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| A DELICATE BALANCE

| KELP FORESTS, SEA\URCHINS, AND SEA OTTERS |

Kelp forests are highly productive ecosystems. In addition to,supporting ocean life, they:absorb carbon'dioxide from the atmosphere
—a critical function when humans are increasing the amount of atmospheric carbon dioxide through fossil fuel emissions.

Warming ocean waters have brought a new threat to GIANT KELP
(Macrocystis pyrifera) and BULL KELP (Nereocystis luetkeana) forests,
’ such as those off the coast of California: sea urchins. The warmer waters off
i California slowed kelp growth just as one of the urchins’ main predators,
§ the SUNFLOWER SEA STAR (Pycnopodia helianthoides), declined in
\ numbers, leading to an explosion in the population of PURPLE SEA URCHINS
(Strongylocentrotus purpuratus)—an estimated 60- to 100-fold increase.

The voracious urchins eat through the stalks of kelp at their
\\ anchor points on the seafloor, killing off the stalks and leaving
" behind swaths of “urchin barrens.” Between 2008 and 2017, over
90 percent of the kelp in the waters off Northern California
‘ were wiped out by a booming population of purple sea urchins.
Once urchins have rendered an area barren, it is almost Dne of the mos porta Hecies
impossible for kelp forests to return.

Giant kelp
(Macrocystis pyrifera)

Sunflower sea star
(Pycnopodia helianthoides)
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Did %08 know? .-

.... Some sea otters develop purple
bone and teeth staining after many
years of consuming sea urchins.

This phenomenon is known as echinochrome staining.

Eating too many
carrots can create
a similar effect in
humans.

Left: Skull with echinochrome staining. Right: Skull with no staining.

Otters that specialize in purple sea urchins accamulate
purple pigment in their teeth and bones over time.

Carrots contain
pigments called
carotenoids.
When this
pigment biulds
up, your skin can
turn a yellow-
orange shade.

Physicians call the condition
Echinochrome ranges from 1 or 2 stained teeth to the “carofenemia.”

entire skeleton appearing purple.

Support California’s sea otters by making a voluntary contribution on Line 410 of your state income tax return.

Do it ﬁﬂ the otters, check it off!  ©coFw Reproauction ror eaucational puposes only:





OPS/images/894615_10151497021848022_1878098043_o.jpg
Did rjou know?

....Sea otter pups and adults have
different coats.

Nicole LaRoche

Joe Tomoleoni

Pup “Natal” Coat Adult Coat

vav+ Wooly, dense vav+ Thick, dense
‘.A“' Light-brown to yellow ‘::' Varying shades of dark-brown Grizzle is a mixtue of light and dark

W Grizzled head/bo dy on some hairs and often appears gray or silver.

Support California’s sea otters by making a voluntary contribution on Line 410 of your state income tax return.

Do it ﬁﬂ' the otters, check it off!  ©coFw Reproauction ror eaucational puposes onyy.
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Did %08 know? .-

DA group of sea otters is called
a “raft.”

Rafts may consist of just a
couple otters...

R -

to several dozen.
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Nicole LaRoche

Sea Otter groups are often segregated by

GENDER

Support California’s sea otters by making a voluntary contribution on Line 410 of your state income tax return.

Do it ﬁn’ the otters, check it off!  ©coFw Reproauction ror eaucational puposes only: N
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Did 70“ know?

....Sea otters consume 25% of
their weight in food daily.

What’s for dinner?

Snails

é«‘ Z
o~ -
= pound human =
Z cating45 pounds =
’/,,/ of food daily! §“
g

cc
-

Octopus/Squid

sua8ing punod /7 081 = SqIs#

Support California’s sea otters by making a voluntary contribution on Line 410 of your state income tax return. @

Do it fiar the otters, check it off ! - ©coaw Faprsuction for eaueational puroses anly
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Did You know? o

....5ea otters live in kelp forests.

Many of the sea otter’s food sources

live in kelp forests:
prenmatocyst (air sac) *

sea urchin
‘_ blade (similar to a

leaf'in a plant) é (
snail

Kelp Parts - What do they do?

