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Science is a unique and valuable process for teasing out the truth about how this 
otherwise mysterious universe works. It is unique in that it is not just a body of 
knowledge or dogma written in some authoritative book. In fact it is the very 
opposite of that. The whole point of science is to try and prove its ideas wrong! 
Science is valuable because it attempts to remove human subjectivity and bias 
from the process, giving us the most objective world-view possible.

However, numerous surveys over the years have shown that many people have 
difficulty understanding even the most basic scientific concepts. They have 
difficulty understanding not only the outcomes of science, but they appear to 
misunderstand the very processes of science itself. It is no surprise, then, that 
many people still hold onto beliefs that the scientific method, summarised in this
diagram, have subsequently shown to be untrue. An eclectic mix of three dozen 
or so of these false beliefs will form the content of my talk today.

For each one of these science-based myths and misconceptions I will reveal 
what science has to say about it. And along the way I hope to impart a bit of a 
better understanding of the way that science works.

So, let's begin with a few myths related to what we eat:
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Myth No. 1: Chocolate gives you acne.

You probably were told this during those awkward adolescent years, and you 
might have even reluctantly given up chocolate because of it. It might be too late
to hear this now, but this myth was disproved over half a century ago. Numerous
controlled tests have been done over the subsequent years showing no link at all 
between chocolate consumption and the severity or the frequency of acne.

The most notable of these tests were done way back in the late 1960's where 
randomised groups of acne sufferers were either fed excessive amounts of 
chocolate or fake chocolate or no chocolate at all and the extent of their acne 
measured over a period of time. No connection between chocolate consumption 
and acne was found. Of course there are plenty of other good reasons to avoid 
excessive chocolate consumption, but it appears that getting acne is not one of 
them!

Page 3 of 98



Myth No 2: Some chemicals are toxic. Others are non-toxic.

You hear claims like this all the time, especially from those promoting 
alternatives to pharmaceuticals or vaccinations, or who prefer to push diets or 
medicines that are “chemical free” or “natural”. At first glance it might seem 
perfectly reasonable to be alerted to the toxic effects of certain chemicals, and to
avoid them at all costs. But these claims often fail to understand what it actually 
is that makes something toxic or poisonous.

The real basis of toxicity was first stated 
by the Swiss physician Paracelsus nearly 
500 years ago who said...

“All things are poisons, for there is 
nothing without poisonous qualities. It is 
only the dose which makes a thing a 
poison”.

In other words, if you are speaking about 
substances in foods or vaccines or 
anything, the most important principle is 
that it is only the dosage that makes them 
poisonous or toxic. Everything we can 
consume or breathe is potentially toxic, 
but the overriding consideration must be 
the dosage, not just the presence or 
absence of a particular substance.
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Consider, for example, the substance formaldehyde, whose presence in many 
vaccines has been considered by anti-vaxers to be “toxic”. Of course, the more 
accurate argument should be that formaldehyde is toxic in high doses but, as you
can see in this image, the “natural” dosages in some fruits and even in infants’ 
blood are many times higher than the meagre dosage found in vaccines.
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Or consider another more familiar substance... pure water. Water in small doses 
is obviously essential for life. But in large doses water can not only make you 
sick, it can kill you. This is because too much water can cause an imbalance 
between water and sodium in your blood and in your cells, leading many 
systems to fail or even shut down.

So, be wary of any claim that such-and-such a chemical is toxic. The relevant bit
of information that determines its real toxicity is not its presence, but its dose!
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Myth No. 3: The “5-second rule” applies when food is dropped on the floor.

This commonly repeated myth basically states that if food dropped on the floor 
is picked up within five seconds it is still safe to eat. I suspect that whoever 
came up with this "five-second rule" had probably just dropped their sandwich 
on the ground and needed a sanitary excuse to save it.

But according to research from Clemson University, that sandwich could have 
easily picked up toxic salmonella bacteria during its brief time on the floor, 
especially if dropped on a tiled or wooden surface.
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When the Mythbusters tested this myth they discovered that different foods 
yielded a range of results. Comparing the bacteria colonies picked up by biscuits
and pastrami after they were dropped on a typical floor for a few seconds, they 
noticed that the wet pastrami scooped up far more microrganisms than the dry 
biscuit.

