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Above: This 2 minute YouTube video gives some 
quick facts about sharks.
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[image: Sharks continue to maintain their reputation as the most feared and impressive fish occupying the oceans of the world. These marine hunters is made up of approximately 440 different species. These diverse species can be found in waters all over the planet and are believed to have existed even before the time that dinosaurs roamed the earth, millions of years ago. Some modern scientists share the commonly held belief that sharks have actually been in existence for some 420 million years. 

The different shark species are extremely diverse in terms of their physical characteristics, distribution, diet and habits. The smallest known shark species is the Lantern Shark, which reaches an average length of only 17 centimeters (or 6.7 inches). The largest is the Whale Shark, which measures an awesome 12 meters (or over 39 feet).
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Sharks continue to maintain their reputation as the most feared and impressive fish occupying the oceans of 
the world. These marine hunters is made up of approximately 440 different species. These diverse species can 
be found in waters all over the planet and are believed to have existed even before the time that dinosaurs 
roamed the earth, millions of years ago. Some modern scientists share the commonly held belief that sharks 
have actually been in existence for some 420 million years. 
 
The different shark species are extremely diverse in terms of their physical characteristics, distribution, diet 
and habits. The smallest known shark species is the Lantern Shark, which reaches an average length of only 
17 centimeters (or 6.7 inches). The largest is the Whale Shark, which measures an awesome 12 meters (or over 
39 feet).
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[image: As a species, sharks are believed to be relatively intelligent and teachable. They can learn to adopt patterns of behavior once they are familiar with these and have been shown to recognize certain people and objects time and again. It has not, as yet, been easy to gauge exactly how much sharks are able to learn, since they are elusive, and sometimes vicious, animals.]
As a species, sharks are believed to be 
relatively intelligent and teachable. They 
can learn to adopt patterns of behavior 
once they are familiar with these and 
have been shown to recognize certain 
people and objects time and again. It has 
not, as yet, been easy to gauge exactly 
how much sharks are able to learn, since 
they are elusive, and sometimes vicious, 
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[image: Different shark species tend to prefer different waters (in terms of the prey found therein and the temperatures of the ocean) but, generally, sharks are found all over the world. They may live anywhere between relatively warm, shallow depths and about 2 000 metres (or over 6 500 feet) from the surface, where the waters are dark and icy. Some sharks are even found skating along the ocean floor, camouflaged to blend in with the sand on which they lie in wait for their prey. There are no known sharks found at 3 000 meters or 10 000 feet below the water's surface.
There are a few rare species that have been designed to live in fresh water (such as rivers and lakes), while the vast majority are ocean dwellers. Generally, sharks prefer warmer waters, as they are exothermic creatures (broadly referred to as being cold-blooded, although this is not strictly the case) and rely on the water around them to regulate their body temperature. There are certain species that migrate, while others remain within a defined area for their entire life.
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Different shark species tend to prefer different 
waters (in terms of the prey found therein and the 
temperatures of the ocean) but, generally, sharks are 
found all over the world. They may live anywhere 
between relatively warm, shallow depths and about 
2 000 metres (or over 6 500 feet) from the surface, 
where the waters are dark and icy. Some sharks are 
even found skating along the ocean floor, 
camouflaged to blend in with the sand on which they 
lie in wait for their prey. There are no known sharks 
found at 3 000 meters or 10 000 feet below 
the water's surface.
There are a few rare species that have been 
designed to live in fresh water (such as rivers and 
lakes), while the vast majority are ocean dwellers. 
Generally, sharks prefer warmer waters, as they are 
exothermic creatures (broadly referred to as being 
cold-blooded, although this is not strictly the case) 
and rely on the water around them to regulate their 
body temperature. There are certain species that 
migrate, while others remain within a defined area 
for their entire life.
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[image: The body of a shark is streamlined to allow these experienced hunters to glide through the water, unhindered by the resistance that the water (which is denser than air) offers. Sharks that skate along the sandy floor of the ocean are generally flattened, allowing them to slide along unnoticed and without unnecessary bulk (since they do not need to exert the same powerful force that is required by sharks that swim against the density of the water).
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The body of a shark is streamlined to allow these experienced 
hunters to glide through the water, unhindered by the resistance 
that the water (which is denser than air) offers. Sharks that skate 
along the sandy floor of the ocean are generally flattened, 
allowing them to slide along unnoticed and without unnecessary 
bulk (since they do not need to exert the same powerful force that 
is required by sharks that swim against the density of the water).
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[image: Unlike most other fish, which have both bones and cartilage making up their skeletons, sharks have only a cartilage skeleton. This increases their flexibility and decreases their weight to allow for even faster movement through the water, which is essential for their hunting and general travel.]
Unlike most other fish, which have both bones 
and cartilage making up their skeletons, sharks 
have only a cartilage skeleton. This increases 
their flexibility and decreases their weight to 
allow for even faster movement through 
the water, which is essential for their hunting and 
general travel.
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[image: Sharks usually have five rows of teeth. As the front row are used to their capacity, they fall out and are replaced by the strong, beable and brand new row of razor-sharp teeth behind them. These rows of teeth are used only for capturing their prey and tearing chunks of flesh off of the victim. Unlike humans, sharks do not chew their food, but gulp it down as solid hunks of meat.

Sharks tend to stick to one type of prey, and their hunting technique and teeth are usually designed to suit this type of eating plan. So, those that eat squid and fish will have sharp, pointy teeth that will grip slippery victims. On the other hand, those that feed on crustaceans and molluscs will need flat teeth for crunching and grinding through those tough exoskeletons. Sharks like the Great White are equipped with serrated teeth that allow the seizing and ripping of flesh as well as the ability to chew through the shell of a marine turtle.]
Sharks usually have five rows of teeth. As the front row are 
used to their capacity, they fall out and are replaced by the 
strong, beable and brand new row of razor-sharp teeth behind 
them. These rows of teeth are used only for capturing their prey 
and tearing chunks of flesh off of the victim. Unlike humans, 
sharks do not chew their food, but gulp it down as solid hunks 
of meat.
 
Sharks tend to stick to one type of prey, and their hunting 
technique and teeth are usually designed to suit this type of 
eating plan. So, those that eat squid and fish will have sharp, 
pointy teeth that will grip slippery victims. On the other hand, 
those that feed on crustaceans and molluscs will need 
flat teeth for crunching and grinding through those tough 
exoskeletons. Sharks like the Great White are equipped with 
serrated teeth that allow the seizing and ripping of flesh as well 
as the ability to chew through the shell of a marine turtle.
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[image: Right: A Salmon Shark swims in the Pacific Ocean off the coast of Kodiak Island, looking for salmon.]
Right: A Salmon Shark swims in the 
Pacific Ocean off the coast of Kodiak 
Island, looking for salmon.
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[image: Mating amongst sharks is seldom seen by researchers and scientists. Fertilisation of the female egg occurs internally. This is rare amongst fish in general, as most species release their eggs and sperm into the water, where fertilisation then takes place. The male’s pelvic fin (the fin on the underside of the body, close to the tail) has evolved into claspers on the posterior side. These claspers are a pair of organs that can best be compared to a penis in mammal species.
After a gestation period (which remains unknown for most species but can extend for up to two years), live pups are born.
alternatively, in the minority of species, eggs are laid and concealed in protective pouches. In both cases, once pups emerge into the water, they are well-developed, have a full set of teeth (essential to their survival) and are independent.
The mother does not nurse them and may, in fact, eat them if they do not leave the vicinity quickly. So, from birth, the pups are required to hunt, travel and mate with no training, protection or support from their mother. This implies that they need to be born in a well-developed, beable state. This is in stark contrast to many other fish species, which hatch or give birth to hundreds of babies that are not well-developed in the hope that at least a few will survive. The killing and survival instinct begins long before the pups emerge from the protection of their mother’s body. Many species have displayed cannibalism in that pups inside their mother have eaten the eggs or embryos of their siblings.
Once born, sharks grow slowly. Sexual maturity is reached at between 15 and 20 years of age in most species. This is another reason that it is vital that, by the time the pups are actually born, they are strong and developed enough to defend themselves and their population numbers.
]
Mating amongst sharks is seldom seen by researchers and 
scientists. Fertilisation of the female egg occurs internally. This 
is rare amongst fish in general, as most species release their 
eggs and sperm into the water, where fertilisation then takes 
place. The male’s pelvic fin (the fin on the underside of the 
body, close to the tail) has evolved into claspers on the 
posterior side. These claspers are a pair of organs that can best 
be compared to a penis in mammal species.
After a gestation period (which remains unknown for most 
species but can extend for up to two years), live pups are born.
alternatively, in the minority of species, eggs are laid and 
concealed in protective pouches. In both cases, once pups 
emerge into the water, they are well-developed, have a full set 
of teeth (essential to their survival) and are independent.
The mother does not nurse them and may, in fact, eat them if 
they do not leave the vicinity quickly. So, from birth, the pups 
are required to hunt, travel and mate with no training, protection 
or support from their mother. This implies that they need to be 
born in a well-developed, beable state. This is in stark contrast 
to many other fish species, which hatch or give birth to 
hundreds of babies that are not well-developed in the hope that 
at least a few will survive. The killing and survival instinct begins 
long before the pups emerge from the protection of their 

