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(1) The most basic foodstuff, common to every newborn baby, and a complete food in

itself, ( ) milk
@ is @ as @ with @ from
(2) The basic things that are needed to keep healthy ( ) a good diet, exercise and
sleep.
@ is @ are @ being @ to be
(3) It is essential for those who are afraid they are infected with HIV ( ) early so

that treatment can begin as soon as possible.
@ examining @ examined

@ having examined @ to be examined
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(2) @
'The basic things| (that are needed to keep healthy) ( ) @ good diet, exercise
and sleep.
@ is @ are ® being @ to be
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3) @
It is essential for those (who are afraid /they are infected with HIV) ( ) early
<so that treatment can begin as soon as possible>.

@® examining @ examined

3 having examined @ to be examined
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It is essential for those (who are afraid /they are infected with HIV) (to be

examined) early ...
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* XBETA1T
1 To make a robot behave more like a human ( ) more detailed research on intelligence
itself.

@ requires @ requiring @ to require @ s required

2 The reason some computer games have been so popular with players ( ) that they have
been able to provide them with great entertainment.

@ is @ are @ being @ tobe

3 A 14-year-old Japanese boy has obtained a patent for a cat repelling device he invented

( ) common items such as plastic bottles and orange juice.
@ used @ use @ using @ uses
4 In a recent survey ( ) was found that more than one in three Japanese feels fatigued

continuously for as long as six months.

@D such @ it @ that @ there

5 Because a complex combination of factors is involved, no one understands exactly why

the level of atmospheric CO2 ( ) naturally.

@O vary @ tovary @ varies @ varying
6 Weather satellites launched by the space shuttle will provide the watching eyes ( )
track typhoons, hurricanes, and other powerful weather phenomena.

@ needed @ having needed @ needed to @ needing
7 Some people who live in cold climates ( ) to places with warmer weather when they
retire.

@O move © to move @ that move @ moving
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8 Many people believe that the decline in animal species is one of the greatest threats ( )
Earth today.

@ face @ facing @ faced @ faces
9 The Internet ( ) entertainment to personal computers is a big threat to the movie
industry.

@ carry @ carrying @ have carried @ carried
10 It can be said that agriculture, engineering, and all other branches of science ( ) new

materials to be produced by chemists.

@ having required @ will require
@ will be required @  requiring
11 Over 140 “dead zones”, where ( ) is not enough oxygen for life to exist, are found

in seas throughout the world.

@ it @ this @ that @ there

12 If all the cereal crops ( ) each year were divided equally among the world's

population, everyone would have enough food.

@ produced @ had produced
@ had been produced @ produce
13 After the tsunamis ( ) Asia in December 2004, the availability of fresh water became

a major problem in the damaged areas.
@ hit @ to hit @ were hit @ were hitting

14 Group living offers social animals many advantages ( ) extra protection from
enemies and greater access to resources.
@ include @ includes @ including @ included
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15 Recent innovations in the techniques ( ) to manipulate DNA have greatly increased
our ability to isolate and study genes.
@ use @ used @ using @ are used

16 Although CO2 makes up less than 0.04 percent of the Earth’s atmosphere, it is far more
important than ( ) low concentration might suggest.

D is @ it @ does @ its

17 Because of the lack of a gene, most Europeans can drink alcohol without having their
face turn red or rapidly ( ) drunk.
@O get @ getting @ got @ gotten

18 Wind power, the fastest growing source of renewable energy, is produced by turning
large propellers ( ) to catch the wind.
@ place @ toplace @ placed @ placing

19 The gardener built an underground waterway to bring water to the garden without it
( ) on the way.
D evaporates @ evaporating @ evaporate

@ to evaporate

20 Human attempts to create tools to manipulate data ( ) back to 2600 B.C. when the
Chinese invented the wooden calculator called the abacus.
@ date @ dating @ is dating @ to date
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1( ) happens in allergic diseases is that the body overreacts to substances commonly
found in the environment.

