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Click on the chain below to write in your questions about salmon sharks for our "expert" to read to make sure they are answered during the dissection.
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Salmon shark pre-dissection questions:

·     What does the streamlined shape of a shark’s body enable it to do?

·     Each pair of fins serves a special purpose. Why are shark fins shaped the way they are- what is the advantage to the shark? What is the purpose of each pair of fins:
- Dorsal fin-
- Pectoral fins-
- Second dorsal fin-
- Pelvic fins-
- Anal fins-
- Caudal (tail) fin-

·     What are sharks’ skeletons made out of? What is the advantage of this?

·     Every species of shark has a different size and shape to their teeth. What can we tell about a shark by the shape of its teeth?

·     Explain why so many fossilized shark teeth have been found on the seafloor.

·     When a great white shark bites into their prey, it appears like their jaws are popping out of their mouth. Explain how the jaws of the great white are attached to their skull to explain this unique feeding mechanism.
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·     Explain the function of gills and gill slits.

·     Sharks’ vertebral columns are made of disks that are strung like beads on the sharks’ spinal cord. What does this arrangement help the shark do?

·     Describe a similarity between the vertebral disks of sharks and the rings of a tree.

·     Explain how sharks get oxygen without lungs.

·     Sharks have a simple two-chambered heart. Explain the importance of having one-way valves in each chamber.

·     Name two similarities between a 
shark and an airplane. Use the 
terms, “ramjet respiration” in one of 
your answers.


·     Salmon sharks, unlike the majority of sharks, are considered a “hot-blooded” shark or “lamnid.” Explain how this is possible, in your answer use the terms, “rete mirable.”

·     When in earth’s history was “the Golden Age of Sharks?” Why was it called this?

·     Many shark species are extremely long lived. How long do salmon sharks live?






·     Sharks have a spiral valve intestine. Explain why the size and shape of the spiral valve is important in its function.

·     Explain how a shark’s oil-rich liver helps keep them afloat.

·     Sharks have lots of small sensory pore scattered over their heads. Explain how these pores, called “ampullae of Lorenzini,” helps sharks sense bioelectricity (their sixth sense).



·     Where are sharks taste buds located (hint: there are two places)?

·     Explain how the shark’s olfactory (smell) organs work.

·     What is a “nictitating membrane” and what does it do for sharks?

·     Do salmon sharks have a lateral line system? If so, how does this system give the shark tactile clues about its environment?




·     How fast can salmon sharks swim?

·     Why do sharks have zigzag bands of tail muscles? How does this orientation of muscles help the shark swim?

·     Salmon sharks are considered opportunistic predators. What do they eat (make a list)?

·     Are salmon sharks viviparous, oviparous, or ovoviviparous? What does this mean for their reproduction? 

·     What are dermal denticles? How is this an advantage to sharks (hint: think about sharks swimming)?

·     Explain how “countershading” is a form of camouflage for sharks.

·     Do salmon sharks stay in Alaska all year? If not, where else do they go?
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Salmon Shark External Information on YouTube

Shark Anatomy: From The Outside In
https://www.sharksider.com/shark-anatomy/

Animal Corner 
https://animalcorner.co.uk/shark-anatomy/

External Anatomy of Sharks

Shark Senses
https://www.sharks-world.com/shark_senses/



The Campana Lab Internal Anatomy
https://uni.hi.is/scampana/sharks/shark-anatomy/internal-anatomy/


Internal Anatomy
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REMUS SharkCam: The hunter and the hunted

In 2013, a team from the Woods Hole Oceanographic Institution took a specially equipped REMUS "SharkCam" underwater vehicle to Guadalupe Island in Mexico to film great white sharks in the wild. They captured more than they bargained for.

