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    The often unknown but undoubtedly important interrelationships of pollinators and plants constitute a serious void —⁠Peter Kevan

    
    

    
        The choice of the subject for this book (bees) came about not as something consciously determined but, as an idea gradually unfolding. My thesis (for which this book forms the creative component) looks at the transition of the book from print to digital. This is seen from many authoritative angles as can be inscribed within pages generated as a partial fulfilment of York University Interdisciplinary Studies MA program. The theme of this ebook is, however, a contemplation of both the book and the bee. I recognize that there is little to compare the one with the other. But, I hope to argue for at least one point of contact—both are facing perils and an upheaval to their continuous, up-to-now-uneventful, mode of existence. Each subject stands as a metaphor for humankind's hubris. The first (books), represent the extension of human epistemologies; the second (natural laws), the limits to those epistemologies. There are other similarities, which I will disclose in due course.

        I wish to delve deep, imagine large and metaphorically pass through a door that would extend my understanding of the world in which I live—how I might come to walk more tenderly on this Earth. It can be no surprising assertion that we have increasingly, much to learn and do in order to best co-habit this small planet.

        My story places me, as a writer, designer and voyeur, in the world of the incredibly small, increasingly beleaguered bee: a symbol of our crashing world. The reason for this is, that all stories have to start somewhere.

        Venturing into new territories, whether they be actual or virtual, is in my blood. I came into this world as the child of itinerants. Restlessness and a need to seek other worlds was the family bug. I was co-opted into a regular regime of excursions into natural environments—whether walking, skiing or snorkeling (depending on the season). In this way, I learned, what many a scientific study has come to support, that Nature is a restorative balm, a respite, an avenue for wonder and healing. I learned to look at my access to the natural environments, even if only in the caring of a collection of house plants, as a prerequisite for my own wholeness and well-being. I think of this as the first step on my road to bees.

        The other day, as I was working on the content of this book, a thought occurred to me. The social bee communicates instantly with the members of her community using a chemical signal. The new age human communicates relatively instantly with its fellows using the Internet and the World Wide Web—a network that is underwritten with the language of HyperText Markup Language (HTML). HTML is also the language of preference for digital books. This language has become the medium for instantaneous communications for humans in an effort to establish a larger community that cooperates effectively—in an effort to act, incredibly, more like a social bee.

        With this thought, I begin my humble homage to the bee.

        –Ruth Tait, May 2016
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    The Dodo Principal of linked Extinctions…when the Dodo was extirpated from Mauritius three hundred years ago, a tree dependent on the Dodo began to decline in numbers. Why? Some scientists argue that its seeds required passage through the digestive tract of the extinct bird —⁠Stephen L. Buchmann

    

        I wrestle with my decision to make a creature I know almost nothing about—the bee—a central figure in my unfolding knowledge quest. A protagonist invariably has a journey that must be undertaken. In fantasy worlds, the journey is to planets far away or across impossible, rugged terrains. But sometimes, a heroic journey may proceed toward the infinitesimally small universe contained within the bounds of a local park. Mine was of the latter kind. A protagonist should have companions—their faith in the power of the quest is the mark of true heroes. My companions  are a photographer, a beekeeper and a beekeeper-singer (Michael, Fran and Maria). They are gentle activists, hoping for a more sustainable world. A protagonist should consult a sage to gather wisdom. I visited friend and scientist Clement Kent, PhD and our discussion forms the bulk of the chapter ‘Autumn’. A journey story should have a prize. But this story does not end with the last page of this book. It is offered as a part of the greater adventure. The one that finds more and more of us, with collective and individual heroic efforts, endeavouring to restore our planet to its rightful state…the garden, mutually shared by approximately nine million lifeforms that are its heirs. The prize is that, if we pull together, we get this back. We are open to taking instruction from even that smallest of creatures, the honeybee, from whom we may learn to recover our senses.

        Was there ever a better time to change than now?
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    Autumn
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    Daily reports document the tiniest rise and fall of the Stock Market or the price of currency. Yet the service of nature such as filtration of water, absorption of carbon dioxide and release of oxygen, protecting against erosion and many others that keep the planet habitable for predators like us are virtually ignored  —⁠David Suzuki

    
    
            It's September.  The air is filled with balmy breezes, with barely the hint of cool. The sky is that deep, clear blue, empty of the searing heat of summer. Wildlife everywhere are busy preparing for the privations of the advancing chill. 

            I walk toward the home of my friend Clement, the person I justifiably ascribe the title ‘scientist’ in this book. I am thinking about the questions I need to ask. We are going to talk about the subject that has been his area of intense scientific study for several years now: bees.

            When I arrive, he leads me to the part of the house that is naturally conducive to discussing any order of being in nature, a sunlit, glassed-in room overlooking his well-tended, pollinator garden, home to countless varieties of flora and fauna. It is not easy to stay on task in such a place. But, like all of us, Clement is a busy person. So, I immediately launch into my first question, “if you were a bee, what would you be saying now to us in terms of what you want or need?” 

            
                [image: a photo of the scientist's garden, showing a great variety of plants]
                photo of the Scientist's Garden; photo credit: Ruth Tait

             
            The scientist ponders briefly and then responds, “Right now we are talking at the beginning of Fall. It's starting to get cooler outside. Bees are starting to batten down the hatches. Bees are gathering food to survive winter. No new bees are being born—while during the summer they were being born at a great rate. The bees that are there now have to last through the winter and their job will be to keep the bee colony warm by eating the honey and shivering, so that they get through the winter and come out the other end in the Spring, healthy enough and ready to get going again. That's fine in normal circumstances, unless the weather is exceptionally cold, most bee colonies can make it. There are a number of things now that bees have to cope with. They've got diseases more than they used to and one of the reasons they have diseases more than they used to, is that there is a blood-sucking mite, a tiny little critter that crawls around in the hive and sucks their blood. It acts for these diseases the way a mosquito acts in transmitting malaria. So bees have more disease now than they used to because of this mite. Some beekeepers will be going out and putting miticide—various toxins that they hope are more toxic to the mites than to the bees—into the hive at this time of year so that the bees don't go into the winter with too many mites. The bees also have to live and shiver all through the winter based on the nectar and pollen that they've stored during the summer. There's a trend, which I would find disturbing, if I were a bee—more colonies are failing during the winter.

             ⁠Beekeepers will open their hives up and they're all dead but there was still food in the hive 

             ⁠So, what does that mean? Well, it could mean that diseases got them but there's usually a range of resistance to disease. But it's the case that if the queen dies, a colony will not survive because they essentially become de-motivated—that's not quite the right word…But queens are not just living on the nectar that's been stored: they're living on the pollen and pollen has got a lot of pesticides in it. 

             ⁠So, one problem that bees have right now, is that they are battening down the hive, they are gathering the last of the pollen and nectar to take them through six months of Canadian winter and yet that pollen, and to a lesser extent the nectar, are contaminated with pesticides and sometimes that might make them sicker than the diseases from the mites alone might make them. 