@O That @ 1t @ What @ All
2 John’s proposal was immediately accepted by the committee, ( ) was expected by
many.

@ on @ so @ as @ such
3 We are currently in a situation ( ) we have to watch out for anything suspicious.

@ what @ where @ how @ why

4 The danger from those chemicals finally became so apparent that an international treaty
was signed ( ) banned the chemicals after 1996.
@ though @ was @ it @ which

5 Nobody really knows many different species there are on the earth, but estimates vary from 7

million to 100 million, ( ) only about 1.4 million have so far been identified.

@ which @ with which @ towhich @ of which
6 High blood pressure is the leading cause of strokes, ( ) hit more than 600,000
American each year.

@ from which @ with which

@ by which @ which

7 Humans have both physical and mental functions. But it’s primarily the mental functions that

make humans ( ) they are.
@ what @ which @ where @ that
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8 Cindy has been on a diet since she was 18, ( ) basically means she’s been hungry for a
decade.

@ what @ which @ that @ when
9 There are often special box seats at sports stadiums, ( ) people can watch games with

food and drinks.

@ where @ wherever @ which @ whichever
10 The phrase “fast food” first appeared in a dictionary in 1951, ( ) was a long time
after people started eating fast food.

@ when @ that @ it @ which
11 Oil can flow into the water system from any factory ( ) machinery is carelessly
oiled.

@ which @ what @ where @ that
12 ( ) is incredible about people living in this region is their freedom from many

kinds of illness, including heart disease and cancer.
O It @ So @ There @ What
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* DFEIEX

1 We should normally drink about two liters of fluids a day, but when it is hot, we may need
four liters or more, ( ) on how much we sweat.
@ to depend @ depends @ depending @ depended

2 Not ( ) to offend the reporter, the representative of the government answered the

question very carefully.
@ wish @ wishing @ to wish @ to be wishing

3 The World Society for the Protection of Animals said the animals in Afghanistan were in a
pitiful state, ( ) years of civil war and the recent military action.

@ to follow @ will follow @ following @ followed

4 Since some types of herbal medicine are in short supply, drug companies are looking again

to our natural world, ( ) to find new herbs.
@ to have hoped @ to hope
@ having hoped @ hoping

5 Scientists predict that by the next century, the earth's average temperature will rise by up
to six degrees centigrade, ( ) even more extreme weather conditions.
@ creating @ created @ creates @ create
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1 There are several ways people enjoy tea; some prefer it plain, ( ) with milk or sugar,
or both.

@ others @ another

@ one after another @ each other

2 People are realizing more and more that an environment event in one location has an impact

on ( ).
@ other @ each @ another @ the one

3 Genetic engineering allows scientists to change genes from one type to ( ).
@ others @ another @ each other @ one another

4 Dr. Wilson won a world-famous award and, therefore, all the members of his team are

proud to be a colleague of ( ).
@ his @ it @ them @ itself
5 Moving foods long distances, including live animals, makes ( ) harder to control the

spread of disease.
@ it ® them @ itself @ themselves
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1 Alzheimer’s disease usually begins to affect people around the age of 65, ( ) in rare

cases it begins as early as in the 30s.
@ until @ if @ whether @ although

2 The coffee house in England developed into the exclusive London gentlemen’s club,

( ) in France it became the café, open to all.
@ in case @ while @ for fear @ since
3 If you eat healthy food it doesn’t mean that you will always be healthy, ( ) it’s at least

a good start.

@ nor @ but @ or @ for
4 Experts do not yet know exactly how the vitamins help fight the disease, ( ) they
appear to cut the levels of the virus and decrease the risk of infection.

@ although @ whether @ so that @ asif
5 Drinking tea is said to help protect against Alzheimer’s disease, ( ) it is by no means a
cure for it.