mother’s body. Many species have displayed cannibalism in 
that pups inside their mother have eaten the eggs or embryos 
of their siblings.
Once born, sharks grow slowly. Sexual maturity is reached at 
between 15 and 20 years of age in most species. This is 
another reason that it is vital that, by the time the pups are 
actually born, they are strong and developed enough to defend 
themselves and their population numbers.
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[image: A baby bonnet-head shark caught in the Gulf of Mexico.
]
A baby bonnet-head shark caught in the Gulf of Mexico.
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[image: All sharks are carnivores, which means that they feed on other animals as opposed to vegetation. Most sharks survive off living flesh, while some may eat carrion, which is made up of the remains of fish and other marine animals that have already died. Sharks are usually thought of as having huge, razor-sharp teeth, just waiting to tear through the flesh of hapless prey. In the cases of some aggressive and large sharks, this may be true. However, sharks and their teeth are designed for varied diets. The Whale Shark, for example, feeds on plankton and small bony fish. For this reason, its teeth are largely undeveloped, and the catching of such prey is performed via sieves in its mouth.
In general, sharks will eat fish, other sharks, squid, molluscs, crustaceans, turtles, dolphins, porpoises, rays and seals, amongst other animals. The key ingredient in their prey needs to be fat, as this provides them with energy for travelling, hunting and maintaining an optimal body temperature.]
All sharks are carnivores, which means that they 
feed on other animals as opposed to vegetation. 
Most sharks survive off living flesh, while some may 
eat carrion, which is made up of the remains 
of fish and other marine animals that have already 
died. Sharks are usually thought of as having huge, 
razor-sharp teeth, just waiting to tear through the 
flesh of hapless prey. In the cases of some 
aggressive and large sharks, this may be true. 
However, sharks and their teeth are designed for 
varied diets. The Whale Shark, for example, feeds 
on plankton and small bony fish. For this reason, 
its teeth are largely undeveloped, and the catching of 
such prey is performed via sieves in its mouth.
In general, sharks will eat fish, other sharks, squid, 
molluscs, crustaceans, turtles, dolphins, porpoises, 
rays and seals, amongst other animals. The key 
ingredient in their prey needs to be fat, as this 
provides them with energy for travelling, hunting 
and maintaining an optimal body temperature.
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[image: Sharks, like many other animals today, are often victims of hunting at the hands of human beings. In some eastern countries, shark fins are considered to be a delicacy and their cartilage is believed to have medicinal value. This has resulted in the brutal slaying of millions of sharks every year. In order to save the population numbers of these invaluable creatures, large-scale initiatives are required. As their focus, these initiatives have to educate local communities regarding the value of sharks and their role in the ecosystem, and implement legislation to protect the animals and punish the hunters. There are myths regarding the inability of a shark to contract cancer and a few other illnesses. Shark liver oil is even used with other medicines to help fight some cancers in humans. This has led to them being hunted as they are believed to have anti-arthritic and cancer-fighting properties. As with so many of these types of myths, this is simply not true. Sharks are, in fact, able to get cancer, as well as other viruses, parasites and diseases.
Another major issue facing the shark and its survival is the matter of environmental damage. Pollution in the form of oil and plastic, for example, is commonly found in the oceans. These substances poison the animals and cause physical injury to those trying to eat it or getting stuck in the actual wire or plastic. The ones responsible for this type of pollution include ignorant individuals, but also major industries that use the waters of the world as a dumping site for even toxic substances. This abuse of the world's natural resources continues despite its being illegal in many parts of the world and the damage it causes to the fauna and flora involved. Interestingly, in 1991, South Africa was the first country in the world to declare the Great White Shark a legally protected species.]
Sharks, like many other animals today, are often victims of hunting at 
the hands of human beings. In some eastern countries, shark fins are 
considered to be a delicacy and their cartilage is believed to have 
medicinal value. This has resulted in the brutal slaying of millions of 
sharks every year. In order to save the population numbers of these 
invaluable creatures, large-scale initiatives are required. As their focus, 
these initiatives have to educate local communities regarding the value 
of sharks and their role in the ecosystem, and implement legislation to 
protect the animals and punish the hunters. There are myths regarding 
the inability of a shark to contract cancer and a few other illnesses. 
Shark liver oil is even used with other medicines to help fight some 
cancers in humans. This has led to them being hunted as they are 
believed to have anti-arthritic and cancer-fighting properties. As with 
so many of these types of myths, this is simply not true. Sharks are, in 
fact, able to get cancer, as well as other viruses, parasites and 
diseases.
Another major issue facing the shark and its survival is the matter of 
environmental damage. Pollution in the form of oil and plastic, for 
example, is commonly found in the oceans. These substances poison 
the animals and cause physical injury to those trying to eat it or getting 
stuck in the actual wire or plastic. The ones responsible for this type of 
pollution include ignorant individuals, but also major industries that 
use the waters of the world as a dumping site for even toxic 
substances. This abuse of the world's natural resources continues 
despite its being illegal in many parts of the world and the damage it 
causes to the fauna and flora involved. Interestingly, in 1991, South 
Africa was the first country in the world to declare the Great 
White Shark a legally protected species.
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[image: Threatened sharks are those vulnerable to endangerment (extinction) in the near future. Shark species are increasingly becoming threatened because of commercial and recreational fishing pressures, the impact of non-shark fisheries on the seabed and shark prey species, and other habitat alterations such as damage and loss from coastal development and marine pollution.[6] Rising demands for shark products has increased pressure on shark fisheries, but little monitoring or management occurs of most fisheries.[7] Major declines in shark stocks have been recorded over the past few decades; some species had declined over 90% and population declines of 70% were not unusual by 1998.[8] In particular, harvesting young sharks before they reproduce severely impacts future populations. Sharks generally reach sexual maturity only after many years and produce few offspring in comparison to other fish species.]
Threatened sharks are those vulnerable 
to endangerment (extinction) in the near 
future. Shark species are increasingly becoming 
threatened because of commercial and 
recreational fishing pressures, the impact of 
non-shark fisheries on the seabed 
and shark prey species, and other habitat 
alterations such as damage and loss from 
coastal development and marine pollution.
[6] Rising demands for shark products has 
increased pressure on shark fisheries, but little 
monitoring or management occurs of most 
fisheries.[7] Major declines in shark stocks have 
been recorded over the past few decades; some 
species had declined over 90% and population 
declines of 70% were not unusual by 1998.[8] In 
particular, harvesting young sharks before they 
reproduce severely impacts future populations. 
Sharks generally reach sexual maturity only 
after many years and produce few offspring in 
comparison to other fish species.
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[image: Click the link above to watch a video some of the strange sharks that exist.]
Click the link above to watch a video some of the 
strange sharks that exist.
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[image: Try printing these coloring pages out and using the iPad app called QuiverVision to bring these animals to life! ]
Try printing these coloring pages 
out and using the iPad app called 
QuiverVision to bring these 
animals to life! 
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OPS/js/book.js
function stringWithId(stringId) {
    switch (stringId) {
        case "Pause Audio": return "Pause Audio";
        case "Play Audio": return "Play Audio";
    }
    return stringId;
}