When they analysed food-free contact plates that had spent different lengths of 
time on a contaminated surface, the "five-second rule" quickly crumbled. Even 
if something spends a mere millisecond on the floor, they discovered that it can 
attract bacteria. How contaminated it gets depends more on the food's moisture, 
its surface geometry and on the floor condition than it depends on time. So the 
Mythbusters had no hesitation in declaring this particular myth “busted”.
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Myth No. 4: Certain foods are natural aphrodisiacs.

Although certain foods like chocolate, oysters, sugar or spicy food are frequently
claimed to affect one's libido, research has shown them to be largely ineffective 
at producing any sexual response in either men or women. Some preliminary 
evidence is slightly more encouraging for a few natural supplements, such as 
ginkgo or ginseng, but the results are minimal at best and more research is 
needed.

While there's little harm in experimenting with most foods to see if they're 
effective natural aphrodisiacs, you need to be aware that most supplements are 
unregulated and may well contain substances that may interact with other 
medications or which can even be toxic. 
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For example, Spanish Fly, a commonly touted natural aphrodisiac, can cause 
kidney damage and gastrointestinal bleeding.

Also, in many cultures, especially in Asia, numerous substances are used to 
enhance sexual performance. These include Rhino horn, tiger testicles, and even 
the still-beating hearts of snakes. When scientifically tested in double-blind, 
controlled trials, none of these substances are shown to work any better than 
placebos, yet these beliefs persist, unfortunately contributing to the extinction of
many species of plants and animals.

So, what about one more food-related myth before we move on to another 
category...
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Myth No. 5: Sugar causes hyperactivity in children.

If your kids are going crazy with hyperactivity, you can't blame the sugar. 
Numerous scientific studies have been done over the decades and virtually all of
them have failed to find any evidence that supports this notion.

This particular myth may date back to 1974, when a Dr. William Crook wrote a 
letter to the American Academy of Paediatrics, suggesting that sugar was a 
leading cause of hyperactivity. A letter, of course, does not include the rigorous 
scientific research that a scientific paper does, and according to the National 
Institute of Mental Health:

'The idea that refined sugar causes ADHD ... is popular, but much more research
discounts this theory than supports it.'

It appears that the correlation that many parents report between their children's 
hyperactivity and their sugar intake is most likely coincidental and that any 
observed hyperactivity is not caused by the sugar.
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It has been suggested that this observed behaviour may have much more to do 
with the circumstances around the higher intake of sugar... For example, sweet 
drinks and cakes are more likely to be served on special occasions like birthday 
parties where the presence of other excited children and the general celebratory 
atmosphere conspire to make children more stimulated and hyperactive.

This, by the way, is a classic example of one of the cornerstones of scientific 
literacy, summed up in the pithy but very meaningful phrase...

“Correlation does not equal causation”. It is amazing just how many myths have 
arisen because of the confusion of correlation with causation! Just because two 
phenomena occur together it doesn't necessarily follow that one causes the other.

I might also add that there has been some research that has found a slight causal 
link between certain food colourings and childhood ADHD, so, given that many 
sugary foodstuffs (such as the infamous red cordial) also contain these suspect 
food colours, this connection may be further complicating the sugar myth.

But let's now move on from myths about food and examine some related to 
animals...
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Myth No. 6: Cats and dogs are colourblind.

This myth has been around for quite some time, despite the fact that it has been 
proven false for nearly half a century. This myth even seemed to be backed up 
by the results of scientific experiments...

For instance, in 1915 at the University of Colorado, two scientists were trying to
determine whether cats could see colours, so they devised an experiment where 
two jars, one grey and one coloured, were placed before the cat. If the cat 
touched the coloured jar it would get a tiny fish. If it touched the grey jar, it got 
nothing. After 18 months and 100,000 tries, the cats only correctly picked the 
coloured jar around half the time. Given that the odds were 50/50 in the first 
place, it would seem from this that they couldn’t see colour.

Given the large sample-size, this particular bit of research was accepted and for 
a time it was considered a “fact” that cats were completely colourblind.

However, cats did have colour detecting cones in their retinas so why couldn’t 
they see colour?
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Obviously, a more advanced scientific experiment was needed. Using 
electrodes, neurologists wired up a cat’s brain and showed the cat various shades
of colour.  What they found was that the cat’s brain did respond to, and 
distinguish between, many shades of colour. Hence, the researchers concluded 
that cats could perceive colour.