Holdfast: Anchors the kelp to the sea floor.

= &

abalone mussel

‘_ stipe (Jimi/ar toa Stipe: This is the structural support of the kelp,
stem in a plant) transports nutrients to the holdfast below and the
lades above.

‘— holdfast (similar to

roots in a plant) Blade: Extends horizontally in the water to get

sunlight for photosynthesis.

neumatocyst (air sac): Gas-filled sacs that keep
the kelp afloat and toward the surface light for
hotosynthesis.

Support Californias sea otters by making a voluntary contribution on Line 410 of your state income tax return.
Do it fur the otters, check it off ! @c0mw Reprosueton for educational purposes ol
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            <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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....Sea otters sometimes use tools
to obtain food.

ROCkS or other hard items are used like
a hammer to CY{ aCk Ope N hard prey

items like Shellfish anaurchins. Mom to pup.

Cracking Open Food in 4 Easy Steps:
(using the sea otter method)

1. Obtain rock or other hard item,
retain for future use.

2. Obtain food source.
3. Place rock on chest.

4. Hit hard food source against rock
until it opens.

Photos by Joe Tomoleoni B on _APPé 1 it ./

Support California’s sea otters by making a voluntary contribution on Line 410 of your state income tax return.
Ep Y g 7 WA
Do it ﬁﬂ' the otters, check it off!  ©corw Reproauction ror eaucational purposes only:
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For its size, a sea otter’s lungs
are twice as large as those of
other mammals. Large lungs
give sea otters more oxygen for
diving—and even help them to
float better.

sea otter is well-suited to life in the ocean.

Its flexible, cylindrical body moves through

the water with ease, but drags clumsily on
the ground when it comes ashore. This is because
its short legs, so powerful in the water, can’t support
the sea otter’s long body on land. Males reach a
body length of about four feet and have a foot-long
tail. They can weigh as much as 90 pounds or more.
Females are somewhat smaller.

Sea otters can hear quite well, and they hold
their small ears upright at the surface to listen
for danger. But when diving, they point their
ears downward to

keep out the

‘When sea otters are
in a hurry, they
swim underwater

| on their stomachs.

They pump their
bodies up and d
pushing hard with
their hind feet to
move themselves
forward 1.

d

Sea otters
are powerful
and graceful
swimmers,
using the large
muscles in their
hindquarters to
help them move
forward in the water.
The strong muscles
in their forearms help
them to pound open
shellfish and pry abalone
and mussels off rocks.

The smaller and sleeker river otters have longer legs than
sea otters. This makes them as agile on land as they are
in the water. The many species of river otters scamper
over rocks and riverbanks in North, Central, and South
America, Europe, Africa, and Asia. None but the sea
otter is adapted for a life spent at sea.

When swimming in dark or murky water, where it’s
hard to see, sea otters use their sensitive whiskers to
feel their way around and to find food. Their whiskers
also help sea otters feel vibrations in the water.
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A sea otter’s
forepaws are very
sensitive. They
have short claws
that usually don’t extend
beyond the edge of the

To get around at the surface,
sea otters swim on their backs.

Usually, they kick their hind feet

out to the sides. But sometimes pa:iv. They also have tough
they just swish their tails back pads on their paws to help
and forth without using their them grip slippery fish and
feet at all 2. pick up prickly sea urchins.

Inside their paws, they
have five individual fingers,
much like your fingers.

See for yourself how a sea otter’s paw

i3 look cl
at};o:eaozu:r’:sle,gck | works. Pull a sock over your hand.
feet, you will see that 11 § Now write with a pencil. See how

well you can control the pencil, even
though your thumb and fingers are

b covered? In the same way, a sea otter
can manipulate objects even though its
paws are covered with mitten-like skin.

the outside toe is the
longest, and the inside

toe is the smallest—

just the opposite of

your toes! For otters, %
this works. Your feet are - |
designed for walking,

but with a large outer

toe, an otter can {
spread its webbed feet "L B
wider for swimming. /-"

Sea otters have strong jawbones and

.
large, rounded teeth to help them ' ! )‘“
crush the shells of crabs, snails, ' ' U -
and sea urchins. Their big ’ A ~— 2
lower teeth, called incisors, d N
jut forward and are used .

to scoop the meat out of
the shells.

