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INTRODUCTION




  There are about 90,000 species of insects in North America, but don’t worry, I am not going to describe them all. Instead, I have selected what I feel are some of the most common and interesting North American insects. Some are particularly interesting because they are pests, prey on pests, or transmit diseases and others because of their unusual lifestyles or how they interact with other animals or plants. In the discussions of each insect, I concentrate on the intriguing aspects of their life rather than the details of their anatomy. Unless you are an expert with lots of training and experience and have access to a microscope and the use of a key to the particular group of insects, you will most likely identify insects by comparing them to a photograph. Therefore, I included at least one photograph of each insect. As much as feasible, I have avoided technical terms, although some terms are needed in order to discuss insects and their lives.




  Insects can be found almost everywhere in North America. Some make their home in fields, others in forests. Many species live in leaf litter or under the ground. There are aquatic insects and those that live in deserts. The good news is that in order to observe or photograph many kinds of these little animals, it is not necessary to crisscross North America because many insect species can be found throughout much of the continent. However, the Rocky Mountains and deserts are formidable barriers for many insects. In fact, many kinds of insects are primarily, or only, found east of the Rockies. Insects are the only invertebrates that can fly. This has allowed them to escape predators and find food and new territories.




  Insect Development




  Insects belong to a group of animals called arthropods, which includes lobsters, crabs, spiders, and a few other kinds of animals. Arthropods are characterized by an external skeleton, or exoskeleton, and jointed appendages.




  Most insects develop in one of two ways. Primitive insects are those that are most similar to ancestral insects. The young of the primitive insects like grasshoppers, cockroaches, and bedbugs look like the adults, although their proportions are generally a little different. They are wingless and do not have mature sexual organs. Their development is referred to as simple or incomplete morphogenesis. The young are called nymphs, unless they are aquatic, and then they are usually referred to as naiads.




  On the other hand, the young of the more modern (derivative) insects like flies, bees, and butterflies look nothing like they will when they become adults. These young are usually called larvae, although larvae of some insects are referred to as grubs, caterpillars, or maggots. When larvae are old enough, they enter a dormant pupal stage where they undergo radical transformation as they mature into adults. Their development is referred to as complete metamorphosis.




  Typically, insect nymphs and larvae grow rapidly. Some insects that undergo complete metamorphosis grow at an amazing rate. There are, for example, caterpillars that increase in size 1,000 times in a week and flies that can complete their entire life cycle from microscopic egg to adult in little more than a week. There are exceptions: Some beetle larvae can live inside of trees for years, and some periodical cicadas take 17 years to mature. Because insects are cold-blooded, nymphs and larvae grow faster when they are warm.




  Surviving the Winter




  Although cold winters take a toll on many North American animals, including insects, most insects that live in temperate climates can cope with temperatures well below 32 degrees Fahrenheit at some stage of their life. Each species of insect overwinters at just one stage. Many insect species overwinter as eggs, but some species spend the winter as nymphs, larvae, pupae, or adults. It is usually only this stage that can survive the winter. Although the stage that overwinters can survive a typical winter or even an exceptionally cold winter, many insects die when a sudden cold wave occurs in the spring after they have overwintered and progressed to the next stage of their development.




  Regardless of the stage of development, because they are “cold-blooded,” the body temperature of an insect is usually the same as the air, plant, or earth around it. A few kinds of insects are able to fly long distances to warmer climates in the winter, and some species can dig below the frost line, but most insects cannot escape winter.




  In the fall some insects crawl below the ground or leaf litter or lay their eggs there. Others may overwinter inside of plants or trees. Although the ground, leaf litter, and trees provide some protection from the cold, when the temperature falls significantly below 32 degrees Fahrenheit, the temperature in plants, trees, and leaf litter also falls below freezing. Of course, trees do not freeze to death, nor do insects. When spring comes, leaves and plants emerge, and insects come forth from everywhere because animals and plants that live in temperate climates have ways to cope with freezing temperatures.




  Some kinds of insects can survive even though their tissues freeze. However, most insects that live in temperate climates survive the winter because their tissues do not form ice crystals when the temperature falls below freezing. The blood (hemolymph) and cells of insects contain a small molecule called glycerol as well as certain proteins, sugars, and salts that act as antifreeze to prevent ice formation. In fact, some kinds of North American insects are active even when their temperature dips considerably below freezing.




  
The Exoskeleton




  The bodies of adult insects have three parts: the head, thorax, and abdomen. The head contains the antennae, mouth, and eyes. Wings and legs are situated in the thorax, and the abdomen contains the reproductive system and most of the digestive and respiratory systems.




