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Warning!





        [image: Warning!] right where you are. You now only have a few seconds to make your
        decision. You must decide here and now which direction your life is going to take you from
        here on. If you are squeamish in any way or a complete scaredy pants, then it’s best if you
        put this book right back where you found it and walk away while you still can. Your nerves
        will not be able to hold out to the heart-pounding exploits within this book. On the other
        hand, if you have a thirst for adventure and dodging danger, and you’re not easily scared,
        then welcome. You are now “in.” You are now part of a very elite and specialized group. A
        group of explorers who, by the end of this book, will have the skills and know-how to master
        even the most dangerous situations on Earth. 

Want to know how to survive the ravaging winds of a hurricane? Or how to survive a super
        tsunami? Would you like to be able to dodge pyroclastic bombs? Or hitch a ride on a lahar?
        If the answer to these questions is yes, then you’ve come to the right place because in your
        hand is your guide to surviving anything, anywhere, at anytime. You will not only learn how
        to combat the highest mountains and the deepest oceans, you will explore the freezing poles
        and sweltering deserts, and everything else in between. What’s more, this is not just a
        survival manual—it’s an insider guide to the science and mechanics of planet Earth. This is
        your guide to surviving anything from the four corners of the Earth. This is your guide to
        surviving anything Earth can throw at you! So, kit up, engage your brain and prepare
        yourself for the ride of a lifetime. 
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Milky Seas 

            Milky seas are not really life-threatening, but they are a really cool and very rare
                natural phenomena that any intrepid explorer would be bursting to experience. Milky
                seas have long been recorded and described in maritime or oceangoing folklore. In
                the 18th century, these weird phenomena were written about in the Jules Verne
                classic novel, 
                    20,000 Leagues Under the Sea
                , but until recently there was no real scientific proof to back up the crazy
                claims of seafarers. 

            Many sailors would describe what they were experiencing as though they were “sailing
                upon a field of snow” or “gliding over a giant sea of milk,” all of which was
                experienced in absolute darkness with not so much as the light of the moon. 

            The glowing waters appear to extend right out to the horizon in all directions and
                can last from several hours to several days. 

            More recently, it has been possible to gather clearer scientific evidence about milky
                seas. On the night of January 25, 1995, a British merchant vessel, the S.S. 
                    Lima
                , was sailing through the northwestern Indian Ocean off the coast of the
                African nation of Somalia, when it sailed into a milky sea. The ship’s captain
                wanted the event recorded and so contacted the Naval Research Laboratory (or NRL for
                short). It was able to track the milky sea from space using a special satellite that
                can detect extremely low levels of visible light. 

            
                [image: Illustration of a satellite.]
            

            The satellite detected images of an enormous area of glowing water spanning over
                6,000 mi2, or approximately 15,000 km2 (that’s the same surface area as the entire
                State of Connecticut in the United States). The glowing continued for three whole
                nights. The cause of these strange nighttime events is still being discussed, but
                scientists believe they are linked to strong bioluminescence (which is science-speak
                for natural biological light). The light is thought to be produced by huge colonies
                of bacteria in surface waters. In other words, this is the ocean’s own version of
                billions upon billions of tiny fireflies grouping and glowing together. Those guys
                are a real bunch of bright sparks! 

            
If You Are Planning an Expedition
                To Discover a Milky Sea, You Will Need the Following: 

            
                
                    	
                        A seaworthy oceangoing vessel, aka, a boat 

                    

                    	
                        A reliable and experienced crew (easily recruited with a palm of silver)
                        

                    

                    	
                        Sufficient food and fuel for a long expedition 

                    

                    	
                        An awful lot of luck! (Remember, these events are extremely rare and only
                            the most daring and fortunate explorers have encountered them.) 

                    

                

            

            
                
                    
                

                
Young
                        Scientist Activity How to Make Water Glow 

                This experiment will allow you to make glowing water. 

                
Equipment Needed: 

                
                    
                        	A bottle of tonic water 
                    

                    
                        	A fluorescent highlighter 
                    

                    
                        	A very dark room 
                    

                    
                        	An ultraviolet black light (which can be picked up cheaply at most
                            stores) 
                    

                

                
                    [image: Illustration of items needed.]
                