So why did the cats in the original experiment never learn that they could have 
all the fish they wanted if they just kept picking the coloured jar? Nobody really 
knows, but if you've ever tried to get a cat to do what you wanted it to do you 
probably understand!
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In any event, it appears that cats are partially colourblind in that they seem to 
have difficulty seeing red, but they have no problem with blues and greens. So 
it’s possible that this partial colourblindness played a role in some of those 
earlier experiments that seemed to demonstrate that cats couldn’t see colours.

Page 15 of 98



This same type of experiment was run on dogs, with much more success - 
presumably because they long to please you, unlike cats who most likely pick 
incorrectly out of spite! Dogs do have significantly fewer colour detecting cones
in their retinas than humans, though, so scientists estimate that they only see 
colours about one seventh as vibrant as humans do. Despite this, dogs were 
quickly able to learn to distinguish not only grey from various colours, but also 
to easily distinguish between many shades of colours. Like cats, though, dogs 
are partially colourblind. They have trouble with differentiating between red, 
orange, and chartreuse shades, though they can distinguish red and blue, and 
even between the various shades of blue.
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Myth No. 7: Lemmings commit mass suicide by jumping off cliffs.

Lemmings are cute little mouse-like rodents that favour tundra and open 
grasslands. And they do not commit mass suicide by jumping off cliffs. It's a 
myth, but it's remarkable how many people still believe it. It's a complete urban 
legend that has been blown way out of proportion. The truth is that the myth was
based on a 1958 Disney documentary called “White Wilderness”.
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"White Wilderness" featured a segment on lemmings, theatrically detailing their 
strange compulsion to commit mass suicide by leaping off cliffs into the ocean.
But according to a 1983 investigation the lemming scenes were all faked. The 
lemmings supposedly committing mass suicide were actually thrown off a cliff 
by the Disney film-makers. The epic "lemming migration" was staged using 
careful editing, tight camera angles and a few dozen lemmings running on a 
snow covered Lazy-Susan style turntable.

Page 18 of 98



Disney likely confused dispersal with migration, and dramatically embellished a
small kernel of truth. Like many other rodent species, lemming populations do 
fluctuate enormously based on predators, food, climate and other factors. Under 
ideal conditions, in a single year a population of lemmings can increase by a 
factor of ten. When they've exhausted the local food supply, they disperse, just 
like moose, beaver and many other animal populations do.

Lemmings can swim and will cross bodies of water in their quest for greener 
pastures. Sometimes they drown. Dispersal and accidental death is, however, a 
far cry from the instinctive, deliberate mass suicide depicted in "White 
Wilderness”. The compelling voice-over in the documentary implies that 
lemmings take the plunge every seven to ten years to alleviate overpopulation. 
This is just not true!

Consider now this next myth, concerning the behaviour of the human animal...
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Myth No. 8: Elevator “Door-Close” buttons must do something.

Have you ever suspected that pressing the Door Close button in a lift doesn’t 
seem to do anything? Well, you may just be right! Ever since 1990, when it was 
actually made law in America, the Door Close button doesn’t actually cause 
American lift doors to close any faster. In Australia this has not yet been 
engraved into legislation but surveys have found that about half of all Door 
Close buttons don’t do anything, and the other half only work at certain times.

The reasoning behind this is that lift door opening times are better off being 
controlled by a computer which can take into account all of the other factors 
affecting the operation of a lift. This is particularly the case during busy times in
multiple-lift buildings when lift movements need to be coordinated to achieve 
maximum efficiency. In Australia, these are the very times when even an 
otherwise working button may be temporarily inactivated.

So why have the Door Close button there at all? It appears that it is there to give 
us the illusion of being in control. After extensively studying this phenomenon, 
researchers at Harvard University recently concluded that...

“Perceived control is very important. It diminishes stress and promotes well-
being.” In effect, the dummy Door Close button acts very much like a placebo... 
where a person is given an inert pill but are told that it is real medicine. Their 
expectations then “fool” their body into behaving as if the pill was actually the 
real medicine.

