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DEDICATION

This book is dedicated to anyone who has rescued a bee from their pond, given sugar water to a tired bee, planted flowers in their garden, or told a friend not to swat. Thanks for caring; I hope this book inspires you to do even more for our bee friends.
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Chapter One
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THE STORY OF BEES

FROM DINOSAURS TO DAHLIAS: THE EVOLUTION OF THE BEE
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You might be surprised to know that the first bee buzzed alongside a lumbering Stegosaurus. It collected pollen from small, dull flowers without any petals and it most closely resembled a wasp. That’s where the story of bees begins, 130 million years ago, in the last epoch of the dinosaurs. Before flowers painted the landscape, before humans walked the Earth.

THE FIRST FLOWERS

It’s difficult to imagine a world without flowering plants. They dominate our habitat today, making up 80 per cent of all the plants on Earth. Yet the first flowers emerged relatively recently in geologic time, about 130 million years ago, around the arrival of the first bees.

When early flowers appeared among the ferns and pine trees of the Cretaceous period, they looked nothing like our flowers today. There were no showy dahlias standing colourful and bright or stalks of shapely foxgloves made heavy with nectar. The first flowers were modest, without ornament, and hardly distinguishable from the plants around them. Until this point, most plants reproduced by scattering their pollen to the wind, but nature was about to find a more efficient method of pollination: insects.

Hungry beetles were among the first to seek out the nutrient-rich pollen that flowers provided. The pollen clung to their wiry hairs and came with them as they travelled from flower to flower. This method of transferring pollen was more direct and less wasteful than wind pollination. Its early success led to the rapid expansion of flowering plants and the insects that pollinated them.
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EXPLOSIVE CHANGE

Flowers began to spring up everywhere and quickly developed insect-attracting features to distinguish them from their neighbours. Water lilies and magnolias were the first to unfold generous, white petals. The eye-catching petals made it easier for pollinators to find them and also served as convenient landing pads. Other flowers wooed insects by developing alluring scents, bright colours, and finally the sweet reward of nectar.

As flowers became more complex and diverse, so did the pollinators that visited them. They evolved not just alongside one another, but in response to each other. Flowers strived to be more inviting to insects and insects became better and better pollinators. Some pollinators grew long, tubular tongues for extracting nectar, others developed a keen sense of smell or a more acute perception of colour. And for every elongated tongue, there was a corresponding deep-throated flower. Pollinators evolved to suit specific flowers and became specialists.
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THE BEE ARRIVES

Somewhere in this explosion of life, the bee buzzed into existence. This primordial bee was actually a predatory wasp, who would change everything by switching to a vegetarian diet. Imagine a wasp stalking its prey from among the newly minted pollinators of the time. The wasp likely ate a pollen-dusted beetle for lunch and began to develop a taste for the pollen rather than the beetle. Eventually, the wasp gave up its predatory ways and pollen became its only source of protein.

The first bees further distinguished themselves from wasps by developing various pollen-collecting methods. They sprouted feathery hairs on their legs and abdomens that could be packed with pollen and flown back to the nest where it would be used to feed their offspring. When nectar became available, bees found the sugary substance to be an excellent source of energy. They grew long tongues and sipped on it while gathering pollen.
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BEE FACT

ALTHOUGH IT’S COMMONLY BELIEVED THAT BEES EVOLVED FROM POLLINATING WASPS, THE DETAILS OF THE THEORY ARE STILL SHROUDED IN MYSTERY BECAUSE OF GAPS IN THE BEE FOSSIL RECORD. THE MOST RECENT CLUE WAS UNCOVERED IN 2006, WHEN THE OLDEST KNOWN BEE, MELITTOSPHEX BURMENSIS, WAS FOUND ENCASED IN AMBER. THIS 100-MILLION-YEAR-OLD FOSSIL PROVIDES NEW EVIDENCE IN SUPPORT OF THE THEORY BECAUSE IT HAS TRAITS OF BOTH BEES AND WASPS. IT’S CONSIDERED PARTICULARLY IMPORTANT BECAUSE IT ALSO HAS BRANCHED HAIRS, WHICH TODAY’S BEES USE FOR COLLECTING POLLEN.
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Over time, some bees became social creatures and gave up their solitary lifestyle in favour of colony life. They developed complex societies where many bees shared a single nest and the duties of maintaining it. They evolved special stomachs for carrying nectar and built structures in their nests to store it. Eventually, this practice led to the creation of honey.

Bees emerged as the most successful pollinators of the era and still hold the title today, with more than 20,000 species around the globe.
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FROM EGG TO BEE: THE BEE LIFE CYCLE

Every bee starts as an egg, but it doesn’t crack open like a chicken egg when it’s time to hatch. Instead, its soft membrane dissolves and its nutrients are absorbed by a tiny larva. In the larval stage, the helpless grub must eat a tremendous amount of food. Mother bees are charged with collecting a supply of pollen and nectar so that their young have the energy to grow. A bee larva will shed its skin five times before entering its final period of development: the pupal stage. However, some bee species spend months or even years in a larval state before going through metamorphosis. Just like the caterpillar of a moth, the bee larva spins a cocoon before transforming itself. Inside the cocoon, the larva develops a head, legs, and body before finally sprouting its hair and wings. Once the change is complete, the young bee chews its way out of the cocoon and commences its adult life.
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Among solitary bees, the adult’s primary duty is to mate. Females seek out nesting sites and begin to store provisions for their future young. As the females busy themselves with the task of collecting pollen and nectar, expectant males jockey for a chance to mate with them among the most popular flowering plants. Clusters of male bees can sometimes be found sleeping overnight inside flowers during mating season. Back at her nest, the female bee amasses pollen until she has enough to feed her young through its larval state. She often constructs a pillow-like pollen patty and lays her egg on top of it. Most bee species live only one year. They emerge in spring, raise their offspring through the summer, and then die. Some will lay just one egg in a season, while others produce many in chambered nests or separate tubular cavities.