Sea otters have extremely flexible spines. This allows
them to bend their bodies backward 1 and forward 2
in a complete circle. A flexible spine also enables a
sea otter to reach every inch of its body when cleaning
its fur. As you will find out on the next page, clean fur
is very important to a sea otter.
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Introduction
Sea otter biology (Enhydra lutris)

*Sea otters are marine mammals. (Can you name any other marine mammals?)
But otters are in the weasel family (the only marine mammal in the weasel
family)

*All marine mammals live their whole lifein the ocean, they even give birth to
their young in the ocean or on the beach (or ice), and they all suckle their
young,

*Water takes away body heat much faster than air. All marine mammals need to
keep warm. Scals and whales have blubber (fat) to keep them warm. Polar bears
and sea otters have special fr.

*Sea otters have the densest fur of any animal in the world. They have up to |
‘million hairs in one square inch of pelt on their backs; that is 17 times the
‘number of hairs on a dog!

*The second way to keep warm is by eating a lot. They burn a lot of food. You
will learn at Station I just how much an ofter cats.

*Otters can eat over 160 different prey species. At sation Il you will learn
about some of them.

*When the sca otter finds something to cat ke a clam or a sea urchin, it puts it
in special skin folds under its arm and brings it to the surface. Sea otters ofien
use a rock to crack the shells open.

*They put all the food on their belly, then take out the edible picces with their
hands and cat them.

*Sea otters can also catch fish; they are the only marine mammal to catch fish
with their front paws, not in their mouth. The fish are often swallowed under
water, which is why people don’t see them cating fish very much.
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A sea otter uses its forepaws as clamps to press water
out of its fur. In addition to rubbing hard to get air
next to its skin, an otter may blow into its thick coat.
This traps even more air in the underfur.

Using its sharp claws
as a comb, a sea otter
will scratch and brush
its fur to untangle and
clean it. A grooming sea
- - otter will roll, twist, and
squirm to reach every
inch of its fur. Its coat is
loose on its body, an
otter can pull it around
to clean areas that are
hard to reach.

Although a sea otter looks soft and cuddly, it would

probably snap at anyone trying to pet its fur. Sea otters
usually don’t enjoy having their coats touched because
this could soil their fur and be harmful to their health.

Many dogs, like this German
shepherd, also have thick
fur—but it’s not nearly as
thick as sea otter fur. Otters
have at least four times as
much fur on their bodies as
German shepherds do.

Doc Fur Y \ Y
o e i
» .
N
‘{.\\

A German shepherd has only
about 40,000 hairs per square
inch, whereas a sea otter can have
up to a million hairs per square
inch! If you tried to part a dog’s fur
with a comb, you would be able to
see the skin at the base of the fur.

Sea OTTER FUR

Sea otter fur is so thick
and dense it would be
impossible to part it with
a comb and see the skin.
Because sea otters need
warm coats all year long,
they don’t shed hair all
at once like some other
animals. Instead, they
lose a few old hairs at a
time—and grow a few
new ones—all year long.
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sea otter’s coat must be groomed and

cleaned constantly. Clean fur is a matter of

life and death to a sea otter. This is the only
marine mammal without a layer of fat, or blubber, to
keep it warm in the cold ocean. Instead, the sea
otter’s thick fur coat must keep it warm.

Sea otters have the thickest fur of any animal in the
world. In fact, some otters have as many as a billion
hairs on their bodies. But it’s not the fur alone that
keeps otters warm—a sodden, soggy coat would be
cold! Instead, a protective pocket of air at the base of
the fur insulates sea otters from the ocean’s chill.

Because their fur is so dense, sea otters must
spend a great deal of time each day grooming
themselves. If they don’t groom, their fur gets
matted and cannot hold air bubbles. By keeping
clean, sea otters stay healthy and warm.

can’t float as well either.