So, the next Door Close button that you press may actually be doing nothing... 
but I suspect that you’ll probably still press it anyway!
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There is also evidence, by the way, that Pedestrian Crossing buttons and office 
thermostat controls may also be examples of placebo buttons. Or at least they 
may be made inactive at certain times of their operating cycle. In 2003 dummy 
thermostats were installed in a Colorado business and the illusion of control they
gave apparently reduced the number of service calls by 75 percent!

Let's now move on to explore a few myths of the astronomical variety...
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Myth No. 9: There is a dark side of the moon.

Slide 36a:
No scientist ever uses the phrase “the dark side of the Moon” unless, of course, 
they're referring to Pink Floyd's fabulous album from the 1970's. It's a phrase 
mistakenly used by people when they really mean to say “the far side of the 
Moon.”

There just is no “dark side” of the Moon. The Moon actually receives equal 
amounts of sunlight on each side, during the lunar day. A lunar day is the time it
takes for the moon to complete one whole revolution relative to the sun. One 
lunar revolution takes about 29 Earth days. On the other hand, the far side of the 
Moon refers to the side opposite to the one we see from our position on Earth.

Page 22 of 98



Since the Moon is tidally locked to the Earth, we only ever get to see one side of
the Moon from our vantage point on Earth.

So, what does “tidally locked” mean? Well, most people know that the moon’s 
gravitational pull causes a bulge in the Earth’s oceans, one bulge facing the 
moon and the other on the opposite side of the Earth. Few, however, realise that 
the Earth's gravity similarly distorts the actual material of which the Moon is 
made, creating slight bulges on opposite sides of the Moon's surface.

However, it takes a period of time for these bulges to form—and during that 
time, the Moon will have moved and rotated a little. This results in forces on the 
bulge closest to the Earth no longer aligning with the forces on the bulge further 
away.

In this image you can see that Force B, acting on the bulge facing the Earth, is 
slightly greater than Force A, acting on the bulge on the far side, because B is 
closer to the Earth than A is. This misalignment of gravitational forces produces 
a small rotational force, or torque, counter to the direction of the Moon's 
rotation.

Over a very long period of time, this torque slows the rotation of the moon until 
its rotational rate exactly matches its orbital period—resulting in the tidal bulges
always being aligned with the Earth's gravitational pull. Hence we can never see 
the OTHER side of the Moon from Earth.

Let's now move on to another space-based concept that is also generally 
misunderstood...
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Myth No. 10: Our Solar System looks something like this...

Despite the fact that almost every textbook depicts our Solar System looking 
something like this image, they are nowhere near accurate. The relative sizes of 
the planets and their relative distances are always completely wrong. Now, one 
way to grasp the real dimensions of the Solar System is to build an actual model 
of it, with both the sizes of the planets and their orbits built to scale.

Fortunately, a bunch of science nerds in America decided to do just that. And 
they made a little video of it. The video clearly shows that when the Earth is the 
size of a marble, the outermost planet, Neptune, is nearly six kilometres from the
Sun!

Let's now consider another myth about planet Earth, namely...
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Myth No. 11: Most people in the Middle Ages thought the Earth was flat.

This is a common myth that persists to this day... in fact I remember as a child 
being told that it was the voyage of Christopher Columbus in the late 15th 
century that proved the Earth was spherical. It is simply not true that people in 
the Middle Ages thought the world was flat. It is also not true that Columbus 
disproved a flat Earth. In fact the ancient Greeks not only knew the Earth was a 
sphere, they had mathematically proved it in 250 BC by measuring the angle of 
the shadow cast by the sun at the same time at different locations on Earth. They
were even able to accurately calculate the spherical Earth's circumference.
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Certainly most scholars in the Middle Ages were well aware of the spherical 
Earth and so were the vast majority of ordinary people. All the maps of the time,
like this one, reflect this understanding. It is only very recently that an 
ideologically-driven movement in the United States has re-ignited this flat-earth 
nonsense and has used the internet to spread its ignorant, anti-science views.

Now, talking about “ideologically driven anti-scientific thinking” neatly brings 
us to our next myth:
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Myth No 12: Recent global warming is due to natural factors and is not 
caused by humans.