Swimming with Salmon Sharks - River Monsters on YouTube 2:59

Shark Behavior
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Alaska's Deadly Sharks on YouTube 3:17
Alaska’s salmon sharks hunt in packs and together drive their prey to the surface, where they unleash their vertical assault. 
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Sharks have the reputation of being cold-blooded killers that will attack and try to eat just about anything. But in reality, they are actually a lot pickier than many people realize - Attacks on humans are very very rare. But even the "cold-blooded" portion isn't even true - at least not when it comes to Salmon Sharks. Because they are in fact part of a small group of sharks that can elevate their body temperatures above the water temperature - effectively becoming warm-blooded. Here's how they do it.
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Why Don't Sharks Have Bones?

Salmon Shark Facts


[image: How Cold-Blooded Sharks achieved Warm-Bloodedness]Play
How Cold-Blooded Sharks achieved Warm-Bloodedness

Take a tour of the shark’s amazing anatomy, including the many adaptations that made it a great predator -- despite not having any bones.







Other fun resources about sharks















Websites to discover the salmon shark and sharks in general:
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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!
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OEBPS/ibooks.js
/*
 * Based on Apple's iBook JS Framework
 * Stripped down and enhanced for Book Creator
 */

// Top-level object containing some core constants providing information about the environment.
var iBook = {}

// Indicates whether the platform is an iBook.IS_IPAD.
iBook.IS_IPAD = (navigator.platform == 'iPad')

// Indicates whether the platform supports touches.
iBook.SUPPORTS_TOUCHES = ('createTouch' in document)

// The interaction start event name
iBook.START_EVENT = iBook.SUPPORTS_TOUCHES ? 'touchstart' : 'mousedown'

// The interaction move event name
iBook.MOVE_EVENT = iBook.SUPPORTS_TOUCHES ? 'touchmove' : 'mousemove'

// The interaction end event name
iBook.END_EVENT = iBook.SUPPORTS_TOUCHES ? 'touchend' : 'mouseup'

// The CSS selector for media elements.
iBook.MEDIA_BASE_CSS_SELECTOR = '.ibooks-media'

// The HTML attribute for the audio source
iBook.MEDIA_AUDIO_SOURCE_ATTRIBUTE = 'data-ibooks-audio-src'

// The HTML attribute for the audio reset on play
iBook.MEDIA_AUDIO_RESET_ATTRIBUTE = 'data-ibooks-audio-reset-on-play'

// The HTML attribute for pausing iBooks read aloud
iBook.MEDIA_PAUSE_READ_ALOUD_ATTRIBUTE = 'data-ibooks-pause-readaloud'

iBook.HYPERLINK_ATTRIBUTE = 'data-bookcreator-link'

// CSS class name on active elements
iBook.ACTIVE_CSS_CLASS = 'active'

// Tap threshold value, in pixels
iBook.TAP_THRESHOLD = 10

iBook.handleLink = function (e)
{
    var link = e.target.getAttribute(iBook.HYPERLINK_ATTRIBUTE)
    if (link)
    {
        e.preventDefault()
		window.location.href = link
    }
}

iBook.getEventClientX = function (event) {
    if (event.changedTouches && event.changedTouches.length == 1) {
        // Touch interface
        return event.changedTouches.item(0).clientX
    }
    else {
        // Desktop interface
        return event.clientX
    }
}

iBook.getEventClientY = function (event) {
    if (event.changedTouches && event.changedTouches.length == 1) {
        // Touch interface
        return event.changedTouches.item(0).clientY
    }
    else {
        // Desktop interface
        return event.clientY
    }
}

/* ==================== BASE CONTROLLER ==================== */

function iBooksBaseController()
{
    // Set true for an onscreen log
    if (false)
    {
        var logArea = document.createElement('textarea')
        logArea.id = 'logArea'
        logArea.style.position = 'absolute'
        logArea.style.bottom = '5px'
        logArea.style.left = '5px'
        logArea.style.width = '420px'
        logArea.style.height = '150px'
        logArea.style.zIndex = 4000
        var body = document.getElementById('main')
        body.appendChild(logArea)
        
        iBook.log = function (msg) {
            var logArea = document.getElementById('logArea')
            if (!msg) msg = 'null'
            logArea.value = msg + '\n' + logArea.value
        }
    }
    else
    {
        iBook.log = function (msg) {}
    }
    
    this.media = new iBooksMediaController()
    this.link = new iBooksLinkController()
}