@ though @ as long as @ so that @ because

6 Moauna Loa, the largest and most active volcano on Earth, has produced liquid rock called

lava more than 30 times ( ) records were first kept in 1843.
@ since @ until @ when @ by the time
7 Itis important not to give out your credit card number to anyone over the phone ( )

you know who you are talking to.
@ so that @ even if @ but @ or
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8 The air quality of the area has improved over the past two years, ( ) it still has a long
way to go.

@ although @ therefore

@ for @ so

9 The university would like to increase the number of accommodations available for the

students ( ) high rental costs in central Tokyo would make it difficult.
@ nor @ so @ but @ or
10 A ball rolls downhill on its own, but it cannot roll uphill ( ) we provide the energy

needed to push it.

@ as @ since @ unless @ if
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1 India has about four times as many people as the United States, but it has less than ( )
much land.
@ half @ as half @ half as @ as half as
2 The more energy you use — by running around or working, for example — ( )

calories you need.

@ all more @ more or less

@ the more @ much more
3 The satellite date shows that the atmosphere is now losing ozone less rapidly than ( )
did from 1979 to 1996.

@ they @ some @ one @ it
4 Studies show that for identical twins, either both twins are smokers or both are
non-smokers, though this tendency is not nearly ( ) strong for nonidentical twins.

@ enough @ very @ much @ as
5 Global warming will affect Japan’s northern forests ( ) more than tropical areas.

@ very @ much @ so @ enough
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Appendix @ ELEET

(1) Ar—-T7—REBILST, L ITME2RRDETET TIFRL, EOINTERDLNES
ASEHINET,

The Slow Food movement ( ) ( ) ( ) ( ) ( ) ( ) ( )
we eat as well as what we eat.

@ to @ is @ stimulating @ about
® us ® how @ think

(2) ZORF, ERE-BEAEICBNTS HE A DEHE L TOWHEERFREDOW O E Y -
FHZEIZRDET,

This book ( ) ( ) ( ) ( ) ( ) ( ) ( ) challenges facing
us in health and welfare today.

@ of @ deal @ the @ with
® will ® important @ some

(3) MBS IXT AU BTN Theh — RIS T2, AT OMD L DE % 237 AU A
IZRHIZTIBWDSE OB ET,

Obesity is now the most common chronic disease in the US, and much of the ( ) ( )
( ) ( ) ( ) ( ) ( ) quickly with the US.

@ the @ is @ rest @ up

® of ©® world (@ catching

17
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(4) BEAFIT—EDIBICBRBLE 45 VI L0EEZEDET, —HELV o ThH ILLWED

RO H T2 6 BEIFE LDV ER A,

A worker bee will collect about 45 grams of honey in ( ) ( ) (

( ), ( ) ( ) only about six weeks in the busy summer months.
@ its @ which @ the @ lifetime
® course ® of @ is

) ( )

(5) THETIL, SOREF T —AEDIFEALE W TIRD 6 H RN EENDEELLN

TWELT, RITIZ72 5> TIHORKZE DR RE NI E LT,

In the Middle Ages, it was believed that eel were born spontaneously from the mud in which

they spent so much of their time, ( ) ( ) ( ) ( ) (
( ) that the mystery was solved.
@ was @ fairly @ it @ until
® recently ® not @ and

18
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(1) ZOFEBRNPRBUTKE DS TZEHBAIZW OB 26N, kbUGEEET 5085
EHEZHRfRIT D Z LixTarn, ERFEEZBIZS ).

Scientists say that they can think of ( ) ( ) ( ) ( ) ( ) ( )
( ) failure but cannot pinpoint the area most in need of improvement.

@ the @ several @ why @ experiment

® in ® reasons @ ended

(2) DlEFEE PRI S ST B E B LR AT, BB B Ao 2l khED 3 4y
D 1ZHETELHEE b TND,

It is said that weight-related diseases, such as heart problems and diabetes, ( ) ( )
( ) ( ) ( ) ( ) ( ) people get more exercise.

