

    

    

    
    
  The Wonder of Bees

 

    

   

  Golden and sweet, honey is the universal treat. Almost any living thing with a sweet tooth will love the taste of delicious honey. But have you ever wondered how bees make their honey? Bees are surprisingly important animals. Though they are small, they achieve remarkable things. Not only do they make nature's most enduring food, but they are a key part of our agriculture. Without them our world would be a much hungrier place.

 

    
  There are over 92 million beehives raised by humans all around the world.

 

  



    

    

    
    
  An Industrious Family

 

    

  The honey you buy in a shop comes from just two species of honeybee. But they are not the only type of bee in the world. There are, in fact, over 20,000 different types of bees. Most do not live in hives and only make bee bread to feed their young. They live all on their own, or in very small colonies. Other bees make honey, but not enough to be farmed. Honeybees are special.

 


    
  The oldest bee recorded was found in Myanmar, trapped in amber. It's thought to be 100 million years old.

 

  



    

    

    
    
  The Sweetest Treat

 

    

  Honey is food that bees save for use in winter. It's made from sugary nectar found in flowers. The bees gather the nectar into a special second stomach called a 'crop'. Enzymes inside it transform the nectar, creating natural preservatives and bacteria-killing agents. Once in the hive, the bee empties her crop into a waxy honeycomb. Other bees fan the honey until it thickens, before sealing it safely away with wax.

 

    
  The world's oldest honey was found by archaeologists in the country of Georgia. It's around five thousand years old.

 

  



    

    

    
    
  Many Types of Deliciousness

 

    

  Every flower a bee visits brings something special to the honey. Usually the difference is the flavour. Honey made from lavender nectar will taste a bit like lavender, and orange blossom honey tastes of oranges. But some types of honey can be very different indeed. Honey made from certain rhododendron flowers can cause hallucinations, dizziness, and vomiting. Bees that visit opium poppies, grown to make painkilling medicine, will make honey containing traces of the drug.

 

    
  Bees prefer nectar, but will make honey from anything sweet. In 2012, French bees that nibbled on blue sweets surprised their keepers with blue honey.

 

  



    

    

    
    
  Tiny Creators

 

    

  Bees make more than just honey. They also make bee bread by mixing pollen with honey, and royal jelly that nourishes the young and supplies the queen bee with energy for laying eggs. Bees make their own building supplies, too. The most important is wax. It is used to build the hive, and to hold the honey and their precious young. Lastly, propolis is a thick tar made from resins or sap taken from trees.

 


    
  Honey is an excellent treatment for wounds. Chemicals in the honey that preserve it also kill microbes that could cause an infection.

 

  



    

    

    
    
  A Strong Home

 

    

  In the wild, honeybees like to nest in hollows, like a dead tree, but domestic honeybees live in hives built especially for them. They are usually box-shaped, with supports inside to help the bees use the space efficiently. Each support has its own handle, and is free to move. It allows a beekeeper to lift each comb of the hive freely, so they can inspect it without hurting the bees.

 

    
  Beekeepers are gentle with their bees. They use smoke to calm them before opening a hive, so they are not hurt during inspections.

 

  



    

    

    
    
  Life in the Hive

 

    

  At the heart of a hive is the queen bee. Every bee inside is her child. She spends her time laying eggs. They are carried to special brood cells deep in the hive by young worker bees. They take care of them, keeping them clean and cool and feeding the babies when they hatch. It takes three weeks for the egg to become a new worker bee. All worker bees are female. Male bees are called drones. The time necessary for them to grow is a bit longer, around 24 days.

 

    
  A healthy queen bee will produce more than a million eggs in her lifetime!

 

  



    

    

    
    
  A Busy Family

 

    

  A healthy hive works together. Most eggs will grow to become worker bees. When they are young they take care of the eggs, keep the hive clean and in good repair. When they reach 41 days of age, they leave the hive for the dangerous work of gathering food. Drones on the other hand don't do much work around the hive. A healthy hive might be 15% drones. From time to time they go looking for a queen of their own, and if they succeed they will die mating with her.

 


    
  Another word for a beekeeper is apiarist.

 

  



    

    

    
    
  Swarms!

 

    

  When a hive becomes too crowded, the worker bees will create a new queen by feeding her extra royal jelly. The old queen will leave, taking around half of her daughters with her. This is called a swarm. They go and find a new place to live. In the old hive, the new queen settles in. She makes a special flight to mate, and will return ready to lay eggs. But sometimes the old queen will just be too old to fly to a new hive. The worker bees will kill her instead, making way for the new queen.