                
Instructions: 

                
                    
                        	
                            Take a fluorescent highlighter pen. Be careful to break it open and
                                remove the felt tip inside. Now soak the felt in a glass of water
                                for several minutes. 

                        

                        	
                            Take the glass of water and UV black light into a very dark room.
                            

                        

                        	
                            Turn on the UV black light near your water and get ready, set, glow!
                            

                        

                    

                

                
Science Factoid 

                The fluorescent highlighter and the tonic water both contain phosphors, which are
                    special substances that give out light and have the ability to make ultraviolet
                    light that is usually invisible to the human eye, visible. The UV black light
                    and the phosphors combine to make the water glow. Tonic water also works because
                    the UV light reacts with phosphors in a chemical within the tonic water called
                    quinine. 
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Limnic Eruptions 

            
(aka, exploding lakes) 

            Now don’t get scared, limnic eruptions are very, very rare natural disasters and it
                is highly unlikely that you will ever encounter such an event, but it is best to be
                prepared. 

            These extraordinary occurrences happen when large amounts of 
                    carbon dioxide (CO2) and other gases suddenly erupt from deep lakes and can
                result in the suffocation of wildlife, livestock, and even humans. Lakes in which
                such activity occurs may be known as limnically active lakes or “exploding”
                lakes—BOOM!!! 

            
What You Should Know: 

            
                
                    	
                        For a lake to explode it must be almost completely saturated with a gas.
                            In the two recorded cases that have been observed, the major component
                            was carbon dioxide. The CO2 may come from volcanic gases
                            emitted under the lake or from decomposition of organic material. 

                    

                    	
                        Before a lake is saturated, it behaves just like a fizzy drink: the
                                CO2 is dissolved in the water. In both the lake and the
                            soft drink, CO2 dissolves much more easily when it is at a
                            higher pressure. This is why bubbles in a can of soda only form after
                            the drink is opened; the pressure is released and the gas comes out of
                            the drink. 

                    

                    	
                        Meanwhile, back at the lake, once saturated all you need is a trigger for
                            all this pressurized gas to be released. Scientists say any natural
                            event will do the trick, such as a volcanic eruption or landslide;
                            however, something as minor as wind or rain can trigger it. 

                    

                    	
                        Once an eruption occurs, a large CO2 cloud forms above the
                            lake and begins to expand into the surrounding region. As CO2
                            is denser or “heavier” than air, it has a tendency to sink to the ground
                            while pushing up any breathable air. As a result, any life forms that
                            need to breathe oxygen suffocate once the CO2 cloud reaches
                            them, as there is no breathable air (this is not good news if you are
                            present at an eruption!). Furthermore, the CO2 can make human
                            bodily fluids very acidic, potentially causing 
                                CO2 poisoning. As victims gasp for air, they actually hurt themselves more by
                            sucking in even more CO2. 

                    

                

            

            
Survival Tips 

            Fortunately, these events are exceedingly rare and have only been knowingly observed
                twice. So, you are fairly safe, but just in case—you should do the following: 

            
                
                    	
                        When visiting an area that has a limnically active lake, you should check
                            if there is a de-gassing procedure in place. Some, but not all,
                            explosive lakes actually have the CO2 removed. This is
                            carried out using a very simple siphoning technique: A pipe is
                            positioned vertically in the lake with its upper end above the water’s
                            surface. Water saturated with CO2 enters the bottom of the
                            pipe and rises to the top. The lower pressure at the surface allows the
                            gas to come out of the solution. (It’s a bit like putting a giant straw
                            at the bottom of the lake and sucking out the gas.) This technique will
                            keep the CO2 at safe levels. 

                    

                    	
                        If you are unfortunate enough to be close to an exploding lake at the
                            time of an eruption, you should make your way to higher ground as soon
                            as possible. The CO2 released is heavier than the surrounding
                            oxygen and therefore “hugs” the ground and forces the oxygen above it.
                            Find the nearest hill or tree and climb—you should be safe at any height
                            above 10 ft./3 m. 