@ if @ by ® be @ a

® can ® third @ cut

(3) i EH-OFEKIZ., KIED EFIZEDMKOEE TH-T20 ., KK OFRE TH -
72095,

The sea level is rising partly because water ( ) ( ) ( ) ( ) ( )
( ) ( ) because the icecaps and glaciers are melting.

@ it @ warmer @ becomes @ partly

® as ® and @ expands
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(4) RiFETHLEFET, B BIFERHL BN THD, 200, T ARIOKRBEOK | EFEENT
X7z,

Dogs are simply loyal, affectionate and expressive: that’s ( ) ( ) ( ) ( )
( ) ( ) ( ) “man’s best friend”.

@ have @ they @ referred @ as

® why ® to @ been

(5) LivbivE, 2O R AFEMICFLERL Tl b, RERLZ NN FE—KD
FERICBWTRERBERNEL HHHZLITR0H10ThD,

We need to record this discovery in detail, since it will ( ) ( ) ( ) ( )
( ) ( ) ( ) development of science in general.

@D so @ the @ a @ in

® hold ® place @ important
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1 KRS S 2 IXRETFECA LV REED B4 JOBIRBL OB ZZ 1TV, K
RO L EBEH TR ROWETHLINDT,

Pacific islands are ( ) ( ) ( ) ( ) ( ) ( ) ( ) in the
Atlantic or Indian oceans, because the Pacific is the largest body of water holding the most

islands.
@ those @ warming @ than @ global

® wvulnerable ® more @ to

2 KEE/ A A EITA . D7 EHETID 20 S—B U MR EERCF S H O = LU
AT NIRRT UL 2 B7800,

Large food companies now have to recycle at least ( ) ( ) ( ) ( )
( ) ( ) ( ) and feed for livestock.

@ garbage @ of @ into @ percent

® fertilizers ©® twenty @ raw

3 TLEMENOLENLZTRENTLIAIEA TN & THYWE IR, W, KIZk-> TR
HEARBE) T2 L2 > TRIRETH D,

People should understand that, no ( ) ( ) ( ) ( ) ( ) ( )
( ) industrial zones, pollutants can travel great distances by wind, rain, and water.

@ how @ live @ matter @ they

® far ©® from @ might
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4 ZDOERFIL ALZ—FVb FICASTEbOEREOE LI LT, LT A ST
HRHHIL TN S T ESC I CH A ITRAIEN TETZEE -2 TN5,

Many musicians say that having their music on the Internet ( ) ( ) ( )
( ) ( ) ( ) ( ) or places where they were unknown before.

@ them @ in @ become @ helped

® countries ® has @ known

5 BHMZEDOTHITIET 7YV AD AN L1 100 F&IITBARD 16 (I E TELTe S TUNVD,

Experts predict Africa’s population will grow ( ) ( ) ( ) ( ) ( )
( ) ( ) the next one hundred years.

@D level @ to @ times @ current

® the ® in @ sixteen
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1 AVST V) BEOMBIE, ARSI UAS50 IVIFET, 5098503
RMFWEDOMFE AR N B D,

Adults of the insect called stoneflies ( ) ( ) ( ) ( ) ( ) ( )
( ) to fifty millimeters, and are usually marked with distinctive light or dark patterns.

@ five @ length @ body @ in

® vary ©® about @ from

2 —OOEHIIETHEMIL, EMEILOMEAEMICIY, B TEXLAEMITITHTLNR
WIIBRRRE S 26D,

The interactions among members of ( ) ( ) ( ) ( ) ( ) ( )
( ) not available to solitary living things.

@ group @ that @ them @ offer

® are ©® advantages @ a

3 TRRALIRSFZDHINN, ZL<DOERRRICEEZ TSN L THYDOREEEZ DL
WD,

Increased CO2 concentrations can alter the growth of ( ) ( ) ( ) ( )
( ) ( ) ( ) to many ecological communities.