// On DOM content loaded, instantiate the iBook base controller
window.addEventListener('DOMContentLoaded', function() {
    window.iBookController = new iBooksBaseController()
}, false)

/* ==================== ELEMENT PROTOTYPE ADDITIONS ==================== */

// Indicates whether the element has a given class name within its <code>class</code> attribute.
Element.prototype.hasClassName = function (className)
{
    return new RegExp('(?:^|\\s+)' + className + '(?:\\s+|$)').test(this.className)
}

// Adds the given class name to the element's <code>class</code> attribute if it's not already there.
Element.prototype.addClassName = function (className)
{
    if (!this.hasClassName(className))
    {
        this.className = [this.className, className].join(' ')
        return true
    }
    else
    {
        return false
    }
}

// Removes the given class name from the element's <code>class</code> attribute if it's there.
Element.prototype.removeClassName = function (className)
{
    if (this.hasClassName(className))
    {
        var curClasses = this.className
        this.className = curClasses.replace(new RegExp('(?:^|\\s+)' + className + '(?:\\s+|$)', 'g'), ' ')
        return true
    }
    return false
}

// Adds or removes the given class name from the element's <code>class</code> attribute based on a condition. If no
// condition is set, the class will be added if it is not already present and removed if it is.
Element.prototype.toggleClassName = function (className, condition)
{
    if (condition == null)
    {
        condition = !this.hasClassName(className)
    }
    this[condition ? 'addClassName' : 'removeClassName'](className)
}

/* ==================== LINK CONTROLLER ==================== */

function iBooksLinkController()
{
    // <img data-bookcreator-link="page002.xhtml" .../> or <img data-bookcreator-link="http://www.google.com" .../>
    var imgElements = document.documentElement.getElementsByTagName('img')
    
    for (var i = 0, max = imgElements.length; i < max; i++)
    {
        var img = imgElements[i]
        var link = img.getAttribute(iBook.HYPERLINK_ATTRIBUTE)
        if (link)
        {
            // iBook.log("adding image click:" + link);
            img.addEventListener('click', iBook.handleLink, false)
        }
    }
    
    document.querySelectorAll('.item.link a').forEach(function (a) {
    	var remote = a.href.toLowerCase()
    	remote = remote.startsWith('http:') || remote.startsWith('https:')
    	var link = a.parentNode
        if (!remote && a.parentNode.getAttribute('data-bookcreator-content-type') !== 'application/pdf') {
        	a.setAttribute('disabled', 'true')
        }
    })
}

/* ==================== MEDIA CONTROLLER ==================== */

function iBooksMediaController()
{
    this.allMedia = []

    var audioElements = document.querySelectorAll(iBook.MEDIA_BASE_CSS_SELECTOR + '-audio')

    if (audioElements) {
        for (var i = audioElements.length - 1; i >= 0; i--) {
            this.allMedia.push(new iBooksAudioController(audioElements[i]))
        }
    }
    
    var videoElements = document.documentElement.getElementsByTagName('video')
    
    for (var i = 0, max = videoElements.length; i < max; i++) {
        this.allMedia.push(new iBooksVideoController(videoElements[i]))
    }
}

/* ==================== VIDEO CONTROLLER ==================== */

function iBooksVideoController(element)
{
    this.media = element
    this.media.addEventListener('play', this, false)
}

iBooksVideoController.prototype.pause = function()
{
    this.media.pause()
}

iBooksVideoController.prototype.handleEvent = function(event)
{
    if (event.type == 'play') {
        // iBooks will stop any other media automatically
        // but let's also call pause() on each item to reset the UI
        
        var allMedia = iBookController.media.allMedia
        
        for (var i = 0, max = allMedia.length; i < max; i++) {
            if (allMedia[i].media != this.media) {
                allMedia[i].pause()
            }
        }
    }
}