class AudioPlayer {
    constructor(audioElement) {
        var audioParentElement = audioElement.parentElement;
        audioElement.controls = false;
        var adhocElement = document.createElement("adhoc");
        this.buttonRadius = 30;
        this.svgMargin = 3;
        this.progressRadius = 25;
        this.svgRadius = this.buttonRadius - this.svgMargin;
        adhocElement.innerHTML = `<span class="audio-button-start" role="button"><span class="audio-button-centrator"><svg class="audio-button-progress-svg" viewBox="-${this.svgRadius} -${this.svgRadius} ${2*this.svgRadius} ${2*this.svgRadius}" style="width:${2*this.svgRadius}px;height:${2*this.svgRadius}px;" xmlns="http://www.w3.org/2000/svg">
            <g class="svg-contents" stroke-width="2" fill="transparent">
                <circle class="full-circle" cx="0" cy="0" r="${this.progressRadius}" stroke="#707070"/>
                <g stroke="white">
                    <path class="progress" d=""/>
                    <circle class="complete" cx="0" cy="0" r="${this.progressRadius}"/>
                </g>
            </g>
        </svg></span></span>`;
        this.audioButtonElement = adhocElement.getElementsByClassName("audio-button-start")[0];
        this.audioButtonElement = adhocElement.removeChild(this.audioButtonElement);
        this.svgElement = this.audioButtonElement.getElementsByClassName("svg-contents")[0];
        this.svgElement.style.display = 'none';
        this.pathElement = this.svgElement.getElementsByClassName("progress")[0];
        this.pathElement.style.display = 'none';
        this.completeElement = this.svgElement.getElementsByClassName("complete")[0];
        this.completeElement.style.display = 'none';
        
        audioParentElement.insertBefore(this.audioButtonElement, audioElement);
        this.audioElement = audioParentElement.removeChild(audioElement);
        this.audioButtonElement.appendChild(this.audioElement);
        
        this.audioButtonElement.onclick = this.onButtonClick.bind(this);
        this.audioElement.onended = this.onAudioEnded.bind(this);
        this.audioElement.ontimeupdate = this.onTimeUpdate.bind(this);

        this.StateEnum = {
        AtStart: 'AtStart',
        Playing: 'Playing',
        Paused: 'Paused',
        };

        this.state = this.StateEnum.AtStart;
        this.progress = 0;
        this.updatePlayerLook();
    }
    
    updatePlayerLook() {
        
        switch (this.state) {
            case this.StateEnum.AtStart:
            {
                this.audioButtonElement.className = "audio-button-start";
                this.svgElement.style.display = 'none';
                break;
            }
            case this.StateEnum.Playing:
            {
                this.audioButtonElement.className = "audio-button-pause";
                this.svgElement.style.display = 'unset';
                break;
            }
            case this.StateEnum.Paused:
            {
                this.audioButtonElement.className = "audio-button-resume";
                this.svgElement.style.display = 'unset';
                break;
            }
        }
        
        this.audioButtonElement.setAttribute("aria-label", this.audioButtonAriaLabel());
    }
    
    audioButtonAriaLabel() {
        var isPlaying = this.state == this.StateEnum.Playing;
        var ariaLabel = isPlaying ? AudioPlayer.pauseString() : AudioPlayer.playString();
        var axDescription = this.audioElement.getAttribute("aria-label");
        if (axDescription.length > 0) {
            ariaLabel += ", " + axDescription;
        }
        return ariaLabel;
    }
    
    onAudioEnded() {
        this.audioElement.currentTime = 0;
        this.state = this.StateEnum.AtStart;
        this.updatePlayerLook();
    }
    
    onButtonClick() {
        switch (this.state) {
            case this.StateEnum.AtStart:
            {
                this.state = this.StateEnum.Playing;
                this.audioElement.play();
                break;
            }
            case this.StateEnum.Playing:
            {
                this.state = this.StateEnum.Paused;
                this.audioElement.pause();
                break;
            }
            case this.StateEnum.Paused:
            {
                this.state = this.StateEnum.Playing;
                this.audioElement.play();
                break;
            }
        }
        this.updatePlayerLook();
    }
    
    onTimeUpdate() {
        var newProgress = this.audioElement.currentTime / this.audioElement.duration;
        if (Math.abs(newProgress - this.progress) > 0.001) {
            var minFraction = 0.01;
            if (Math.abs(1.0 - newProgress) < minFraction) {
                // Practically a full circle.
                this.completeElement.style.display = 'unset';
                this.pathElement.style.display = 'none';
            } else {
                this.pathElement.style.display = 'unset';
                this.completeElement.style.display = 'none';
                var pathData = '';
                var radius = this.progressRadius;
                if (newProgress >= minFraction) {
                    // If < minFraction, the arc is very small - no need to draw it.
                    var startX = 0;
                    var startY = -radius;
                    var endAngle = (newProgress - 0.25) * ( 2 *Math.PI);
                    var endX = radius * Math.cos(endAngle);
                    var endY = radius * Math.sin(endAngle);
                    //A rx ry x-axis-rotation large-arc-flag sweep-flag x y
                    var largeArc = newProgress > 0.5 ? 1 : 0;
                    pathData = "M "+ startX + " " + startY + " A "+ radius + " "+ radius + " 0 " + largeArc + " 1 "+ endX + " " + endY;
                }
                this.pathElement.setAttribute("d", pathData);
            }
            this.progress = newProgress;
        }
    }
    
    static playString() {
        return stringWithId('Play Audio');
    }
    
    static pauseString() {
        return stringWithId('Pause Audio');
    }

    static loadInstances() {
        var audioElementArray = Array.prototype.slice.call(document.getElementsByTagName("audio"));
        audioElementArray.forEach(function(audioElement) {
                                  new AudioPlayer(audioElement);
                                  });
    }
}


class WebVideo {
    static replaceHyperlinkedImageWithInlineFrame(webVideoAnchorElement, prefixMappings) {
        try {
            var movieURLString = webVideoAnchorElement.getAttribute("href");
            if (movieURLString) {
                var embedMovieURLString = null;
                for (var prefix in prefixMappings) {
                    if (movieURLString.startsWith(prefix)) {
                        var mapping = prefixMappings[prefix];
                        embedMovieURLString = mapping + movieURLString.substring(prefix.length);
                        break;
                    }
                }

                if (embedMovieURLString) {
                    webVideoAnchorElement.removeAttribute("href");
                    var imageElement = webVideoAnchorElement.getElementsByTagName("img")[0];
                    var imageElementBounds = imageElement.getBoundingClientRect();
                    var videoWidthString = "100%";
                    var videoHeightString = "100%";
                    var aspectRatio = imageElement.style.getPropertyValue("--aspect-ratio");
                    if (aspectRatio.length > 0) {
                        var videoWidth = imageElementBounds.width;
                        var videoHeight = videoWidth / aspectRatio;
                        videoWidthString = videoWidth + "px";
                        videoHeightString = videoHeight + "px";
                    }
                    var iframeElement = document.createElement("iframe");
                    iframeElement.setAttribute("src", embedMovieURLString);
                    iframeElement.className = "web-video";
                    iframeElement.setAttribute("width", videoWidthString);
                    iframeElement.setAttribute("height", videoHeightString);
                    iframeElement.style.display = 'none';
                    var webVideoParentElement = webVideoAnchorElement.parentNode;
                    webVideoParentElement.insertBefore(iframeElement, webVideoAnchorElement);
                    iframeElement.onload = function() {
                        webVideoAnchorElement.parentNode.removeChild(webVideoAnchorElement);
                        iframeElement.style.display = 'unset';
                    }
                }
            }
        }
        catch (error) {
        }
}
    
    static onBodyLoad() {
        // Set the following two flags according to how well the reader supports the type of Web video.
        var youtubeIsOK = true;
        var vimeoIsOK = true;
        var prefixMappings = {};
        if (vimeoIsOK) {
            prefixMappings["https://vimeo.com/"] = "https://player.vimeo.com/video/";
        }
        if (youtubeIsOK) {
            prefixMappings["https://www.youtube.com/watch?v="] = "https://www.youtube.com/embed/";
        }
        var webVideoAnchorElementArray = Array.prototype.slice.call(document.getElementsByClassName("web-video"));
        webVideoAnchorElementArray.forEach(function(webVideoAnchorElement){
                                           WebVideo.replaceHyperlinkedImageWithInlineFrame(webVideoAnchorElement, prefixMappings);
                                           });
    }
}



function stopEventPropagation(event) {
    event.stopPropagation();
}

function isKobo() {
    return 'koboApp' in window;
}

function isADE() {
    var epubReadingSystem = navigator.epubReadingSystem;
    if (epubReadingSystem) {
        return epubReadingSystem.name == 'RMSDK';
    }
    return false;
}

function isIOS() {
    var platform = navigator.platform;
    if (["iPad", "iPod", "iPhone"].includes(platform)) {
        return true;
    }
    return false;
}

function useMouselessButtons() {
    return (isADE() || isKobo()) && isIOS();
}


const ViewfinderAction = {
    none : -1,
    maximize : 0,
    goToPrev : 1,
    goToNext : 2,
    count : 3
};