 

    
  Unlike many insects, a worker bee can only sting once. When defending their hives, they fight to the death.

 

  



    

    

    
    
  An Elegant Dance

 

    

  Though they do not speak, bees are excellent communicators. When a bee decides to show her sisters a good patch of flowers, she will head back to the hive, take note of the sun's location and any hazards she may need to avoid along the way. Once home, she performs a special 'waggle' dance that describes the way. Then, the other bees can find the flowers, even if they travel without her.

 

    
  Bees beat their wings 200 times a second!

 

  



    

    

    
    
  The Smallest Farmers

 

    

  Honeybees are extremely important to our food supply. Many fruits or vegetables need honeybees in order to grow. As the bees travel from flower to flower, they take pollen with them. When the pollen from one flower falls onto another of the same type, it is called 'pollination'. It's the first step for flowering plants to make fruits or seeds. Almonds, apples, pumpkins, and many more all rely on bees to be able to produce their fruit.

 

    
  It takes over a thousand bees to make a jar of honey.

 

  



    

    

    
    
  Vanishing Friends

 

    

  It's more important than ever to be aware of bees. About a third of domestic hives die every year when their worker bees leave never to return. In some places it's as many as nine out of ten. No one knows why. It's called colony collapse disorder. We need bees, so it's up to us to protect them. Scientists are working hard to solve this puzzle, but everyone can contribute. Planting bee-friendly gardens is a beautiful way to help. Together we can help the bees continue their vital work.

 

    
  Bees have five eyes, and can detect ultraviolet light. They see the world in ways we can only imagine.
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function fadePopup() {
  const popup = document.getElementById("popup");

  window.setTimeout(() => {
    popup.className = "";
  }, 500);
}

function clickAreaHandler(evt) {
  evt.preventDefault();

  const word = evt.target.dataset.word;
  const popup = document.getElementById("popup");
  popup.innerText = word;
  popup.style.top = `${evt.y}px`;
  popup.style.left = `${evt.x}px`;
  popup.className = 'visible';

  const audio = document.getElementById("audio");
  audio.src = `audio/words/${evt.target.dataset.audio}`;
  audio.play();
}

const audio = document.getElementById("audio");
audio.addEventListener('ended', () => {
  fadePopup();
});