@ ways @ plants @ in @ changes

® will ® cause @ that
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4 BERoOZITEHE G IZAERTHOE0, I > TR KOGERNPIFET HDIXESIC
FII2DTH D,

Most insects live in the tropics, and it ( ) ( ) ( ) ( ) ( ) ( )
( ) them exist.

@ for @ is @ greatest @ there

® the ©® dangers @ that

5 k& RHHO AN ETUZE FHEMIZFLES I TODNITIIRERMENRH Y | B B
e <ITHEVMON TWRWEERDTZ,

There is great ( ) ( ) ( ) ( ) ( ) ( ) ( ) of organisms
are, and many, including fungi and bacteria, remain poorly known.

@ groups @ documented (@ variation @ well
® different ® in @ how
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(1) AxDPERNSHHT 2 FIMFITRD L5, Z< OFtEA AT TRASh T
/Cl/\}:)o

Around the world, a number of schemes ( ) ( ) ( ) ( ) ( )
( ) ( ) from poverty.
@ people @ have @ developed @ to
® escape ® help @ been

(2) EWFEIL, DO ORIE S AT APERLIL AT A THDH Z L2 RE RO,
ZHTEE, M S~ L IFREARET D 2L THREES>TNLHDTH D,
Biologists have learned that our immune system is an information processing system, one that
normally ( ) ( ) ( ) ( ) ( ) ( ) ( ) to cell.
@O from @ diseases @ information @ by
® fights ©® cell @ transmitting

() FHEE, 72WTWE UFRHICEWED D, ZHUE, KO 2T E DB AMOARREICHERR
SLTATATHY, MAZBELTEETLHIHOTIERNE N ZEEZREBLTVD,
Children begin to laugh at around the same age, which suggests that laughter is a deep-rooted

human instinct, ( ) ( ) ( ) ( ) ( ) ( ) ( ) others.
@ that @ not @ learn @ watching
® from ©® something (@ we
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(4) JRFNFEEFTOREEZ N2 DB T272DIZ, £ < OE L THRF IFEEOBHIEN
ik Sk, FBEFPAHINATE
Public fears over a major accident at a nuclear power plant ( ) ( ) ( )
( ) ( ) ( ) ( ) and power stations closed down in many countries.
@ of @ development @ power @ seen
® stopped ® nuclear @ have

(5) A A~ A, KGR, B LV TmRETXNVF—DBNT T, FTxDBREENED
I, TRTOEYOEGFN LR DIZA D,

Alternative energies such as biomass energy and solar and wind ( ) ( ) ( )
( ) ( ) ( ) ( ) all living things to survive.
@ and @ save @ will @ environment
® enable ©® power @ our
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(6]

1 FHZEROERIL, #IEKNORONLE 5 T 58I, BEOMBELN), £y, £ L
TRIPZRIERE 2 72 b L TE T,
The exploration of outer space has presented numerous physical, technical and scientific

( ) ( ) ( ) ( ) ( ) ( ) ( ) surface of the earth.
@D leave ® who @ the @ would
® those ® barriers @ to

2 "ODEOELENERRDGE, BAERDD I VAT IIRESIEE A ERATL Z
EEEDEIICLTHENDDDIEA D )N?

Given a choice between two different flowerbeds, ( ) ( ) ( ) ( )
( ) ( ) ( ) sure they’ve chosen the best patch?

@ nectar @ looking @ honey bees @ how

® for ® can @ be

3 DB EIFERICREN EDO X D ITET H20% FHET H1E 9 A3, 2050 FOKED
EXRoTWENEHITHEO LT oL H LN EEI S Ly, EIFE LW
72,

( ) ( ) ( ) ( ) ( ) ( ) ( ) climate will change over the

next few years would be a lot easier than saying how it will be in 2050, it’s actually harder.