class GalleryViewfinderObserver {
    constructor(owner) {
        this.owner = owner;
        this.galleryObject = owner.galleryObject;
        this.galleryElement = owner.galleryElement;
        this.viewfinderElement = owner.viewfinderElement;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {}
    
    onMouseMoveInViewfinder(point) {
    }
    
    onMouseEnterViewfinder(point) {
    }
    
    onMouseLeaveViewfinder(point) {
    }
    
    onClickInViewfinder(point) {
    }
    
    onPageShow() {
        
    }
    
    onPageHide() {
        
    }
    
    onMouseEnterViewfinderChild(viewfinderChildElement) {
    }
    
    onMouseLeaveViewfinderChild(viewfinderChildElement) {
    }
    
}

class GalleryButtonsViewfinderManager extends GalleryViewfinderObserver {
    constructor(owner) {
        super(owner);
        var viewfinderElement = this.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        this.setUpGoToButtonsBounds();
        this.buttonsTimeout = null;
        this.buttonUnderMouseCursor = null;
        this.setButtonMouseEnterLeaveHandlers(this.goToPrevButtonElement);
        this.setButtonFocusHandlers(this.goToPrevButtonElement);
        this.setButtonKeyupHandlers(this.goToPrevButtonElement);
        this.setButtonMouseEnterLeaveHandlers(this.goToNextButtonElement);
        this.setButtonFocusHandlers(this.goToNextButtonElement);
        this.setButtonKeyupHandlers(this.goToNextButtonElement);
        if (this.maximizeButtonElement) {
            this.setButtonMouseEnterLeaveHandlers(this.maximizeButtonElement);
            this.setButtonFocusHandlers(this.maximizeButtonElement);
        }
    }
    
    setUpGoToButtonsBounds() {
        var preferredButtonMargin = window.getComputedStyle(this.goToPrevButtonElement).getPropertyValue("--margin");
        var minButtonMargin = 2.0;
        var preferredButtonWidth = this.goToPrevButtonElement.getBoundingClientRect().width;
        var preferredButtonLayoutWidth = preferredButtonWidth + 2 * preferredButtonMargin;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var buttonLayoutWidth = preferredButtonLayoutWidth;
        if (buttonLayoutWidth > viewfinderWidth / 2) {
            // One button plus its margins must not occupy more than half the viewfinder.
            buttonLayoutWidth = viewfinderWidth / 2;
        }
        var buttonWidth = preferredButtonWidth;
        var buttonMargin = (buttonLayoutWidth - buttonWidth) / 2;
        if (buttonMargin < minButtonMargin) {
            // The margin would result less than the minimum.
            // Shrink the button to ensure a minimum margin.
            buttonMargin = minButtonMargin;
            buttonWidth = buttonLayoutWidth - 2 * buttonMargin;
            if (buttonWidth <= 0) {
                // The available width (half of the viewfinder) is less than the minimum margins.
                // Use all the available width for the button.
                buttonMargin = 0;
                buttonWidth = buttonLayoutWidth / 2;
            }
        }
        this.goToPrevButtonElement.style.left = buttonMargin + "px";
        this.goToPrevButtonElement.style.width = buttonWidth + "px";
        this.goToPrevButtonElement.style.height = buttonWidth + "px";
        this.goToNextButtonElement.style.right = buttonMargin + "px";
        this.goToNextButtonElement.style.width = buttonWidth + "px";
        this.goToNextButtonElement.style.height = buttonWidth + "px";
        this.goToActiveWidth = 0.2 * viewfinderWidth;
        if (this.goToActiveWidth < buttonLayoutWidth) {
            // The area where a click is equivalent to clicking a go-to button
            // shouldn't be less than the width of the button plus the button margins.
            this.goToActiveWidth = buttonLayoutWidth;
        }
    }
    
    handleNextPreviousButtonKeyUpEvent(e) {
        var movePrevious = false;
        var moveNext = false;
        if (e.keyCode == 13 || e.keyCode == 32) /* Spacebar or Enter */ {
            e.preventDefault();
            if (e.target == this.goToPrevButtonElement) {
                movePrevious = true;
            }
            else if(e.target == this.goToNextButtonElement) {
                moveNext = true;
            }
        }
        else if (e.keyCode == 37) /* Left Arrow */ {
            movePrevious = true;
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            moveNext = true;
        }
        if (movePrevious) {
            if (this.galleryObject.currentItemIndex > 0) {
                this.galleryObject.goToPrevFrame();
                if (this.galleryObject.currentItemIndex == 0) {
                    this.goToNextButtonElement.focus();
                }
            }
        }
        if (moveNext) {
            if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                this.galleryObject.goToNextFrame();
                if (this.galleryObject.currentItemIndex == this.galleryObject.itemCount - 1) {
                    this.goToPrevButtonElement.focus();
                }
            }
        }
        if (movePrevious || moveNext) {
            this.updateButtonsDisplayState();
        }
    }
    
    setButtonMouseEnterLeaveHandlers(buttonElement) {
        buttonElement.onmouseenter = this.onMouseEnterButton.bind(this, buttonElement);
        buttonElement.onmouseleave = this.onMouseLeaveButton.bind(this, buttonElement);
    }
    
    setButtonFocusHandlers(buttonElement) {
        buttonElement.onfocus = this.onButtonGainedFocus.bind(this, buttonElement);
        buttonElement.onblur = this.onButtonLostFocus.bind(this, buttonElement);
    }
    
    setButtonKeyupHandlers(buttonElement) {
        buttonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent.bind(this);
    }
    
    setButtonsVisibility(showPrev, showNext, showMaximize) {
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, showMaximize);
    }
    
    hideButtonsNotUnderMouseCursor() {
        var showPrev = this.buttonUnderMouseCursor == this.goToPrevButtonElement;
        var showNext = this.buttonUnderMouseCursor == this.goToNextButtonElement;
        var showMaximize = this.buttonUnderMouseCursor == this.maximizeButtonElement;
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
    }
    
    startButtonsTimeout() {
        this.buttonsTimeout = setTimeout(function() { this.hideButtonsNotUnderMouseCursor() }.bind(this), 2500);
    }
    
    killButtonsTimeout() {
        if (this.buttonsTimeout) {
            clearTimeout(this.buttonsTimeout);
            this.buttonsTimeout = null;
        }
    }
    
    hideButtonsWithoutDelay() {
        this.killButtonsTimeout();
        this.setButtonsVisibility(false, false, false);
    }
    
    viewfinderActionForMousePosition(point) {
        var itemCount = this.galleryObject.itemCount;
        var currentItemIndex = this.galleryObject.currentItemIndex;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var x = point.x;
        
        if (currentItemIndex > 0) {
            if (x < this.goToActiveWidth) {
                return ViewfinderAction.goToPrev;
            }
        }
        var showNext = false;
        if (currentItemIndex + 1 < itemCount) {
            if (viewfinderWidth - x < this.goToActiveWidth) {
                return ViewfinderAction.goToNext;
            }
        }
        if (this.maximizeButtonElement) {
            return ViewfinderAction.maximize;
        }
        return ViewfinderAction.none;
    }
    
    updateButtonsVisibility(point) {
        var action = this.viewfinderActionForMousePosition(point);
        var showPrev = action == ViewfinderAction.goToPrev;
        var showNext = action == ViewfinderAction.goToNext;
        var showMaximize = true;
        
        if (!this.maximizeButtonElement) {
            this.viewfinderElement.style.cursor = (showPrev || showNext) ? 'pointer' : 'default';
        }
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
        this.updateButtonsDisplayState();
    }

    updateButtonsDisplayState() {
        // Update display style of the next/previous buttons so that they are present/removed from the
        // focus loop at the correct indexes.
        var itemCount = this.galleryObject.itemCount;
        var currentIndex = this.galleryObject.currentItemIndex;
        if (currentIndex == 0) {
            this.goToPrevButtonElement.tabIndex = -1;
            this.goToPrevButtonElement.style.display = 'none';
        }
        else {
            this.goToPrevButtonElement.tabIndex = 0;
            this.goToPrevButtonElement.style.display = 'block';
        }
        
        if (currentIndex == itemCount - 1) {
            this.goToNextButtonElement.tabIndex = -1;
            this.goToNextButtonElement.style.display = 'none';
        }
        else {
            this.goToNextButtonElement.tabIndex = 0;
            this.goToNextButtonElement.style.display = 'block';
        }
    }
    
    onMouseMoveInViewfinder(point) {
        this.killButtonsTimeout();
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onMouseEnterViewfinder(point) {
    }
    