const areas = document.getElementsByTagName("area");
for (const area of areas) {
  area.addEventListener("click", clickAreaHandler)
}
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OEBPS/pt/toggle.js
(function () {
  var ACTIVE = '-epub-media-overlay-active', NS = 'http://www.w3.org/1999/xhtml';
  var T = 420, HIT = 64, TW = 52, TH = 40;
  function el(tag, cls) { var e = document.createElementNS(NS, tag); if (cls) e.setAttribute('class', cls); return e; }
  function css() {
    var st = el('style');
    st.textContent =
      '@keyframes pt-out{0%{transform:scale(1,1);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '48%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '100%{transform:scale(.03,.05);opacity:0}}' +
      '@keyframes pt-in{0%{transform:scale(.03,.05);opacity:0;animation-timing-function:cubic-bezier(.2,.7,.35,1)}' +
      '52%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.2,.7,.35,1.04)}' +
      '100%{transform:scale(1,1);opacity:1}}' +
      '@keyframes pt-pop{0%{transform:scale(.2);opacity:0}65%{transform:scale(1.12);opacity:1}100%{transform:scale(1);opacity:1}}' +
      '@keyframes pt-unpop{0%{transform:scale(1);opacity:1}100%{transform:scale(.2);opacity:0}}' +
      '.pt-fold{position:absolute;left:0;top:0;width:100%;height:100%}' +
      '.pt-fold.pt-closing{animation:pt-out ' + T + 'ms both}' +
      '.pt-fold.pt-opening{animation:pt-in ' + T + 'ms both}' +
      '.pt-fold.pt-collapsed,.pt-fold.pt-collapsed *{visibility:hidden!important;opacity:0!important;pointer-events:none!important}' +
      '.pt-shade{position:absolute;left:0;top:0;width:100%;height:100%;pointer-events:none;' +
      'filter:drop-shadow(0 2px 3px rgba(0,0,0,.16))}' +
      '.pt-shade>.pt-panel{box-shadow:none}' +
      '.pt-panel.pt-dogear{-webkit-clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%);' +
      'clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%)}' +
      '.pt-flap{position:absolute;pointer-events:none;filter:drop-shadow(-1px -1px 1.5px rgba(0,0,0,.35))}' +
      '.pt-hit,.pt-tab{position:absolute;z-index:6;padding:0;margin:0;cursor:pointer;-webkit-tap-highlight-color:transparent;' +
      'touch-action:manipulation;background:none;border:0}' +
      '.pt-hit{width:' + HIT + 'px;height:' + HIT + 'px}' +
      '.pt-tab{width:' + TW + 'px;height:' + TH + 'px;box-sizing:border-box;border-radius:14px;background:var(--pt-fill);' +
      'border:2.5px solid var(--pt-edge);display:flex;align-items:center;justify-content:center;gap:4px;visibility:hidden;' +
      'box-shadow:0 2px 6px rgba(0,0,0,.3)}' +
      '.pt-tab::before{content:"";position:absolute;left:10px;bottom:-9px;width:12px;height:12px;background:var(--pt-fill);' +
      'border-right:2.5px solid var(--pt-edge);border-bottom:2.5px solid var(--pt-edge);border-bottom-right-radius:3px;' +
      'transform:rotate(45deg) skew(8deg,8deg)}' +
      '.pt-tab i{display:block;width:6px;height:6px;border-radius:50%;background:var(--pt-edge);pointer-events:none}' +
      '@keyframes pt-dot{0%,60%,100%{transform:translateY(0)}30%{transform:translateY(-4px)}}' +
      '.pt-tab.pt-on i{animation:pt-dot 1.2s ease-in-out infinite}' +
      '.pt-tab.pt-on i:nth-child(2){animation-delay:.15s}.pt-tab.pt-on i:nth-child(3){animation-delay:.3s}' +
      '.pt-tab::after{content:"";position:absolute;inset:-12px}' +
      '.pt-tab.pt-on{visibility:visible;animation:pt-pop 320ms cubic-bezier(.3,.7,.4,1) both}' +
      '.pt-tab.pt-off{visibility:visible;animation:pt-unpop 140ms ease-in both}' +
      '@media (prefers-reduced-motion: reduce){.pt-tab.pt-on i{animation:none}}' +
      '.pt-hit:focus-visible,.pt-tab:focus-visible{outline:3px solid #fcc128;outline-offset:2px}';
    (document.head || document.documentElement).appendChild(st);
  }
  function guard(e) {  // taps on our controls must not turn the page or reach the picture's word areas
    ['mousedown', 'mouseup', 'pointerdown', 'pointerup', 'touchstart', 'touchend'].forEach(function (t) {
      e.addEventListener(t, function (ev) { ev.stopPropagation(); }, false);
    });
  }
  function control(cls, label) {
    var b = el('button', cls);
    b.setAttribute('type', 'button');
    b.setAttribute('aria-label', label);
    guard(b);
    return b;
  }
  function after(e, cls, fn) {  // run fn when e's animation ends (or after T ms if animations are off)
    var done = false;
    function end() { if (done) return; done = true; e.classList.remove(cls); fn && fn(); }
    e.addEventListener('animationend', end, { once: true });
    setTimeout(end, T + 120);
  }
  function colours(panel) {  // the panel's colour, opaque, and a contrasting edge (a see-through panel: white)
    var m = (getComputedStyle(panel).backgroundColor.match(/[\d.]+/g) || [255, 255, 255]).map(Number);
    if (m[3] === 0) m = [255, 255, 255];
    var fill = 'rgb(' + m[0] + ',' + m[1] + ',' + m[2] + ')';
    var dark = 0.2126 * m[0] + 0.7152 * m[1] + 0.0722 * m[2] < 140;
    return { fill: fill, edge: dark ? '#f2f2f2' : '#5b6470' };
  }
  function wrap(box) {
    var fold = el('div', 'pt-fold');
    while (box.firstChild) fold.appendChild(box.firstChild);
    box.appendChild(fold);
    return fold;
  }
  function setup(box, panel) {