                    

                    	
                        Get an early warning system! CO2 detection equipment can be
                            expensive. A more cost-effective and fun technique is to invest in a pet
                            mouse. Mice have the ability to detect CO2 and it makes them
                            crazy! Excess CO2 in the air signals danger for mice, whether
                            it’s because too many animals are breathing in too cramped a space or a
                            hungry predator is about to exhale down its furry neck. Either way, your
                            little furry friend could save your skin. 
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Young
                        Scientist Activity Raisin’ Raisins 

                In this activity, you’re not actually growing raisins from scratch but you are
                    “raising” the raisins up using some very clever science. 

                
Equipment Needed: 

                
                    
                        	A can of clear soda such as Sprite or 7up 
                    

                    
                        	A box of raisins 
                    

                    
                        	A large glass 
                    

                

                
Instructions: 

                
                    
                        	
                            Pour the can of soda into the glass until it’s almost full. 

                        

                        	
                            Take a handful of raisins and drop them into the glass. 

                        

                        	
                            They should immediately sink, but wait a few seconds and see what
                                happens. 

                        

                    

                

                
                    [image: Illustration of this experiment.]
                

                
Science Factoid 

                The fizz you see in a soda is a gas called CO2. It’s jam-packed with
                    so much CO2 that it does not take much to cause it to come back out
                    again. The surface of the raisins traps tiny bubbles of air when they are
                    dropped into the glass. These tiny bubbles collect CO2 from the soda
                    and begin to grow. When the bubbles grow large enough, they begin to lift the
                    raisins to the top of the glass. This is similar to the gaseous release that
                    happens in the lake.

            

            
                [image: Illustration of a tsunami.]
            

            
Tsunamis 

            You pronounce tsunami, “soo-nahm-ee.” It is a Japanese word that means “harbor wave.” 

            A tsunami is a series of huge waves that are caused by movements under the sea, such
                as an earthquake or an underwater volcano eruption. The waves travel like ripples on
                a pond in exactly the same way they would if you had just thrown a rock into it, and
                they can travel at great speeds to hit the shore. Anyone who is in the path of a
                tsunami is in great danger. Here’s how to recognize the signs of a tsunami and how
                to protect yourself. 

            
Things Not To Do

            Don’t try to outrun the waves. They travel very much faster than you and much faster
                than your car can! They can travel at speeds of up to 450 mi./800 km an hour.
                (That’s pretty fast!) 

            Don’t be fooled that the waves in a tsunami are not that big. Waves from a tsunami
                can be as high as 80 ft./25 m. They only grow bigger as they get to the shore. This
                means that they can start off as just a ripple of water in the middle of the ocean
                and become bigger and bigger until they become a gigantic wave when they hit the
                shore. 

            Whatever you do, don’t climb a tree unless you have absolutely no other choice. Trees
                often snap under the pressure of the water and a tsunami can generate a huge volume
                of water. If you have to climb a tree, find a very strong and tall one and climb as
                high as you can. 

            Don’t get confused—often in movies, tsunamis are commonly mixed-up with tidal waves.
                Tsunamis are caused by eruptions or earthquakes and have nothing to do with tides. 

            
Things To Do

            Keep away from the beach! Do not go anywhere near the beach or into buildings near
                the beach. Even if you see just a small tsunami, leave immediately. Tsunami waves
                grow bigger and continue to hit, so the next giant wave may be on the way. The
                series of waves are also called “the wave train.” 

            Find higher ground. Go up a hill or to a higher area of the town or city. If you are
                trapped, find a tall, strong building and climb to the top of it, maybe even sit on
                its roof. 

            
                [image: Illustration of a person on a roof.]
            

            Leave your possessions. Your survival is more important than toys, books and other
                things. Leave them behind and get to safety. 

            Stay away for several hours. A tsunami can continue to hit the shore for many hours,
                so the danger may not be over for a while. Do not return to the area until you get
                an “all-clear” message from emergency services. If you do not get this message, wait
                patiently. 

            Find a radio and keep tuned in for updates. 