    onMouseLeaveViewfinder(point) {
        this.hideButtonsWithoutDelay();
    }
    
    onClickInViewfinder(point) {
        this.killButtonsTimeout();
        var action = this.viewfinderActionForMousePosition(point);
        switch (action) {
            case ViewfinderAction.goToPrev:
                this.galleryObject.goToPrevFrame();
                break;
            case ViewfinderAction.goToNext:
                this.galleryObject.goToNextFrame();
                break;
            case ViewfinderAction.maximize:
                if (this.maximizeButtonElement) {
                    this.galleryObject.maximizeFrame();
                }
                break;
        }
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onPageShow() {
        this.hideButtonsWithoutDelay();
    }
    
    onPageHide() {
        this.hideButtonsWithoutDelay();
    }
    
    onMouseEnterButton(buttonElement) {
        this.buttonUnderMouseCursor = buttonElement;
    }
    
    onMouseLeaveButton(buttonElement) {
        this.buttonUnderMouseCursor = null;
    }
    
    onButtonGainedFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, true);
    }
    
    onButtonLostFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, false);
    }
}

class GalleryCurrentItemObserver {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        
    }
}

class GalleryImageAndCaptionRollsManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        var galleryElement = galleryObject.galleryElement;
        this.imageRollElement = galleryElement.getElementsByClassName("gallery-image-roll")[0];
        if (galleryElement.getElementsByClassName("gallery-caption").length > 1) {
            this.captionRollElement = galleryElement.getElementsByClassName("gallery-caption-roll")[0];
        }
    }
    
    removeTransition() {
        this.imageRollElement.classList.remove("gallery-image-roll-transition");
        if (this.captionRollElement) {
            this.captionRollElement.style.visibility = 'unset';
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.removeTransition();
        if (animate) {
            if (this.captionRollElement) {
                this.captionRollElement.style.visibility = 'hidden';
            }
            this.imageRollElement.classList.add("gallery-image-roll-transition");
            this.imageRollElement.addEventListener("transitionend", this.removeTransition.bind(this));
        }
        this.imageRollElement.style.left = -(newItemIndex * 100) + "%";
        if (this.captionRollElement) {
            this.captionRollElement.style.left = -(newItemIndex * 100) + "%";
        }
    }
}

class GalleryAccessibilityManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.announcementRegionElement =  this.galleryObject.galleryElement.getElementsByClassName("ax-announcement-region")[0];
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            this.initializeCaptionIDs();
        }
    }

    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var images = Array.prototype.slice.call(this.galleryObject.galleryElement.getElementsByClassName("gallery-full-image"));
        var captions = [];
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            var captionRollElement = this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
            captions = Array.prototype.slice.call(captionRollElement.getElementsByClassName("gallery-caption"));
        }
        images.forEach(function(image, imageIndex) {
                       if(captions.length > 0) {
                       var captionIndex = captions.length > 1 ? imageIndex : 0;
                       var caption = captions[captionIndex];
                       var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                       if (captionTextElement) {
                       var shouldHide = captions.length > 1 && newItemIndex != captionIndex;
                       captionTextElement.setAttribute("aria-hidden", shouldHide ? "true" : "false");
                       }

                       if (newItemIndex == imageIndex) {
                       this.announceForAccessibility(images[newItemIndex].getAttribute("aria-label"));
                       }
                       }
                       }, this);
    }

    initializeCaptionIDs() {
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            var captionRollElement = this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
            var captions = Array.prototype.slice.call(captionRollElement.getElementsByClassName("gallery-caption"));
            var galleryObject = this.galleryObject;
            captions.forEach(function(caption, index) {
                             var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                             if (captionTextElement) {
                             captionTextElement.id = galleryObject.getCaptionElementIDForIndex(index);
                             }
                             }, this);
        }
    }

    getFirstParagraphElementOfCaption(caption) {
        var paragraphTagNameArray = ["p", "li" ];
        for (var index = 0; index < paragraphTagNameArray.length; index++) {
            var paragraphTagName = paragraphTagNameArray[index];
            var paragraphElementList = caption.getElementsByTagName(paragraphTagName);
            if (paragraphElementList.length > 0) {
                return paragraphElementList[0];
            }
        }
        // no paragraphs/list items
        return null;
    }

    announceForAccessibility(announcement) {
        var liveRegionElement = this.announcementRegionElement;
        setTimeout(function() {
                   liveRegionElement.setAttribute("aria-label", announcement);
                   }, 500);

    }
}

class GalleryDotManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.dotContainerElement = galleryObject.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.setupDotElementKeyupHandlers();
    }
    
    setupDotElementKeyupHandlers() {
        var dotElements = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-selectable"));
        dotElements.concat(Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current")));
        var handler = this.handleDotElementKeyUpEvent.bind(this);
        dotElements.forEach(function(dotElement) {
                            dotElement.onkeyup = handler;
                            });
    }
    
    handleDotElementKeyUpEvent(e) {
        var element = e.target;
        var currentIndex = this.galleryObject.currentItemIndex;
        var itemCount = this.galleryObject.itemCount;
        if (e.keyCode == 37) /* Left Arrow */ {
            if (currentIndex > 0) {
                this.galleryObject.goToPrevFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            if (currentIndex < itemCount - 1) {
                this.galleryObject.goToNextFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
    }
    
    deselectCurrentDot() {
        var currentDotGroupCollection = this.dotContainerElement.getElementsByClassName("gallery-dot-current");
        if (currentDotGroupCollection.length > 0) {
            currentDotGroupCollection[0].setAttribute("aria-checked", "false");
            currentDotGroupCollection[0].tabIndex = -1;
            currentDotGroupCollection[0].className = "gallery-dot-selectable";
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.deselectCurrentDot();
        var newCurrentDot = this.dotContainerElement.getElementsByClassName("gallery-dot-selectable")[newItemIndex];
        newCurrentDot.setAttribute("aria-checked", "true");
        newCurrentDot.tabIndex = 0;
        newCurrentDot.className = "gallery-dot-current";

        // work around a bug where WebKit will not render DOM updates sometimes, by temporarily
        // setting the div to display:none, and then back to its previous value.
        var dotDisplay = newCurrentDot.style.display;
        newCurrentDot.style.display = "none";

        setTimeout(function() {
            newCurrentDot.style.display = dotDisplay;
        }, 0);
    }
}

class GalleryMouselessButtonsManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        var viewfinderElement = galleryObject.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToPrevButtonElement.onclick = galleryObject.goToPrevFrame.bind(galleryObject);
        this.goToPrevButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.goToNextButtonElement.onclick = galleryObject.goToNextFrame.bind(galleryObject);
        this.goToNextButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        if (this.maximizeButtonElement) {
            this.maximizeButtonElement.onclick = galleryObject.maximizeFrame.bind(galleryObject);
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var itemCount = this.galleryObject.itemCount;
        var showNext = newItemIndex + 1 < this.galleryObject.itemCount;
        var showPrev = newItemIndex > 0;
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, true);
    }
}


class GalleryViewfinderManager {
    addViewfinderHandlers() {
        this.viewfinderElement.onclick = this.onClickInViewfinder.bind(this);
        this.viewfinderElement.onmouseenter = this.onMouseEnterViewfinder.bind(this);
        this.viewfinderElement.onmouseleave = this.onMouseLeaveViewfinder.bind(this);
        this.viewfinderElement.onmousemove = this.onMouseMoveInViewfinder.bind(this);
    }
    
    addObservers() {
        this.viewfinderObserverArray = [];
        if (!useMouselessButtons()) {
            this.viewfinderObserverArray.push(new GalleryButtonsViewfinderManager(this));
        }
    }
    
    constructor (galleryObject) {
        this.galleryObject = galleryObject;
        this.galleryElement = galleryObject.galleryElement;
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        
        this.addViewfinderHandlers();
        this.addObservers();
    }
    
    viewfinderMouseEventCoordinates(event) {
        var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        var point = { "x" : event.clientX - viewfinderBounds.left, "y" : event.clientY - viewfinderBounds.top };
        return point;
    }
    
    onMouseEventInViewfinder(event, handlerName) {
        try {
            var point = this.viewfinderMouseEventCoordinates(event);
            this.viewfinderObserverArray.forEach(function (observer) {
                                                 observer[handlerName](point);
                                                 });
            stopEventPropagation(event);
        }
        catch (error) {
        }
    }
    
    onMouseMoveInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseMoveInViewfinder");
    }
    
    onMouseEnterViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseEnterViewfinder");
    }
    
    onMouseLeaveViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseLeaveViewfinder");
    }
    
    onClickInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onClickInViewfinder");
    }
    
    onPageShow() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageShow();
                                             });
    }
    
    onPageHide() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageHide();
                                             });
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {
        this.viewfinderObserverArray.forEach(function(observer) {
                                             observer.onCurrentItemChange(oldItemIndex, newItemIndex);
                                             });
    }
    
