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1. The Most Successful Life Form on the Planet

1. The Most Successful Life Form on the Planet

There are well over 1 million different known species of insecis in the world, and some
experts estimate that there might be as many as 10 million.

All these species are divided up into about 32 orders, depending on whose taxonomic system
you use, of which, the largest is the beetles, or Coleoptera, with 125 different families and
around 500 000 species. In fact, one in every four animal species on this planet is a beetle.

Well, everywhere on land anyway, very few insects have colonized the sea, though some
like the marine flies (Halobates sp. ) and the seashore collembolan, Anurida maritma, live on
the surface. Also the larva of a small number of true flies (Diptera) and beetles ( Coleoptera)
live beneath the surface, mostly in rockpools.

On the land however there isn’t anywhere you can go that you can’t find some insects, even
in the frozen extremes of Arctica and Antartica you will find some insects alive and active during
the warmer months.

You will find that insects are ubiquitous, in the soil beneath your feet, in the air above your
head, on and in the bodies of the plants and animals around you, as well as on and in you.

Some of the most adventurous insect are the brine flies ( Ephydra), you can find them living
in the strangest places including, the larva of Ephydra hyans in Mono Lake California which is
nearly as salty as the Dead Sea, the larva of Psilopa petrolei in pools of erude oil also in Califor-
nia, and the adults and larva of Scatella thermarum in the hot springs of Iceland, the adults live
on the mats of algae which float on the water’s surface, and the larva live beneath the mats and in
water, which is as hot as 48 degrees Celsius, which, for most people, is too hot to put your
hand into.

There are several different ways of measuring the size of an insect, most people would con-
sider the largest insect to be the bulkiest, in this case the champion insect is the acteon beetle
( Megasoma acteon) from South America, the males of which can be 9cm long by Sem wide by
4cm thick, however there is a serious challenges for heaviest insect in the world in the form of the
true wetas from New Zealand. For instance a gravid female Deinacrida heteracantha can weigh as
much as 70 grams.

Another competitor for the title is the extremely rare South American longhorn beetle Titanus
giganteus, these glants can have a body length ( not including antennae) of over 16cm
(6.5ins) , other longhorn beetles are nearly as large and may look even bigger because of their
longer legs i. e. Xixuthrus heros from Fiji. Another beetle, Dynastes hercules is also well known for
reaching 16cm in length, though it is not nearly a heavy.

However other insects are larger in other ways, the longest insect in the world is the stick-in-

sect Pharnacia kirbyl, the females of which can be over 36cm long. Some living Lepidoptera have
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wingspans as great as 32cm and an area of over 300cm’.

There are an incredible number of very small insects in the world, far more than there are
giants. Many beetles are less than one millimeter in length, and the North American feather-
winged beetle Nanosella fungi, at0.25mm, is a serious contender for the title of smallest insect
in the world. Other insect orders which contain extremely small members are the Diptera (true
flies) and the Collembola (springtails).

There are also many small Hymenoptera, especially in the Superfamily Chalcidoidea, such
as the fairy flies, of the family Myrmaridae, of which Alaptus magnanimus, at 0.21mm long,
was once thought to be the smallest insects in the world. However another Hymenopteran parasite
now holds the record. Megaphragma caribea from Guadeloupe, measuring out at a huge 0. 17mm
long, is now probably the smallest known insect in the world.

The incredible size of individual species of insects is only dwarfed by the incredible numbers
they sometimes occur in. In 1943 professor Salt found that an acre of British pasture land near
Cambridge supported over 1 000 000 000 arthropods of which nearly 400 000 000 were insects and
666 000 000 were mites the remaining 38 000 000 were myriapods ( centipedes and millipedes).

Some scientists have recorded the otherwise inconspicuous springtails at densities as high
100 000 000 per square metre in the ordinary farm soil of Iowa U. S. A. In Africa swarms of Or-
thoptera (desert locusts Schistocerca gregaria) may contain as many as 28 000 000 000 individu-
als. Although each locust only weighs about 2. 5grams when they are all added up together this
comes to 70 000 tons of locust. Ants are social animals and live in colonies, sometimes these colo-
nies may contain only 50 or so individuals, but, one supercolony of Formica yessensis on the
coast of Japan is reported to have had 1 080 000 queens and 306 000 000 workers in 45 000 inter-
connected nests. Some scientists think that 30% of the animal biomass of the Amazon Basin is
made up of ants, and that: —10% of the animal biomass of the world is ants, furthermore they
believe another 10% is composed of termites. This means that “social insects” could make up an

incredible 20% of the total animal biomass of this planet.
From hitp; //www. earthlife. net