            If you get caught in the water, the most important thing is to keep afloat. Grab onto
                anything that floats, such as a tree trunk, a piece of a building that is floating,
                etc. Use the floating object to get you near something you can climb up onto and get
                out of the water if possible. 

            
Nature’s Early Warning
                System

            If you live near the sea or are on holiday there, nature will give you some very
                clear warning signs: 

            
                
                    	
                        There may be an earthquake or the ground rumbles. 

                    

                    	
                        The sea itself suddenly pulls back and leaves bare sand, making the beach
                            seem like it has grown a lot larger. 

                    

                    	
                        Local animals begin to behave in a strange manner. They suddenly leave,
                            gather in large groups, or try to get to higher ground. (Follow that
                            elephant!) 
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Maelstroms 

            This is a tough one, and unless you are fully equipped, it is going to be extremely
                difficult to defy one of these. Even when fully prepared, the odds are against you.
                However, preparation is key and if you do run into one of these babies, you want to
                give yourself the best possible chance of survival. 

            
What Are Maelstroms? 

            The word “maelstrom” is a Scandinavian word meaning “grinding current.” Maelstroms
                are very powerful whirlpools or swirling bodies of water with incredibly powerful
                downdrafts. Imagine a stormy, raging sea and add in the twisting vortex of a
                tornado. Only then can you begin to understand why sailors of old feared them so
                much and why their reputation grew to mythical status. The fear of getting trapped
                in a maelstrom before being sucked down to impending doom is still strong today. 

            Cynics argue that stories of sailors losing their lives and boats being destroyed are
                greatly exaggerated and even completely fictional; however, more recent scientific
                and documentary research seems to support the fearsome reputation of the mighty
                maelstrom. 

            
Mighty Maelstroms 

            Here are just a few of Earth’s meanest maelstroms: 

            
                    The Saltstraumen maelstrom is found about 48 mi./30 km off the coast of Norway. Near the
                Arctic Circle, it is the mightiest maelstrom on the planet and creates the strongest
                tidal currents on the globe. The turbulent waters can reach speeds of 25 mi./40 km
                per hour as hundreds of thousands of gallons of seawater are “funneled” through a
                very narrow strait. So dangerous is this area of water that there is only a small
                window of time each day when larger ships can sail through. 

            Although, Saltstraumen is the world’s strongest maelstrom, the 
                    Moskstraumen is the most famous one, mentioned in many books and movies. Located off the
                Lofoten Islands, in Norway, Moskstraumen is the second-strongest whirlpool in the
                world with powerful currents that reach speeds of nearly 20 mi./32 km per hour. 

            
Noisy Nature 

            Some maelstroms not only create some of the most dangerous waters on Earth but also
                some of the loudest. The third-largest maelstrom in the world is located in the
                relatively narrow strait of Corryvreckan on the western coast of Scotland. It can
                generate wave swells of up to 30 ft./9 m, but, more interestingly, the noise
                generated by these waters is so loud it can be heard up to 10 mi./16 km away. At one
                time, the British navy classed the waters as “unsailable” before downgrading them to
                “extremely dangerous.” 

            Similarly, the 
                    Old Sow maelstrom situated between New Brunswick and Maine earned its name from the
                “pig-like” screeching sounds that occur when the full fury of this vortex is heard.
                Smaller whirlpools on all sides of Old Sow are nicknamed “the piglets.” OINK! OINK! 

            
                
                    TRIVIA
                         Researchers in Scotland once tossed a mannequin equipped with a life
                        jacket into the Corryvreckan maelstrom. They wanted to test the tall tales
                        of seafarers that maelstroms would suck humans down into the sea’s depths to
                        their eventual doom. The mannequin entered the vortex and disappeared. When
                        it was later recovered, the dive meter showed that it had been sucked down
                        to more than 600 ft./183 m deep and the life jacket was full of gravel. This
                        was clear evidence that the dummy had been scraped along the sea floor. 

                

            

            
Survival Tips 

            I think it’s very apparent that maelstroms shouldn’t be messed with. They are
                extremely powerful, noisy and very unpredictable. If you are unlucky enough to
                encounter one, here are a few survival tips: 

            
                
                    	
                        Only travel out to a maelstrom with experienced local sailors and divers.
                            They will know the waters better than anyone else and will be your best
                            chance of getting through one. 

