
		
			
				 

			

		

		

		
			
				 

			

		

		
			
				 

			

		

		

		
			
				 

			

			
				
					To the reader. Even the littlest things can spark your curiosity!

					— J.M.
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								any other group of living creatures.
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								There are more insects on Earth than
								
									T
									h
									e
									r
									e
									 
									a
									r
									e
									 
									m
									o
									r
									e
									 
									i
									n
									s
									e
									c
									t
									s
									 
									o
									n
									 
									E
									a
									r
									t
									h
									 
									t
									h
									a
									n
								
							
						

						
							
								Look around! Insects are everywhere!
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					Insects all have bodies in three segments: the head, thorax, and abdomen. The insect’s body is protected by a hard covering called an exoskeleton. Insects also have three pairs of jointed legs, a pair of antennae, and compound eyes.

				

			

			
				 

			

			
				
					Antennae stick out from an insect’s head and help it understand the world. Antennae can smell and feel things, can tell which way the wind is blowing, and can even sense temperature changes.

				

			

		

		
			
				 

			

			
				
					A compound eye is made up of hundreds or thousands of tiny units. Compound eyes allow insects to see all around them.

				

			

			
				
					Insects don’t breathe through their nose or mouth, as we do. They take in oxygen through holes in their sides called spiracles.

					Over one million species of insects have been discovered, and scientists believe there are millions more that we don’t know about yet.
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					Insects all have bodies in three segments: the head, thorax, and abdomen. The insect’s body is protected by a hard covering called an exoskeleton. Insects also have three pairs of jointed legs, a pair of antennae, and compound eyes.

				

			

			
				 

			

			
				
					Antennae stick out from an insect’s head and help it understand the world. Antennae can smell and feel things, can tell which way the wind is blowing, and can even sense temperature changes.
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					Have you heard of the saying “busy as a bee”?

				

			

			
				
					are busy all day, collecting pollen and nectar from plants to feed the other bees in the colony.

					Sticky pollen is spread from plant to plant as bees travel. This fertilizes the plants and allows them to create seeds, which make more plants.

					Without bees, many fruits and vegetables we need to stay healthy would die off.

				

			

			
				
					
						
							
								* You can help bees by planting an organic flower bee garden.
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					Social bees, such as honeybees and bumblebees, live in hives. A beehive has three types of bees:

				

			

			
				 

			

			
				
					* There is only one queen in a beehive.

				

			

			
				
					The queen lays eggs and rules the colony. The worker bees tend to the hive, gather pollen and nectar, make honey and wax, and feed the queen. The drones mate with other queens to produce more bees.
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					Number of legs: 6

					Number of eyes: 5

					Number of wings: 4

					Diet: Nectar and pollen

					Number of species:

					Up to 20,000

					Location: Every continent except Antarctica

					Life span of a queen honeybee: Up to 7 years

					Life span of a worker honeybee:

					Up to 20 weeks

					Life span of a drone honeybee: Up to 8 weeks

					Number of sides of a honeycomb: 6

				

			

			
				
					
						
							 

						

						
							
								What kind of waggle dance would you perform?
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					The queen lays eggs and rules the colony. The worker bees tend to the hive, gather pollen and nectar, make honey and wax, and feed the queen. The drones mate with other queens to produce more bees.
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					Number of legs: 6

					Number of eyes: 5

					Number of wings: 4

					Diet: Nectar and pollen

					Number of species:

					Up to 20,000

					Location: Every continent except Antarctica

					Life span of a queen honeybee: Up to 7 years

					Life span of a worker honeybee:

					Up to 20 weeks

					Life span of a drone honeybee: Up to 8 weeks

					Number of sides of a honeycomb: 6

				

			

			
				
					
						
							 

						

						
							
								What kind of waggle dance would you perform?

							

						

					

				

			

		

		

		
			
				
					Butterflies

				

			

			
				 

			

			
				
					are perfectly designed for flying, but they don’t start off that way. They grow in four stages:

				

			

			
				
					1.	Egg: The female butterfly lays her tiny eggs on the leaves of a plant.

					2.	Caterpillar: Caterpillars hatch from the eggs. They eat the plants they are born on and grow very quickly.

					3.	Chrysalis: Each caterpillar forms a shell-like covering around itself. Inside, it grows all the body parts it will need to be a butterfly.

					4.	Butterfly: When fully grown, a butterfly breaks out from the chrysalis, and the transformation is complete.

				

			

			
				
					* The process of growing in specific stages is called metamorphosis. It’s named after the Greek words for “change” and “shape.”