In contrast, social bees have evolved to share nesting duties. They live in colonies and not all members are capable of mating. Instead, their reproductive duties are delegated to the males and a singular queen bee. The other colony members are called workers and are tasked with all the non-reproductive activities necessary for survival, such as foraging for food.
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POLLINATION

Pollen is nature’s glitter: it gets on everything. This is by design, of course. Flowers want their pollen to be spread about because it’s how they reproduce. When a flower’s male part (the stamen) produces pollen, it must be transferred to the flower’s female part (the pistil) for the plant to make seeds. The pollen can’t travel on its own, however, it needs the help of animals, wind, or water.
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BEE FACT

DID YOU KNOW THAT STATIC ELECTRICITY PLAYS A ROLE IN POLLINATION? AS SHE FLIES FROM FLOWER TO FLOWER, A BEE’S BODY GENERATES A POSITIVE ELECTRICAL CHARGE FROM THE FRICTION OF MOVING THROUGH THE AIR. FLOWER PETALS, IN CONTRAST, USUALLY GIVE OFF A NEGATIVE CHARGE. THE RESULT BEING THAT WHEN A POSITIVELY CHARGED
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SCOPAE

Depending on the species, a bee’s scopae
can be found either on her back legs or on
her belly (as with the red mason bee, shown
left). Although the scopae is characterized
as a dense gathering of hairs, the exact
thickness varies by species. Squash bees,
for example, have sparsely placed hairs

on their legs that are best for gathering
the large pollen grains of squash flowers.

In contrast, small sweat bees, like the one
above, have finer hairs, capable of trapping
pollen from a greater variety of blossoms.
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CORBICULAE

Honey bees, bumble bees, and other species have
a special bowl-like indentation on their back legs
designed to transport large mounds of pollen.
They comb the pollen from their body hair and
mix it with saliva and nectar before packing it into
the corbiculae or ‘pollen basket’. When full, these
colourful leg accessories can grow quite large,
extending well beyond the parameters of the leg.
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FOREWING/HINDWING

At first glance, a bee may appear to have only
two wings, but they actually have four. The two
sets clip together with tiny hooks, making them
appear to be one structure. In flight, the wings
of a bee twist and rotate in a figure-of-eight
pattern that allows them to hover and carry

ANTENNAE

Abee’s antennae are used primarily for
smell. They are covered with microscopic
pits and hairs, called sensilla, that help them
to detect and process the many fragrances
they encounter, especially floral scents.

COMPOUND EYES

The two large eyes on either side of a bee’s head
are called compound eyes. They are made up of
thousands of individual lenses, each one creating
a tiny point of light and colour that will make up a
picture of the world. The end result is reminiscent
of a Pointillist painting, with many small dots
making up a larger image. Bees also experience
colours differently — they can see hues of greens,
blues, and purples, but they cannot see the
colour red. They can also see ultraviolet light.

MANDIBLES

Abee’s mandibles (or jaws) are useful tools.
They are used to fight with other bees, carry
nesting materials, and to cling to plant stems.

PROBOSCIS

The proboscis is the bee’s tongue. Bees are
often divided into two groups: long-tongued
bees and short-tongued bees. The proboscis is
used to collect nectar and is often described as
being similar to a straw that allows the bee to
suck up nectar, but this is really only accurate for
long-tongued bees. Short-tongued bees cannot
create much suction with their tongue; instead,
they use it to lap up the nectar, much like a cat.

SIMPLE EYES (OCELLD
Bees also have three small eyes in a triangular
formation on the top of their head. Unlike the
compound eyes, these simple eyes have just
one lens. They are used mainly to navigate
and orient the bee in relation to the sun.

LEGS
Most bees use their legs to collect and carry
pollen, but depending on the species the legs may
have very different features. A bee’s legs are like a
Swiss army knife, with many notches, hooks, and
hairs designed for specific tasks. In most species,
the front legs have a special notch that’s used to
clean the antennae, while their back legs have a
kind of brush that’s used to clean their wings.
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SCOPAE
Scopae is the name for a collection of hairs
on female bees designed to collect pollen.
Most bees have them on their back legs,

but some (such as the red mason bee shown
here) have them on the underside of their
abdomen. The hairs are like a dense brush
designed to attract and transport dry pollen.

heavy loads. If you've ever watched a bee
take off from a flower petal, you might have
noticed that they resemble a tiny helicopter —
they seem to lift straight up into the air.

TERGA

Abee’s abdomen is covered in a series of
protective plates collectively called terga.
These telescoping segments protect the
bee’s organs while still allowing for mobility.

SPIRACLES

Ever wonder how a bee breathes? Bees
have special openings along the sides of
their bodies called spiracles that allow
them to vent air directly to their organs
through a branching system. Honey

bees can often be seen pumping their
abdomens after landing from a long flight;
this is their way of catching their breath.

STINGER

The stinger was once a tubular organ used
for laying eggs. Over time, it evolved into

a defensive tool and is now so modified from
its original purpose that eggs no longer pass
through it at all. Instead, eggs emerge from
a separate opening near the base of the
stinger. Since the stinger was initially used
for laying eggs, male bees lack it entirely
and cannot sting.
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