  The exoskeleton of the head is generally very hard. On the other hand, the exoskeleton of the abdomen is softer because it needs to enlarge to accommodate food and, in the case of females, grow eggs. In a similar way, the exoskeleton of the different segments of an insect’s legs is usually very hard, whereas the exoskeleton of the leg joints is soft, flexible, and contains an elastic protein called resilin, which allows the joints to stretch and compress as the insect walks. Many of the parts of the exoskeletons of insects and those of other arthropods are tube-shaped because a tube is the strongest way to construct a support with a given amount of material, which is why the frames of bicycles and racing cars are constructed of tubes.




  The exoskeleton protects the underlying tissues, and muscles are attached to it. It is composed of proteins, especially proteins called sclerotin and polysaccharides called chitins. Polysaccharides are molecules composed of many sugars linked together. The exoskeleton is a light and exceptionally strong substance for its weight. It can be either exceptionally hard or soft and flexible, depending on the different types of chitins and proteins that it is composed of and how they are linked together.




  One can think of the exoskeleton as somewhat analogous to a suit of armor. In insects, the individual pieces of the exoskeleton are called sclerites, and just as the plates in a suit of armor have names, the sclerites have names. The names of some of these sclerites are particularly useful to know when identifying insects. One of the most important sclerites in this regard is the one that is on top of the thorax, which is called the pronotum. Another important sclerite is the first segment of insect legs, the femur. Although some entomologists need to be familiar with the names of almost all the sclerites as well as the wing veins, it is beyond the scope of this book.




  Because it is composed of nonliving material, the exoskeleton does not grow. In order to enlarge, insects make a new exoskeleton under the old one. They then take in air to enlarge and shed the old exoskeleton. At first, the new exoskeleton is very soft, but it quickly hardens and darkens by a chemical reaction similar to the tanning of leather.




  Replacing the old exoskeleton with the new, larger one is called molting. Insects generally undergo several molts before their final adult molt. Three to five molts are typical of most species; however, some kinds of insects undergo a dozen or more molts. The nymph or larva that emerges from an egg is referred to as a first instar nymph or larva. After it molts again, it becomes a second instar nymph or larva, and so on. When they reach adulthood, insects cease to molt and thus do not increase in size.




  Although adult insects cannot increase in size, due to genetic variation and differences in the nutrition when they are young, some adults of a species may be larger than others. Females are larger than males in many kinds of insects. This is because the larger females need to accommodate eggs.




  Retaining Water




  The exoskeleton of insects is unique among arthropods because it is coated with wax that renders it totally waterproof and prevents water from evaporating from an insect’s body. The exoskeletons of other land arthropods like spiders and centipedes usually lack wax coatings. Even insects that are the size of a grain of sand are covered with a minuscule wax coat. Although the wax that coats the insect exoskeleton may be only one molecule thick, it acts as a very effective water barrier.




  Small land animals have a much more difficult problem with conserving water than large animals because their surface area is relatively large compared to their size. Consider a small insect flying on a hot, dry, sunny day. A drop of water the size of the insect would evaporate in a short time under these conditions, but the little insect flies on. Although other small land animals face this problem, none can avoid dehydration as well as insects. Thus, little animals like worms and slugs must live in humid places, or they will dry up and die. Even land animals that are related to insects like spiders and scorpions cannot retain water as effectively as insects, which is one reason why most of them are nocturnal. The ability to avoid drying out has enabled some insects to fly on sunny days and thrive in the open fields and even the driest deserts.




  Because vertebrates, especially mammals and birds, have high metabolisms, their respiratory system provides for the exchange of a large amount of oxygen and carbon dioxide. However, most mammals and birds lose a lot of water when they breathe because the air that is exhaled absorbs water from the moist surfaces of their lungs. Insects have a vastly different respiratory system. In some of the very tiniest insects, diffusion of oxygen and carbon dioxide through their exoskeleton is sufficient. However, all but the very smallest insects have a respiratory system.




  Vertebrates transport oxygen in their blood, but the blood (hemolymph) of insects is not involved in respiration. Instead of lungs, insects have openings in their thorax and abdomen that lead to a branching network of air-filled, exoskeleton-lined tubes called trachea that end in minute, usually fluid-filled tubes called tracheoles that transport oxygen to, and carbon dioxide from, their tissues. Insects that need a lot of exchange of oxygen and carbon dioxide have enlarged areas in their trachea called air sacs, which expand and contract to increase the flow of air in their trachea. Valves, called spiracles, at the openings of the trachea control the size of the opening. When an insect is inactive, spiracles close to prevent evaporation. In small insects, diffusion is sufficient to transport enough air into the trachea, but many larger insects breathe by expanding and contracting their abdomen.