            I ask, “You've been studying bees for a while. What is it that you find really amazing about bees?” 

             ⁠Well, honeybees have fascinated people for a long time, not just because of the honey production but also because they are social creatures. A hive will contain 20,000 to in exceptional cases, 80,000 bees and they all collaborate doing different jobs and it seemed magical to people. Aristotle thought that the head of the hive was a king: he got the sex wrong. Many people in the past thought that this was the perfect model of a feudal state. There was the boss up on top and everyone else dutifully carrying out their jobs and everyone thought this is like the perfect society. There's no internal wars, etc. That social behaviour is a thing that fascinates many scientists. 

            ⁠And you? 

             ⁠Oh yeah. 

            ⁠That's specific to honey bees. What about the unsocial bees? The solitary bees? 

             ⁠One of the interesting things about the 20,000 species of bees that there are in the world is that some of them are social. Some of them are not. Some of them are very slightly social in the sense that, mom isn't really a queen, she doesn't have thousands of bees at her beck and call but her first workers will stick around and help her for one generation and as a result she lays more eggs than she otherwise would. 

             ⁠And so, the definition of sociality is that your relatives give up some of their own chances to reproduce to help a parent reproduce. There are many other species of bees that do that. Then you have the solitary bees. So, we can look at all the different ways of living in a comparative manner amongst the different bees and, of course, the importance of bees, because bees are the primary pollinator group in the world, there's a practical side as well. 

            ⁠That's how I feel—like I'm being dragged through all of this information at the moment. Because they've become the canary in the coal mine of our detachment from Nature. 

             ⁠They're one of several types of canary. I just finished reading Bridget Stutchbery's The Silence of the Songbirds 1  and she documents how many birds are being killed by pesticides in various parts of the world and that's disturbing to read. Birds and bees show up in a number of phrases but they have similar susceptibilities to pesticides and to habitat loss. We're losing habitat for all kinds of bees and there's big concern for that as well. 

            ⁠So, how does that…there's a division now, in terms of… what I'm reading…between the fate, the outcome, for a bee colony that is in the countryside and the bee colony that happens to be in an urban environment and a certain amount of greater success for the urban bee? 

             ⁠Yeah. I've heard those stories too. They're interesting, when you hear them, and they could be valuable if they allowed us to compare what different stresses that bees face are. Unfortunately, so far as I know, there has been no careful scientific study of that fact. You would want to have cities like Toronto which ban many forms of pesticide use and cities that don't ban pesticide use to compare and that would allow you to ask, ‘how much are pesticides affecting this?’ Cities are also warmer on average than the countryside—you can't ignore the fact that it is harder for bees to get through the winter. Maybe the hives in the city were just a little bit warmer. 

            ⁠Also, they're not being trucked 

             ⁠Absolutely, they are not being trucked around for commercial pollination uses: there are lots of things that are different and it would take careful study to figure out which are most important. So, one of the things that I've been finding interesting—there are two issues: if you are talking about bees in an urban environment and we are interested in supporting their lives and their importance. The big question for the kind of work that I'm doing is what does someone like me who is in a city, do, who wants to look after the fate of the bee? There are a couple of quick answers to that and then there are detailed answers. 

             ⁠The quick answer is: avoid using pesticides. In Toronto they are illegal, but in other places, it is legal to spray your back yards. If you must use them, use ones that are quick to wash away and break down: soap solutions, for example. Behave like farmers are supposed to behave and apply the pesticides at dusk, when the bees aren't foraging. 

             ⁠The other major thing that people should be doing is growing flowers. It's a wonderful thing to do, a great hobby to have. I love gardening. But you have to be a little careful right now, because a lot of flowers in the Spring come from greenhouses. And a lot of the greenhouses treat the plants heavily with pesticides. The plants that you buy have a lot of long-acting pesticides in the soil and in the plant leaves and roots. I was recently encouraged—I was at a Rona plant sale and they said that seventy percent of their suppliers had agreed not to use the neonicotinoid groups, which is one of the groups that last a long time and that they were working to get the other suppliers to change. So, you can use your power as a consumer, trying to find someone who can guarantee you that they haven't been pesticide treated. 

            ⁠I get my stuff from Urban Harvest. They have an organic greenhouse up at Downsview. 

             ⁠It doesn't have to be a total avoidance of pesticides but if you are sure that people haven't used any of the long-lasting ones, that's the really important part because that plant is going to grow and hopefully bloom most of the summer and the pesticide may only last three days but some classes of pesticides, like these neonicotinoids, are designed to last a long time. 

            ⁠If you are planting flowers and you are living in Toronto…and you're  looking at supporting any wild bees, including native wild bees…Suzuki says to plant milkweed but not all of us can put in milkweed. I'm very interested in including in the book, resources for people…I know that you did a little booklet recently… 

             ⁠The Pollinator Protection Campaign have produced a series of booklets for different areas of the United States and Canada, so each booklet is fine-tuned to recommend plants that will grow in that area and they've got them up on a website. You can download them for free, so if you put in a link to that, you should be able to find books that should be good for your area.2 Your problem on the North side, is a bit of a tough one because most flowering plants like sun… 

            ⁠Yes. My plants lean far out towards the side of the street that has the most sun… 

             ⁠But there are plants that will tolerate a fair bit of shade. I always look in my garden at this time of the year for a particular plant. The Latin name is Eupatorium but the variety name that it is sold under is ‘chocolate’ because the leaves are dark chocolate colour. Just about this time of the year it blooms with white flowers. You can find things like that. It's a bred variety that came from a native plant. Things like that take just a bit more hunting to find them. But the other thing that people with shade can do, is to think about providing things other than food. Flowers are food, but bees also need places to live and some bees need other resources. Suppose you have a property with a pine-tree on it. No food for the bees, but honey bees constantly gather the resin off of pine trees and other trees, and that resin gets used for a number of purposes. It gets used as a kind of glue and patching thing to keep the hive air- and water-proof in certain places. And they derive actual health benefits from using it as a kind of medicine. So the right kind of plants growing in locations that aren't suitable for flowers can still be beneficial to bees. 

             ⁠Then there's the issue of… you don't just need food, you need water, so if you are able to have a little water feature and you put just a little sloping edge on part of it—that allows a bee to land and not get drowned in the water. You need to put some sticks on the end so that the sticks can be landed on. You will see bees on hot summer days coming to drink the water. There are a lot of things of that don't require sun. 

            The hour is nearly up and I'm getting ready to call it a wrap.“ I've gone through all my questions is there is anything else that I should include that should go into the ultimate book?”

             ⁠I think as a scientist, what I want people to know about bees in general is, that so many of our natural flowers are pollinated by bees and that, if we lose bees… that our flowers will be no longer be— 

            At that point, the doorbell rang. I shut off the recorder and replaced it in its holder and the scientist rose to answer the door, signaling with an apologetic shrug, that the interview was at an end.