    // blocks sharing this panel (merged: stacked close together) fold with it, towards the same point
    var sid = panel.getAttribute('data-pt-sid'), more = [], at = [];
    var marks = sid ? document.querySelectorAll('.pt-member[data-pt-lead="' + sid + '"]') : [];
    for (var j = 0; j < marks.length; j++) at.push(marks[j].parentNode.getBoundingClientRect());
    var lead = box.getBoundingClientRect();
    for (j = 0; j < marks.length; j++) more.push(wrap(marks[j].parentNode));
    var fold = wrap(box);
    var extra = [];  // a merged group's other panels: one shadow around the whole shape
    for (var e = panel.parentNode.firstChild; e; e = e.nextSibling)
      if (e.nodeType === 1 && e.classList.contains('pt-extra')) extra.push(e);
    if (!panel.classList.contains('drawn')) {  // the shadow moves onto a layer so the cut corner keeps it
      var shade = el('div', 'pt-shade');
      panel.parentNode.insertBefore(shade, extra[0] || panel);
      for (j = 0; j < extra.length; j++) shade.appendChild(extra[j]);
      shade.appendChild(panel);
    }
    var L = panel.offsetLeft, Tp = panel.offsetTop, W = panel.offsetWidth, H = panel.offsetHeight;
    var S = Math.round(Math.min(13, H / 4));  // small: inside the padding, never over the text
    function paint() {
      var c = colours(panel);
      box.style.setProperty('--pt-fill', c.fill);
      box.style.setProperty('--pt-edge', c.edge);
    }
    paint();
    document.addEventListener('pt-theme', paint);  // the reader picked another text background (switch menu)
    panel.style.setProperty('--pt-s', S + 'px');
    panel.classList.add('pt-dogear');
    fold.style.transformOrigin = (L + W / 2) + 'px ' + (Tp + H / 2) + 'px';
    for (j = 0; j < more.length; j++)
      more[j].style.transformOrigin = (lead.left - at[j].left + L + W / 2) + 'px ' + (lead.top - at[j].top + Tp + H / 2) + 'px';
    var folds = [fold].concat(more);
    function each(fn) { for (var q = 0; q < folds.length; q++) fn(folds[q]); }
    var flap = el('span', 'pt-flap');  // the folded-over corner: paper underside, a little darker
    flap.setAttribute('aria-hidden', 'true');
    flap.style.width = flap.style.height = S + 'px';
    flap.style.left = (L + W - S) + 'px';
    flap.style.top = (Tp + H - S) + 'px';
    flap.style.background = 'linear-gradient(to bottom right, rgba(255,255,255,.95) 0%, var(--pt-fill) 30%, ' +
      'color-mix(in srgb, var(--pt-fill) 82%, #6b5a45) 49.5%, transparent 50%)';
    panel.parentNode.insertBefore(flap, panel.nextSibling);
    var hit = control('pt-hit', 'Hide text');
    var tab = control('pt-tab', 'Show text');
    for (var k = 0; k < 3; k++) tab.appendChild(el('i'));
    hit.style.left = (L + W - S / 2 - HIT / 2) + 'px';
    hit.style.top = (Tp + H - S / 2 - HIT / 2) + 'px';
    tab.style.left = (L + W / 2 - TW / 2) + 'px';
    tab.style.top = (Tp + H / 2 - TH / 2) + 'px';
    box.appendChild(hit);
    box.appendChild(tab);
    var busy = false;
    function collapse() {
      if (busy || fold.classList.contains('pt-collapsed')) return;
      busy = true;
      hit.style.visibility = 'hidden';
      each(function (f) { f.classList.add('pt-closing'); });
      setTimeout(function () { tab.classList.add('pt-on'); }, T * 0.7);
      each(function (f) { after(f, 'pt-closing', function () { f.classList.add('pt-collapsed'); }); });
      setTimeout(function () { busy = false; }, T + 130);
    }
    function expand() {
      if (busy || !fold.classList.contains('pt-collapsed')) return;
      busy = true;
      tab.classList.remove('pt-on');
      tab.classList.add('pt-off');
      setTimeout(function () { tab.classList.remove('pt-off'); }, 160);
      each(function (f) { f.classList.remove('pt-collapsed'); f.classList.add('pt-opening'); after(f, 'pt-opening'); });
      setTimeout(function () { busy = false; hit.style.visibility = ''; }, T + 130);
    }
    hit.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); collapse(); });
    tab.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); expand(); });
    // read-aloud: a box collapsed before the reading reached it opens when its first word is read;
    // a box the reader closes while it is being read stays closed (they chose to look at the picture)
    var reading = false, keepClosed = false;
    hit.addEventListener('click', function () { if (reading) keepClosed = true; });
    tab.addEventListener('click', function () { keepClosed = false; });
    if (window.MutationObserver) {
      var mo = new MutationObserver(function () {
        var now = false;
        each(function (f) { if (f.getElementsByClassName(ACTIVE).length) now = true; });
        if (now && !reading && !keepClosed && fold.classList.contains('pt-collapsed')) expand();
        if (!now && reading) keepClosed = false;
        reading = now;
      });
      each(function (f) { mo.observe(f, { subtree: true, attributes: true, attributeFilter: ['class'] }); });
    }
  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
    for (var i = 0; i < panels.length; i++) setup(panels[i].parentNode, panels[i]);
  }
  if (document.readyState === 'loading') document.addEventListener('DOMContentLoaded', run); else run();
})();
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