  Most vertebrates lose a considerable amount of water in their urine and feces. The insect digestive and urinary systems are designed to conserve water. In insects, the portions of their digestive tract nearest the mouth, called the foregut, and nearest the anus, termed the hindgut, are lined with exoskeleton that has the same wax coating as the insect’s outer exoskeleton. Digestion takes place exclusively in the middle, or midgut, of the digestive tract, which is devoid of exoskeleton. Malpighian tubules, the equivalent of vertebrate kidneys, empty into the midgut. Insects lose relatively little water from their feces because of glands in their midgut or hindgut or their Malpighian tubules absorb the water.




  In addition to conserving water, insects and other animals obtain “metabolic water” by metabolizing fats and carbohydrates. This enables some insects to survive for long periods without drinking. In fact, there are even species that can live exclusively on metabolic water.




  Size Matters




  We tend to be most familiar with the relatively large insects, because they are the easiest to see, but most insects are very small. Some are only the size of a grain of rice, while others are too small to see with the naked eye. However, even the relatively large insects are small animals. Twenty-thousand houseflies weigh about a pound, and large insects like dragonflies and grasshoppers weigh a fraction of what a mouse weighs. Small animals have certain advantages over large ones. In fact, the success of insects has a great deal to do with their diminutive size.




  Perhaps the most important advantage of being small is that little animals, like insects, possess enormous strength relative to their weight. This is because an animal’s weight increases in proportion to the cube of its size (by a factor of 3), whereas an animal’s strength is related to the surface area of its muscles, which increases in proportion to the square of its size (by a factor of 2). Thus, the smaller an animal is, the stronger it is relative to its weight. Because of this, it is relatively easy for insects to carry objects that are many times their weight, or to jump many times their length.




  Being small, insects can react much faster than larger animals. This is because reaction time is dependent on the speed of a nerve impulse and how far the impulse travels. Because insects are so small, their nerves are very short and so relatively little time elapses between when they perceive danger and when they react to it. This often gives an insect the advantage over a larger animal, such as a bird, that is trying to catch it.




  
Communication




  We are primarily dependent on our vision, hearing, and speech to understand our surroundings and communicate with one another. On the other hand, many insects depend primarily on their sense of smell to perceive their surroundings and communicate. In insects that are highly dependent on their sense of smell, most of their brain may be devoted to interpreting signals from their olfactory (smell) receptors.




  To communicate with others of their species, insects secrete various volatile hormones called pheromones. To attract a mate, female insects of many species secrete “sex pheromones.” Males of their species can detect minute quantities of pheromones in the air and follow the scent to females. When threatened, many insects secrete “alarm pheromones” to warn others of their species of the danger. Many insects that congregate secrete “aggregation pheromones” that attract others of their species. There are also pheromones that insects employ to mark their territory and pheromones that some insects secrete to mark their path for members of their colony to follow. Queen bees and queen wasps of some colonial species secrete a pheromone that inhibits workers from constructing a new queen cell so that there is only one queen.




  Pheromones tend to be small molecules because they diffuse faster than large molecules. Generally, each species secretes different concentrations of the same, or slightly different, pheromones so that the signal will be recognized only by members of their species. In addition to using their sense of smell to communicate with one another, many insect species use smell to identify plants or animals on which they feed or lay their eggs in or on.




  Sensing Surroundings




  The exoskeleton of most adult insects is covered with minute hairs called setae, each of which is connected to a sensory nerve. In addition to setae, insects have numerous other small sensory organs. Many setae and other sensory organs are concentrated on antennae, the insect’s primary sensory organ, but they also are situated on the insect’s legs, on sensory structures near the mouth of most insects called palpi, at the end of their abdomen called cerci, and on tubular organs called ovipositors through which female insects deposit their eggs.




  Setae and other sensory structures can be found virtually everywhere on the insect’s body. Those on the legs detect vibration that may be caused by a nearby predator or inform the insect of its position so it knows where to place its feet. Many of the setae and sensory organs on the antennae of insects measure minute amounts of various volatile chemicals emitted by other insects of its species to communicate or volatile molecules produced by plants or animals. Some sensory organs detect water vapor, as most insects need to find water. There are also setae or other sensory structures that measure temperature and wind direction and velocity. In some insects, setae or other sense organs detect sound.