    
    
            1. A book by bird lover and scientist Bridget Stutchbury about the rapid decline and loss of many species of songbirds. Some major threats covered include pesticides, sun-grown coffee, city lights, cowbirds, and global warming. The book was published by HarperCollins in 2007—note from Wikipedia:https://en.wikipedia.org/wiki/Silence_of_the_Songbirds

     
     
            2. See “Resources (this volume) under sub-heading: Helping the Bees - Planning Pollinators which provides a link 
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       The bee says:

       
          	bees spend the summer pollinating plants and gathering food to survive the winter

          	there are known dangers and parasites, such as a blood-sucking mite that acts as a vector for diseases as well as creatures such as hive beetles, wax moth, mice, ants and more 

          	some insect parasites mimic bee pheromones to sneak their way into a hive

          	there are other, more stealthy dangers… colonies mysteriously failing during the winter—bees all dead but still food in the hive. Why?

          	more and more bee colonies die during winter

          	if the queen dies, a colony will not survive. That is how things are 

          	queens are not just living on the nectar that's been stored. They're living on the pollen that contains a lot of pesticides 

          	bees are gathering the last of the pollen and nectar to take them through six months of Canadian winter. That pollen is contaminated with pesticides which might make them sicker than the diseases from the mites alone
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    Winter
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    Each of these older forms of beekeeping was rooted in a respect for the magic of bees, and imbued with rituals to keep their human stewards humble and grateful that their relationships worked. In short, both ancient apiculture and living Mayan meliponi culture had cultural manifestations that guided them pragmatically, ethically and spiritually  —⁠Stephen L. Buchmann

    
    
        While bees cluster deep in the hive, keeping warm, the beekeeper remains busy far from the apiary. This might be any activity from reading the latest apposite science papers or books, to conducting a mead-making workshop, to designing honey labels, to attending conferences, to building and/or repairing boxes or frames for increasing or splitting off the hive later in the season, to thinking about all the other work that looms over the horizon. Every season of the year is a beekeeper's season.
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        ANATOMY OF A HIVE.

        An apiary hive consists of several discrete parts.

        There are the big boxes where the brood is. They are called ‘deeps’ because they are deeper than the other boxes. Typically the bees will have the brood nests there and start to put surplus honey above. The reason that there are smaller boxes above called ‘mediums’ or ‘shallows’  is that, when filled with honeycombed frames, it isn't as much weight—honey is heavy, a consideration when harvesting. For example, a deep with ten frames full of honey can weigh a hundred pounds.

        
            [image: the image shows a box holding 4 frames that are filled with honeycomb at harvest time]
            box of frames at honey harvest time; photo credit: Ruth Tait
        
        
        A typical hive will have a deep brood box and then a couple of mediums for food and then on top of that a cover. There is also a bottom board and an entrance designed to prevent predatory pests, but which allow bees to go in and out. Several configurations of designs exist for these entrances. There can also be a top entrance.

        Below the deep, is a solid wood bottom board or a screen or sometimes combination of the two inside each other. These are used for integrated pest management. The mites will drop through the screen onto a tray below. The beekeeper can monitor the mite load of the colony and treat if warranted. Mite drop can also indicate how effective any miticide treatment has been.


        Winter is a good time for checking the efficacy of the mite treatment.
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                [image: this is a diagram of the components of a Langstroth Hive]
        

 
 this is a diagram of the components of a Langstroth Hive which consist of: cover with metal top and bricks to hold down cover, entrance reducer including larger opening, tray and bottom screen, deep hive box, bottom board, threaded frame, upper entrance board, quilt or humidity or ventilation box which wicks moisture through use of burlap staw, wood chips inside cover 
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    There is also a top board inner cover, whose purpose is to both provide for an upper entrance (a small depression in the side hole cut into the front) as well as protecting the bees from exterior elements, in the instances when the outer cover is removed. The hole that is present in the centre of the top board inner cover can be used to pour artificial food for the bees, in industrial beekeeping settings. The box at the very top of the hive is variously called a quilt box, humidity box, ventilation box. As the name implies, it is there to help with both insulation and humidity and air control. The danger to over-wintering bees is moisture. This can kill bees where cold won't. Condensation needs to be wicked out and the top insulation box also provides air flow inside the sealed hive. The top box is open, not deep and the bottom (or top, depending how you are looking at it) of the box is filled with straw or shredded paper or wood chips held by burlap or canvas to absorb humidity.

    The word super is used interchangeably with box: all boxes are supers. The word implies putting on top. One can also nader the boxes (put them underneath).

    Inside the boxes are frames built to fit and a box can be sized to contain either 8 or 10 frames. A frame can either be empty or be prepared in some way to help start the bees off building comb. Some frames include a small amount of wax foundation for the bees to start on. Our beekeeper does not generally use this, because this product will most likely come from other beekeepers. You don't know anything about the practices of the beekeeper: are they using antibiotics? Probably. Are they using toxic mite killers? Good possibility. There's a lot of stuff that is done in industrial beekeeping (and that is where the wax will be coming from) that are very dangerous practices—questionable practices, that contribute to the poor health of the bees. Wax, because it is a fatty material is prone to storing toxins. Bees will make their own wax. “I'd rather let them do it”, says the beekeeper “it takes more resources and takes a longer time but if you are doing sustainable beekeeping you don't want to push the bees to get a result really fast.” Some frames may have prefabricated plastic comb. There are no doubt various schools of thought as to the viability of each type of frame. For this beekeeper, the choice is either the empty frame, with a simple web of fishing line criss-crossing the open centre, or a limited safely-sourced built foundation. This more closely resembles what a bee in the wild would face for comb-construction, a task it has mastered over many millions of years. If the beekeeper assists the bee with her own foundation she melts wax she has gathered from her own hives in a solution with water. The water is there to raise the flash point of wax, which is low. Then, by dipping a template in this solution several times—similar process to making candles—she will construct a small foundation for the bees to build upon.

    What makes a bee?⁠

    Bees belong to many different species, with their own peculiarities. This is important, because a lot of people will assume that bees means honey but this is a rare by-product, more or less exclusive to the honeybee's activities. Here is a list of facts about bees that came from a recent presentation by scientist Laurence Packer:
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            The Scientist says:

            
                	most bees don't make honey

                	the only native species in Canada that does so is a bumble bee and it would not supply more than a teaspoonful

                	most bees are solitary

                	hard-working? Not necessarily. 20% (Cuckoo bees) don't work: they lay their eggs in other bees' nests

                	more than half of all bees don't sting

                	Why should we care about wild bees? For one thing, they are spectacularly beautiful, but also…

                	If bees disappeared, so would most of our (human) food: fruits, coffee, milk, just as an example

            

            
            
            Author's Note: This list is a breakdown from a keynote address delivered by Dr. Laurence Packer at Systemic Pesticide Symposium York University, April 20, 2016. See Resources (Scientists Researching Bees At York University) in this volume for more information. 
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    What we truly need in North America—and on other continents as well—are groups of skilled ecologists, gardeners, wildlife watchers, and restorationists dedicated to certain migratory corridors  —⁠Gary Paul Nabhan

    
    
        Beekeepers in the Toronto area meet once a month as part of the Urban Toronto Beekeepers Association (UTBA) to share knowledge and experience. These beekeepers can also apply for Tech Training in various sectors, often through the auspices of the Ontario beekeepers Association (OBA). What follows is a more or less faithful transcript of a workshop given by Fran Freeman, beekeeper, in July, 2015.