@ how @ might @ predicting @ think
® though ® the @ you
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4 WYoOHIIE, WREGISEZTFEEMCILDHBEEZY T L LT, KRz LT
LEVHHIEZAND bD b5,

Some animals use the strategy of raising their body temperature in an ( ) ( )
( ) ( ) ( ) ( ) ( ) disease-causing parasites.

@ attempt @ against @ by @ fight

® an ® attack @ to

5 ERNG 404FEZRT, PR DT IR0 AT T X 51T AH R D,

Humpback whales seem to be out of the danger of ( ) ( ) ( ) ( )
( ) ( ) ( ) prohibited.

@ was @ after @ hunting @ four

® extinction ® them @ decades
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Q) BWEBRIZITORBNO NS LWV D DL, THROENEDNSTWNDLZ ETHDHN,
TS DN VNNIEE R LD TH LNTES TNV TH D,
From childhood we learn that smell and taste are related. It ( ) ( ) ( )

( ) ( ) ( ) ( ) be.

@ how @ surprising @ closely @ can
® related ©® they @ is

(2 IXIANRTOHZIE, HEBMORRIZITEZ SN2 WEANICERT 200305,

Larvae of some shore flies live ( ) ( ) ( ) ( ) ( ) ( )
( ) other insects.
@ habitats @ be @ that @ lethal
® would ® in @ for

() FUHNIZET DY Uid, e bEEN 7TV T RBIRE RS 26 - TR sE
Z1T 9,

Members of an elephant herd that are kilometers ( ) ( ) ( ) ( )
( ) ( ) ( ) by using infrasound.
@ apart @ contact @ other @ from
® stay ® each @ in
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(4) MARAFOBEAFD 70% B HARICHFET D ERMBL N TNDEN, TDEI DA
B INT-HDOTIERL, TR ZEERL D ER> T D,

It is estimated that Japan has 70 percent of the world's incinerators, many ( ) ( )
( ) ( ) ( ) ( ) ( ) and therefore illegal.
@O them @ by @ being @ government
® unregistered ©® of @ the

(B) ZLDAXRIZEDUNAT S THIZNEBSTNDED, £V O DIIERG 7
T ETIERY, ERIZEAD, FOWIIEDEHO/NET B2,
Many people hope to visit that mountain, but getting there is difficult. There are no paths

( ) ( ) ( )i ( ) ( ) ( ) ( ):

@ mountain @ up @ any @ alone
® roads ® the @ let
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NE—HRE WEOYHR

RXGRBROBEDF T, RE—HEEORA > haedHTVEELL D,

RE—HEETEEONDIRA > MIRFEO>TVNET, TNIRD5DICEEFEDFT,

3 I
| omzoxs |
i @me i
I @M ]
| @aum §
| OBEEXEAFE - EEMX §
L !

RENEFRATE. X LDZEHAPTRBENHDET, TN [HEZ
Rl T9. eNE MEZRDIZEICELD T [HOBM] HBRECIRDNSRDT
9, Tld &IN5, BEZRDIBINSENATECLZSESITUELDN, EDTY.
BN SEICABTNA D TKDRUNMNEND D TLKDIDTY, [ZNEFE L. BIICED
B5120\ BECESRRVK]. VWD AR T, ZEDNDIR] EX[DVVEESIC, B8R
([ZEZED. BATHIOEBDRLKTE, REFTVIULTEIFEVWNDTY, RESH
FEDSRLTE, XEDA>TY MDFEEERDCETRXGRIIRESEDDE
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9, U THTLIESLN,

RIS, RE—BOEEEDIRA > FMHTVNEELL D,

FI. U— PMIAS—EEEDHZEE

e VANDEN 2 4

[} 3  The French architect’s designs .