				

			

			
				 

			

			
				 

			

			
				 

			

			
				 

			

			
				 

			

			
				 

			

			
				 

			

		

		
			
				 

			

			
				 

			

			
				
					Monarch butterflies are great travelers. In North America each fall, they fly to warmer climates in Southern California and Mexico.

					When spring returns, monarchs fly north. Their journey can be as long as 3,000 miles (4,800 km)!

					Monarchs only lay their eggs on milkweed. But when milkweed is mowed down or killed with pesticides, monarchs have nowhere to breed and eat. Each year, there are fewer monarchs. We must protect these beauties so they’ll always fill the skies.
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					Number of legs: 6

					Number of eyes: 2

					Number of wings: 4

					Diet: Nectar

					Number of species: Up to 18,000

					Location: Every continent except Antarctica

					Largest butterfly:

					Queen Alexandra’s birdwing* Wingspan up to 11 inches (28 cm)

					Smallest butterfly:

					Western pygmy blue

					* Wingspan up to 3/4 inch (2 cm)

					Wingspan of a monarch butterfly: Up to 4 inches (10 cm)

					Life span of a monarch butterfly: 2–6 weeks, or up to 8 months for monarchs that migrate south

				

			

			
				
					
						
							 

						

						
							
								If you had wings, where would you fly to?

							

						

					

				

			

		

		
			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

		

		
			
				
					
						
							 

						

						
							
								are perfectly designed for flying, but they don’t start off that way. They grow in four stages:

							

						

					

				

			

			
				
					Egg: The female butterfly lays her tiny eggs on the leaves of a plant.

					Caterpillar: Caterpillars hatch from the eggs. They eat the plants they are born on and grow very quickly.

					Chrysalis: Each caterpillar forms a shell-like covering around itself. Inside, it grows all the body parts it will need to be a butterfly.

					Butterfly: When fully grown, a butterfly breaks out from the chrysalis, and the transformation is complete.
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					Number of legs: 6

					Number of eyes: 2

					Number of wings: 4

					Diet: Nectar

					Number of species: Up to 18,000

					Location: Every continent except Antarctica

					Largest butterfly:

					Queen Alexandra’s birdwing* Wingspan up to 11 inches (28 cm)

					Smallest butterfly:

					Western pygmy blue

					* Wingspan up to 3/4 inch (2 cm)

					Wingspan of a monarch butterfly: Up to 4 inches (10 cm)
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					Earthworms

				

			

			
				 

			

			
				
					You might think of as insects because they’re small and crawly. Like insects, earthworms are invertebrates, which are animals without backbones. But worms are different from insects in lots of ways. They don’t have legs, wings, eyes, antennae, or an exoskeleton. 

					However, just like bees and butterflies, these tiny workers are great friends to plants. They break up the dirt as they wiggle along, letting water, air, and nutrients reach deep into the soil.

					Earthworms eat the soil around them. Their waste—that’s right, worm poop!—fertilizes the plants that grow above.
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					Earthworms don’t have eyes. But they can sense light and dark with their skin.

					They also don’t have ears. Earthworms can feel vibrations in the earth instead, alerting them to creatures nearby. 

					Another thing earthworms don’t have? Lungs. But they can still breathe! Earthworms take air in through their skin. They have to keep their skin wet so air can easily reach their insides. That’s why they feel sticky.
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					Number of legs: 0

					Number of eyes: 0

					Number of wings: 0

					Color: Reddish brown, gray, pink

					Diet: Soil, decaying plants, animal manure

					Number of species:

					More than 7,000

					Location: Mild to tropical soils worldwide

					Longest earthworm ever found: 22 feet (7 m) 

					Life span: Up to 8 years

				

			

			
				
					
						
							 

						

						
							
								If you were an earthworm, would you spend your time aboveground or below?

							

						

					

				

			

		

		
			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

			
				
				 

				

		

		
			
				
					
						
							 

						

						
							
								You might think of as insects because they’re small and crawly. Like insects, earthworms are invertebrates, which are animals without backbones. But worms are different from insects in lots of ways. They don’t have legs, wings, eyes, antennae, or an exoskeleton. 

								However, just like bees and butterflies, these tiny workers are great friends to plants. They break up the dirt as they wiggle along, letting water, air, and nutrients reach deep into the soil.
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					Earthworms don’t have eyes. But they can sense light and dark with their skin.