        
            [image: bees visiting early Spring flowers]
            Spring bees; photo credit: Michael Battenberg
       
        Bees And beekeeping 101

        The beekeeper entitled her workshop ‘healing beeings’. This reflects the need to heal our relationship with our increasingly vulnerable bee population.

         ⁠I've been an urban beekeeper for about ten years. My entry was very interesting timing… I've always been interested in keeping bees. But when I first started looking after bees and had a great year working in the city—we started hearing this term being coined ‘Colony Collapse Disorder’. Bees in other locations were having a really hard time of it. 

         ⁠So I've been looking at what our relationship with bees has been in the past, to give this a context to how we got to this present situation, and to talk about ways in which we might get past it. Bees, as you probably know are responsible for pollinating one in three bites of our food and are considered a keystone species (like the centre stone in an arch—if you removed that stone the whole arch would collapse). It's the same situation with bees—either the apex of the arch or the bottom of the pyramid—they are holding everything up. If they are gone there are no plants being pollinated, there's nothing for herbivores to eat, there is nothing for the carnivores. It is critical to keep the bee populations up. A recent study shows that the total amount of nutrients that we eat are down, because of problematic farming practices. With reduced bee populations—it's not only that we won't have enough fruits or nuts to eat but that the quality is going to be a lot poorer as well. 

         ⁠Bees have been around for a very long time. They co-evolved with flowers. There are images you can find online of the honey bee in amber and the flower in amber. They are both a hundred million years old. Prior to that there were wasps, who are meat-eaters. Then as flowers started to develop and there started to be this alternate protein source: pollen, there began bees who are vegetarian and who use the pollen for protein, particularly for feeding their offspring. So, they've been around for a really long time. Part of the reason why bees are such good pollinators is that they have branched hairs. These branched hairs—as well as a static charge attracting the pollen—is crucial. They will groom themselves and form the pollen into a pellet which they carry back to the hive. The pollen is in the plant and they pack it together. In Ontario there's about four hundred different species of bee. We probably have about a hundred in Toronto. 

        
            [image: close-up of a bee showing hairs on body and legs]
       		photo of bee showing hairs; photo credit: Michael Battenberg 
       
         ⁠Doubtless, the way in which we started developing a relationship with bees was over honey. There is a cave painting made by early peoples (ten to thirty thousand years ago) showing someone who has climbed up what looks like a rope ladder and grabbing some wild bees honey. In ancient Egypt, honey and other hive products were used for embalming. Honey has antimicrobial properties. There are images of honeybees from bronze age Crete. In ancient Greece the priestesses were called ‘Melissae’, which is the Greek word for ‘bee’. They had close association with the underworld. In some cultures bees were thought to transport people to the underworld or act as messengers between mortals and the gods. They show up on Roman coins, representing, in this way, not just spirituality, but commerce. They were often associated with royalty. There is an image of Napoleon painted by Anne-Louis Girodet de Roucy-Trioson1with both his coronation robe and the dais he stands on, covered in images of bees. 

         ⁠There has also been a practice for a long time of ‘telling the bees’. You don't just barge into the hive, you introduce yourself, you give the bees the news of the day, you announce things like marriages, births, deaths. If the beekeeper has died you definitely let the bees know. You may drape the hive in black cloth… the thinking is that the bees are to be respected and to be kept informed. If there is going to be a change they can be told about that and then they can decide whether they are staying or not. 

         ⁠This is an interesting note: when bees are content, they are humming at B-flat below middle C.  For example, check out sound file included here below.

        
            
            
                
                
            
            

            this is an audio file of bees humming in B-flat
        
         ⁠Black holes apparently hum at B-flat but 57 octaves lower. So when you are in a bee-yard there is a real sense of calm and you feel connected to something larger. The images of ancient times remind us of how bees were once regarded. You realize something fundamental has changed to get to this point where we are now. The perennial picture we have now is of the outside of a hive with thousands and thousands of dead bees on the ground. How did we get to here? 

         ⁠Well, we manage bees differently. Beekeepers in the US migrate their bees. A commercial beekeeper starts out in February and he goes out to the almond groves in California and his bees pollinate those plants and then he goes to Washington and they pollinate the apple trees and then he goes somewhere else and pollinate something else and this is how the bees live. They are loaded onto trucks which is a really dreadful way to be treated. There are a lot of problems with industrial agriculture but particularly with industrial beekeeping—engaging in practices that stress-load the colonies. I think we need to get back to a respectful attitude towards bees and we can perhaps begin to repair this relationship. 

        
            [image: a drawing of a dead bee]
        

         ⁠If we don't…if we keep on the tract that we are on, well, perhaps you have heard about hand pollination in parts of the world where they've killed off all the bees with pesticides and so they are relying on brushes: very labour intensive. 

         ⁠In transportation practices the hives are netted down. They have water poured on them to keep them cool, they are unfed, so that they are eager to get food when they arrive, so that they can be really productive. They start out at night so that the bees are in their hive. They are manipulated to perform as pollinators, using noxious strategies of a lack of forage and starvation, to ensure they only pollinate target plants, such as California almond groves. They are prophylactically medicated with antibiotics (which can enter the honey food stream). They are given artificial foods they would never normally eat, such as sugar and soy. In Canada, there are similar practices. When the colonies die, they are replaced with new bees. Often these replacements come from warm climates, making them available to Canadian beekeepers earlier in the year than Canadian-bred bees. They are, however, not well-suited to winter survival or pest and pathogen pressures here. But that's OK. You just replace them again next year. As long as your bottom line is sustainable. In other words, you're not going out of business, you're fine with it. 