  Insect eyes are referred to as compound eyes because they are composed of a few to thousands of individual eyes called ommatidia. Each ommatidium produces an image with color and intensity such that an insect sees a mosaic composed of the images of individual ommatidia. You might think of the individual images as pixels. Generally, the more ommatidia an insect has, the better it can see.




  Insects that are especially dependent on sight have large eyes that often cover most of their head, and the majority of their brain is often devoted to interpreting signals from their eyes. The eyes of insects are dome-shaped because each ommatidium is pointed in a slightly different direction than the adjacent ones. Because of this, many kinds of insects can see in virtually all directions without moving their head. However, even insects that have the best vision cannot see anywhere near the detail that we can. Also, insect eyes cannot accommodate to focus on objects at different distances.




  In addition to compound eyes, many insects have two or three simple eyes on the top of their head called ocelli. The function of these simple eyes has been debated for many years. It has been proposed that they may function in detecting movement or helping flying insects to navigate.




  Insects detect a somewhat different range of wavelengths than we do. Many insects cannot see red, but they can detect different wavelengths of ultraviolet light. Thus, an insect may be able to distinguish between flowers that appear the same color to our eyes because the flowers reflect different wavelengths of ultraviolet light. Many insects can also detect the plane of polarized light. On a sunny day, this enables flying insects to determine the orientation of their body with respect to the earth’s surface, which helps them to navigate.




  Insect eyes are particularly good at detecting movement, which helps them to perceive an approaching predator, or prey if they are predatory insects. Since their eyes are focused on objects that are just a few inches away or less, they cannot visualize an object that is far away, such as an approaching person with an insect net. However, they can detect that something large is moving, and that’s enough to cause them to hide or fly away.




  In many insect species, males, and sometimes females, produce sounds to attract mates. Most of these sounds are made by rubbing various parts together (stridulation), although some insects produce sound by rubbing a part against a tree, plant, or the ground. Although we can hear the calls that are made by some insects like crickets and grasshoppers, the sound that is produced by most insects is not audible to our ears because it is too high a frequency or not loud enough. In some insects that produce sound, females need accurate directional hearing in order to locate a male that is producing the sound. Although we are usually able to discern the general direction that sound is coming from, it is only approximate, as anyone knows who has tried to find a bird in a tree from its call. Some insects have far more precise directional hearing than we do. Some species are able to fly in almost a direct line to find a mate or a prey animal.




  Some of the insect’s setae and small sensory organs are used to feel their surroundings and detect movement, especially vibrations that are caused by other animals. The ability to feel their way is essential to many nocturnal insects and insects like ants and termites, as there is no light in their underground nests. We are not so used to feeling small vibrations, but when they walk, even very small insects cause faint vibrations that can be sensed by nearby insects or certain other animals. Spiders are particularly good at detecting vibrations, which is essential because most kinds of spiders have very poor vision. Detecting vibrations is how web-building spiders detect insects that fly into their web and how spiders that hunt on the ground detect approaching insects.




  Reproduction




  For most insects reproducing requires both luck and skill. Consider a male insect searching for a mate in a field where there are only a few females of his species. Because most adult insects live for only a few days or weeks, the male doesn’t have much time to locate a female, even if he is lucky enough to elude the many predators that live in the field. After mating, a female usually must locate a suitable place to lay her eggs. Many insects need to attach their eggs to one species of plant or lay their eggs in or on a particular kind of insect or another animal.




  Rather than having an ovulatory cycle like most mammals, female insects that have mated are fertile 24-7 because after mating, sperm are stored in receptacles, and fertilization takes place when eggs are laid. Since most insects are short-lived, females do not need to store sperm very long, but female insects that live a long time as adults can store sperm for weeks or months. Thus, although it may be difficult for male and female insects to find each other, once a female has mated, she can lay fertile eggs for the rest of her life.




  
PHOTOGRAPHING INSECTS




  As many professional and amateur photographers photograph insects, there are a number of websites and blogs devoted to insect pictures. Photographers employ a variety of equipment and techniques. I will explain how I have photographed the insects in this book, but I suggest that the reader who is interested in taking pictures of insects look at some of the different techniques on YouTube and various blogs and websites, as well as books and articles on macrophotography.




  One difficulty with photographing insects is that they are usually very active. A small insect can move out of the field of view in an instant. Of course, an insect can also fly or run away and disappear before you can take a picture. Thus, one can usually not use a tripod or set up lights to obtain the best lighting. I prefer to photograph on relatively cool days because being cold-blooded, insects are less active on cool days. Wind can also be a problem. Even a small breeze that moves a plant or leaf back and forth a fraction of an inch can make photography of a tiny insect difficult and frustrating. I usually do not try to photograph insects on windy days.




