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introduction


IN EVERY HOUSE and garden in Australia there are many species of insects. A few, such as clothes moths, blowflies, mosquitoes and aphids, are unwanted guests because of the damage they cause or the nuisance they create. As these are the insects that we may have most contact with, the impression that many people have is that almost all insects are pests. This is definitely not the case, as the number of pests are vastly outnumbered by species that are beneficial or that have no obvious direct impact on our lives. Some insects are directly helpful, for example, by killing pests or pollinating plants, whereas others are indirectly helpful by contributing to other processes, for example, as food for others, or by decomposing or recycling plant material.


There are many types of insects, but how do you recognise them? Some insect specialists (taxonomists) describe and define what makes one species different from another. Closely related species are sometimes easily distinguished from one another, but more often they are only distinguishable by minute differences that can be seen only with a microscope and a trained eye. This book is not written for the specialist but for anyone who wants to know a little more about the insects that share our homes and gardens.


Many books about insects begin by stating how numerous and diverse insects are, because this is one of their most striking aspects. How many insects are there in Australia? One recent estimate is that there are more than 85,000 species. This compares to about 250 mammals and more than 750 species of birds. Even if only a small fraction of all Australian insects exist in and around one city, it would be an enormous task to catalogue the species we find in that city’s gardens alone.


The intention of this book is to allow anyone to recognise some of the insects that commonly occur in the major urban areas of Australia, and to show some of the interesting aspects of insects. We have chosen some species as examples of the larger groups (orders and families) of insects so you will be able to see what makes one group different from another.


To help you identify your backyard insects, we have prepared full-colour photographs of more than one hundred species of insects plus a few non-insect species. These photographs should allow you to compare the insect in your backyard with the one in the book. If an insect is not exactly like the one in the book, but similar, then it probably belongs to the same group.


Most of us learn at school that insects have six legs and spiders have eight legs, but there are quite a few other types of animals that are often grouped together as ‘bugs’. Along with other animals (such as snails, shrimps, millipedes and worms) both insects and spiders are invertebrates: they do not possess a backbone or spine. Insects and spiders have jointed legs and, instead of an internal backbone, they have a hard skin that also functions as a supporting skeleton (an ‘exoskeleton’). Spiders are one of several non-insect species that are commonly found with insects, and often confused with them—we give examples of these towards the end of the book.


The insects are divided into groups (called orders) based on their physical appearance. Entomologists (people who study insects) in Australia generally recognise twenty-nine different orders, and these can be divided into primitive-wingless orders (two), primitive-winged orders (two) and modern-winged orders (twentyfive). Insects with primitive wings cannot fold them over their body. The modern-winged insects are further divided by how the immature insect develops. As with any rule, there are exceptions! Some of the modern-winged insects have no wings at all (fleas and lice) and some cannot fold their wings over their body (butterflies).


Among the modern-winged insects there are fourteen orders in which the young insects resemble the adults, such as the true bugs (Hemiptera). There are another eleven orders in which the mature insects are completely different in appearance from the adults and must pass through an intermediate stage, the pupa, to complete their development.


Some insect orders are either not found in Australia or not readily encountered, and we have not included any examples of these groups. We have omitted many aquatic insects so that we could include some that are more commonly encountered in the urban environment. We have chosen what we believe are some of the more interesting and commonly found species of insects, representing seventeen orders. These are:




	•silverfish (Thysanura)


	•dragonflies and damselflies (Odonata)


	•cockroaches (Blattodea)


	•praying mantids (Mantodea)


	•earwigs (Dermaptera)


	•crickets and grasshoppers (Orthoptera)


	•stick insects (Phasmatodea)


	•psocids or booklice (Psocoptera)


	•lice (Phthiraptera)


	•true bugs (Hemiptera)


	•thrips (Thysanoptera)


	•antlions and lacewings (Neuroptera)


	•beetles (Coleoptera)


	•fleas (Siphonaptera)


	•flies (Diptera)


	•butterflies, skippers and moths (Lepidoptera)


	•bees, wasps, ants and sawflies (Hymenoptera)





We have also included some other common invertebrates that are often mistaken for insects, or thought of as insects, so that you can see the differences and recognise another few groups of animals.