         ⁠Bees know enough to be stressed. Bees are incredibly intelligent. Invariably people ask me when they hear that I'm  a beekeeper ‘have you ever been stung?’ Because that's the fear. Bees are seen as aggressive creatures and they aren't. They are very gentle. They will defend their hive and they will defend their nursery or their honey that they've collected, but they are more like us than probably people realize. In the hive, is what we call a colony, a collection of bees. This might start out as five or ten thousand and build up to fifty to eighty thousand. It's not so much that they are individual animals as that they are a super-organism: as if they were neurons in a brain. Bees are eusocial: they need to live with each other. They can't live on their own. They're  very interdependent. They make decisions as a group, by consensus: It's pretty extraordinary. A lot of studies have been done on this. Observe bees, you will see some of the ways they communicate. One way, for example is through the waggle dance—you've heard about that. Also through pheromones, which are smells they use to communicate to with one another. They can, for example, tell other bees in the hive about a fantastic flower source they've discovered: ‘there's a whole bunch of nectar, a whole bunch of flowers to collect over there!’ and they will indicate to the other bees exactly where it is—what distance, what direction from the sun. Whether it took a long time or a short time and because they talk in relationship to the sun, they can factor in the passage of time. If it took a certain amount of time to get back to the hive, they communicate this information. The sun has apparently moved in the sky, they can talk about that new angle and the other bees can go out and find that source. They use these same decision-making skills for finding another place to live. If the colony gets really large and they need to divide—they need to find a new place to live because it's getting too crowded in there—they will send scouts out. The scouts come back and communicate information in the same way. Depending on who does the most frenetic dance and indicates the best qualities the new home has, the group decides that that's the one to go with and they go to that accommodation. 

         ⁠Bees are altruistic. The individuals aren't that important: no one is more important. We use a hierarchical language (Queen, caste), but, in the hive, no one is more important than anyone else: It's what the group needs that prevails. 

         ⁠They may decide to dispose of a queen who is not laying properly or has had some damage. They do things like throw the drones out in the Autumn because they aren't required for mating—they are just dead weight. Out they go, into the snow. 

         ⁠They will sting to protect the hive and because they have a barbed stinger, it stays in the stung person and pulls the bee apart: the bee dies. It's not an aggressive act, It's an altruistic act. 

        ⁠Honeybees are synurbic (living close to urban dwellings), as are a lot of cavity-dwelling bees. You could argue honeybees are either wild or domestic—they live alongside people and they benefit from their association with people, so, that's another way they are like us.

         ⁠Also they can recognize patterns. So it's thought that they can recognize the faces of their beekeepers. They have a simple number sense. They are probably able to count to three. They have some skills that we think of as human communication. 

         ⁠I wanted to talk about the bees as agents of repair: in the hive they make and repair the wax comb. A worker bee produces wax in her abdomen—flakes of wax. She gathers them up, chews them, softens them and uses them for making honey comb. Bees hang on to one another and pass the wax up to the last bee when they are starting work on the comb. that's why you will see new comb that has a kind of a necklace shape, starting at the top and being built downward. So when we harvest, we will take frames with honey that have been capped. Bees have made the comb, filled it with honey. They've cured it. This means that the nectar comes in at about ninety-seven percent moisture and the bees will remove most of that moisture until its at seventeen percent and it will now not ferment. It is stable and will last a long time. They cover the honey with a thin layer of wax. 

        
            [image: The photo is a close-up of a frame filled with honeycomb full of honey]
            photo of honey frame; photo credit: Ruth Tait
        
        
        When we are harvesting the honey, we cut off that thin layer of wax and we will spin out the honeycomb and the honey will fly out into the centrifuge. Then, we put what we call the wet comb back and the bees clean it up and repair it. So, this is where they will be using wax that they've made, festooning and returning the comb to a perfect state so that they can fill it again with honey.

        
            [image: a hand-cranked centrifuge for honey harvesting]
            photo of honey harvest centrifuge, hand-cranked; photo credit: Ruth Tait
        
        
         ⁠How long does it take for a bee to make honey? A hard one to answer because it depends on what is out there. Are there lots and lots of flowers? It may take a week to fill a box or longer. 

         ⁠But just to give you an idea: a teaspoon—it takes twelve bees their entire lives to fill that with honey. It's a lot of work. It makes you more thoughtful about the spoonful of honey you eat. How long is the lifespan of a worker bee? During the summer when they are running themselves ragged bringing nectar back to the hive—it might be thirty days or six weeks. The queen, if she is healthy might live two to five years. When it gets too cold and there's no flowers to go to—there has to be a few bees to winter over, to keep things going for the next year and those bees might last six months. Drones—male bees—usually last a few months. 

         ⁠The queen lays a thousand eggs a day, more than her own body weight. Along with the work of foraging, collecting nectar and pollen, caring for brood (the babies), repairing the honeycomb, bees also collect gummy resins from plants, particularly evergreens, as well as nectars that are high in essential oils which can be used medicinally. The resins that are used are called propolis and they use it to caulk up air holes so that they don't have drafts and it also has antimicrobial properties. Bees self-medicate. 

         ⁠There is an introduced pest called the Varroa mite. There are heavy-duty chemicals that are used to combat the pest, as well as more organic ones like formic acid. One substance you can use to keep the mites in check contains thymol (as in thyme). This substance is also present in linden trees blossoms. Linden nectar comes in early June which is a time when the numbers of bees are growing—that's when the Varroa mite is a problem. I think the bees are bringing this nectar to try to combat the Varroa mite. 

         ⁠I suffered from allergies for years—seasonal allergies. Since I've been a beekeeper and sampled raw honey that is unfiltered, and contains pollen, I haven't suffered from allergies. Honey is also effective applied to burns or wounds. 

         ⁠Working with the bees: you have to be calm, so it is a meditative activity. Beekeepers using sustainable beekeeping practices try to do everything the opposite of the commercial enterprise—working with smaller, sustainable hives. It takes six to nine kilos of honey to make one kilo of wax. So bees are putting in a lot of energy to make the comb. 

         ⁠In the summertime bees will sit outside and fan droplets of water with their wings near the entrance to cool the air inside the hive, providing air-conditioning. 

         ⁠People can operate as agents of repair for bee health. You don't have to keep bees. You can plant plants that the bees like. A brochure which is put out by Guelph university shows plants that provide forage, throughout the season—planting for wild bees that are gathering nectar in Spring, Summer and Fall.2 Raspberry bushes are good. Cut raspberry canes, left upright, bunched together at the end of the season provide nesting spots for wild bees. It's the case for any pithy stem. The adult drills a hole in the side and puts in an egg and plugs it with food for the hatched larvae. So, keep the canes until the bees have hatched in the Spring. 

         ⁠You can make a bumblebee nest. Turn a flower pot upside down over soft nesting materials on a chicken wire cradle and with a tube for entering and exiting the nest and put it somewhere where it won't be disturbed. Honeybees can travel three to six kilometres looking for pollen and nectar. Local wild bees might travel a hundred metres. If you have nesting ground and plants that close together, with flowers with colour ranges in yellow or purple, that is ideal for the bees. The colour red is not attractive to bees. Put out a flower pot saucer of water for the bees and check it every day to make sure they have fresh water. 