  Another problem with photographing tiny objects is that the smaller an object is, the smaller the depth of focus. Thus, when photographing insects, I usually stop down the lens to a small aperture. Also, it is important to take the picture from the best angle. Just as with portrait photography, it is usually essential to focus on the insect eyes, because when we look at a person or an animal, we focus on the eyes. Even with the smallest aperture, the entire insect is usually not in focus. Thus, if you photograph an insect with its head facing you, most of the insect will be out of focus, so it is usually best to take the picture from the side or from above. With experience, one learns how the picture will look from what he or she sees in the viewfinder or screen.




  I photograph insects with a (Nikon D610) full-frame digital single-lens reflex camera using a (Nikon 105mm or Sigma 150mm) macro lens. Macro lenses are designed for photographing small objects. I use a relatively long focal length lens to take pictures of these small animals because there is more “working distance” between the lens and the insect. With a shorter focal length lens, the front of the lens may be so close to the insect that it hits the surface the insect is on or nearby leaves before the insect is in focus. In addition, the farther the lens is from an insect, the less likely it is to frighten it away. For the smaller insects, I place (Kenko) extension tubes between my camera and the lens to facilitate filling the field with these tiny animals. With the smallest subjects, I may need several extension tubes.




  As there is very little depth of focus with tiny objects, I usually stop down the 105mm lens to a small (f/22, f/25, or f/32) aperture in order to get most of the insect in focus. (As a rule of thumb, the smaller the insect, the more I stop down the lens.) There is also very little light with small objects, especially when using small apertures, so it is usually necessary to use a flash. The (Sigma EM-140) ring flash, which is designed for photographing small objects that are very close to the camera lens, works well for me.




  Some of the pictures in this book were taken in the field, while others were taken at home. Some aspects of insect life must be captured where the insects live; for example, when insects are feeding or mating. If I were to move these insects, they would most likely stop what they are doing. However, I usually catch small insects by sweeping a net through plants and bushes and then transfer the insects to small (Darice Clear Bead Container) plastic containers. These insects are brought back home to be photographed.




  Many insects are very difficult to see in nature because of their size or their camouflage. Others fly away from my presence. Since insects usually run or fly away when I open their container at home, I have found that putting the containers in a refrigerator overnight at 40 degrees Fahrenheit slows them down long enough for me to place them on a leaf or stick and take their picture. However, some insects fly away as soon as they warm up. Sometimes I am able to recapture them and put them back in the refrigerator for a longer time, but often they escape. My wife sometimes finds them, but more often it’s the cat, who loves to catch them for a tasty treat.




  When a day of photographing is done, I release the insects in a little wooded area behind our house. I could return each insect to the spot where I found it, but that’s a bit much.




  
NOMENCLATURE




  All insects that have been described have a Latin name (genus and species); more familiar insects also have a common name. Most of the 90,000 North American insects that have been described are relatively rare and so have no common name. (There are also estimated to be many thousands of North American insects that have not yet been described.) Scientists use the scientific (Latin) name when they write or talk about insects, and since they are uncommon, these insects never got a common name. With the exception of dragonflies and butterflies, common names are not standardized and can be different in different regions of North America. Also, many insects have more than one common name, and in some cases, two insects may have the same common name. Most of the insects in this book are relatively common, so they have a common name.




  A professor of mine talked about entomologists as either lumpers or splitters. Lumpers are those that tend to consider very closely related insects as a single species, whereas splitters are those that consider them to be separate species. DNA sequencing has provided a new tool for determining relationships between insects. Some insect systematics put a lot of faith in DNA sequencing, but others rely more on anatomical features. Since evolution is a continuous process and there is no precise definition of what constitutes a class, order, family, genus, or species, there is considerable controversy. To make matters even more confusing, insects are frequently reclassified such that a group of insects that were considered separate genera or species become reclassified as a single genus or species. In a similar way, several insects that were considered the same genus or species become reclassified as different genera or species.




  It is easy to determine the species of some insects. For example, many people can identify monarch butterflies (Danaus plexippus) because of their distinctive wing pattern. However, many insects look very similar to closely related species. Most genera contain a number of species, and in most cases, only an expert in the particular group of insects can tell them apart. To do this, he or she kills the insect, often dissects it, examines it very carefully under a microscope, and compares it to descriptions and drawings in very specialized texts. Thus, in cases when I am not sure of the species, I only identify it to genus and write “sp.” after the name of the genus, meaning that I cannot determine the species.