For all insects illustrated in the book where possible we give the common name of the insect and its scientific name. The scientific name always consists of two parts, the Genus and then the species. For example, the common brown butterfly has the scientific name Heteronympha merope. The scientific name is used to avoid confusion: there may well be butterflies called ‘common brown’ in other parts of the world that are different species from the Australian ‘common brown’. The scientific name refers to only a single species. It is a useful way for scientists, in particular, to be sure that other scientists know precisely what species they are talking about. The common name, if one exists, is usually sufficient for people from the one area to know what insect is being discussed.


Similar species are grouped in a genus, similar genera are grouped in a ‘family’, and similar families make up an order. Entomologists also use a number of other intermediate categories in this hierarchy. The common brown butterfly, Heteronympha merope, belongs to the genus Heteronympha, the family Nymphalidae and the order Lepidoptera. You can recognise a family name as, by convention, it always ends in –idae, whereas a genus is printed in italics and begins with a capital letter. The species name is in italics without a capital letter. Where we have chosen an insect to illustrate a family or order we do not use its genus and species names.


The order in which each insect appears in the book is based on the taxonomic order of insects (with the more primitive insects first). For each insect described and illustrated we have set out at the top of the page the following details:




	•common name


	•scientific name


	•the size of the pictured specimen (lengths vary depending on how well fed an individual is, but these lengths can be taken as average for that insect)


	•the order and family it belongs to and, where appropriate, other details of its scientific classification.





This book contains general information about insects. We have deliberately tried to keep the use of specialist terms to a minimum, but a few are used in some descriptions. There is a glossary at the end of the book to help with any unfamiliar words. Backyard Insects will help you find out a little more about the insects in your immediate environment, and serve as an introduction for those who want to learn more. If you want further information on any of the insects discussed, refer to the further reading list at the end of the book. Information on collecting and photographing insects is also included in the appendices—these can be very enjoyable and rewarding activities for any insect lover.


In creating Backyard Insects, we have tried to produce a practical handbook that can be used easily by people in most urban areas of Australia. We hope that it helps you to get to know some of the insects that share your backyard.
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THIS BOOK REPRESENTS eighteen orders of insects common to Australian backyards. However, of the 100 or so insects featured in these pages, the majority belong to only five orders—the Hemiptera (true bugs), Coleoptera (beetles), Diptera (flies), Lepidoptera (butterflies, skippers and moths) and Hymenoptera (bees, wasps, ants and sawflies). Most insects in your backyard will belong to one of these orders so their main characteristics and differences are explained here.


TRUE BUGS [Hemiptera]



MOST people call insects and other invertebrates ‘bugs’. It comes as a surprise and, we suspect, a disappointment when an entomologist tells them their specimen is a bug. Yet there is an order of insects, the Hemiptera, that are ‘true’ bugs.


The group is a very large one, including many commonly found species such as aphids, scale insects, cicadas and bed bugs. All species of true bugs feed by sucking, not chewing, and this is one of the characteristic features of the order. There are three major parts to the order, based largely on different wing structure and body form. Examples of the three groups are scale insects and aphids (have few veins in wings and are generally softbodied); leafhoppers and cicadas (have harder bodies and wings with many veins); and crusader bugs and assassin bugs (are hardbodied and have forewings with a toughened base).


There are more than 5,500 known Australian species of Hemiptera and more are certain to be found. There are many significant pest species, but there are many important beneficial species too.


Mating pairs of harlequin bugs walking around attached to each other are a common sight during summer in southern Australia. Some other bugs, such as bed bugs, have a much more bizarre method of mating. In these species the male punctures the body wall of the female, and the sperm he deposits migrate to the egg through her body fluid (haemocoele). This apparently brutal method of mating is successful but restricted to relatively few species!




[image: images]





 




[image: images]





BEETLES [Coleoptera]



IF success in the animal world is measured by how many species there are, then beetles are the most successful of all. There are more than 300,000 species, and about 30 per cent of all animal species in the world are beetles. A famous biologist once remarked that God must have had ‘a special preference for beetles’ as there are so many.


Entomologists estimate that there are about 30,000 species of beetles in Australia. Beetles have been able to inhabit almost every type of habitat from fresh water to dry land and some are even parasitic. One reason for their success is the way that they have modified their wings to provide protection as well as flight.


All winged insects except flies have two pairs of wings. In beetles, the first pair of wings has become a tough covering (called the ‘elytra’) for the abdomen and the hind pair of wings. This cover acts like armour and helps beetles to inhabit environments that would otherwise be too harsh. They are less vulnerable to predators than softbodied insects.