         ⁠Is it a problem keeping bees in Toronto? There's a Bees Act, which is provincial and it does have a lot of regulations, but if there are no municipal laws, it falls back on the province and they don't enforce it unless there is nuisance complaint. There are inspectors and it is a requirement to have your hives registered. There are no Toronto by-laws. Right now there are eight hundred plus members in the Urban Toronto beekeepers Association. Not all of them are beekeepers. There are maybe a few hundred hives in Toronto. So, you register with the ministry and you won't be obliged to move them unless there is a complaint. The benefit of registering is that, if there is disease the ministry can inform you so that diseases don't run rampant. We encourage people to come out to the meetings. Do this for a number of years before you get your own hive, take some courses, read everything you can, and then you are able to talk to your neighbours about the subject and you will have the needed expertise. 

    
    
    
        1. footnote: I found the image in wikipedia; worth looking at

    
    
        2. See “Resources (this volume) under sub-heading: Helping the Bees - Planing Pollinators which provides a link to this resource
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    The beekeeper says:

    
        	Sustainable beekeeping is not at all the same as industrial beekeeping: where bees are knowingly exposed to existential risks such as pesticides, overcrowding and disease

        	Annual colony losses are built into financial projections and there is a huge importation business of replacement bees

        	Watching the bees coming to the hive is a good way to find out what is going on in the hive. Beekeepers following an industrial model use a proscribed protocol and schedule to manage the bees, rather than basing decisions on needs of individual colonies

        	People are interested in keeping honeybees because of the honey harvest, but there are many other things the bees do for us that doesn't get as much notice

        	Pollination of plants by bees are responsible for one in three bites of our food

        	Honeybees living in Canada are bred to survive the Winter, all things being equal. But bees are not surviving due to other factors

        	Bees are considered farm livestock. They are not puppies. Much skill, knowledge and hands-on experience goes into keeping bees
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         ⁠A hive that does well might become so populous that it needs to be split before the colony swarms. Bees reproduce sexually (female queen mating with multiple male drones, and with the queen laying eggs). But also the colony itself, which can be regarded as a superorganism or a single animal, reproduces asexually. It does this by splitting almost like an amoeba with approximately a third or more of its population leaving the hive, or swarming, to find a new home.
 
⁠The beekeeper can work with this natural tendency by splitting the hive at the appropriate time, resulting in two or more colonies where there was originally only one.

⁠In the Spring we can set up a bee yard, or expand an existing one, with a nuc (nucleus or starter colony made by splitting a strong hive). The nuc consists of a box with a few frames of babies and nurse bees (who look after the babies) and the queen. The queen can lay 1000-2000 eggs a day to quickly build up the new hive population to 50- or 60,000 by late summer. As space is needed for brood-rearing or honey storage, additional boxes are added to the nuc. 

   
         ⁠What type of plants do you need? Not monocultures. Buying rural honey, is often based on monoculture. At the Humber Arboretum, where I have hives I see clover, vetch, dandelion and many other flowers. 

         ⁠What size of land for a hive? A ball-park is two hives on an acre—but that's not really useful information because if you only have something flowering for two weeks, it isn't going to give bees what they need. You need a variety of plants. Some wild bees are specialists. They visit particular plants for nectar. Honeybees are generalists and they are hoarders. They don't say ‘we have enough for the winter’. Different plants produce different honeys. Goldenrod, for example, will be a stronger taste and darker yellow. 
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    At the very same time we are beginning to recognize the inestimable value, often indirect, of all wild pollinators on our food supply, we are also beginning to fathom how profoundly we have disrupted their relationships with plants  —⁠Stephen L. Buchmann

    
    
        Visit To The Apiary

        The email message that appears in my in-box is succinct:  “Everyone should wear light-coloured clothing if possible (but not critical). What is critical is/are long sleeves that are tight at the wrists, long pants and socks that pant legs can be tucked into. Ideally no sandals. I will bring gloves, hats & veils. Bring water bottles. It gets hot in the yard and it's easy to get dehydrated.”

        
            
                    [image: ]
            

        
        July 21, 2015. The day started  with rain which gradually gave way to a breezy sunshine. Humber Arboretum, where we were headed, is both forest and field, where the grasses are, at this time of year, near shoulder height and the shrubs, much higher. Fran, Michael, Maria and I thread our way through mowed trails that snake down into the bowl of a large river flood plain. As we descend, the sounds of city fall away, a rising chorus of bird and cricket asserts itself as the ambient background sound. While aware of our tight schedule, I cannot help but linger over vistas of flowers and attending insects, watching out for the central character in the drama—a foraging bee.

        The bees live in hives behind an enclosure, some distance into the valley, away from the built-up structures of the city. Fran has brought protective suits to help us feel confident and calm with the bees. Because the day had started overcast, she said the bees would not be as active, flying in and out of the hives. It is important that the bees not be overly disturbed, so the large protective suits help us send positive signals—which the bees are sensitive to. Their principal means of communication is chemical and they are able to sense our own chemical messages, though we ourselves may be totally unaware that we are producing them.

        
        
            [image: this sign attached to the wooden fence of the enclosure says it all: Caution. Please do not enter. Honeybees at work]
            close-up of bee enclosure; photo credit: Michael Battenberg
        
        
        Michael hauls out his two huge cameras in readiness. Fran opened the door to the enclosure, talking to us and to the bees, “Hello, bees…” She moves slowly, with gentle deliberation and confidence answering our many questions.

        ⁠How do they know which hive to go to?  is my first. Fran explains that although many of the bees are genetically related, they each learn to identify with a particular hive and return to it—more of those chemical signals.

        She looks with consternation at the sky. The weather today is changeable, alternately threatening stormy activity and then delivering sun and benign fluffy clouds. This gives her pause: should she open the hive? That large dark cloud is still in the distance but it might possibly be heading our way. This could mean thunder, lightning and rain—having the hives open would frighten and damage the bees. Should she wait? Michael gave another glance at the weather app on his phone: ‘chance of rain, clearing in the afternoon.’ After some moments, it is decided that it is safe to crack open a hive. As Fran works, she talks about the things she thinks we would find intriguing. Like small, intricate pieces of a puzzle, information nuggets about the complex world of honeybees and their husbandry percolate our receptive minds.

        Meanwhile, Fran removes sections of the hive revealing many bees busily navigating their extensive network, bound on journeys and work flows that I can only guess at.1 Here is a section of comb with cells capped off, with larvae inside. There, are cells with honey inside. Everything is made and beautifully designed by the bees. 

        Beekeepers love their bees. No doubt this is due in part to the elegance of these insects’ constructions, the skills that are so admirably demonstrated in the burgeoning honeycomb—a structure possessing strength, lightness and durability. The newer honeycomb is light-coloured and the older, dark to almost black. The bees re-use the cells a number of times. There are different types of wax used for the brood cells, different sizes for the worker or drone larvae, for the honey and then again, completely different construction for a new queen cell. If a new queen is planned, her development diverges from that of other bees because the food she is fed initiates this direction. The special food is called ‘royal jelly’. 

        ⁠Have you been in a situation of opening a hive and found nothing?  I ask.