New Words and Expressions

taxonomic | tek so'nomik | a. 4r3EEEHY Celsius [ 'selsjos] a. 3BRH

incredibly [in'kredobli]| ad. MEDAE{ZHh bulky [’'balki] a. FEKH)

ubiquitous [ ju:’bikwitos | a. FJANTEFERY, champion [’tfempjon] n. H®ZE, HIFH,

HAER v. TR, B

adventurous [ od’ ventfaras] a. Z B [&HY, gravid [ ‘grevid] a. fAZEH), EIRH

KRERY, FERAY contender [ kon’tendo (r)] n. Z=H#

mat [meet] n ¥, M, ih collembolan [ ko'lembalon] n. JHE &

algae ['=ldzi:] n. JKEE, BEE dwarl [dwoa.f] n. &F, %, v. Bk
2,48



1. The Most Successful Life Form on the Planet

inconspicuous [ ,inkon’spikjuss| a. N EHR supercolony [ ’sju:po, koloni] n. #BLR IR

B, MELITEERAY biomass [ 'baiou, maes]| n. =¥ E
springtail [ ‘sprigteil] n. Bk " wingspan [ ‘wipspen] n. #HE
Phrases
marine flies 7§HE longhorn beetle X4
feather-winged beetle Z2HH true flies FEHARH
fairy flies 2/ brine flies KB
acteon beetle JB4:fa social insects FH<PER M
true wetas VbEg desert locusts  ¥hiEEE
Affixes

bio- “AWIH)” Z X, 0. biology, 4:¥1%%; biomass, Y&
super- “HEHHY” Z X, . supermarket, #BLTILF; supercolony, HBL%ILRE
ad- “[d]-e--- " Z X, G adventure, FE; advance, BiIE, i

Notes

1. All these species are divided up into about 32 orders, depending on whose taxonomic sys-
tem you use, of which, the largest is the beetles, or Coleoptera, with 125 different families and
around 500 000 species.

SEHFRIC: RERETRAMSERGE, FraXSrAa LR 32 ANE, B, B,
ANEEE H R AR E, A 125 AR 50 T4

2. You will find that insects are ubiquitous, in the soil beneath your feet, in the air above
your head, on and in the bodies of the plants and animals around you, as well as on and in you.

SEEL: FRSEAERTAARTE, EHRBTR LS, Rk bR, REDHEY
MY S ARREMBE, hEBRECHREMETR,

3. Some of the most adventurous insect are the brine flies ( Ephydra), you can find them
living in the strangest places including, the larva of Ephydra hyans in Mono Lake California
which is nearly as salty as the Dead Sea, the larva of Psilopa petrolei in pools of crude oil also in
California, and the adults and larva of Scatella thermarum in the hot springs of Iceland, the
adults live on the mats of algae which float on the water’s surface, and the larva live beneath the
mats and in water, which is as hot as 48 degrees Celsius, which, for most people, is too hot to
put your hand into.

SHEIN: REMWEBIRKR, REERTCITEIBERTEMHTT, Ephydra hyans
4 B A YE LA AUHE JE . Mono L, AR LA BUK FIFEIE —RERR, TEMFIAE B Wik Psi-
lopapetrolei B4 A TEAEIEIhELE ,, 7EVKRF Scatella thermarum ) 5% 1 Fn 4 H 2E TS 7R A

R
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SFKE, HBRAETRATFAEKEKEAD, REFREKEATURKE, KEEAR
48 $RICE, FiikE, ZBRASKEBZART .,

4. Another beetle, Dynastes hercules is also well known for reaching 16cm in length, though
it is not nearly a heavy.

SHFEI: H—FH I, Dynastes hercules (—FhRE, FHFE) WMAAR, HFKASL
16 EK, EHARMAKNE,

5. There are also many small Hymenoptera, especially in the superfamily Chalcidoidea,
such as the fairy flies, of the family Myrmaridae, of which Alaptus magnanimus, at 0.21mm
long, was once thought to be the smallest insects in the world.