					They also don’t have ears. Earthworms can feel vibrations in the earth instead, alerting them to creatures nearby. 

					Another thing earthworms don’t have? Lungs. But they can still breathe! Earthworms take air in through their skin. They have to keep their skin wet so air can easily reach their insides. That’s why they feel sticky.

				

			

			
				
					
						
							* Earthworms have five hearts!
							
								*
								 
								E
								a
								r
								t
								h
								w
								o
								r
								m
								s
								 
								h
								a
								v
								e
								 
								f
								i
								v
								e
								 
								h
								e
								a
								r
								t
								s
								!
							
						
					

				

			

			
				
					
						
							 

						

						
							
								(tiny hairs)
								
									(
									t
									i
									n
									y
									 
									h
									a
									i
									r
									s
									)
								
							
						

					

				

			

			
				 

			

			
				 

			

			
				 

			

			
				 

			

			
				
					Number of legs: 0

					Number of eyes: 0

					Number of wings: 0

					Color: Reddish brown, gray, pink

					Diet: Soil, decaying plants, animal manure

					Number of species:

					More than 7,000

					Location: Mild to tropical soils worldwide

					Longest earthworm ever found: 22 feet (7 m) 

					Life span: Up to 8 years

				

			

			
				
					
						
							 

						

						
							
								If you were an earthworm, would you spend your time aboveground or below?
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					are small—but strong!

					They can lift up to fifty times their body weight.

					These mighty insects sometimes work together to gather food, lifting heavy loads as a group and helping each other avoid obstacles on their way home. Working as a group on one task is rare in animals.
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					* Mandibles are strong pincers that stick out near the mouth. Ants use them to carry food and fight enemies.

				

			

			
				 

			

			
				 

			

		

		
			
				 

			

			
				
					Ants are organized. They live together in colonies, and each type of ant has a special job. 

					An ant colony has one queen. Her job is to lay eggs, creating new ants. The role of male ants is to mate with a queen. The female ants do all the work, building the nest, finding food, and keeping out predators.

					Ants build their homes in trees, under rocks, and in underground colonies. An anthill acts as a door to their bustling world below the earth. Ant colonies can range from just a few ants to millions of them!

				

			

			
				
					* Ants don’t have good eyesight, so they gather information with their sensitive antennae, which can touch and smell.

				

			

			
				 

			

			
				
					Number of legs: 6

					Number of eyes: Up to 5

					Number of stomachs: 2

					Diet: Leaves, nectar, fruit, seeds, grains, honeydew (sugary waste from aphids), dead insects

					Number of species:

					Over 13,000

					Location: Every continent except Antarctica

					Life span of a queen ant: 

					Up to 30 years

					Life span of a male ant:

					Up to a month

					Life span of a female worker ant: Up to 3 years

				

			

			
				
					
						
							 

						

						
							
								How do you work together as part of a team?
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					Number of legs: 6

					Number of eyes: Up to 5

					Number of stomachs: 2

					Diet: Leaves, nectar, fruit, seeds, grains, honeydew (sugary waste from aphids), dead insects

					Number of species:

					Over 13,000

					Location: Every continent except Antarctica

					Life span of a queen ant: 
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					Up to a month

					Life span of a female worker ant: Up to 3 years
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					Some insects spend most of their lives underground before they’re ready to come up.

					begin their lives aboveground. The female lays her eggs in a tree. When the eggs hatch, the young cicadas (called nymphs) fall to the ground and start digging into the soil, searching for roots to feed on.

					Some species of cicadas stay underground for seventeen years or longer! Finally, they dig a tunnel to the surface and crawl out. There, they shed their skin in a process called molting and are at last fully grown adults.
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					After all those years, cicadas only live for about a month as adults. They spend this time mating, and the cyclestarts again with new eggs and new young cicadas.

					* Some insects have more than two eyes. Cicadas have five! There aretwo compound eyes, which can see around them. In between are three smaller eyes called ocelli, which help detect light and shadows.

					When cicadas are aboveground, they let you know! Male cicadas sing a loud love song to attract females.
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					* A group of cicadas singing can reach 120 decibels, as loud as a plane’s engine!