Skeptics of man-made climate change offer various natural causes to explain 
why the Earth has warmed 1.4 degrees Fahrenheit – that’s nearly one degree 
Centigrade – since 1880. But can these natural causes account for the planet’s 
rising temperature? Let’s look at the data...

This black line shows the actual change in global temperature since 1880, as 
determined by NASA’s Goddard Institute, using data derived from a vast array 
of scientific sources.
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So does the Earth’s orbit contribute to these observations? The Earth wobbles on
its axis, and its tilt and orbit change over many thousands of years, pushing the 
climate into and out of ice ages. Yet, as you can see, the influence of orbital 
changes on the planet’s temperature over the last 125 years has been negligible.
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So, do changes in the Sun correlate with the observed changes? We know that 
the sun’s temperature varies over decades and centuries, but as you can clearly 
see, these changes have had little effect on the Earth’s overall climate since 
1880.
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Perhaps it’s volcanoes causing the observed changes in temperature? Once 
again, the data suggests no. Human industry emits about 100 times more CO2 
than volcanic activity, and eruptions release sulphate chemicals that can actually
cool the atmosphere for a year or two.
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Well, is it all three of these things combined? If it were, the response to natural 
factors should match the observed temperature. As you can clearly see, adding 
these natural factors together, producing the green line,  just doesn’t add up!
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So, if it’s not Nature, is it deforestation? Humans have cut, ploughed and paved 
more than half of the Earth’s surface. Dark forests are yielding to lighter 
patches, which reflect more sunlight – and so, overall, deforestation actually has 
a slight cooling effect!

Page 32 of 98



Is it ozone pollution? Natural ozone high in the atmosphere blocks harmful 
sunlight and cools things slightly. Closer to Earth, ozone is created by pollution 
and actually traps heat, making the climate a little bit hotter. So what’s the 
overall effect? Not much.
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Well, is it aerosol pollution? Some pollutants like sulphate aerosols from coal-
burning actually cool the atmosphere. These aerosols therefore offset some of 
the warming... but unfortunately they also cause acid rain!
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So, as we can clearly see in this graph, it really is the greenhouse gases causing 
the recent rise in global temperature. Atmospheric CO2 levels are now more 
than 40% higher than they were at the start of the Industrial Revolution in 1750. 
The green line shows the influence of these greenhouse gas emissions... and it 
really is no contest!
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So, greenhouse gases warm the atmosphere. Aerosols cool it a little bit.  While 
ozone and land-use changes add and subtract a little. Combining all these 
“human factors” gives us this blue line, which, as you can see, closely matches 
the observed temperature rise, particularly since 1950...
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…and combining all the possible Natural and Human causes of climate change 
alongside one another makes the dominant role of the greenhouse gases even 
more plainly visible. Of course, the only real question left unanswered is: What 
are we going to do about it?

But at least our search for answers to this question shouldn’t be distracted by the
unfounded myth that the temperature rise we are currently seeing has nothing to 
do with human activity!

Let's now move on to examine a few evolution-related myths...
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Myth No. 13: Humans evolved from chimpanzees.

People unfamiliar with the facts of evolution frequently make the mistake of 
thinking that humans evolved from chimpanzees or monkeys. In fact, people 
whose religious beliefs cause them to deny that evolution even occurred at all 
often use this common misunderstanding as a form of insult, suggesting that it 
demeans humans.

But what does the science tell us?
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By using mainly fossil and DNA evidence, anthropologists have determined that
modern humans and modern chimpanzees both shared a common ancestor 
around 6 to 8 million years ago. And this is most likely what those distant 
ancestors looked like. They were neither chimpanzee nor human. Now, 6 million
years represents about 250,000 generations. This means that if a modern 
chimpanzee and a modern human were each able to trace their ancestry back for 
a “mere” 250,000 generations they would each arrive at exactly the same great-
great-great-grandparent. That makes all modern humans “distant cousins” to the 
modern chimpanzee.
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Of course, both humans and chimpanzees have evolved since. In that time they 
have each gradually accumulated slightly different combinations of genes as 
their increasingly different environments selected for different characteristics. 
Those different environments selected characteristics based on their effect on the
chances to survive and reproduce. In those six million years about 1% of both 
ancestral chimp and human DNA has changed, mainly through random 
mutations. This means that around 99% of our DNA is still identical with that of
a modern chimp.

