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The feeling of connecting with someone is never as pronounced as when we look into their eyes. Humans, being the social creatures that we are, cannot help but to project emotions and a conscious mind onto not only our own species, but all the wildlife that are similar to us. Insects, on the other hand, are often too small to evoke such a response. Rather, we see them as something we cannot actually identify with. Maybe that’s why we get such an altering experience when we pick up a magnifying glass and discover that what seemed like only a tangle of legs and antennae is suddenly staring right back at us.

When we further acquaint ourselves with insects, spiders, and the other small creatures that we refer to as “bugs,” it changes our perception of nature. An ordinary grove copse transforms into something more when we discover and acknowledge its hidden inhabitants. Bugs are everywhere, but in order to find them, you must sometimes look very hard.

As a young boy, I loved turning rocks. What can be found beneath this one? A shiny beetle, a sullen centipede, teeming hordes of ants, or, better yet, something I’ve never seen before! Thirty years later nothing has changed—I still feel great anticipation and satisfaction when peeking under a rock.

Only under high magnification can we see and fully appreciate the varying shapes and designs of these bugs up close. The visual characterizations of the different species tell interesting tales of their behavior, living conditions, and adjustments to the surrounding environments.

I would like to give a big thank-you to Lars-Åke Janzon, whose texts added greater depth and an additional dimension of the biology of these creatures. The closer we get to nature, the more questions we seem to have. Lars-Åke’s knowledge, experience, and ability when it comes to answering seemingly every question imaginable are unique. Thanks to him we now realize how much more there is to explore and that there are still a few stones left unturned.

John Hallmén, May 2012
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These silhouette images reveal the natural size of specific bugs. All the species found in this book, whether photographed in nature or in a studio, can also be found in Sweden. Most of them are also quite common throughout the world. Here you see a tick, body length: 3 mm; and an American cockroach, body length: 35 mm.
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Dawn at the firing range of Utö (a small island, east of Stockholm) in early July. The local beetles are all sitting quietly among the plants and dewdrops. Soon this place will be buzzing with life.





INSECTS ARE COLD BLOODED, and it is the outside temperature that determines whether they are active or not. Insects are usually able to withstand frosty nights, as they can survive being sub-cooled (i.e., having their body temperature going below the freezing point without them freezing to death). When the sun rises, the heat brought will thaw the insects slowly and turn the frost into water droplets that will later evaporate.

Scientists have long debated whether insects have the ability to sleep or not. Some argue that insects have a simpler nervous system that cannot contain anything resembling our own sleep stage. Another argument would be that insects don’t have any eyelids, and therefore cannot sleep. But today, we now know some insects do sleep, or at least have a behavioral state that resembles sleep. Insects require inactive periods of time hiding and sitting still. It might not matter what we call this inactive state, but we can confirm that they indeed have long, sedentary moments.
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Emerald damselfly Lestes sponsa

Body length: 30 mm | Södermanland Country (Nackareservatet Nature Reserve, located on the border between Stockholm and Nacka), 8 exposures

This is one of Sweden’s most common damselflies during the late summer. They live next to stagnant water that has rich vegetation. When the damselfly rests, it keeps its body turned downward, with its wings opened only halfway.
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Crane fly Tipulidae

Body length: 11 mm | Õland, Sweden, 5 exposures

After a damp, cold night the crane fly slowly gets dry. During this time, it is completely defenseless and in danger of becoming easy prey for an insectivore like a passing bird or dragonfly. When dry and awake, the crane fly has a defense mechanism that can be best described as a type of self-mutilation. In a pinch it can “lose” a leg to get away. A lost leg will partly grow back again, but will never function as well as its original leg.

[image: images]

[image: images]

Anthomyiidae fly Anthomyiidae

Body length: 7 mm | Södermanland (Nackareservatet Nature Reserve), 6 exposures

Anthomyiidae flies are a grayish/brown/black color, small to medium in size, and a close relative to the common housefly. They resemble the housefly but usually have a slimmer physique. You will often find these flies in flowers with accessible nectar, hence their Swedish name, blomsterfluga (flower fly).
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Bird-cherry ermine (moth) Yponomeuta evonymella

Body length: 10 mm | Södermanland (Nackareservatet Nature Reserve), 88 exposures

The bird-cherry ermine caterpillars are found only on bird-cherry trees, living off their leaves. When the caterpillars are fully grown, they spin a cocoon, and hundreds of cocoons can be found hanging together. In June, many bird-cherries are bare and completely spun by the caterpillars. The trees survive, even if they’ve been eaten bare several years in a row. The ermine attacks usually cease after a few years, when the natural enemy of the caterpillars—the parasitoid wasp—becomes numerous enough to keep the population down.
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Damselfly Zygoptera

Body length: 30 mm | Södermanland (Nackareservatet Nature Reserve), 52 exposures

This damselfly is completely covered with water droplets. Larger dragonflies have multifaceted eyes that touch (or almost touch), while the eyes of the smaller damselflies are completely separated from each other. Before a damselfly settles down for the night, it finds a blade of grass that is wide enough to hide its body but still narrow enough for its eyes to stand out on either side, giving it an unobstructed view of all directions.
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Syrphid fly Sphaerophoria scripta