ZHFEL. WHTFSERARMR, AR /MEERE, MEUNE, BREopep, H
F ) Alaptus magnanimus KA 0. 21mm, B H#IANEBIA FE/DWER R,

6. Megaphragma caribea from Guadeloupe, measuring out at a huge 0. 17 mm long, is now
probably the smallest known insect in the world.

SEFN ., JNEZ 5 H) Megaphragma caribea (—FhE W, JBZEH/NEF] Trichogram-
matidae, PEEDE) MEFEK 0. 17 mm, BATREEIEN A FEMB/ IR SR,

7. In Africa swarms of Orthoptera (desert locusts Schistocerca gregaria) may contain as
many as 28 000 000 000 individuals.

SHF: FMAIE R (Y, Schistocerca gregaria) 1T KA A A LI ik 280
2R,

8. Some scientists think that 30% of the animal biomass of the Amazon Basin is made up of
ants, and that;: —10% of the animal biomass of the world is ants, furthermore they believe an-
other 10% is composed of termites.

SHE: AEREZNAT D H 2 B B P A4 Y B 30% 28000, ik iR
WY RE 10% 2550, FIRHASY FdE S 10%

S
e



RN

2. What is a Locust %E

2. What is a Locust

Locusts are a type of insect that can be devastating pests of agriculture due to their ability to
form into dense and highly mobile swarms. In Australia, the three main pest species of locusts
are: the Australian plague locust ( Chortoicetes terminifera) , the spur-throated locust ( Austrac-
ris guttulosa) , and the migratory locust ( Locusta migratoria) . All three species are native to
Australia. Locusts belong to the same order of insects as grasshoppers, katydids and crickets—the

Orthoptera.
What is the Difference between a Locust and a Grasshopper?

Locusts and grasshoppers are identical in appearance—how they differ is in their behav-
" iour. Locusts can exist in two different behavioural states ( solitary and gregarious) whereas grass-
hoppers generally do not: When the population density is low, locusts behave as individuals,
much like grasshoppers. However, when locust population density is high they form into gregari-
ously behaving bands of nymphs or swarms of adults. It is this change from one behavioural state to
another, known as phase change, that makes locusts such devastating pests.

In addition to changes in behaviour, phase change may be accompanied by changes in body
shape and colour, and in fertility, survival and migratory behaviour. These changes are so dra-
malic in many species that the swarming and non-swarming forms were once considered to be dif-
ferent species.

However, that the distinction between locusts and grasshoppers is not clear-cut. The migra-
tory locust has all of the features associated with phase change: changes in body shapes and col-
our, in fertility and in forming dense bands and swarms. The Australian plague locust has all of
the locust features except there is little change in body colour while the spur-throated locust rarely
forms bands though does form dense swarms and migrates.

Some species of grasshoppers ( e. g. Austroicetes cruciata, Oedaleus australis and Peakesia
spp. ) can behave gregariously but these species do not tend to undergo long distance migration as

dense swarms like true locusts do.

Lifecycle of a Locust

Locusts are a type of insect that undergo incomplete or direct metamorphosis i. e. there is no
pupal stage unlike in insects such butterflies or moths.

There are three main stages of development: egg, nymph and adult. The nymph or hopper
stage can be further divided into growth stages called instars. There are five instars during the hop-
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per stage in the life cycle of the Australian plague locust.

Locust eggs are laid in the soil. The female drills a hole into the ground using her ovipositor
and lays a “pod” of eggs which is sealed with froth. The froth plug helps to protect the eggs from
dessication, diseases and predation.

After completing each instar the locust nymph must shed or moult its skin in order to continue
to grow. On hatching the nymph is wingless but on each successive moult the developing wing buds
can be seen to increase in size and can be used to determine which growth stage a nymph is in.

The final moult into the adult stage is known as fledging and is when the locust develops fully
formed wings for flying. The young adult locust is called a fledgling and in most species it takes a
few weeks for it to become sexually mature.

Rainfall, which produces green vegetation, is necessary for nymphal and adult survival,
adult migration and/or egg development. Egg laying usually follows either migration or rainfall.

How long it takes for a locust to reach maturity depends on the species, conditions of the
habitat and on temperature. In cool weather, nymphs and adults often attempt to increase their

body temperature by basking in the sun.