When a sea otter dives

See for yourself how air bubbles help
a sea otter float. Fill a sink with water.
Then push a dry sponge under the
water. See all the bubbles coming out of
the sponge as it fills with water. Now it
barely floats. If a sea otter doesn’t often
fluff up its fur to trap bubbles, then it

A sea otter has two types of fur. There are
the long, coarse strands called guard hairs,
and there are the shorter, finer hairs called
underfur. When otters groom themselves,
they are actually fluffing up their underfur
to trap tiny air bubbles between each hair.
These bubbles make a shield that blocks
out the cold water.

underwater, a constant
stream of bubbles rises’
from its coat. Although
these bubbles are essential
for warmth, they can makej v
it harder for an otter to
dive deeply. Otters prefer
to find food in more
shallow water.

Now squeeze out the wet sponge
and set it on the water’s surface.
Notice how it floats higher in the
water. That’s because you've
replaced the water with air
bubbles. That’s just what a sea
otter does when it grooms itself.
It squeezes out the water to
make room for the air bubbles.
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Some small mustelids often hunt bigger animals that outweigh them.
One reason they are able to kill the larger prey is because

Extremely powerful muscles
surround the jaws and skull of
amustelid. This makes even
small mustelids, like the mink,
unbelievably strong. The mink
can hold its jaws shut for a
long time, so that its prey
cannot break loose.

mustelids have very strong jaws and sharp teeth.

Mustelids have long, pointed
canine teeth (1) for grabbing
their prey. Their sharp cheek
teeth (2) slice meat so that it
can be swallowed.
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Summary

‘When Kodiak was discovered by the Russian explorers, there were
‘many sea otters. In the late 1700’s, the Russians settled on Kodiak in
‘Three Saints Bay and began a trading post for sea ofter pelts. They
hired some of the local native people to help them hunt the ofters,
then they shipped the furs to Russia, and some to China. A single sea
otter fur was worth so much, that a man did not have to work for two
years. However, a lot of the trade ships were lost on the journey back
to Russia and many people drowned. there were lots of
sea otters all along the Pacific from Japan, along the Aleutian Islands,
all along the coast to California. Sea ofters were hunted so much that
by 1900, they were almost extinct. In 1911, the sea otter protection
act was passed and sea otters were put on the endangered species list.
Today, only Alaskan Natives may shoot sea otters in Kodiak and even
they may only take one per year. Slowly, the sca ofters are becoming
‘more again.
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angers to sea otters began when people started
hunting them for their fur in the 1700s and continued to
hunt them until 1911. The first people to bring otter furs
to the marketplace were the Russians. They made so much
money selling them that other nations began hunting otters,
too. Close to one million sea otters died during this period.
The only reason the hunting stopped was that no more
otters could be found. Although it seemed too late, a law
was passed in 1911 making it illegal to hunt sea otters.
This helped protect the few otters that remained.

Now there are new dangers to sea otters. Oil spills are
major threats. When oil sticks to otters’ fur, they can’t float or
stay warm. Alaskan sea otters have already been injured by oil
spills, and California sea otters are also at risk. To find out how you
can help sea otters, write to Friends of the Sea Otter, P.O. Box 223260,
Carmel, California 93922, or visit www.seaotters.org.

. &

People who hunted sea otters paddled
their boats close to them and then killed
them with guns or spears. Although native
Alaskans had been hunting otters for years,
it was not until foreigners began hunting
them that their numbers declineds"

Russians and other hunters
took sea otter furs to traders.
The traders then sold the
furs to Asian and European
markets. Furs were sold in
London and other major
cities to be made into
coats, capes, and other
winter clothing.

Paciric OceaN

-

As the map shows, sea otters once
- lived all along the North pacific
- coast (yellow areas). Today they
can only be found along the coasts
of Russia, Alaska, and central
California (red areas).