A drawback of the wing cover is that it is more difficult for beetles to fly. The covers must be opened, the hind wings must be unfolded and then, of course, there is only one pair of flight wings instead of two. As a result, beetles fly more like helicopters than jets, but the advantages obviously outweigh the disadvantages.



FLIES [Diptera]



IN Australia, flies are things everyone knows about—and the iconic hats with corks! And yet really we are bothered by only a handful of flies out of the more than 10,000 Australian species. Adult flies can be easily distinguished from all other insects as they have only one pair of wings. What would have been the hind wings are reduced to club-like stubs called ‘halteres’. Wasps often look similar to flies but they have two pairs of wings and usually have the fore and hind wings coupled together so that they act as one.


Flies eat a vast variety of food; different species feed on plants, animals, fungi and rotting material, and they can even be parasitic. Adults and larvae of the same species usually eat quite different things. Common pests include the house fly, blowfly, fruit fly and March fly. This huge group of insects, which also includes mosquitoes, is of immense importance in our ecosystems as, in addition to the pests, there are thousands of beneficial species, including those helping with decomposition, that fulfil a vital role in various food chains. They provide, if nothing else, links in the food chain that are critical for an ecosystem to function normally.


BUTTERFLIES, SKIPPERS AND MOTHS [Lepidoptera]



WHAT is the difference between a butterfly and a moth, and what is a skipper? It takes a closer look than you might imagine to distinguish between these three groups. The easiest way is to have a good look at the antennae (‘feelers’); butterflies have a small club on the tip, skippers have a hooked tip, and moths generally have feather-like antennae. Generally butterflies are more colourful and active in the daytime, whereas moths are duller coloured and active at night, but there are also common, brightly coloured, day-flying moths. Skippers look very much like butterflies but are generally faster flyers.
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The colouring of these insects comes from a covering of tiny scales on the wings. These scales, and so the colour, come off easily if you touch them, leaving a dusty smear on your hands.


The winged butterflies, moths and skippers are the adult insects. The immature insects are caterpillars, which then undergo an intermediate pupal (or chrysalis) stage. Caterpillars have chewing mouthparts and most eat leaves. The pupae do not feed, and the adults have long, sucking mouthparts (the proboscis) for different (liquid) foods such as nectar from flowers. There are species of butterflies known from South America that have adapted to feeding on another liquid: blood.


The ability of these insects to feed on different food sources in the different stages of their life cycle means that they can take advantage of the various types of food that are present only at certain times of year. That is, adults can fly to certain areas to feed on flowers and nectar for the brief time they are present and then lay their eggs where an appropriate food will be available for their caterpillar offspring.


Some species are regarded as serious pests. Adults of species such as the cabbage white butterfly (Pieris rapae) find crops and then lay their eggs in this vast food source for the caterpillars, where they have few if any competitors. The caterpillars can develop rapidly and several generations can be completed during the life of the crop. The damage that results can be devastating.


Although some species are pests, most are not. Entomologists estimate that there are more than 22,000 species of Lepidoptera in Australia, and only a tiny fraction of these are pests. Some of the pest species have been accidentally brought into Australia from overseas.



BEES, WASPS, ANTS AND SAW FLIES [Hymenoptera]



THE Hymenoptera is a large, diverse group and, on an evolutionary timescale, is one of the most advanced insect groups. It contains many of the social insects, which live in communities and have different castes responsible for different duties within the community.


The common honey bee (Apis mellifera) is perhaps the best known social insect, with queens, workers and soldiers contributing to produce honey. In addition to the social species, there are also many Australian bees that are solitary species. Ants and many wasps are well-known social insects, but sawflies, although you can see them in groups, are not social insects.


A few wasps, such as the European wasp, are pests, but wasps in general are overwhelmingly beneficial insects. Parasitic species are often used in preference to predatory species in biological control programmes because the wasps are often highly selective of their victims (hosts). They will not change to feeding on nonpest species after they have eliminated the pest.


You may wonder what it is that makes bees, wasps, ants and sawflies different from all other insects but similar to each other. Adults usually have a very narrow ‘waist’, and larvae are usually maggot-like, with no legs but with a distinct pair of jaws. (But to confuse the story, adult sawflies lack the waist and the larvae do have legs.) Hymenoptera can be easily distinguished from flies (which only have one pair of wings) as they have two pairs of wings. The wings have a coupling mechanism to link the fore and hind wings in flight. Females often have an ovipositor, which, in many species, is also used for stinging. Ants are a distinct family, Formicidae, within the Hymenoptera.
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Silverfish


[Ctenolepisma sp.]