                    

                    	
                        If you are sailing through a maelstrom, it is best to do it when the
                            waters are calmest. Most have what experts call a “time window” when
                            it’s safest to do so. 

                    

                    	
                        If you are going to dive near a maelstrom (which is not a very wise
                            idea), you need to be fully equipped with a proper diving suit and a
                            sufficient supply of air in case you run into difficulties. You will
                            most likely need a gas mixture instead of traditional compressed air.
                            This will allow you to swim deeper for longer. Beware, though, the
                            normal limit of recreational diving is around 150–160 ft./46–49 m. If
                            you get caught up in the depths of a maelstrom’s vortex, you could be
                            swept down to much greater depths. Here, increased nitrogen levels will
                            knock you unconscious, and the oxygen you are breathing will become
                            toxic and the air you breathe will kill you. 

                    

                

            

            
                
                    
                

                
Young
                        Scientist Activity Make Your Own Maelstrom 

                With just a few items, it is fairly straightforward to make a manageable
                    maelstrom that works on pretty much the same principle as the real thing. 

                
Equipment Needed: 

                
                    
                        	A see-through plastic bottle 
                    

                    
                        	A tube of glitter 
                    

                    
                        	Dishwashing soap 
                    

                

                
Instructions: 

                
                    
                        	
                            Add water to your see-through bottle until it’s about three-quarters
                                full. 

                        

                        	
                            Drop in one or two squirts of dish soap. 

                        

                        	
                            Drop in some glitter. 

                        

                        	
                            Screw a cap onto your bottle. 

                        

                        	
                            Hold your bottle upside down and shake it round and round in a
                                circular movement. What do you see? 

                        

                    

                

                
                    [image: Illustration of this experiment.]
                

                
Science Factoid 

                The circular motion of you shaking the bottle sets up a spinning force or vortex.
                    It is these types of forces that create the real-life maelstroms. The glitter
                    you added simply makes it easier to see the motion of the water. 

            

            
                [image: Illustration of tidal bore.]
            

            
Tidal Bores 

            Despite the name, tidal bores are anything but boring. They can be very dangerous and
                also very confusing, so the untrained explorer can be forgiven for being
                disorientated by one of nature’s clever tricks. Remain focused as you prepare
                yourself for another of Earth’s surprises. 

            
What Is a Tidal Bore and What
                Causes It? 

            Tidal bores are very large waves that can surge up a river from the sea. Crazy as it
                sounds, these beauties appear to work against gravity and basically reverse the
                natural flow of the river. 

            There are roughly sixty rivers across the planet that experience fairly regular tidal
                bores. They only occur at certain times of the year and are linked to flood tides,
                which are the highest tides caused when the sun and moon are aligned, creating a
                huge gravitational pull. This “pull” literally throws water inland and forces large
                waves of water from the sea up through the river channel. 

            
Survival Tips

            
                
                    	
                        Get a good spot—not only can bores be dangerous, they are also hugely
                            popular to view. When a tidal bore is due, it is best to get a safe
                            vantage point that is close enough to give you a good view but not close
                            enough that you get swept up in the wave. 

                    

                    	
                        Listen up! The very nature of a tidal bore means they have their own
                            “roar.” Some can be heard from miles away. As the wave moves upstream
                            and gets “funneled” inland, the water gets churned up violently,
                            creating a lot of noise and acting as an early warning system. 

                    

                    	
                        Surf’s up! Some tidal bores are smoother and less violent than others.
                            These often attract “bore surfers” who arrive with kayaks, surfboards or
                            boogie boards to ride the bore inland. So, if you want to surf a bore,
                            it’s time to kit up! 
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                    TRIVIA
                         For more than 2,000 years, people have gathered at rivers with tidal
                        bores to “bore watch.” Be careful though! Many people have died from
                        drowning while watching bores. 

                

            

            
World’s Largest Bore 

            The Qiantang River in China has the world’s largest tidal bore. It can generate a
                wave that’s 30 ft./9 m high. 