}

class TouchManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        this.viewfinderElement = galleryObject.viewfinderElement;
        this.viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        this.frameWidth = this.viewfinderBounds.width;
        this.dragTouchID = null;
        this.goToPrevButtonElement = this.viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = this.viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        var element = this.viewfinderElement;
        element.addEventListener("touchstart", this.onTouchStart.bind(this), true);
        element.addEventListener("touchmove", this.onTouchMove.bind(this), true);
        element.addEventListener("touchend", this.onTouchEnd.bind(this), true);
        element.addEventListener("touchcancel", this.onTouchCancel.bind(this), true);
    }
    
    viewfinderPositionOfChangedTouchMatchingDragID(event) {
        if (this.dragTouchID) {
            var changedTouchCount = event.changedTouches.length;
            for (var changedTouchIndex = 0; changedTouchIndex < changedTouchCount; changedTouchIndex++) {
                var changedTouch = event.changedTouches[changedTouchIndex];
                if (changedTouch.identifier == this.dragTouchID) {
                    var point = { "x" : changedTouch.pageX - this.viewfinderBounds.left, "y" : changedTouch.pageY - this.viewfinderBounds.top };
                    return point;
                }
            }
        }
        return null;
    }
    
    onTouchEvent(event, doDump) {
        if (doDump) {
        }
        stopEventPropagation(event);
        event.preventDefault();
        if (event.changedTouches.length == 0) {
        }
    }
    
    onTouchStart(event) {
        try {
            this.onTouchEvent(event, true);
            if (!this.dragTouchID) {
                if (event.changedTouches.length > 0) {
                    var changedTouch = event.changedTouches[0];
                    this.dragTouchID = changedTouch.identifier;
                    this.dragStartPoint = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
                    this.dragStartTime = new Date().getTime();
                    this.dragStartX = this.dragStartPoint.x;
                    this.dragStartItemIndex = this.galleryObject.currentItemIndex;
                    this.lastTouchPosition = this.dragStartPoint;
                }
            }
        }
        catch (error) {
        }
    }
    
    onTouchMove(event) {
        try {
            this.onTouchEvent(event, false);
            var changedTouchPosition = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
            if (changedTouchPosition) {
                var dragCurrX = changedTouchPosition.x;
                var deltaX = dragCurrX - this.dragStartX;
                var relativeDeltaX = deltaX / this.frameWidth;
                var newItemIndex = this.dragStartItemIndex - relativeDeltaX;
                if (newItemIndex >= 0 && newItemIndex <= this.galleryObject.itemCount - 1) {
                    this.galleryObject.changeCurrentItemIndex(newItemIndex, false);
                }
                this.lastTouchPosition = changedTouchPosition;
            }
        }
        catch (error) {
        }
    }
    
    onTouchEndOrCancel(event) {
        var changedTouchPosition = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
        if (changedTouchPosition) {
            var dragEndPoint = changedTouchPosition;
            var dragEndTime = new Date().getTime();
            var didChangeIndex = false;
            var endItemIndex = this.galleryObject.currentItemIndex;
            var intEndItemIndex = Math.round(endItemIndex);
            var deltaT = dragEndTime - this.dragStartTime;
            // If duration short enough.
            if (deltaT < 250) {
                // If it hasn't resulted in a current item change.
                if (intEndItemIndex == this.dragStartItemIndex) {
                    var absDeltaX = Math.abs(dragEndPoint.x-this.dragStartPoint.x);
                    var absDeltaY = Math.abs(dragEndPoint.y-this.dragStartPoint.y);
                    // If absDeltaX is not trivially small
                    // and absDeltaY is no larger than a fraction of absDeltaX.
                    if (absDeltaX >= 50 && absDeltaY <= 0.4 * absDeltaX) {
                        if (endItemIndex > intEndItemIndex) {
                            if (intEndItemIndex < this.galleryObject.itemCount - 1) {
                                intEndItemIndex++;
                                didChangeIndex = true;
                            }
                        } else if (endItemIndex < intEndItemIndex) {
                            if (intEndItemIndex > 0) {
                                intEndItemIndex--;
                                didChangeIndex = true;
                            }
                        }
                    }
                }
            }
            
            this.galleryObject.changeCurrentItemIndex(intEndItemIndex, true);
            
            if (!didChangeIndex) {
                // see if we can handle this as a tap
                if (this.dragStartPoint.x == dragEndPoint.x && this.dragStartPoint.y == dragEndPoint.y) {
                    var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
                    var prevButtonBounds = this.goToPrevButtonElement.getBoundingClientRect();
                    var nextButtonBounds = this.goToNextButtonElement.getBoundingClientRect();
                    var pointInViewfinder = { "x" : event.changedTouches[0].clientX - viewfinderBounds.left, "y" : event.changedTouches[0].clientY - viewfinderBounds.top };
                    prevButtonBounds.x -= viewfinderBounds.x;
                    prevButtonBounds.y -= viewfinderBounds.y;
                    nextButtonBounds.x -= viewfinderBounds.x;
                    nextButtonBounds.y -= viewfinderBounds.y;
                    
                    var x = pointInViewfinder.x;
                    var y = pointInViewfinder.y;
                    var gotoPrev = prevButtonBounds.x <= x && x <= prevButtonBounds.x + prevButtonBounds.width && prevButtonBounds.y <= y && y <= prevButtonBounds.y + prevButtonBounds.height;
                    var gotoNext = nextButtonBounds.x <= x && x <= nextButtonBounds.x + nextButtonBounds.width && nextButtonBounds.y <= y && y <= nextButtonBounds.y + nextButtonBounds.height;
                    
                    if (gotoPrev) {
                        if (this.galleryObject.currentItemIndex > 0)  {
                            this.galleryObject.goToPrevFrame();
                        }
                    }
                    else if (gotoNext) {
                        if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                            this.galleryObject.goToNextFrame();
                        }
                    }
                }
            }
            
            this.dragStartX = null;
            this.dragStartItemIndex = null;
            this.dragTouchID = null;
            this.lastTouchPosition = null;
        }
    }
    
    onTouchEnd(event) {
        try {
            this.onTouchEvent(event, true);
            this.onTouchEndOrCancel(event);
        }
        catch (error) {
        }
    }
    
    onTouchCancel(event) {
        try {
            this.onTouchEvent(event, true);
            this.onTouchEndOrCancel(event);
        }
        catch (error) {
        }
    }
}

class Gallery {
    createImageRollElement() {
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        this.imageRollElement = this.viewfinderElement.getElementsByClassName("gallery-image-roll")[0];
        
        var imageFrameElementArray = Array.prototype.slice.call(this.viewfinderElement.getElementsByClassName("gallery-image-cropper"));
        this.itemCount = imageFrameElementArray.length;
    }
    
    completeItemCaptionElements() {
        //this.itemCaptionRolodexElement = this.galleryElement.getElementsByClassName("gallery-item-caption-rolodex")[0];
        //this.itemCaptionRolodexElement.onclick = stopEventPropagation;
    }
    
    addSelectionDots() {
        this.dotContainerElement = this.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.innerDotContainerElement = this.dotContainerElement.getElementsByClassName("gallery-dot-inner-container")[0];
        if (this.innerDotContainerElement.getBoundingClientRect().width < this.dotContainerElement.getBoundingClientRect().width) {
            var dotExtenderElementArray = Array.prototype.slice.call(this.innerDotContainerElement.getElementsByClassName("gallery-dot-extender"));
            for (var itemIndex = 0; itemIndex < this.itemCount; itemIndex++) {
                var dotExtenderElement = dotExtenderElementArray[itemIndex];
                dotExtenderElement.onclick = this.selectFrame.bind(this, itemIndex);

                var captionIndex = this.galleryElement.getElementsByClassName("gallery-caption").length > 1 ? itemIndex : 0;
                var captionID = this.getCaptionElementIDForIndex(captionIndex);
                var dotElement = dotExtenderElement.getElementsByTagName("span")[0];
                dotElement.setAttribute("aria-describedby", captionID);
            }
        } else {
            this.innerDotContainerElement.style.display = 'none';
        }
    }
    
    completeTree() {
        this.createImageRollElement();
        this.completeItemCaptionElements();
        if (!this.isFullscreen()) {
            this.addSelectionDots();
        }
    }
    
    addWindowEventListeners() {
        window.addEventListener("pageshow", this.onPageShow.bind(this));
        window.addEventListener("pagehide", this.onPageHide.bind(this));
    }
    
    createObservers() {
        this.currentItemObserverArray = [];
        if (!this.isFullscreen()) {
            this.currentItemObserverArray.push(new GalleryDotManager(this));
            if (useMouselessButtons()) {
                this.currentItemObserverArray.push(new GalleryMouselessButtonsManager(this));
            }
        }
        this.currentItemObserverArray.push(new GalleryAccessibilityManager(this));
    }
    
    startUp() {
        this.currentItemIndex = -1;
        var newItemIndex = parseInt(this.galleryElement.getAttribute("data-current-item-index"));
        this.changeCurrentItemIndex(newItemIndex, false);
        