				

			

			
				 

			

			
				
					Number of legs: 6

					Number of eyes: 5

					Number of wings: 4

					Diet: Sap from tree roots

					Number of species:

					Over 3,000

					Location: Every continent except Antarctica

					Life span: Up to 22 years

					Loudest cicada song:

					120 decibels

					Wingspan of largest cicada ever found:

					8 inches (20 cm)

				

			

			
				
					
						
							 

						

						
							
								What’s the loudest noise you can imagine?
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OEBPS/scripts/region-magnificationator.js
/* Region-Magnificationator
 *
 * This JavaScript adds simple touch-to-popup functionality
 * 
 * It looks for elements with a data-mag-target attribute:
 * 
 * <div data-mag-target="page7_item1_1">...</div>
 * 
 * For ease of converting to KF8, intra-page popup order
 * should also be defined by setting an ordinal attribute.
 * This script, however, will ignore it:
 * 
 * <div data-mag-target="page7_item1_1" data-mag-ordinal="1">...</div>
 *
 * This script has no library dependencies.
 *
 * It is designed to work in both mouse and touch environments.
 */


/*
 * global variables
 */

var DEV_MODE = false; // set to true for console output on device

var MAX_TAP_DIAMETER = 50; // how far can finger stray before no longer tap?
var MAX_TAP_DURATION = 250; // milliseconds 
var PAGINATIONHOTSPOTWIDTH = 0.10; // percent of screen edges to reserve for page forward/backward
var MAG_TARGET_ATTRIBUTE = 'data-mag-target';

var currentlyShowing = null;
var startCoords = null;
var startTime = null;
var maxPageBackXValue;
var maxPageForwardXValue;

var isTextSelected = false;

/**
 * initialize
 * 
 * @function main
 */
function main() {

	// dev mode 
	if (DEV_MODE && 'ontouchstart' in window) {
		console = new MobileConsole();
	}
	
	// estimate position of page back/forward hotspots
	var windowWidth = document.getElementsByTagName('div')[0].offsetWidth;
	maxPageBackXValue = (windowWidth * PAGINATIONHOTSPOTWIDTH);
	minPageForwardXValue = windowWidth - maxPageBackXValue;

	// set up triggers
	var triggers = getTriggers();
	initializeTriggers(triggers);

	// use body as event backstop
	addEventListeners(document.body);

}

/**
 * find triggers
 * 
 * @function getTriggers
 * @return {Array<Element>} 
 */
function getTriggers() {
	var anchors = document.getElementsByTagName('div');
	var triggers = new Array();
	for( var i = 0; i < anchors.length; i++ ) {
		if (anchors[i].hasAttribute(MAG_TARGET_ATTRIBUTE)) {
			triggers.push(anchors[i]);
		}
	}
	return triggers;
}

/**
 * add event listeners and connect triggers
 * to popups
 * 
 * @function initializeTriggers
 * @param {Array<Element>} triggers
 */
function initializeTriggers(triggers) {
	for( var i = 0; i < triggers.length; i++ ) {
		addEventListeners(triggers[i]);
		// store ref to popup in trigger DOM object
		var targetId = triggers[i].getAttribute(MAG_TARGET_ATTRIBUTE);
		var popup = document.getElementById(targetId);
		if (!popup) throw Error('Invalid mag target: ' + targetId);
		triggers[i].jsPopupTarget = popup;
	}
}

/**
 * @function addEventListeners
 * @param {Element} el
 */
function addEventListeners(el) {
	if ('ontouchstart' in window) {
		console.log('adding touch events');
		el.addEventListener('touchstart', handleTouchStart, false);
		el.addEventListener('touchend', handleTouchEnd, false);
	} else {
		el.addEventListener('mousedown', handleTouchStart, false);
		el.addEventListener('mouseup', handleTouchEnd, false);
	}

}

/**
 * @function handleTouchStart
 * @param {Event} event
 */
function handleTouchStart(event) {
	isTextSelected = checkIfTextSelected();
	if (event.currentTarget === document.body || event.currentTarget.hasAttribute(MAG_TARGET_ATTRIBUTE)) {
		event.stopPropagation();
		startCoords = getCoordinates(event);
		startTime = (new Date()).getTime();
	}
}

/**
 * Determine if action should be taken
 * 
 * @function handleTouchEnd
 * @param {Event} event
 */
function handleTouchEnd(event) {
	if (event.currentTarget === document.body || event.currentTarget.hasAttribute(MAG_TARGET_ATTRIBUTE)) {
		if (startTime != null) {
			event.stopPropagation();
			var endTime = (new Date()).getTime();
			var duration = endTime - startTime;
			if (duration <= MAX_TAP_DURATION) {
				handleFullTouch(event);
			}
		}
	}
}

