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The Rainforest
Biome



		
Tropical rainforests form one of Earth’s richest biomes, containing over two-thirds of the plant species on Earth. Their tall, old trees absorb a lot of carbon dioxide from Earth’s atmosphere and release oxygen. They are called the lungs of the planet.



		Unfortunately, rainforests are under threat from many types of human activity. We clear the land to make way for farms, mines or plantations, or log trees to use their wood in building and furniture. The area of Earth’s surface covered by rainforests has already decreased from 14% to 6%. If we lose rainforests altogether, we will have lost a key part of Earth’s biodiversity.
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The presence of carbon-rich soils in a warm moist environment makes rainforests lush places where many plants can grow and many animals can find plentiful food. It’s likely that we have not yet discovered most of the species present in rainforests, especially smaller animals such as invertebrates.



		
Rainforests are thick forested areas found in the tropics. They are formed around a framework of tall, old, slow-growing trees which create a hot, damp environment for other plants and many animals.



		
What Is a
Rainforest?
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The largest area of tropical rainforests in the world is the Amazonian rainforest which contains 20% of the world’s species of plants.



		Rainforests are found near the equator. Major regions of tropical rainforests include the Amazon basin in South America, the Congo River rainforest in Central Africa, as well as the rainforests in Central America, Southeast Asia, Malaysia, Indonesia, Northern Australia, and Madagascar.



		Where Do We Find Rainforest Biomes?



	


		
			[image: ]
		

		
			
				
					
				
			

		

		
			[image: ]
		

		
Rainforests also once covered Madagascar which is home to a unique ecosystem of animals and plants not found anywhere else in the world. However, much of these forests have been cleared for agriculture and logging.
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The seasonality of the climate in rainforests depends on where they are located. In the Amazon, the climate is hot and wet all-year round. However, in monsoonal areas of India and Asia there are distinct wet and dry seasons.



		The climate in tropical rainforests is hot and humid. Temperatures sit between 20°C and 35°C (68°F and 95°F), and rainfall is between 2,000 and 10,000 mm (79 and 394 inches) each year.



		
Rainforest
Climate
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The warmth and humidity of the rainforest provide ideal conditions for plants to grow. As a result, they contain a larger range of plant species than other biomes.



		Rainforests are structured into four layers. At the top are the big, old trees. These can grow up to 75 m (246 ft.) tall, and their branches and leaves form a thick forest canopy. This blocks much of the sunlight, meaning the floor of the rainforest is often quite dark. Above the main canopy layer is the ‘emergent layer’ made up of the tallest, oldest and strongest trees.



		
Plants of the Rainforest
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		If you visit a rainforest, you might see many familiar plants in the understory. Many houseplants are rainforest species as they are well-suited to warm environments without direct sunlight.



		
On the rainforest floor, leaves from above fall down and rot away. The nutrients and carbon they contain, along with the warm and wet environment, make this area an ideal place for fungi to grow.



		
Below the top canopy lies a layer called the understory. This is made of plants that can live in the shade, including ferns, vines, and smaller trees. Vines that start in the understory often climb the larger trees to gain more light.
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		There can be up to three million leaf-cutter ants in a single colony.



		
Ants are particularly common in the Amazon. Some scientists suggest they make up 30% of the animals present. Leaf-cutter ants cut away the rainforest vegetation, sometimes destroying up to 15% of the leaf growth in a forest per year. What makes this more surprising is that they don’t actually eat the plants they cut. Instead, they use the leaves as a substrate or base to grow a fungus.
That makes leaf-cutter ants a type of farmer.



		
All sorts of invertebrates can be found in the tropical rainforests – butterflies, moths, beetles, cockroaches, ants, and even giant centipedes.



		The conditions of the rainforest - warm, wet and with lots of rotting plant material - make it an ideal place for invertebrates to live and grow very large!



		Rainforest
Invertebrates
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Many of the invertebrates found in tropical rainforests are unusually large. One of the most impressive is the giant cockroach which is found in the rainforests of South and Central America and the Caribbean. They are as big as a man’s hand.



		Another giant invertebrate is the Amazonian giant centipede, which is the largest centipede in the world. It measures up to 30 cm (about a foot) in length. It is also a predator. It will hunt any small animal it can find. The giant centipede has been recorded killing scorpions, cockroaches, frogs, snakes, birds, and mice. It is venomous, and its bite can even kill a human.
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Not all the giant insects of the rainforest are scary. Giant butterflies and dragonflies can be seen flitting in shafts of sunlight, while huge harmless stick insects live among the branches.
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Rainforests are rich in fish species. Over 3,000 types have now been identified in the Amazon, while the comparatively small Daintree Rainforest in Australia contains over 60 percent of the continent’s species of freshwater fish.



		The high amount of rainfall in a rainforest creates many rivers, creeks, pools, and swamps where freshwater fish can thrive. Species are often highly colourful, and you might recognise them as they are now often kept in aquariums.



		Rainforest Fish
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Fish fill a range of niches in rainforest waters. Some eat fallen plant material or graze on water weeds, while others are predators. The most famous of these are the piranhas that live in the rivers of the South American rainforests. They are known for their strong jaws with sharp triangular teeth, and their reputation for attacking any small animal brave enough to enter their waters. In fact, piranhas only rarely attack humans or larger animals.



		Not all piranhas are dangerous – some are even herbivores!
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  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 =
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      '.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);' +
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      '.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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