Length: 20 mm


Classification: Thysanura: Lepismatidae


ENTOMOLOGISTS classify silverfish among the most primitive, in evolutionary terms, of all insects. They have no wings at all, even the adults. Despite this interesting feature, silverfish have been relatively poorly studied, due in large part to the fact that most species run so fast when discovered! It is very difficult to study something that cannot be collected, held or watched.


So far, fewer than thirty species of silverfish have been formally identified from Australia, but most people will have found them in their cupboards or sinks. There are only a few pest species, the most common being in the genus Ctenolepisma. There are also several introduced species that are found all around the world.


Young silverfish look very much like small versions of the adults. After a number of moults (usually more than ten) they mature. After the first few moults they begin to develop silvery scales (which is the reason for their common name). If you pick them up, the scales will come off on your fingers—the same thing happens with moths and butterflies, whose wings are also covered in scales.


Most silverfish have three long tails, which are called cerci. The common household species are known to feed on paper and glue, among other things. They are able to do this by producing an enzyme to digest cellulose, an ability which is unusual in insects.
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Dragonfly and damselfly


[Anisoptera (dragonfly); Zygoptera (damselfly)]


Length: 60 mm (dragonfly), 40 mm (damselfly)


Classification: Odonata: Anisoptera (dragonfly); Zygoptera (damselfly)


BRIGHTLY coloured and fast-flying dragonflies and damselflies are spectacular insects. The winged adults are often found near streams, lakes or dams where they chase and catch other insects in acrobatic displays. Dragonflies (shown in the photograph opposite) are usually larger than damselflies (shown on the next page) and may be found quite a distance from water. Their legs are arranged so that they can seize prey (such as smaller flying insects) in mid-flight. They are more delicate and slender than other insects that behave in similar ways (such as robber flies).


The wings of dragonflies and damselflies are unlike those of most other insects, as they cannot be folded back over the main part of the body (the abdomen) when the insect rests. Instead, these insects hold their wings vertically above their bodies (most damselflies) or flat as if they were flying (most dragonflies). The very first flying insects of prehistoric times are believed to have had similar wings, and dragonflies and damselflies are the living representatives of this primitive form. (Just to confuse things, butterflies, one of the most modern and recently evolved insect groups, have redeveloped the ability to hold their wings vertically rather than folded back over the abdomen.)


Immature dragonflies and damselflies are well known to anyone who has investigated the bed of a creek, and also to anglers searching for bait. Commonly known as ‘mud-eyes’, young dragonflies look nothing like their adult forms. They are ferocious predators, ambushing a variety of small animals under water.


To breathe underwater, young damselflies have three feathery gills on the tips of their abdomens. The gills of dragonflies are hidden inside their bodies. Only a very few Australian species can live totally out of water. Pairs of dragonflies and damselflies are often seen together, as they mate in flight and often rest on nearby twigs or branches. Males often guard a territory and will keep other males away.
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American cockroach


[Periplaneta americana]


Length: 35 mm


Classification: Blattodea: Blattidae


ONE of the most common pest cockroaches that we see in our homes is an introduced species of American cockroach. It has adapted very well to this country, particularly to Sydney and the surrounding areas. However, if it is any consolation, an Australian cockroach is now a pest in America!


Cockroaches normally live in the bush but have become very used to urban environments. Many Australian cockroaches are wingless as adults, including some extremely large, burrowing species. The species we know as pests represent only a small fraction of the total number—more than 400—of species in Australia.


Many cockroaches, including the pest species, live for several years. They begin life in an egg case called an ootheca. Adult females may often be seen with a partially formed ootheca protruding from the tips of their abdomens. Each ootheca contains several eggs (usually between fifteen and twenty-five).


The ootheca are laid in sheltered places, and sometimes glued in place. Many female cockroaches will guard the newly laid, soft ootheca, most likely from other cockroaches. Young cockroaches look like smaller versions of the adults, except for the wings if adults have them. Cockroaches will eat just about anything in our houses, including, it is reported, the eyelashes and fingernails of sleeping humans.


On the positive side, although it may not be readily available now, an extract of cockroaches was not so long ago said to be useful for treating whooping cough, warts and boils (Merck’s Index, 1907).
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