/**
 * If an event reaches this function,
 * consider it a proper touch event.
 * - If popup showing, hide it
 * - If trigger touched, show that popup
 * 
 * @function handleFullTouch
 * @param {Event} event
 */
function handleFullTouch(event) {
	// If user interacting with link, let it happen
	if (event.target.tagName.toLowerCase() !== 'a') {
		if (currentlyShowing != null && event.currentTarget === document.body) {
			hideAll();
			if (!isTextSelected) {
				// if text selected, don't prevent default
				// or user can't deselect
				event.preventDefault();
			} 
		} else if (event.currentTarget.hasAttribute(MAG_TARGET_ATTRIBUTE)) {
			event.preventDefault();
			var trigger = event.currentTarget;
			var popup = trigger.jsPopupTarget;
			if (popup != currentlyShowing) {
				show(popup);
			}
		}	
	}
}

/**
 * Determines if user has selected text
 * 
 * @function checkIfTextSelected
 * @return {boolean}
 */
function checkIfTextSelected() {
	var txt = '';
	if (window.getSelection) {
		txt = window.getSelection().toString();
	}
	if (txt == '' || txt == null) {
		return false;
	}
	return true;
}

/*
 * show popup
 * 
 * @function show
 * @param {Element} popup
 */
function show(popup){
	hideAll();
	popup.style.display = 'block';
	currentlyShowing = popup;
}

/*
 * hide all popups
 * 
 * @function hideAll
 */
function hideAll(){
	if ( currentlyShowing != null ) {
		currentlyShowing.style.display = 'none';
		currentlyShowing = null;
	}
}

/* ---------------- utilities ------------------- */

/**
 * get event coordinates
 * 
 * @function getCoordinates
 * @param {Event} event
 * @return {Object} containing x and y Number properties
 */
function getCoordinates(event) {
	var x;
	var y;
	if ( 'touches' in event ) {
		x = event.touches[0].pageX;
		y = event.touches[0].pageY;
	} else {
		x = event.pageX;
		y = event.pageY;
	}
	return {'x':x, 'y':y};
}

/**
 * get distance between points
 * 
 * @function getDistance
 * @param {Number} pointA
 * @param {Number} pointB
 * @return {Number}
 */
function getDistance(pointA, pointB) {
	return Math.sqrt( Math.pow((pointB.x - pointA.x),2) + Math.pow((pointB.y - pointA.y),2));
}

/**
 * is event single finger touch?
 * 
 * @function isSingleFingerEvent
 * @param {Event} event
 * @return {boolean}
 */
function isSingleFinger(event) {
	if ( 'touches' in event && event.touches.length > 1) {
		return false;
	}
	return true;
}

/**
 * add a class to a DOM element
 * 
 * @function addClass
 * @param {Element} el
 * @param {String} className
 */
function addClass(el, className) {
	var newClassAtt = '';
	/*
	 * remove existing occurrences
	 */
	var currentClassNames = el.className.split(' ');
	for( var i = 0; i < currentClassNames.length; i++ ) {
		if ( currentClassNames[i] != className ) {
			newClassAtt += ' ' + currentClassNames[i];
		}
	}
	// now add to end		
	newClassAtt += ' ' + className;
	// remove space that may have been added to beginning
	newClassAtt = newClassAtt.trim();
	el.className = newClassAtt;
}

/**
 * check if DOM element has class
 * 
 * @function hasClass
 * @param {Element} el
 * @param {String} classToCheck
 * @return {boolean}
 */
function hasClass(el, classToCheck){
	var existingClasses = el.className.split(' ');
	for( var i in existingClasses ) {
		if( existingClasses[i] == classToCheck ) {
			return true;
		}
	}
	return false;
}

/**
 * By overriding the console with an instance
 * of this class, you can get console output
 * on mobile devices.
 * @class MobileConsole
 */
function MobileConsole() {
    this.outputElement = document.createElement("div");
    document.getElementsByTagName('div')[0].appendChild(this.outputElement);
    var style = 'font-size:0.8em;position:absolute;background-color:rgba(100,150,255,0.5);max-width:40%;top:10px;left:10px;';
    this.outputElement.setAttribute('style',style);
}
/**
 * @method log
 */
MobileConsole.prototype.log = function(txt) {
    var p = document.createElement('p');
    p.setAttribute('style','margin:0;text-indent:0;');
    p.innerHTML = txt;
    this.outputElement.appendChild(p);
}

window.addEventListener('load', main, false);
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