/* ==================== AUDIO CONTROLLER ==================== */
/**
 *  This is called when we've found a valid iBooks audio HTML element.
 *
 *  By default, audio will pause itself on touch, then resume playing when touched again.
 *  To reset the audio track, include the HTML attribute <code>iBook.MEDIA_AUDIO_RESET_ATTRIBUTE</code>
 *  and set the value to equal to <code>true<code>.
 *
 *  For example:
 *  <div class="ibooks-media-audio" data-ibooks-audio-src="audio/src.m4a">Play audio</div>
 *
 *  @property {Object} element The required object to instantiate the <code>iBooksAudioController</code>
 */
function iBooksAudioController(element)
{
    // iBook.log("iBooksAudioController construction:" + element);
    
    this.el = element
    this.el.addEventListener(iBook.START_EVENT, this, false)
    this.src = this.el.getAttribute(iBook.MEDIA_AUDIO_SOURCE_ATTRIBUTE)
    this.resetAudioOnPlay = false // For future maybe
    this.setAudio()
}

// Creates a new audio element, set the source, then load it.
iBooksAudioController.prototype.setAudio = function()
{
    this.media = new Audio()
    this.media.src = this.src
    this.media.addEventListener('ended', this, false)
    document.documentElement.appendChild(this.media)
}

iBooksAudioController.prototype.play = function()
{
    var allMedia = iBookController.media.allMedia
    
    for (var i = 0, max = allMedia.length; i < max; i++) {
        allMedia[i].pause()
    }
        
    if (this.resetAudioOnPlay) {
        // Remove the existing element to prevent duplicates.
        document.documentElement.removeChild(this.media)
        this.setAudio()
    }
    
    this.el.addClassName(iBook.ACTIVE_CSS_CLASS)
    this.media.play()
}

iBooksAudioController.prototype.pause = function()
{
    this.media.pause()
    this.el.removeClassName(iBook.ACTIVE_CSS_CLASS)
}

// When the audio ends, remove its active class
iBooksAudioController.prototype.ended = function()
{
    this.el.removeClassName(iBook.ACTIVE_CSS_CLASS)
}

/**
 *  On touch start, add an event listener for touch end. Store the
 *  touch start X, Y coordinates for later use.
 */
iBooksAudioController.prototype.touchStart = function(event)
{
//    iBook.log("iBooksAudioController.prototype.touchStart");
    
    this.startX = iBook.getEventClientX(event)
    this.startY = iBook.getEventClientY(event)
    window.addEventListener(iBook.END_EVENT, this, false)
}

/**
 *  On touch end, remove our event listeners. Determine if the user action was a
 *  tap, or gesture; if the action was a tap then add <code>iBook.ACTIVE_CSS_CLASS</code>
 *  to the body class and prevent default. Otherwise, allow iBooks to handle the event.
 */
iBooksAudioController.prototype.touchEnd = function(event)
{
    /*
    iBook.log("iBooksAudioController.prototype.touchEnd");
    
    iBook.log("event.pageX=" + event.pageX);
    iBook.log("event.clientX=" + event.clientX);
    if (event.changedTouches && event.changedTouches.length == 1)
        iBook.log("event.changedTouches.item(0).clientX=" + event.changedTouches.item(0).clientX);
    */
    
    window.removeEventListener(iBook.END_EVENT, this, false)
    
    this.xTap = (Math.abs(this.startX - iBook.getEventClientX(event)) < iBook.TAP_THRESHOLD)
    this.yTap = (Math.abs(this.startY - iBook.getEventClientY(event)) < iBook.TAP_THRESHOLD)
    
    if (this.xTap && this.yTap) {
        event.preventDefault()
        if (this.media.paused)
            this.play()
        else
            this.pause()
    }
}

// Event triage.
iBooksAudioController.prototype.handleEvent = function(event)
{
    // iBook.log("iBooksAudioController.prototype.handleEvent:" + event.type);

    switch(event.type){
        case iBook.START_EVENT:
            this.touchStart(event)
            break
        case iBook.END_EVENT:
            this.touchEnd(event)
            break
        case 'ended':
            this.ended()
            break
    }
}
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