Identifying of Wingless and Winged Species

As in all insects, the development of juvenile locusts occurs in discrete stages called in-
stars. Juvenile locusts, no matter what their instar, are called nymphs or hoppers. Unlike insects
such as butterflies, moths, bees, wasps, ants and flies, juvenile locusts exhibit what is termed
“partial metamorphosis” . That is, the juvenile stages bear a superficial resemblance to the
adults. (In insects such as butterflies, moths, bees, wasps, ants and flies, which exhibit
“complete metamorphosis” , the juvenile stages bear no resemblance to the adults, for example,
caterpillars look nothing like buiterflies or moths. )

One characteristic feature of all adult insects is the presence of wings. In grasshoppers and lo-
custs, the developing wings are referred to as “wingbuds” and are visible on the second and third
segments of the thorax—called the mesothorax (middle) and metathorax, respectively. These
segments lie behind the pronotum which is labelled on how to determine which growth stage a lo-
cust nymph is in. Wingbuds cannot be used for flight. The transformation of the wingbuds into
functional wings for flight is only complete when a hopper reaches adulthood. The forewings ( not
used for flight) arise from the mesothorax and the hind wings (the flying wings) arise from the
metathorax. (The middle pair of legs also arise from the mesothorax; the hind pair of legs from
the metathorax. )

In some species of grasshoppers, however, the adults possess wings that resemble wingbuds
of hoppers. Two such species of grasshopper include the stripe-winged meadow grasshopper and
the wingless grasshopper. When wingless grasshopper species co-occur with locust and ;grasshopper
nymphs (in particular late-instar nymphs) it can result in mis-identification of species and over-

estimation of the density of populations. For example, wingless grasshopper can be found in asso-
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ciation with yellow winged locust, eastern plague locust and occasionally Australian plague lo-
cust.

Fortunately, it is relatively easy to separate adults and nymphs of these sorts of species— the
pattern of venation is the key. The pattern of wing venation of wingless (or “brachypterous”)
grasshoppers is either parallel or net-like. The pattern of wingbud venation in nymphs of fully
winged (or “macropterous” ) locusts and grasshoppers is roughly fan-shaped with the veins radi-

ating out from along the top and base of the wingbud.
How to Tell the Difference Between a Male and a Female Locust

Adult male and female locusts are readily distinguished by the shape of the tip of the abdo-
men. The end of the abdomen of the male locust is rounded due to the sub-genital plate which con-
ceals the reproductive organs (in some species of grasshopper this sub-genital plate may be more
pointed in shape). The end of the abdomen of the female locust is jagged due to the upper and
lower jaws of the ovipositor.

On average, adult male locusts are smaller and more slender than adult females of the same
species. However, size is not a reliable character to use to determine the sex of a locust as it va-
ries according to the quality and abundance of food received during the nymphal stage. Otherwise,

males and females are very similar in markings and colouration.
From http; //www. daff. gov. au

New Words and Expressions

devastating [ 'devosteitin ] a. IR gregariously [ gre’ gearios | a. # X HY, #f
mobile [ 'maubail ] a. AJFIIM; n. E3SY E8

by fertility [fo.’tiliti] n. JBIK, 4N
swarms [swo:m | n. RAER survival [ sa'vaival] n. &EfF

plague [pleig] n. JEBE, K#; v. ITE, migratory | 'maigrotori, mai’greitori] a. if
oo, RE B ‘

grasshopper [ 'gra:shopa (r)] n. ¥REE undergo [, Ando’gou] v. 1#3%, HEfT
katydid [ ‘keitidid] n. 5887 lifecycle n. 473G

cricket [ 'krikit] n. ERiE pupal a. HHRY

Orthoptera n. B H metamorphosis [, meta’'mo:fasis] n. AFZ%
behavioural [ bi'heivjor (2) 1] a. 17889 nymph [ nimf] n. #§, ZH

solitary [ ‘solitari] a. HUEH) adult [odalt] n. it

gregarious [ gre’ georios | a. #1385 @Y, B instar [in'sta;] n. BB

=1 drill [dril] n. B5FLHL, #iF, 45
population [ popju’leifon] n. AT, FhEE ovipositor [ ,ouvi’pozita(r) ] n. FEHIEE
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‘pod [pod] n. BHEE

plug [plag] n. ZEF, HW#, BFHk;
vo A, 2, ik

dessication [ 'desikeit] n.