  

    
1 SPRINGTAILS



  




  Springtails are minute, wingless, six-legged arthropods. Most species live in soil or leaf litter, where they feed on bacteria, fungi, lichens, and decaying vegetation. About 700 species of springtails have been described in North America.
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  SLENDER SPRINGTAILS




  

    Latin name: Pogonognathellus sp.




    Family: Entomobryidae




    Identification: 0.03 to 0.2 inch long, dark-colored, long antennae




    Distribution: Throughout North America




    Comments: These tiny arthropods used to be considered insects, and you will find them in older books about insects. However, most experts now agree that they are a separate group of six-legged arthropods. Experts frequently move animals into different groups based on new evidence. To make matters more confusing, experts often disagree. Maybe one day springtails will be reclassified as insects.




    Springtails get their name from a structure under their body called a furcula that they can use to spring into the air. Although springtails are extremely common, you are not likely to see one because most species are minute and blend in with the soil where they live. However, they are relatively easy to find by scooping up some soil or leaf litter, placing it on a large piece of white cardboard or paper, and using a small paint-brush to move the soil or leaf litter around. If you don’t want to sift through soil, you can purchase them on Amazon or other websites. Hobbyists use them to feed their poison dart frogs.


  




  

    
2 SILVERFISH



  




  Silverfish are small, wingless, scaled insects with three long tails. They have flat bodies and flexible exoskeletons that enable them to fit into tight spots where predators cannot reach them. Unlike most insects, silverfish molt throughout their lives. Outside they live in damp logs or mossy places. They are called silverfish because they have a shiny appearance, caused by light reflecting off of their scales, and their movement, which is a bit reminiscent of a fish because when they walk, their abdomen moves back and forth. Although they don’t bite or carry disease organisms, silverfish are still a problem because they can feed on carpets, clothing, coffee, glue, paper, and photographs.
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  SILVERFISH, FISHMOTH




  

    Latin name: Lepisma saccharina




    Family: Lepismatidae




    Identification: 0.3 to 0.5 inch long, shiny gray or light brown, wingless, tapering abdomen, 3 long tails




    Distribution: Throughout North America




    Comments: Silverfish are primitive insects that are believed to have been on Earth for 400 million years.




    Their appearance and habits can tell us some of what was going on in the insect world when the first insects evolved. For example, the way that silverfish reproduce is different from that of most other insects. When a couple meets, they caress each other with their antennae. The female then runs away, and the male chases and catches up with her. The male then lays a capsule containing sperm on the ground, which the female picks up with her genital opening. Although this way of reproducing is unusual for an insect, scorpions and their close relatives, as well as some species of spiders, also place a sperm capsule on the ground, which their mates pick up with their genital openings. Thus, this may be the way that primitive insects and their relatives transferred sperm.


  




  

    
3 EARWIGS



  




  Some references state that earwigs get their name because of an old wives’ tale that they climb into people’s ears when they are sleeping, but other sources say that the name was derived from the shape of their wings and was later corrupted from “ear winged” to “earwig.” These nocturnal insects hide during the day under rocks, flowerpots, boxes, and other dark places. They are often seen scurrying away when their hiding place is moved. They are easily identified by the prominent forcepslike appendages on the rear of their abdomen called cerci, which are larger and more curved in males. Although cerci are usually sensory structures, earwigs employ their cerci for defense and to unfold their hindwings, although they seldom fly.




  Some earwig species are among the relatively few nonsocial insects that exhibit maternal care. Pairs of earwigs dig a nest in the ground. After the female lays her eggs, she chases her mate from the nest and remains with the eggs. She may leave the nest to feed but soon returns to guard her brood. When the eggs hatch, she continues to clean and care for her young until they undergo their second molt and fledge.




  
[image: European earwig, male. Note large cerci.]





  EUROPEAN EARWIG




  

    Latin name: Forficula auricularia




    Family: Forficulidae




    Identification: 0.5 to 0.6 inch long, brown, light brown legs, males with prominent cerci




    Distribution: Throughout most of North America




    Comments: This species was introduced into North America in the early twentieth century and has spread throughout most of the continent. Like other species of earwigs, European earwigs feed on small insects. However, when small insects are not readily available, they feed on plants and can become a pest in gardens and on farms, where they damage vegetables including cauliflower, celery, potatoes, beets, and cucumbers. They also may feed on corn and fruits, especially apples and pears, and they sometimes chew flowers, including roses and zinnias. However, because earwigs are usually predacious, they have been used to control aphids and other small crop pests. They usually do not harm plants when aphids or other small soft-bodied insects are plentiful.