(D caused a considerable change in Indians’ social activity
@ forced people to shop in their own neighborhoods

@ helped to strengthen the traditional social behavior

@ required the villagers to move and live in large cities

U—RXZHERITDENDIKIDE BHRZMDCEZFHT Do ACKD TIRIFIRDE

| ERICEULTHEN) BRRRDIDT, ECFTTERATHEMNMRITNERSTENEND

DIFRV BERMEOLD—DTESNET R F—ZEERT, U—RXHS5DIE

WD ZITHED. CNICEBNTD L. BENBSTEI S oOMNS(TIRD L.

RIC, ZBIRTATIRED) — RXHRVGEEBHF TS D,
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NE—HRBEDORIIDAT v T (4.

[STEPD] &/ T 53 TDRYAH (GRFE)

CNIFEHEICTERIBEDHNLZ VDT, DLWDWEEH TP O>TUED. TDIEHIC,
HENSVKIBEFANDOMNDICKWWXTE, AUKDEP>TULERD., DFH. ZHE
FRDOREZAF VT LU TCUEDDRE, €59DE. MIFRELLTUEWITA—-T>XR
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Intentional deceit, according to a recent study, does not seem restricted to
humans. Researchers put monkeys from three different species through the same
experiment designed to test their ability to deceive dominant, or higher-ranking
monkeys. The three species — spider monkeys, brown capuchins and long-tailed
macaques — were shown how to access food that was hidden or just out of reach.
They were put in cages with a socially higher-ranking monkey from the same
species. Dominant monkeys would normally have priority over food, but in this case
they were not shown how to get it.

Subordinate, or lower-ranking monkeys of all three species went straight for the
food when their dominant member was not around. But as soon as the dominant
monkey was introduced, they held back. This suggests they were intentionally
withholding information in order to get the food for themselves.

Since the long-tailed macaques have a very strict social structure, dominant
individuals in macaque groups have very little tolerance for subordinates and claim
priority to all resources for themselves. In the absence of dominant individuals,
subordinate macaques went straight to the hidden foods. But when their dominant
members were introduced into the cage they became the most secretive among the
three species.

For spider monkeys, however, subordinates waited until the dominant monkey
was on the other side of the cage before going for the food and ultimately ate more
than the subordinates of the two other species did. The researchers believe that this
is because the social structure of spider monkeys is both tolerant and fluid. Spider
monkeys do not spend their entire lives with the same group. Groups frequently
form, split into subgroups and reshuffle. When two subgroups merge, they need to
reassess the information they have who is around, who is not, and who the dominant

individuals are. This may make them more cunning.
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The results of this research show that how to deceive in order to get food

depends on monkeys’ social structures.

(D Three species of subordinate monkeys were put together in a cage while
dominants were put in another.

@ Subordinate monkeys purposely ignored food when their dominants were
away from them.

(@ Subordinates of brown capuchins got more food in this experiment than
their counterparts in other species.

@ It was shown that dominant monkeys were better at deceiving than
subordinate monkeys.

(® Spider monkeys reset structural information a lot of times throughout their
lives because groups often restructure.

® It can be said that the society of long-tailed macaques is more strictly
structured than that of spider monkeys.
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In many fields and forests of the southeastern United States, you are likely to encounter a
bright blue butterfly called the pipevine swallowtail. If you happen to watch a female
butterfly that has eggs to deposit, you may see her laying sets of rust-colored eggs on the
underside of the leaves of a plant. If you watch carefully, you may notice that she chooses
only one kind of plant, which belongs to a group called pipevines. Laying the eggs on the
underside of the leaf instead of on the top provides them with added protection from
predators, and choosing the correct plant is critical because the caterpillars that hatch from
these eggs will not feed on other plants. So if the female butterfly makes a mistake — and
some do — her young will not survive.

This is more, though, than just a case of avoiding the wrong leaves: if the eggs end up on
the right pipevine leaves — and they usually do — they won’t have much competition. The
leaves of the pipevine plant contain toxins, or chemicals that are poisonous to most animals
but not to pipevine swallowtail caterpillars. As they feed and grow, the toxins build up in
their bodies. Any bird that eats a pipevine swallowtail caterpillar will get very sick and will
avoid that particular menu item in the future. The same toxins remain concentrated in the
adult butterflies, offering them the same protection.