predation [pri'deifon] n. &

ched [ fed] n. M, NE, B2

moult [ moult] v. #YIFH, WL

successive | sok’sesiv] a. HLER), EREK
fledging [ fledzin] v. i K

fledgling [ 'fledzlip] n. WIS XKW ST
KA

habitat [ "hebitet] n.
WS

bask [ba:sk] v. WEAKRA

juvenile ['dzu;vinail] a. KAGZH)

discrete [dis'kri:t] a. ANELEH, BEM
bear [beo (r)] v. #{iH

superficial [ sju: po’fifol] a. FMEHAY, AR
W

resemblance [ri'zemblons] n. FE4&, FH1
caterpillar [ 'keetopilo] n. FHHH
mesothorax [, mesou’0s:reks] n.
metathorax [ ,meta’05:reks] n. J5HH

(ZHHEWHY) 723,

transformation [, treensfo’ meifon] n. A,
A2 IR

functional [ 'fapkfanl] a. #FAEFIRY
adulthood [ 'sdalt,hud] n. F4E, HEL
resemble [ri’zembl] v. AH{, KL, &
possess [pa'zes] v. F5E, Fifl

meadow [ ‘medou] n. EHb

venation [vi:'neifon] n. M-Bk, $#pk
pattern ['peton] n. EZ, HE; v. {f
i, s

brachypterous a. 553# 1)

parallel [ 'perolel] a. FEAFHY
macropterous | ma'kroptoras] a. FHIHK
fan-shaped | 'fenfeipt] a. BEH
distinguish [ dis’tingwif] v. X4
abdomen [ ‘sbdoman] n. JEEE

pointed [ 'pointid] a. 220y, ARy
conceal [kon'si:l1] v. &K

jagged ['dzegid] a. JCRAY

reliable [ri'laiobl] a. AJEEHY

nymphal [nimfl] n. ZFH A

markings [ ‘'ma:kipz] n. BELL

colouration [, kalo’reifon] n. Ff, M3

Phrases

due to HF

incomplete metamorphosis NFERAE
direct metamorphosis SE4AE A%

wing buds $#HZF

partial metamorphosis AN5SE2AEA

complete metamorphosis SELAEZ
stripe-winged & BEH A
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radiating out

be referred to as

Affixes

sub- “FE---ee- Z B, A7 Z 3, UN. subgenital plate, F4:38#; subbranch, 4337

PG

over- “FEeeee-- Z FH, 38”7 Z X, 0. overestimation, & 1di; oversleeping, BE fifi
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2. What is a Locust

mis- “§EIRAY” 2 X, U0: misidentification, $EiR%5%E; misunderstanding, {Rf#
Notes

1. Locusts are a type of insect that can be devastating pests of agriculture due to their ability

to form into dense and highly mobile swarms.
ZHEFEL: WRATHLUEREE R BET CEERER, B—REBERERKE
B E

2. Locusts belong to the same order of insects as grasshoppers, katydids and crickets-the Or-
thoptera.

SEVEI . FUEEL . &, BB, WAETR - E: BE¥AE,

3. In addition to changes in behaviour, phase change may be accompanied by changes in
body shape and colour, and in fertility, survival and migratory behaviour.

SHEFEL: BRTATH LWL, BRI GRERARR, @, B, —REFTH
L AT A

4. The female drills a hole into the ground using her ovipositor and lays a “pod” of eggs
which is sealed with froth.

SEREC: MR WHRE L DS H —NE, FERX IR, HbhHETFL
GRkL

5. Rainfall, which produces green vegetation, is necessary for nymphal and adult survival,
adult migration and/or egg development.

SE/EL: A OB SRR RS . AT R/ R F R
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6. Unlike insects such as butterflies, moths, bees, wasps, ants and flies, juvenile locusts
exhibit what is termed “partial metamorphosis”

SV MBS, BT B, Vg B SR IURE, YRS
TR,

7. In insects such as butterflies, moths, bees, wasps, ants and flies, which exhibit
“complete metamorphosis”, the juvenile stages bear no resemblance to the adults, for example,
caterpillars look nothing like butterflies or moths.

SEREIC. B, T, B, S BICICHIEX R HE SRS, i
BB, i, BER— S WA RERER T,

8. In grasshoppers and locusts, the developing wings are referred to as “wingbuds” and are
visible on the second and third segments of the thorax—called the mesothorax ( middle) and
metathorax, respectively.

SR WIERAE S, EAERF MM, TS 2 FE3 T (RnEeh
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9. When wingless grasshopper species co-occur with locust and grasshopper nymphs (in par-

ticular late-instar nymphs) it can result in mis-identification of species and over-estimation of the
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