            
Some Really Bore-ing Names (Not) 

            Tidal bores are such spectacular events that some have generated their own legendary
                nicknames. These include “The Seven Ghosts” in Indonesia, “The Great Roar” in South
                America and “The Black Dragon” in China. 

            
                
                    
                

                
Young
                        Scientist Activity Magic Finger Experiment 

                This clever but simple experiment is very easy to follow and a cool way to play
                    with science. 

                
Equipment Needed: 

                
                    
                        	A bowl 
                    

                    
                        	Some Water 
                    

                    
                        	Dish detergent 
                    

                    
                        	Black pepper 
                    

                

                
Instructions: 

                
                    [image: Illustration of this experiment.]
                

                
                    
                        	
                            Fill the bowl with water. 

                        

                        	
                            Shake the black pepper across the top of the water. 

                        

                        	
                            Place your finger in the water. What happens? (Nothing much, eh?)
                            

                        

                        	
                            Now, put a little detergent on your finger and dip it into the pepper
                                and water. Notice how the pepper moves away from you and toward the
                                edges of the bowl. 

                        

                    

                

                
Science Factoid 

                Water has a surface tension that makes it rise up and bulge at the top. When the
                    detergent comes in contact with the water, it lowers the surface tension a
                    little and the water begins to spread out. As the water “flattens,” it carries
                    the pepper with it toward the outer edges of the bowl. Tidal bores are caused by
                    a similar phenomena—high spring tides and gravity create a bulge in the ocean,
                    which “flattens” when it enters a river, carrying a wave with it. 
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Violent Volcanoes 

            The word “volcano” is taken from the name of Vulcan, the god of fire in Roman
                mythology. The Romans and many other civilizations witnessed the deadly power of
                volcanoes. They also discovered that volcanoes could destroy, burn and submerge both
                people and places in a much greater variety of ways than other natural hazards, and
                even today we are still drawn to live in these danger zones. First we need to look
                at how and where they form. 

            
How a Volcano Is Made 

            Most volcanoes are found along tectonic plate margins, which are long lines that
                divide the Earth’s surface, which is a little bit like the outside of a hardboiled
                egg after it has been cracked with a spoon. A volcano is formed when liquid rock or
                magma shoots out or erupts through the ground. Once above the ground, the liquid is
                then called lava, but the type of lava erupted varies greatly and can have very
                different effects. The viscosity of the lava (scientist-speak for how thick or runny
                it is) depends on the type of rock that is melted and the pressure within the
                volcano. Some lava is thick like jam while others are runny like thin, watery
                custard. As the lava cools, it hardens, forming new rock and eventually a whole
                mountain or volcano. 

            There are two main groups of eruptions. First are those that are dominated by lava
                and tend to be found at “constructive” plates, which allow basalt to rise freely to
                the surface. The second group are those dominated by ash and smoke, which is
                normally found at what experts call “destructive” plate margins where the material
                erupted is typically pyroclastic (I will brief you on this later). These differing
                eruptions, and other factors, result in very different-shaped volcanoes. 

            
                [image: Illustration of cone shapes.]
            

            
Which Type of Cone Would You
                Like? 

            Many volcano varieties exist and can be grouped by cone shape. The table below shows
                the main types: 

            
                
                    
                        
                        
                    
                    
                        
                            	Cone Shape
                            	Features
                        

                    
                    
                        
                            	Fissure volcano
                            	Gentle slopes; they are found at constructive ocean plates. The lava
                                is runny and can flow over large distances.
                        

                        
                            	Shield volcano
                            	Gentle slopes but steeper than fissure because of repeated
                                explosions and the continuous build up of lava layers.
                        

                        
                            	Composite volcano
                            	These are large and old volcanoes made up of both ash and lava.
                        

                        
                            	Crater, aka Caldera, volcano
                            	These are formed during very violent eruptions normally after there
                                has been a large buildup of gas beneath the volcano. Often these
                                volcanoes have large, blown-out craters caused by explosive
                                eruptions.
                        

                        
                            	Cone volcano
                            	These volcanoes have symmetrical sides but the types vary depending
                                on whether ash was erupted or viscous lava.
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