        Fran replies, “I've had bees that haven't made it through the winter. I'll open up the hive in the Spring and they are all dead.”  She goes on to say that they were unable to survive because something happened to the queen. She describes the moment of discovery as ‘emotionally devastating’. She has talked to beekeepers who have lost large numbers and they are extremely emotional about this loss. In many cases, beekeepers are experiencing a forty plus percentage loss, which they attribute in large measure to the prophylactic use of systemic pesticides, such as neonicotinoids on crops. It's a problem that is unlikely to go away soon, although an increasing number of scientists and those engaged in animal husbandry are sounding the alarm.

    
    1. see ‘Anatomy’ in the section ‘Winter’
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        The beekeeper says:

        
            	bees have fewer of their genes devoted to immunity and disease prevention than other insects with more chromosome content devoted to learning and larger memory capacity

            	bee behaviours can compensate for lowered immunity, eg, grooming, hygenic behavior (tendency to remove pests and pathogens from the hive), self-medicating

            	bee workers (female) are diploid (containing two complete sets of chromosomes, one from each parent); drones are haploid (containing only a single set of chromosomes) 
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        Fran picks away at random honeycomb with the hive tool saying, “wild bit of comb here!”

        She is pulling out frames and examining the work and the occupants, “I don’t know if I'll find the queen… she's busy laying somewhere… the message is build me more comb and then I'll lay”

        The beekeeper begins moving frames around to encourage building out on the new empty frames. “Look here,” she says, and points to a daisy-chain of bees hanging from the edge of a frame, “This is how they start to make the honeycomb. It's called festooning” 

        The beekeeper opens another hive, examining closely the various frames. Sometimes, the bees have built comb up over the frames and she must carefully pry them loose, cutting away the excess comb, as surprised bees scramble out of the way from the ploughing hive tool. 

        Bees have a number of enemies, both pests and viruses that are carried by the pests or come in on the air. In order to avoid the use of toxic chemicals, a sustainable-practice beekeeper must closely monitor the conditions in the hive. One of the most pernicious pests is the Varroa mite that sucks on the blood of baby bees and passes on viruses to the colony. Some bees are bred to fight off or attack these creatures. It is one of the reasons that a beekeeper strives to maintain healthy conditions for the hive, thereby increasing the chances of bees being able to ‘stand their ground’, health-wise.

        The variety of individuals in the hive catches my eye. Worker bees are sisters with the same mother but not necessarily the same father. Which leads me to ask, “What do the drones do?” 

         ⁠As far as we know only mating. But that's not to say that we know everything… they could be involved in helping to regulate temperature in the hive. Using fanning wings, all kinds of things. They are haploid—genes from the queen only. They are important as genetic information if the colony fails. The queen will mate with a bunch of different drones and gets a variety of genes to pass on to the children. 

        One hive that the beekeeper opens is a new hive. The colony is still quite small and this is a problem. A small colony does not have sufficient resources to maintain the activity-level and defense capabilities needed for survival.

         ⁠I might have to introduce bees from another colony into this one—to build it up 

        ⁠How do you do that? 

         ⁠I put a piece of newspaper between the two colonies and two boxes. By the time they have chewed through the newspaper they are used to each other's smells, and are friends. 

        ⁠Interesting… 

        
        
        This is a video with scenes of the apiary photographed by Michael Battenberg, guided by beekeeper Fran Freeman, with music and song accompaniment by Maria Kasstan"
            
                
            
                
            
        
       
        At the end of the visit, Fran uses the smoker to urge the bees back down into the hive. The smoke prevents the bees from properly communicating alarm pheromones to alert each other—it calms the bees. She replaces the top cover carefully, shooing a few errant bees away.

        ⁠Do bees scream, if they are squashed by the cover? I ask, half-jokingly.

         ⁠No, but they do crunch and it's a terrible sound, she replies.

        Before we leave, the beekeeper removes a tray from beneath the hive that holds a large piece of gridded paper treated with shortening. She inspects this closely to see whether mites have fallen on to it. The grid-lines help to give an indication of the density of the mite population.

        As we exit the enclosure and the beekeeper is locking the gate, a delightful memory comes back to me. It is of the moment when the beekeeper first removes the top cover of the hive and, curiously, a dozen or so bees line up along one of the frames with all the appearance of inspecting us. 

        ⁠They seem to be looking straight at us! I remark. 

         ⁠Probably, they are, says the beekeeper, “they are thought to have a knowledge of their beekeepers. I think they were curious who else was visiting.”  

        The fading sounds of buzzing bees wraps our soft footfalls as we make our way back down the path. 
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        MICHAEL BATTENBERG IS a photographer, videographer and naturalist living in Toronto. His interest in macro photography led him naturally to the colourful world of insects, and over the years he has become more interested in entomology, and biodiversity in general. His work has been exhibited in both cafés and galleries, and has been used in scientific and educational publications. He has recently published a photo book of arthropods called Portraits of an Overlooked World featuring insects and their kin that all live in and around the GTA.
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        MARIA KASSTAN, ACTIVIST, naturalist, feminist, delivers a new kind of spiritual. Kasstan's album, GAMMA KNIFE, produced by Bob Wiseman, tells a true love story set in Toronto. It is earthy, poetic, deeply personal and political. Traditional, folk, world and classical guitar weave enchanting melodies. These songs are a tribute to what was, a celebration of what could be, and a challenge to us all to stand up to the bullies, including those that now govern our country.

        Now known to many as a pollinator advocate, “seed lady” or Raging Granny, Kasstan longs for Jim Calvert, her partner of 25 years, who died in 2004 as a result of a heart attack he suffered right in front of police headquarters in Toronto. That there was no CPR administered by the three qualified officers who discovered him; that they seemed to assume he was “deceased” in violation of Ontario Police Service Act directives; and that they then denied their presence on the scene for many months after the incident haunts the artist and informs the work. 
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        www.myspace.com/mariakasstan

    
        


    
        
                [image: ]
        

    
    
        Resources

        BOOKS 

        
            	Packer, Laurence Dennis Marchant. Keeping the Bees: Why All Bees Are at Risk and What We Can Do to save Them. Toronto: Harper Perennial, 2014. Print. 

            	Buchmann, Stephen L. and Nabhan, Gary Paul. The Forgotten Pollinators. Washington, DC : Island Press/Shearwater Books, 1996 

        

        ONLINE RESOURCES: FOR BEES ET AL.