  




  

    
4 TERMITES



  




  Termites are colonial insects. Their colonies are composed of different castes, the most abundant of which is the worker caste, whose members are usually blind. They maintain the nest. The soldier caste, which is also typically blind, protects the nest and the queen and king who produce all of the young. Soldiers have large, hard heads and very large mandibles. They cannot feed themselves, so they are fed by workers. There are also winged reproductives that are capable of establishing new colonies. Unlike colonial bees, wasps, and ants, where workers are all sterile females, termite workers and soldiers are both males and females.




  Termites evolved from cockroaches, which are their closest relatives. They feed on wood (cellulose), which is digested by protozoa (single-celled animals) and bacteria in their digestive tract since, like most other animals, termites cannot digest cellulose. Young termites obtain protozoa and bacteria by eating the feces of older termites.




  To form new colonies, reproductive males and females fly from the colony and mate, often with reproductives from other colonies. After they mate, their wings fall off, and the pair walks off together in search of a suitable place to start their own colony. The large majority of these reproductives are eaten along the way by various predators, but a few lucky ones survive to establish a new colony. The first eggs that are laid by the female develop into workers that feed and care for their parents. Later, eggs become soldiers and the male and female that founded the nest become the king and queen of their new colony. Fed and cared for by the workers, the queen gradually grows to many times her original size. In fact, she becomes so large that she can no longer move. The queen usually lives for many years and may lay thousands of eggs a day. The faithful king remains by her side, cared for and fed by workers. He occasionally mates with the queen.




  Most North American species of termites live in the southern United States. They are not native but were imported many years ago in lumber and wood that was used in shipping.
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  EASTERN SUBTERRANEAN TERMITE




  

    Latin name: Reticulitermes flavipes




    Family: Rhinotermitidae




    Identification: Workers 0.1 inch long, soft-bodied, creamy or gray-white round head, blind; soldiers 0.15 inch long, resemble workers but with larger, darker head and large black mandibles; reproductives (alates) 0.15 inch long, have eyes and wing-buds or wings




    Distribution: Eastern United States, west to Texas, north to Ontario and Quebec




    Comments: Subterranean termites cause many millions of dollars of structural damage to buildings every year. They enter buildings by tunneling through wood that is in the ground. There are now building codes that require homes and other structures to have cement foundations that are far enough off the ground that termites cannot tunnel into the home. However, sometimes dirt or wood can get piled up against the home or people make modifications that give termites an entry site. It is a good idea to look around the foundation of your home to see that there is no place that subterranean termites could enter. Termite infestation is often discovered by the presence of winged reproductive swarmers (alates) that have left their nest. Although termites can damage buildings, they also live in fallen logs, which aids in recycling trees.


  




  

    
5 LICE



  




  Lice are tiny external parasites that live and feed on birds and mammals. Some feed on skin, fur, or feathers, while others, like those that live on humans, feed on blood. Almost all mammalian and avian species are infected by some kind of louse. Human body lice are uncommon in North America since most people regularly wash themselves and their clothes, but they had caused havoc in the past, especially during World War I when soldiers lived in trenches for long periods of time and were often unable to bathe or wash their clothes. Trench fever, which is caused by a bacteria, Bartonella quintana, which is transmitted by body lice, was rampant among soldiers. Although the disease was rarely fatal, infected soldiers were usually unable to fight effectively. Typhus, also transmitted by body lice, was somewhat less common, but it is a far more serious and often deadly disease. Thus, body lice were probably responsible for battles being won and lost. Body lice were not much of a problem for most of World War II because they were killed by DDT, which was invented in 1939.
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  CRAB LICE, PUBIC LICE




  

    Latin name: Phthirus pubis




    Family: Pediculidae




    Identification: 0.04 to 0.08 inch long, round body, front legs thinner than other legs




    Distribution: Live exclusively on humans worldwide




    Comments: Crab lice live on humans, where they feed on blood. They are obligate external parasites that will die in a day or two if they are removed from the body. Crab lice are usually found on pubic hair, although they are sometimes found on eyelashes and on areas with coarse hairs such as beards, mustaches, and underarms. However, they are not found on finer hair such as hair on the scalp. Crab lice are usually spread by sexual contact, although they can they can be spread by bedding, clothing, and shared towels. The main symptom of an infection is itching that is caused by a reaction to the saliva of the lice. However, crab lice are not known to transmit diseases. The presence of these lice can be determined by examining hairs for their eggs, called nits, which look like minute pussy willows. The infestation can be treated and usually eliminated with a number of products that can be purchased without a prescription.
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  HUMAN LICE