. ForMER RANGE
. PRESENT RANGE

‘When sea otters are alarmed
or frightened, they hold their
paws up in the air and hiss.
If anyone comes too close,
they dive
under the
water for
safety.
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Ip beds, often swimming just beneath the _
E e, they can suffer injuries from careless
boaters. Motorized jet skis are particularly
- dangerous for otters. Even though they have
~no propellers, jet skis can zip through kelp
~ beds at top speeds—running over otters and
sometimes injuring them seriously.
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Fishertien drbp “walls” of tiing in the.
ocean to catch fish. They are called gill nets

P Oil prevents air bubbles from
because fish swim into the mesh and are o '
trapped when their gills get caught in the ! stay:;:lg;m anoif Ifier’s mrttelrf resc;:eed
net. Sometimes sea otters and other qulcbbé;m A ﬂ.e mss:a % tocaclll
marine mammals get tangled in the nets, < ‘ lst;r:oat B::: Booh ifisto;’sprescug ‘

0 . - - 4
too. Now, under California law, fishermen it can still get sick—especially H4t

cannot put their gill nets in water less than
180 feet below the surface. Sea otters
seldom dive that deep, so the law gives
them better protection.

swallowed any oil.

To increase their range and
chances of survival, Alaskan sea

. otters have been moved to areas
along the Pacific Northwest coast.
Some of these relocated otters
have established new colonies.

Off the coast of central California, a 100-mile-long sea
otter refuge was established to protect otters from harm.
But even outside this refuge, sea otters are protected
under the Marine Mammal Protection Act. It is
important to keep the laws that protect wildlife.

-
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A sea otter feeds at the surface, floating
on its back. It takes the flat stone it has
carried in its pouch and places it on its
chest. Then, holding the food between
both paws, it pounds the shell on the
stone until it cracks open.

While they are eating, and after they
have finished a meal, sea otters roll in
the water to wash off bits of shell, food
scraps, and fish slime. By frequently
rolling in the water, the otters keep the
food from getting stuck in their fur.

Kelp is the fastest-growing
plant in the world. Kelp also
provides homes for many
types of sea creatures. Sea
otters help kelp to grow by
eating its greatest enemy—
the sea urchin. Sea urchins
devour kelp very quickly.
With sea otters around, the
sea urchin population is
kept low so the kelp forest

can flourish.
People who harvest shellfish for a living
blame sea otters for eating too many
sty alone. s true thae .otters b 1 Kelp harvesting is a huge industry. Kelp tops
do eat a lot of shellfish. But studies t T dor.call i
show that there are fewer shellfish all : TSR 0 4 DO ed alginate,

which is used as a thickener in
milkshakes, ice cream, and
toothpaste. It is also used in
frozen dinners, juices, and salad
dressings as well as in vitamins
and medicines. Have you
had your kelp today?

along the California coast—even in
places where there are no sea otters!
This suggests that it is people who
are taking too many shellfish—

not sea otters.
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ea otters eat many different types of food—
and a lot of it! Shellfish is their favorite food,

especially clams, scallops, mussels, and
To find food, a sea otter may

abalone. But they also like crabs, sea urchins, squid, T e o chaanally
snails, octopus, and fish. They prefer foods that they to 300 feet. But otters usually
. . prefer shallower water where food
can pick up easily or pry off rocks. " e N hoir e rage 4
In areas where sea otters have been living for a long dive is 35 feet and lasts about a
time, studies show that individual otters have their own minute. When necessary, sea

otters can stay submerged for
several minutes.

favorite foods. Each otter eats only two or three types
of foods. This could explain why so many otters can
live peacefully in the same area.

To collect and eat their food, sea otters often use
large stones as tools. Humans, a few other primates,
and sea otters are the only mammals known to use
tools. They use stones as hammers to break loose
abalone or mussels from the rocks. They also
bang shellfish against flat stones to crack

open their hard shells. -
\ -
HEAT 2
i . FOOD CHANGES
2 INTO ENERGY

HEAT

Sea otters have a high metabolism. They change
food into energy at a fast rate. This heats up their
bodies and keeps them warm. Even with thick
coats, sea otters lose body heat much faster than
land animals do. A sea otter needs to eat a lot to
keep its body temperature up.