Adults and caterpillars of the pipevine swallowtail may both have the same chemical
protection, but in form and behavior they share virtually nothing else. Hormones cause
dramatic physical changes as caterpillars transform into adult butterflies. The same is true of
many other insects as well.

One of the dramatic behavioral changes is diet: while caterpillars of the pipevine
swallowtail eat only pipevine leaves, the adults consume something completely different:
the nectar in flowers of other plants such as honeysuckle, thistle, and milkweed. Their
behavior is shaped by responses to the color of particular flowers and substances in their
nectar, rather than to the color or substances in the leaves of the plant they preferred in their

“caterpillar days.”
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@D Pipevine swallowtails usually lay their eggs on the underside of the leaves of
pipevines.

@ Caterpillars of the pipevine swallowtail often make mistakes and eat leaves
other than those of pipevines.

(® The competition for food among the caterpillars is severe because female adults
lay many eggs on one leaf.

@ Leaves of the pipevine plant give the caterpillars that eat them the ability to
remove poisonous chemicals.

(® The chemical protection acquired by the caterpillars is kept even after they
become butterflies.

® The pipevine swallowtail is a rare insect in that special hormones cause
dramatic physical changes.

(@ The behavior of the adults of the pipevine swallowtail has much in common

with that of their babies.
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In 1788, eleven ships carrying settlers from Great Britain landed on the shores of what is
now called Australia, loaded with all the supplies that the settlers anticipated would be
needed to found a colony on that continent. The arriving cargo included two bulls and five
cows, which would provide the foundation of an important livestock industry. The settlers,
however, made a serious error by failing to bring along dung beetles.

Dung beetles are beetle species that, especially when they are larvae*, consume the dung,
or droppings, of grass-eating mammals. Some species lay eggs directly into the dung where
it was dropped; others cut and shape the dung into balls, which are then rolled away and
buried.

Australia’s native dung beetles, accustomed to processing and burying the dry, fiber-full
dung of kangaroos and other native mammals, were unable to handle the greater quantities
of wet, heavy dung produced by the rapidly expanding numbers of cattle. A cow can drop
10 to 12 dung lumps every day and, in the absence of dung beetles to break up and bury the
dung, thousands of acres of Australian pasture became unusable for grazing livestock. In
addition, the cattle dung proved an exceptionally suitable habitat for the larvae of the bush
fly, Musca vetustissima, so fly populations exploded.

In 1964, Australia’s national science organization tackled the dung problem. Scientists
traveled to Africa and other parts of the world to find dung beetle species that could process
and bury cattle dung. The first such species, Onthophagus gazella, was imported from South
Africa in 1968. Four more species arrived the next year, and by 1984, over 50 dung beetle
species from around the world had been brought to Australia to take up the task of cattle
dung cleanup.

Multiple species with different habitat and climate requirements were needed to cover the
different environments across the Australian continent. The project not only reduced bush
fly populations, but had other desirable effects. The beetles reduced the incidence of
infections in cattle caused by roundworms, hookworms, and other dung-breeding worms,
and they increased the productivity of the pastureland soil.

*larvae : %) H
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D The settlers from Great Britain brought some harmful dung beetle species into
Australia by mistake.

@ Dung balls made by some dung beetle species are buried in the ground after
they are shaped and rolled away.

(@ Australia’s native dung beetles were good at processing the wet and heavy dung
of grazing animals like cattle.

@ The dung balls produced by the dung beetles caused a population explosion of
the bush fly species, Musca vetustissima.

(® Australians imported more than 50 beetle species from Africa to find the best
species to solve the dung problem.

® Many kinds of beetle species were imported because Australia’s environmental
conditions differ from place to place.

@ Roundworms and some other dung-breeding worms helped to improve the
productivity of the pastureland in Australia.
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