  

    Latin name: Pediculus humanus capitis, Pediculus humanus humanus




    Family: Pediculidae




    Identification: 0.08 to 0.15 inch long, tan or gray-white, large oval-shaped abdomen




    Distribution: Head lice common in North America, body lice uncommon




    Comments: Head lice (Pediculus humanus capitis) and body lice (Pediculus humanus humanus or Pediculus humanus corporis) are closely related and look the same. They both feed on blood. Head lice infect several million people each year in North America. Infections cause itching and can result in loss of sleep, but they are usually not serious, and head lice do not transmit any disease in North America. Head lice are spread by direct contact or sharing towels and bedding. They are especially common in children, who acquire them from their friends and schoolmates. Treatments can be purchased without a prescription. Body lice are uncommon in North America.
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  DOG LICE, CANINE CHEWING LICE




  

    Latin name: Trichodectes canis




    Family: Trichodectidae




    Identification: 0.06 inch long, yellow, head broader than long, legs stout with single claw, thick setae




    Distribution: Live exclusively on dogs and other canines worldwide




    Comments: In North America, dog lice are found on canines, including dogs, wolves, and coyotes. They live their entire life on the host but can be transferred to uninfected dogs by close contact or shared combs or brushes. Although they do not usually cause major problems on healthy dogs unless the dog is heavily infested, they can have a serious effect on older dogs, puppies, and debilitated dogs. They can also infect canines with the dog tapeworm Dipylidium caninum.




    Female lice usually lay several eggs a day for about a month. The eggs take a week or two to hatch into nymphs that mature to adults in about two weeks. Infected dogs exhibit excessive scratching and biting. Lice and their eggs can be found by examining hairs with a microscope or strong magnifying glass. The infestation can be eliminated by treating the dog with one of a number of insecticides, including permethrin, carbaryl, and fipronil.


  




  

    
6 FLEAS



  




  Fleas are small, flightless, external parasites of mammals and birds. The bodies of fleas are flattened laterally, which allows them to fit between hairs or feathers. Prominent claws enable them to hold on to their host. They feed on blood. Most species live on a specific host, but some parasitize a number of different hosts.
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  RAT FLEA, ORIENTAL RAT FLEA, TROPICAL RAT FLEA




  

    Latin name: Xenopsylla cheopis




    Family: Pulicidae




    Identification: 0.1 to 0.2 inch long, flattened side to side, wingless, lacks the combs that are present in other species of fleas




    Distribution: Throughout North America




    Comments: The Oriental rat flea is the primary vector of Yersinia pestis, the bacterium that caused bubonic plague. Rats are immune to bubonic plague but carry the bacterium. The disease occurs when a rat that carries the bacterium bites a human. Bubonic plague can also be transmitted directly from one person to another, and it is not known how many infections were caused by the rat flea. It is estimated that the bubonic plague killed 350 to 450 million people in the fourteenth century and that it took 200 years for the world population to recover.




    This rat flea can also transmit murine typhus (also called endemic typhus), which is caused by a bacteria, Rickettsia typhi. Most people who are bitten by rat fleas do not realize that they have been bitten. Their symptoms are similar to other diseases. Fortunately, if the infection is diagnosed, it can be easily cured with antibiotics.


  




  [image: image]




  CAT FLEA




  

    Latin name: Ctenocephalides felis




    Family: Pulicidae




    Identification: 0.07 to 0.1 inch long, dark-colored, body compressed laterally; unlike other fleas, cat fleas have only simple eyes




    Distribution: Wherever there are cats or dogs




    Comments: Although they are called cat fleas,




    Ctenocephalides felis can infect dogs. However, the fleas that usually live on dogs are dog fleas, Ctenocephalides canis. The bodies of these and other fleas are covered with many spines that are directed backward, which helps them to stay on their host and hold on when they are feeding. They have a tough, rubberlike exoskeleton containing the elastic protein resilin that protects them from being injured when their host scratches. They also make use of resilin when they feed, as all fleas feed on blood. When they are hungry, they lift their abdomen up so their head is pressed against their host. Inside their head is a structure that is something like a slingshot, and the flexible part that powers the slingshot is made of resilin. The rapid contraction of resilin forces a knifelike structure into the host. The fleas then lap up the blood from the wound.
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