1. The entrance ceremony last April ( ) a speech made by the
president.

2. The budget provided by the company will ( ) project to
project.

3. The vaccine ( ) another drug and resulted in a deadly side
effect.

4. We need to stop ( ) unimportant details or we’ll never

move the discussion forward.

5. Some insects succeed in ( ) their predators by emitting

poisonous chemicals.

fight off focus on interact with start with vary from

Part 1 1

REVIEW o

. One effect of artificial light is that it can be ( ) to some marine
creatures.

a. beneficial b. stimulating c. stressful

2. Tim Smyth and his teammates aimed to identify ( ).

Part2 i 1.

a. the largest chunk of the sea lit up at night

(o3

. the brightest place in the water

c. the interactions among life in the ocean

( ) affect the depth to which light can penetrate water.

Q

. The shipboard measurements b. The particles in the air

0

. Some small sea organisms can

2. The researchers used ( ) of copepods to conduct their study.

a. the light sensitivity b. the physical strength
c. the popularity as the predator

Unit 1 / Artificial Light on the Sea
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a. It has long been known that artificial night light poses a major threat to land animals.

© b. For the first time, researchers surveyed ocean light pollution caused by humans on

a global scale.

c. Powerful light emitted from coastal cities or offshore structures such as oil rigs

spreads far out to sea.

d. Researchers examined where in the sea the glow of light is strongest.

Part 2 :

— — —

a. For example, they focused on copepods that make up an important part of ocean

food webs.

b. Near the surface of the sea, copepods’ behavior can be confused by strong artificial

light to a great degree.

c. Using the data collected from shipboard measurements as well as satellite images,

scientists analyzed how artificial light could interfere with sea creatures.

d. Copepods normally depend on natural light from the sun or the moon in order to

10

seek safety from predators.

Writing Strategy
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1. AIOXDED LS ISBFENDERRITERHEEZEA 500 25 dIC, HRELLET—2%
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Researchers collected data to decide [ artificial / behavior / can / how [/ light /

normal / affect ] of sea creatures.

2. [TRTOBHIAOEBEICEHFLLHREE., tLWIDITTIEEVL] & ZOREHEIIE T
“l'all | are / equally | not /| sensitive / species / to ] the glow of light,” said the

scientist.
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ex) Who is she ? — | don’t know who she is.

dpDL04 @ cD1=12

BRXOTHBYZEEMY., BEZa~dDLERUTELS S,

Q:

3]

Does bright light ?

Not in the least. They can hide deep in the forest.

The truth is that land animals are also threatened like sea creatures.
The brighter the light becomes, the safer the animals are.

That’s right. Usually, they are stronger than fish.

: Why do copepods ?

Because they are not so sensitive to sunlight.
To avoid assault by predators.
The reason is that they are an essential part of food webs.

In fact, they need to hunt for tiny plankton.

Unit1l / Artificial Light on the Sea
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Artificial light damages the Earth’s daily light and dark rhythm that
animal * ) animal life-sustaining behaviors such as
reproduction, sleep, and protection from predators.

An increased amount of light at night is likely to (* )
human melatonin production, which results in sleep disorders, fatigue,
headaches, stress and other health problems.

Artificial light can cause fatal damage to insects. Declining insect
ecosystem | populations negatively impact all species that (* ) on
insects for food or pollination.

Glare (* ) drivers at a higher risk of being unable to
driving see pedestrians and obstacles on the road. Also, excessive light can
lead the drivers to (* ) traffic lights and signs.

According to the survey in 2022, in the U.S. alone, outdoor lighting
energy (¢ ) about 380 TWh* every year. That’s enough to
power 35 million homes for one year. * TWh = terawatt hour

Our ancestors experienced a night sky that (- )
others science, religion, philosophy, and art. Millions of children across the
globe will never know the wonder of the Milky Way.
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