Continuing with our evolutionary theme brings us to our next myth:
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Myth No. 14: “Survival of the fittest” means only the strongest survive.

Firstly, Charles Darwin was not the first person to use this phrase, although he 
did adopt it in his later works on evolution. Secondly, many people mistakenly 
define the word “fittest” as being about strength or speed or ruthlessness or 
selfishness. In fact, in evolutionary terms, fitness is really only about very slight 
differences in the rates of survival and reproduction.
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It is those organisms that find themselves best suited to their environment that 
tend to have a better chance at survival and therefore are able to leave more 
offspring. They are not necessarily the strongest, fastest, or biggest. Nor are they
necessarily the most selfish, ruthless or meanest. In many populations it is 
characteristics like altruism and cooperation that are selected because in those 
particular populations these might just be the very behaviours that give the 
greatest chance for those genes to be passed on to the next generation.

It is no accident that altruistic behaviours are more common in populations 
which live in communities or in herds where individuals are ill-equipped to 
survive on their own. Our species, Homo sapiens, is a classic example where 
altruistic behaviour is common, because we need the cooperation of others if we 
are to survive long enough to reproduce successfully.

Another myth related to evolution is...
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Myth No. 15: Evolution is a random process.

This myth persists mainly due to a confusion about the role of mutation in the 
process of Natural Selection. Mutation, you might recall, is the totally random 
alteration of DNA, and is therefore a major contributor to genetic variation 
between individuals in any population. But the process of Natural Selection, as 
summarised in this diagram, is not random because it defines the way in which 
the environment acts on this genetic variation by preserving desirable genes and 
eliminating undesirable ones. It is this selection and progressive accumulation of
desirable genetic traits that form the starting point for the next generation. So 
Natural Selection doesn't have to start from “scratch” in each generation... it 
only has to work on the genetic variations that are already there, having been 
selected for and accumulated over the preceding generations.
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This is such an important point that it is worth illustrating it with the following 
analogy. Consider the 13 letter sequence “To be or not to be”. A million chimps,
each randomly typing one 13 letter phrase every second could take nearly 
80,000 years before this particular sequence of letters might appear. If, however,
once the appropriate letter was in its correct place and was retained there, it 
would take mere minutes for the phrase to be typed. It is the typing of the letters 
which is random, but the selection and retention of the “correct” letters is 
definitely not random. Likewise with evolution... it is the mutating of the DNA 
that is random, but the environmental selection and retention of favourable 
mutations in subsequent generations is definitely not random.

Let's now leave this rich source of evolutionary myths for the moment and 
examine a few myths concerned with how our bodies work:
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Myth No. 16: Drinking coffee can help you sober up.

Once you appreciate the physiology of alcohol metabolism you will quickly 
realise that there is absolutely no truth to this commonly held belief.

Numerous scientific studies have shown that whilst a hot cup of coffee might 
sharpen a drunk person’s senses, or hydrate them, or stop them from falling into 
a drunken slumber, it does absolutely nothing to flush the alcohol from their 
system, which, like all other potential “poisons”, is processed out by the liver. In
fact, there really is no way to flush alcohol out of your system any quicker than 
your body can process it naturally – through your liver. And yet, this remains an 
established ‘fact’, which is cited by many.

Though there’s probably no harm in giving a drunk person coffee to help them 
feel more alert, the real danger lies in the misconception that after a coffee, 
maybe that person can do things which they wouldn’t be able to do when drunk, 
like driving a car or operating machinery.
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Myth No. 17: We have five senses.

We were all taught early on at school about the five senses: sight, hearing, taste, 
smell, and touch. But this standard list of senses doesn't really give our bodies 
credit for all of the amazing things they can do. Science now recognises that 
there are at least a dozen different things we can sense.

In order for us to have a sense, there needs to be a sensor. Each of our body’s 
sensors is tuned to one specific sensation. To track down all of the different 
senses a person has, the easiest thing to do is to catalogue all of the different 
sensors found in the human body. Here, then, is a reasonably comprehensive 
list:

 In your eyes, you have two different types of light sensors. One set of 
sensors, called the rods, sense light intensity and work well in low-light 
situations. The other type, called cones, can sense colours and require 
fairly intense light to be activated. Furthermore, there are three different 
types of cones for the three primary colours.