When a sea otter
finds shellfish or
other foods, it
sometimes stashes
them in hidden
pouches located under -
its forelegs. But more
were like a sea otter, frequently, it carries a flat
you would have to eat a stone in its pouch and f¢ - .
mountain of food every ! - - 3
day just to stay warm! ' -

-
e 1
Sea otters eat one-quarter

of their body weight in
food every day. If you
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ea otters are truly irresistible. They
Sare cute and cuddly looking, with friendly

faces and playful personalities. It’s hard
to believe that these delightful creatures were
once hunted almost to extinction. But at one
time, sea otters were in great demand for their
pelts to make fur coats. By 1910, it was thought
that sea otters were extinct. In 1911, the United
States signed a treaty with Japan, Russia, and
Great Britain that made it illegal to hunt sea
otters, on the off chance that some still survived.
Some did survive, and the population made a
remarkable recovery—until recently.

Sea otters are found only in the North
Pacific Ocean, where they live along rocky
shorelines and in protected coves.

Unfortunately, sea otter populations are on the
decline throughout their range. Most live in the
northern part of their habitat, near Alaska,
Canada, and Russia, where they have a large
population of around 123,000. Their numbers
decrease as they move south, with only 2,900
residents along the California coast as of 2014.
Scientists think that there may have been as
many as 16,000 sea otters in California during
the 1800s.

There are 13 species of otters, but only
one species of sea otter, divided into three
subspecies. The other otters are river otters.
All otters belong to the weasel family, which
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includes weasels, skunks, minks, sables,
ermines, wolverines, and badgers. The scientific
name for the sea otter is Enhydra lutris, which
means “otter in the water.” The name fits sea
otters well because they spend almost all of their
time in the ocean—they eat, sleep, mate, give
birth, and feed their young at sea. They are the
most aquatic of all otters.

Sea otters are the largest members of the
weasel family. They are also among the smallest
of all marine mammals. Like whales and other

marine mammals—like all mammals—they
breathe air, feed milk to their young, are warm-
blooded, and have hair on their bodies.

Groups of sea otters, called rafts, float
among the Kkelp beds, where there is plenty of
food. Playful by nature, they are sometimes
called the “clowns of the kelp beds.” But their
playfulness and curiosity contributed to their
near extinction in the early part of the 1900s.
While the return of the sea otter is a success
story, the current decline in the southern
population shows how important it is to guard
against threats to the sea otter’s safety.

Sea otters spend most of their time eating, resting in
the kelp, or cleaning their fur. They are the only marine

mammals that eat, sleep, and carry their young while
floating on their backs.
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Station IT

‘What does a sea otter eat?

Sea otters cat many different animals. Do you know these animals?
‘What do the animals eat that are prey for sea otters?

Usually, sea otters dive to about 30m (100 feet) to get food. Males.
dive a little deeper, females with pups shallower. They bring most

food to the surface, but they can catch fish with their hands and eat
them quickly under water.

1. *Make a list of the animals that sea ofters cat. We probably don’t
have all of them here!

2. *Learn about some key prey species of sea ofters: Read the
following clues, then draw cach animal into the picture_(next page!)
‘where you could find it: Use these clues to decide where to draw the
animal in its habitat!

Sea urchins-they cat seaweeds, especially bull kelp.
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Sea stars-cat clams and mussels and any other small animals they find
dead or alive. Can be in shallow o deep water.

Butter clams-filter feeders (cat plankion), live buried in mud or sand
in shallow water.

Scallops-filter feeders; they can swim! They lic on top of sandy
bottoms in decper water.

Hairy tritons- predator snails; Eat other snails, rmussels and bamacles.
Chitons- graze algac off rocks in the intertidal

Crabs (king crab, tanner crab, kelp crab)- baby crabs are eaten by
bigger crabs and by fishes. Where can they hide?

Fish_(herring)-Their schools are in the open occan. But herring come
1o shore once a year to spawn. Herring like to attach their cggs to
seaweeds.

Fish (halibut) -Halibut young live in shallow water but below the
tides. They like to bury in the sand so they can’t be scen. They cat
little crabs, shrimp and worms

octopus-like to hide under rocks in the water.
Look at your picture:

Sea otters love rchins for food. Urchins cat young kelp plants or
gnaw on the bottom of kelp plants. When the ofters are gone, there
are more sea rchins. What happens to the kelp forest when the sea
otters are gone? What does this change mean for other animals such
as young rockfish, crabs, or herring?
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