    }
    
    constructor (galleryElement) {
        this.galleryElement = galleryElement;
        
        this.completeTree();
        
        this.viewfinderManager = new GalleryViewfinderManager(this);
        
        this.addWindowEventListeners();
        
        this.createObservers();
        this.imageAndCaptionRollsManager = new GalleryImageAndCaptionRollsManager(this);
        
        if (!useMouselessButtons()) {
            this.touchManager = new TouchManager(this);
        }
        
        this.startUp();
    }
    
    isFullscreen() {
        return false;
    }
    
    changeCurrentItemIndex(newItemIndex, animate) {
        if (this.currentItemIndex != newItemIndex) {
            if (Math.abs(newItemIndex - this.currentItemIndex) > 1.0) {
                // Animation is supported only between neighbouring frames.
                animate = false;
            }
            this.imageAndCaptionRollsManager.onCurrentItemChange(this.currentItemIndex, newItemIndex, animate);
            var intCurrentItemIndex = Math.round(this.currentItemIndex);
            var intNewItemIndex = Math.round(newItemIndex);
            if (intNewItemIndex != intCurrentItemIndex) {
                this.onCurrentItemChange(intCurrentItemIndex, intNewItemIndex, animate);
                this.galleryElement.setAttribute("data-current-item-index", intNewItemIndex);
            }
            this.currentItemIndex = newItemIndex;
            this.updateImagesAXVisibility();
        }
    }
    
    updateImagesAXVisibility() {
        var currentIndex = this.currentItemIndex;
        var images = Array.prototype.slice.call(this.galleryElement.getElementsByClassName("gallery-full-image"));
        images.forEach(function(image, index) {
                       image.setAttribute("aria-hidden", index == currentIndex ? "false" : "true");
                       });
    }
    
    goToPrevFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex-1, true);
    }
    
    goToNextFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex+1, true);
    }
    
    selectFrame(newItemIndex) {
        this.changeCurrentItemIndex(newItemIndex, true);
    }
    
    maximizeFrame() {
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.currentItemObserverArray.forEach(function(observer) {
                                              observer.onCurrentItemChange(oldItemIndex, newItemIndex, animate);
                                              });
        
        this.viewfinderManager.onCurrentItemChange(oldItemIndex, newItemIndex);
    }
    
    onPageShow() {
        this.viewfinderManager.onPageShow();
    }
    
    onPageHide() {
        this.viewfinderManager.onPageHide();
    }
    
    getCaptionElementIDForIndex(index) {
        var captionIndex = index+1;
        return this.galleryElement.id + "-caption-" + captionIndex;
    }
    
    static setButtonVisibility(buttonElement, visible) {
        if (buttonElement) {
            buttonElement.style.opacity = visible ? 1.0 : 0.0;
        }
    }
}

class RegularGallery extends Gallery {
    static setDisplayToNoneForElementsOfClass(className) {
        var elementArray = Array.prototype.slice.call(document.getElementsByClassName(className));
        elementArray.forEach(
                             function(element) {
                             element.style.display = 'none';
                             });
    }
    
    static loadGalleries() {
        this.setDisplayToNoneForElementsOfClass("gallery-fallback");
        this.setDisplayToNoneForElementsOfClass("gallery-fallback-separator");
        
        var galleryElementArray = Array.prototype.slice.call(document.getElementsByClassName("gallery"));
        galleryElementArray.forEach(function(galleryElement) {
                                    galleryElement.style.display = '';
                                    new RegularGallery(galleryElement);
                                    });
    }
}


function Body_onLoad() {
    AudioPlayer.loadInstances();
    WebVideo.onBodyLoad();
    RegularGallery.loadGalleries();
}
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SHARKS LACK TRUE BONE.
Their skeletons are made of cartilage, the same material as
human noses and ears.
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How Shark Hearing Works
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onderful senses help sharks to find their

prey. There are not many animals on earth

that can locate prey and track it down as well
as a shark can. Even in murky water, or in complete
darkness, a shark can tell where prey is. It can tell
whether the prey is hurt or not. And it can even find prey
that is buried under the sand!
Sharks are not the stupid eating machines that many
people think they are. They are very sensitive to
everything that is going on in the water around them.
d they can react very quickly to the information that
their senses bring to the; > a8

Ty

"TIGER SHARK

Some sharks actually use
electricity to help them catch their
prey. They are able to pick up very
small electrical impulses through
hundreds of tiny holes in their
faces. The holes are called the
ampullae of Lorenzini. All living
creatures give off small electrical
signals as they breathe or move,
so the ampullae can guide the
shark to its prey at close range.

Hearing is
probably the best of
all a shark’s senses. Some
sharks may be able to hear
prey in the water from 800
feet away. They use their ears
to learn which direction the
sound is coming from, and then
turn to swim toward it.

The eyes of sharks are very sensitive to
light. They are made for seeing things
under the water, where light can be very
dim. As a shark closes in on its prey,

the eyes work with all the other
senses to help guide the attack.

On the sides of their bodies,
sharks have lines of small
holes that are sensitive to
small movements in the water
around them. These are called

lateral line organs. When fish swim
nearby, the motion of their bodies
causes small movements in the water.
The lateral line organs pick these up,
and the shark knows where the fish are,
even if it cannot see them.

ScaLLoPED HAMMERHEAD

: ST When a shark is a few hundred yards
i from its prey, it probably uses its nose

to find its way. Sharks have been
called “swimming noses” because
their sense of smell is so good. Some
kinds of sharks can smell one part of
blood in 100 million parts of water.
And by turning their heads from side
to side, they can tell the direction
that a smell is coming from.

One look at a shark’s brain will
portant smell
is in finding prey. The part
* of the brain devoted to
 smell can be two-thirds

smell is much smaller.
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Combined opening for
excretion, defecation
and reproduction.
Males have clasper fins i
instead of a penis.

Second dorsal fin
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inside
a shark?
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................
Epigonal

Unique tosharks.Itis
thought to helpwith making
red blood cells, since sharks
have no bone marrow.

Lower lobe

Spine
Made of cartilage rather than
i bone.Itextendsinto the top
i tailfin, for extra power.

Nostrils

Used for smelling, not
breathing. Some sharks
have protrusions called
nasal barbelsthatactas
smelling probes.

Verylarge compared to the
intestineand canstretch to

T Heart
Sharks have much lower blood
pressure than us. Swimming

H copewith large meals. muscles assist thewealk heart.
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Skeleton

This is made of cartilage -
just like human ears and
noses. Cartilage is flexible
and enables a shark to move

Muscle

Sharks have two types of muscles that
move the skeleton. Red muscle breaks
down fat providing energy for long
quickly through the water. It distance swimming. White muscle breaks
i also light so keeps the shark down sugars, enabling the shark to make
buoyant. short fast sprints when catching prey or
escaping danger.
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Liver

Alarge oily liver provides a
shark with neutral buoyancy,
so it doesn't sink or float.

Caudal Fin d / o

The tail is used to propel the shark Pelvic Fin
forward through the water.

-

Skin Lateral Line

A sharks'skin feels like sandpaper. It’s covered o

with millions of tiny teeth-like scales called
denticles, which point backwards, helping
the shark to swim faster by reducing water
resistance.

Pectoral Fin

Pectoral fins provide balance and are used
to steer. They act like aeroplane wings,

as water flows beneath them the shark is
lifted up.

Sharks are very sensitive to
touch and can even feel pressure
differences in the water. This is
due to the lateral line, which is
made up of nerve endings under
the skin that run from the head
down along the body.