 In your inner ears, there are sound sensors.
 Also in your ears are sensors that let you detect your orientation in the 

gravitational field. They give you your sense of balance.
 In your skin, there are at least five different types of nerve endings, each 

responsible for detecting just one kind of stimulation. These are heat, 
cold, pain, itch and pressure.

 In your nose, there are chemical sensors that give you your sense of smell.
 On the tongue, there are chemical receptors that give us our sense of taste.

We'll talk more about these receptors in the next myth.
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 In your muscles and joints, there are sensors that tell you where the 
different parts of your body are and about the motion and tension of your 
muscles. These senses let us, for example, touch our index fingers 
together with our eyes shut.

 In your bladder, there are sensors that indicate when it is time to urinate.
 Similarly, your large intestine has sensors that indicate when it is full.
 There are also the senses of hunger and thirst.

Depending on how you want to count it, there are between 14 and 21 different 
senses on this list. This is considerably more than the five we all learnt in 
school.

Page 47 of 98



Myth No. 18: Your tongue is divided into four regions which each detect a 
different taste.

Once again, this is something that was most likely taught to you in school. Like 
me, you were probably led to believe that there are just four distinct tastes... 
sweet, sour, salty and bitter, and that the tongue can be mapped into four distinct
regions, each of which can only distinguish one of these tastes.

You might even remember the map: The taste buds for "sweet" are on the tip of 
the tongue; the "salt" taste buds are on either side of the front of the tongue; 
"sour" taste buds are behind this; and "bitter" taste buds are way in the back.

Only in recent years have taste receptors on the tongue been identified and we 
now know that the entire tongue can sense all of these tastes more or less 
equally.
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This debunked tongue map dates back to some very lazy research done in 1901 
by a German scientist named D.P. Hanig. It was based mainly on the subjective 
whims of a small number of volunteers. It is amazing that for many decades no-
one was willing to challenge his incorrect conclusions!

Of course, this tongue map is easy enough for you to test at home. All you need 
is a mirror, a few cotton buds and samples of the four different tastes. I wonder 
if you can do a better job than Doctor Hanig?
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Another nail in the coffin of this myth came when scientists recognised a fifth 
distinct taste, called umami, which was first identified by a Japanese scientist in 
the early 1900s, but ignored by the West for most of the twentieth century. 
Umami is the taste of glutamate and is common in many Japanese foods. There's
also considerable ongoing debate about the existence of a sixth taste receptor for
fat.
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The history of Science is littered with similar examples of poor quality 
experiments leading to conclusions that somehow became widespread, leading 
to myths that often went unchallenged for years.

Let's now continue with a couple of myths related to the brain...
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Myth No. 19: People can be classified as left-brained or right-brained.

According to popular culture (and to the numerous dubious quizzes found on the
Internet), logical, analytical people are dominated by their “left brain” while 
creative and artistic types think with their “right brain.”

But this just isn’t true. No scientific studies have ever been able to prove that 
people are dominated by either side of their brain.
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In fact, in a 2013 University of Utah study, researchers used functional MRI 
scans to examine the brains of more than 1,000 people, and found there was no 
significant difference among people in terms of their brain dominance.

Essentially, this study found that both sides of the brain were more or less equal 
in their neural networks and connectivity, regardless of the nature of the tasks 
being performed, or the personality or cognitive styles of the individuals.

The “right or left brain” myth most probably arose from the work of Roger 
Sperry, who won a Nobel Prize in 1981 for his research on patients with 
epilepsy who were treated by having their corpus callosum cut, which 
effectively isolated the two hemispheres of the brain from one another.

And while on the subject of brain myths, you've probably also heard this one 
before...
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Myth No. 20: We only use 10% of our brain.

The thought that most of us only use 10% of our brain is appealing because it 
implies that we have a whole lot of untapped potential just waiting to be 
harnessed. Unfortunately, it's yet another myth.

While the exact origins of this myth are unclear, popular belief in it has 
persisted, and even strengthened, despite the overwhelming evidence to the 
contrary. A lot of this evidence comes from studies involving the use of brain 
imaging which clearly shows that all parts of the brain show some level of 
activity.
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For example, a recent study took PET scans of people while they simply rested 
without thinking of anything in particular. Even in this so-called “resting state” 
the brain scans, like these ones, revealed widespread areas of metabolic activity 
– far in excess of the mythical 10%.