        The Task Force on Systemic Pesticides

        
            	tfsp/

        

        Key articles on the effects of prophylactic use of systemic pesticides

        
            	Springer article 10.1007/s11356-014-3180-5

            	Spring article 10.1007/s11356-014-3220-1

            	nature.com/articles…

            	Evidence of human health problems due to neonics

            	journals.plos.org article…

            	Mexico's resistance

        

        Garden care centre drops chemicals

        
            	 abcnews.go.com/Technology…

        

        Field Guide To beekeeping - Small Hive Beetle

        
            	youtube video…

        

        Honeybee Design

        
            	facebook video… this actually appears in a full-length PBS episode called "Silence of the Bees" which is availble as DVD at Toronto Public Library

            	flower power

        

        Mechanical Bees

        
            	beeculture.com…

        

        Honeybee Hive Thefts

        
            	beeculture.com…

        

        Rebecca Solnit interview vis ‘Climate Change’

        
            	inthesetimes article…

        

        Varroa

        
            	beeinformed…

        

        Bumblebees

        
            	treehugger…

        

        Studying/Improving The Honeybee

        
            	nrdc.org/onearth/biting-back

            	rcinet.ca…building-a-better-canadian-honey-bee/

            	cbc.ca…beenomics…

            	forum.tfbees… pdf document

        

        Nature's beauty

        
            	theguardian.com…

        

        Human Behaviour

        
            	newscientist.com/article…

        

        VIDEO ABOUT BEES

        Romantic video “Bees of Transylvania”

        
            	vimeo movie

        

        BBC “Queen of the Savannah”

        
            	vimeo movie

        

        HONEY BEES 96fps IN 4K

        
            	youtube…

        

        Animation explaining bee disappearances

        
            	youtube…

        

        Steve Paikin talks to Amyro Zayed, Sheila Colla (York U), Tibor Tzabo (Pres. OBA)

        
            	youtube…

        

        film on Friends of the Earth web site

        
            	A Ghost in the Making

        

        
        Feature Film about bees

        
            	"Queen of the Sun"

        


        Science And The Disappearing Bees

        
            	csglobe.com/harvard-study-proves-why-the-bees-are-all-disappearing/

            	thinkprogress.org…

            	Beekeeper in York region experiences loss 17 hives

        

        
        Helping The Bees - Planting Pollinators

        
            	uoguelph.ca…Bee-Garden-Brochure.pdf pdf document

            	pollinator.org/guides.htm
 
            	 pollinator.org…LakeErieLowlands… pdf document

            	Globe and Mail article

            	University of Toronto researcher Scott MacIvor

            	Friends of the Earth website useful info in pdf form

	Friends of the Earth website more useful info in pdf form

        

        
        
        The Reactive Spin: Approach With Caution

        
            	beeculture.com…

        

        
        Scientists Researching Bees At York University

        
            	savethebumblebees.com…

            	 An article summarizing Laurence Packer's keynote speech at Systemic Pesticide Symposium York University, April 20,2016. 

        

        
        Link to author's video "Apiary World"

        
            	Apiary World

            
        

    
    
        
                [image: ]
        

    
    


    
    
    
    The message is clear: the fields and orchards that sustain our food supply should never become too removed from wildlands or their yields will suffer —⁠Gary Paul Nabhan

    
    
    Let us weave our dreams together  —⁠Samir Badri

    
    

    
    
The Honeyed Tale: An Interrogative Poetic on Bees

Editor/Creator: Ruth Tait

Contributors: Michael Battenberg, Fran Freeman, Maria Kasstan, Dr. Clement Kent

Format: Electronic book—EPUB3

Set with free fonts—body: Alegreya Sans and display: Droid Serif

ISBN: 978-0-9951940-0-7




Published by Talking Pictures, Toronto, Ontario, M6G4C6


With consultation from York University co-supervisors:  Janine Marchessault, PhD, Melanie Baljko, PhD, Michael Longford, MDes.

In the partial fulfillment of York University Interdisciplinary MA degree.
 

 Under the direction of Cheryl Van Daalen-Smith, PhD, Director, Interdisciplinary Studies;

    
Created in Canada

    
    
    
    

OEBPS/image/Michael.jpg






OEBPS/image/HoneyCentrifuge.jpg





OEBPS/image/Bees_wBranchedHairs2.jpg





OEBPS/image/SpringBees.jpg





OEBPS/image/cc.logo.large.png
@creative
commons





OEBPS/image/CautionSign.jpg
=

CAUTION

PLEASE DO NOT
ENTER
HONEY BEES AT
WORK





OEBPS/image/THT-cover.jpg





OEBPS/image/HoneyComb-full.jpg





OEBPS/captions/cc-en-ApiaryW.vtt
WEBVTT

1
00:00:10.000 --> 00:00:35.000
[sounds of bees buzzing...]

2
00:00:35.005 --> 00:00:39.000
Why do the bees buzz? You know, that’s what a bee does


3
00:00:39.005 --> 00:00:44.000
The bees are speaking volumes they’ve never verbalized

4
00:00:44.005 --> 00:00:49.000
Maybe it’s a choice or just their natural voice 


5
00:00:49.005 --> 00:00:54.000
But they’ve got a lot to say, when they are getting organized


6
00:00:54.005 --> 00:00:59.000
And bees are always getting organized


7
00:00:59.005 --> 00:01:04.000
So why do the bees gather pollen from the flowers

8
00:01:04.005 --> 00:01:09.000
And labour at this task for hours and hours

9
00:01:09.005 --> 00:01:15.000
They do it to make bee bread to keep the baby bees fed


10
00:01:15.005 --> 00:01:20.000
And that’s why the bees gather pollen from the flowers

11
00:01:20.005 --> 00:01:24.000
And why must the queen lay at least a thousand eggs a day


12
00:01:24.005 --> 00:01:28.000
She does because the life of a worker isn’t long

13
00:01:28.005 --> 00:01:37.000
So the queen bee must lay at least a thousand eggs a day

14
00:01:37.005 --> 00:01:41.000
To keep her family strong

15
00:01:41.005 --> 00:01:46.000
And what do the drones do? They sit around like me and you

16
00:01:46.005 --> 00:01:51.000
Waiting for a chance at a moment in the sun

17
00:01:51.005 --> 00:01:56.000
Oh a drone will never sting but he’ll have a happy ending

18
00:01:56.005 --> 00:02:01.000
When he and the queen bee are one

19
00:02:01.005 --> 00:02:06.000
Why does a bee sting? Seems like such a mean thing

20
00:02:06.005 --> 00:02:11.000
She stings to protect the treasure in the hive

21
00:02:11.005 --> 00:02:16.000
And even though the bee will die after she stings,

22
00:02:16.005 --> 00:02:22.000
her sacrifice may help her family survive

23
00:02:22.005 --> 00:02:27.000
And why do the scouts dance… nectar can’t be left to chance

24
00:02:27.005 --> 00:02:32.000
They dance to describe where the foragers must go

25
00:02:32.005 --> 00:02:37.000
As long as it is sunny, they are storing up the honey

26
00:02:37.005 --> 00:02:42.000
To get them through the Winter, when the fields are under snow


27
00:02:42.005 --> 00:03:01.000
To get them through the Winter, when the fields are under snow


28
00:03:01.005 --> 00:03:08.000
hmmm-hmmm-hmmm
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