Dorsal Fin
This keeps the shark steady and upright.
o)

Jaws

The jaws are not attached to
the skull, so a shark s able to
quickly shoot its jaws forward
to catch prey.

Q

d
Gills

Teeth

Most sharks have several rows of
teeth - as the front row wears down
a new row moves in from behind to
replace them, like a conveyor belt.
Some sharks can lose 30,000 teeth
in their lifetime!

o

As a shark swims forward water enters its
mouth and passes out through the gill.
Oxygen in the water is absorbed into tiny
blood vessels near the gills, which is then
carried around the body.

|

Ampullae of Lorenzini
A sharks’snout is covered in
small pores called ‘ampullae of
Lorenzini, these can detect tiny
electrical currents in the water,
which are given off by prey.

water flow

Dorsal Fin

/1

Pelvic Fin 0//"

Caudal Fin
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Most of the water in the sea has
oxygen in it. As the water contacts
the blood vessels, the oxygen
moves from the water into the
shark’s blood 3. This is similar

to the way that your lungs put
oxygen into your blood.

Sharks do breathe
underwater in the
same way that other
fish do. They use
their gills to get
oxygen out of the
water. To begin the
process, a shark
draws water into its
mouth and lets the
water pass over

its gills 1.

Most fish have only one gill opening to let the
water out, but sharks usually have five openings.
Some sharks have six or seven. As the water
passes over the gills 2, it comes into contact
with many small blood vessels.

=

E —

7, )ﬁ/,;
\?}j

Stark Tooth

4

Humax Toorw

Shark teeth are made the same
way as denticles in the shark’s
skin. Your teeth are made the
same way, too. There is a pulp
cavity in the middle, covered
by dentine, with hard enamel
on the outside.

Swark DENTICLE

D ExameL ’
B Devree s

Puwr Cavrry

The front fins of most

fish are flexible and can be
moved in many different directions. A
But the front fins of most sharks are stiff and \\‘-\
can be moved in only a few directions. These fins are 2

called pectoral fins. They are stiffened with rods of
cartilage and are very tough. The edges are very sharp.
By changing the angle of these fins, a shark can swim
up or down.
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Atleast 1.3 millon sharks were harvested from the Atlanti in 2008, a study released by
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SHARK RESEARCH

Full-body exam: How OCEARCH
scientists learn about white sharks

When a shark is caught, examined and released during an OCEARCH expedition, scientists take
samples for multiple research projects and attach one or more electronic tracking tags to the

SFOT taqqing
shark. Many samples are taken at once, and the whole process takes less than 20 minutes.

A SPOT satellite tag on
the top of the fin tracks
the shark's location in
real time. Follow along
at OCEARCH.org!

Blovd sampling

Multiple blood samples are used

for a number of health studies and

tomonitor the shark's stress
through the process.

Farasite collection @

Parasites are collected from multiple
places on the shark’s body to learn
Wweight where the shark has visited.
Determination
The shark's weight
is estimated using
girth and length
measurements,
or may be
measured directly
using an onboard
electronic scale.

Fecal sampling @ N
Fecal samples are

collected to study feeding habits
and contaminants in the sharks.

=

*Stretch total
length is taken

Fin clip
Afin clip is used in genetic studies — vital for
population identification and stock management.

alfor;\g lf;e sLde Uhtrasound
of the shar!
Semen samplin An ultrasound
and up the Len_q‘H‘l measurements P, scanis conducted on
length of the Four different length measurements Lonsies fioldnattiand large females to determine
top portion g . development of their reproductive "o L o
are taken for use in different studies. p reproductive condition
of the tail. organs (claspers) are determined

to assess maturity, and semen anclifeheEbreananty

samples are collected for studies
Stretch total | Total Precaudal of sperm maturity and viability. pups.

@ Acoustic tagging

An acoustic tag is inserted .

into the body cavity. For up to Acaustic qu w
count the 10 years, this device emits sounds that can
be detected by receivers throughout the world.

Fop-up taqqing

A pop-up satellite tag is attached to
track shark location, depth and water
temperature. The tag detaches

on a programmed date

and sends its archived

data to scientists. Muscle 510?511
Small samples of muscle tissue
are used to study the shark's diet,
contaminant loads and genetics.
Eye measurement
@ The eye is measured and

photographed for studies of shark
eye development and evolution.

Girth measurement
Girth is measured around

the widest part
@ of the shark.

Microbiology swabs
These swabs are used to study the types of bacteria
living on the shark. These bacteria could prove

usefulin antibiotic research for human health.

3"+

1 )

1 |
length* length | length | length

1 1

1 |

1 !

I
|
1
1
1
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Originally published in Mote Magazine, Spring 2019 Source: 0CEARCH; Photos by: Robert Snow/OCEARCH
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SHARK SPEED

THE WORLD’S FASTEST SHARKS

Sharks make it notoriously hard to track their speed, because they
rarely swim in a straight line or follow one direct course. Most sharks
are cool, quiet swimmers averaging 1.5 miles per hour. But predator

sharks can really turn on the heat when they want to eat!

0 mph 10 20 30 40 50 mph
——— [

SHORTFIN MAKO SHARK
Reliably clocked at 31 mph with one report of 46 mph

L

GREAT WHITE SHARK
Top speed of at least 25 mph, but |
possibly as high as 35 mph |

BLUE SHARK
Reliably clocked at 24.5 mph

T —

{ HUMAN
i Top speed about 5Smph
i (olympic swimmers)

: AUERAGE SHARK
i Most sharks cruise along
i slowly at about 1.5 mph
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urious facts about sharks
‘ arebeing discovered al the

time. And the more we learn
about them,the more wonderfulthey
seem. Becatse most peopl think of 4
shark as  mouth with  stomach
attache it suprising o learn that
the biggestorgan nsde ashark's
body i nt the stomach. And n spite
ofthe great reputtions thatsharks
have forcating there areatleast
few things tht they camnot cat.
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GREAT WHITE SHARKS

The reality about these astounding creatures

South Africa I home fo one of fhe world's most feared sea creatures: Great White.
Sharks. Mos i people fall vicitim fo ihe commen misconcepion that fhis animais™
appecrance correlates with fheir level of aggression fowards humars. Ineaity. it s
aselective animal haf only hunts fo survive. Hammerschiog and his feam have
conducled a 10 year researchstudy in False Bay. where he monifored the sharks in
the area without physically fouching fhem. He was able fo discover how they huni
and how fhey can be futher profected as they are endangered species.

ere do they live

Table Bay

ftell
Stellenboschy

SOUTH AFRICA

b

Mos! Great White Sharks are concentrated in fhe above menfioned
lighly shaded region and fend fo concentrate in warm waters.
Great Whites congregale in Faise Bay nof only because of the
warm temperalure, but because there is o a large seal

colony fhat Iives on Seal kland. The triangle extending from

fhe Islond depich he range of fhe seass fhat leave and

retum fo fhe sland. Said friangle s the area where most

sharks wail fo affack fher prey at dawn. Dawn provides

the ideal hunting condifions because of murky water

and limited visibity.

success rate decreases

And how do they hunt?

The shark's hunfing

alter s first try. The
more the seal fes fo
defend taell the
harder t gets o hunt .

Theseslmakes @) Fromihe bofios @ he shark is e @) Afer e mpec
ey tvosh O huhakhen e Osectuinan O hesho s

the ocean o dediview of fhe  exiremaly. bock info the
the shac sea. It swims powartul force ocean andstarts
approaches ropidy upwards  Duting the cafing. The seal
slenly walching  fo surprise ambush, boih i satisty nn for
thesealfomihe  aftack the animas fiy out of  approxmately
boflom. defervless prey.  the waer. one full month.
acts and characteristics

Groat Whites can reachspeecs up fo 25 T

e gl SN

)
25MPH

Scalinginf. 0 3 & 9 12 15

Conservation effort

Great Whites' biggestthreats are humans who hunt then for theit fins. The big problem
with fhis is that fhey reach sexual maturity af 15 yean of age and have an 11-month
gestation period. This mears ihey can' reproduce as fast s iney are being predated.
According fo the IUCN Red List, some countries including South Africa have mplement-
edlaws profecting them from predaion.

Big seal: ore athreat fo sharks because
of biting and scratching. Ak o, seals can
reverse drection as quickly s a shark

These sharks are approximately hree
fimes as lrge s @ human and the
biggest cver recorded was 20,

Big sharks have more focused and
centered anchor points in order fo
hunt as they exclude the smallsharks
from the befferspofs.

Produc ed by lon Perchit
Souces: R JDuniop Marine Consencalion Frogram
. Hommencrioy
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