Body length: 7 mm | Södermanland (Nackareservatet Nature Reserve), 30 exposures

The black-and-yellow striped abdomen of this hoverfly is long; much longer than the wings when they are folded back. The syrphid fly can be found in meadows, rocky areas, and gardens that have plenty of flowers. It usually flies at a low altitude in habitats that contain mixed grasses and herbaceous vegetation.
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Robberfly Tolmerus atricapillus

Body length: 18 mm | Õland, 81 exposures

In adult insects, the multifaceted eyes can cover large areas of the head. This tends to be the characteristic with species that need perfect vision, such as those that fly fast and prey on other bugs. The curved surface of the eye makes it possible for insects to look in several directions at once, making it easier for them to find prey but to also avoid becoming prey themselves.
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WITHIN THE WORLD OF INSECTS, one can find two different types of eyes: the multifaceted (compound) eyes and the single eyes. Compound eyes consist of a collection of closely adjacent individual eye units, which seen from the front appear hexagonal in shape. Each unit measures the light from a specific direction and is equivalent to a dot in a printed image. Any single unit does not perceive an image of its own, but it is the information collected by all units combined that gives the completed image. Few insects are blind in the sense that they have no eyes, but a life in darkness—a cave for example—has for some species resulted in a total reduction of eyes.

The final image perceived by the insect is probably exactly the same as the one we see with our own two eyes. However, because their eyes are so small, they cannot see as well as we do. The number of eye units varies from species to species, from some having none or a few, as seen in dark-dwelling insects, to nearly 30,000, as seen in some species of dragonfly. The main purpose of the compound eye is to react to movement, but it is not made to comprehend shapes. Insects do perceive color with an astounding accuracy, especially the flower-seeking ones. To be able to perceive colors, the eye must have receptors that are sensitive to light of different wavelengths. The visual spectrum for us humans allows us to see all the colors from violet to red. On either side of our visual spectrum there are additional wavelengths that cannot be experienced by the human eye, but that the insects are able to see. This spectrum includes ultraviolet light. Many flowers that depend on insects visiting for pollination have an ultraviolet pattern that is invisible to us but helps the insect find its way to nectar nearby. Some insects, such as bees, can see the polarization of light. Sunlight is polarized when it’s reflected against the sky and differs depending on the angle of the sun. Bees can therefore determine the position of the sun even on a cloudy day, if only a small patch of blue sky is visible.
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Slender fly (no English name)  Neurigona quadrifasciata

Body length: 7 mm | Studio, 130 exposures

The Neurigona quadrifasciata looks like a mosquito, but is in fact a slender fly with long, thin legs. Being predators, they need to see well, which explains why their eyes are large and wide apart. They prey on small invertebrates, often smaller flies. When mating, the male approaches the female from behind, stretches out his forelegs, and courts the female by waving his black feet right in front of her eyes.
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Aside from the compound eyes, insects also have several “simple eyes.” The simple eyes consist of a lens and a quantity of light-sensitive cells. There are often three of them situated on top of the insect’s head, but they do not give a clear vision of an image. The purpose of the simple eyes is not entirely clear, but because of the wide angle they are most likely used as a sort of light meter that tells the insect if it is flying up or down. When the insect is flying downward the simple eyes register the darker surroundings, and when flying upward they make everything brighter.
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Jumping spider Salticidae

Body length: 5 mm | Södermanland (Nackareservatet Nature Reserve), 13 exposures

The eyes of the spiders are not like the compound eyes of most insects. Rather, they are made up of smaller units that usually have a lens and retina, and operate just like our eyes. Most spiders have eight eyes, but you can also find spiders with four or six. All eyes are not used to see the same thing, as some react to movement while others are used as a compass or to enhance color and observe the surroundings so that the spiders themselves don’t become the prey. Spiders that actively hunt usually have two larger eyes that are located on the central part of their head. The forward-looking pair of eyes picks up all the details in the surrounding environment. Spiders that catch their prey with webs have smaller or fewer eyes.
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Marsh ground beetle Elaphrus riparius

Body length: 7 mm | Studio, 120 exposures

The marsh ground beetle is an excellent hunter that preys on short-wing and beach-digging beetles. Its eyes are much wider than its neck shield, giving it a wide field of view. The marsh ground beetle is an active, sun-loving species that cannot tolerate shade. It’s active on sandy beaches near stagnant or slow-flowing water and can often be found running along the water’s edge.
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Common-snout hoverfly Rhingia campestris

Body length: 8 mm | Studio, 172 exposures

The common-snout hoverfly’s extended beak places it in the family of hoverflies/flower flies. Adult males live on nectar while the females feed on protein-rich pollen. The common-snout hoverfly is a medium-sized species with a long, drawn-out bill. The bill safely cases its extremely long tongue, which allows the fly to reach deep into flowers for normally hard-to-reach nectar.
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