It’s also possible to see the brain activity which occurs when someone is 
performing a task...
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For example, another study used functional MRIs to look at the pattern of brain 
activity occurring when people were engaged in solving complex problems. The 
scans indicated increased activity in a number of areas... activity that was over 
and above what is seen in the brain when participants were not engaged in a 
task.

This type of imaging clearly shows that our whole brains are always active, to 
some degree. When we are engaged in a task, however, specific areas of the 
brain will become more active, depending on the demands of that task.

A variation on the brain capacity myth is that we only use 10% of our brain at 
any one time, depending on the task we’re doing.
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Yet even the seemingly simple task of tapping your finger on a desk requires 
brain power far in excess of 10% of your resting state. Such a task involves 
coordinated activity from many areas, including the sensory and motor cortices, 
the occipital and parietal lobes, the basal ganglia, the cerebellum and the frontal 
cortex.
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So how has this myth managed to persist and even thrive? One reason may be its
popularity in books, television, self help literature - and films such as the movie 
“Limitless” where you could take a pill which allowed you to suddenly access 
100% of your brain power.

The myth is most often presented in popular culture as a hurdle to be 
overcome... by harnessing the rest of our brain power we will be able to achieve 
amazing feats of intelligence, creativity and even telekinetic powers. So it’s not 
surprising that people continue to believe that it’s true!

But let's now return to examine a couple more astronomical myths...
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Myth No. 21: There is no gravity in Outer Space.

When we think of outer space, we sometimes assume that there is no gravity 
because we see astronauts floating around aboard spacecraft such as the 
International Space Station. While astronauts do, in fact, experience 
weightlessness inside the Space Station, the reason is not because of the lack of 
gravity.

If there were to be no gravity in outer space, all satellites launched into space 
would escape Earth’s orbit and simply fly off. Similarly, the moon, the Earth 
and all the planets would shoot off, making a beeline out of the solar system.

Gravity, therefore, clearly exists in outer space – it is what keeps the moon and 
artificial satellites orbiting Earth; it is what keeps the Earth and all the other 
planets with their respective moons orbiting the sun and also what keeps the sun 
and the entire solar system orbiting the centre of our galaxy.
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The reason why astronauts appear to experience “zero gravity” in the Space 
Station is only because of its high orbital speed. The spacecraft is experiencing 
free-fall all the time due to earth’s gravity, but it is going just fast enough to 
avoid falling any closer to the Earth’s surface, making it orbit around the Earth. 
So, gravity is everywhere in Space, even in the apparent vast emptiness between
the stars or even between the galaxies.
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Myth No. 22: On a clear, dark night you can see millions of stars.

Most people are surprised to learn that with the unaided eye even the most 
visually acute person can barely see a mere 2,000 stars. This is, of course, 
nowhere near the millions that many people assume they can see. Poets and 
songwriters often go even further, calling the stars “countless”. In fact the stars 
in the night sky are very countable... you can even do it yourself! Just don't 
bother doing it from a light-polluted city like Sydney where you'll be lucky to 
see more than a couple of dozen stars.
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Furthermore, when we look up into the night sky we think we're looking out into
the Universe. The fact is, all the stars we see with our unaided eye are not only 
within our own galaxy, but they are all contained within a very tiny part of that 
galaxy... Most of the couple of hundred billion stars that make up our galaxy are 
so far away and so faint that our eyes can't possibly discern them individually.

We see them only as part of the diffuse band of stars that gives our galaxy its 
name. Our galaxy is shaped like a disk, about 100,000 light years in diameter 
and about 1,000 light years thick. We are located about two-thirds of the way 
out from the galactic centre, so that diffuse band of stars we call the Milky Way 
is in fact what we see when we look side-on to that enormous disk.

And, of course, there are hundreds of billions of other galaxies, each containing 
hundreds of billions of stars... and not only can our eyes not make out any of the 
stars that make up those galaxies, we can only see a couple of the very nearest of
those other galaxies themselves without the use of a telescope. 

Now, speaking of seeing, consider the next couple of myths...
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Myth No. 23: Bats are blind.

We have all heard the saying “as blind as a bat”, but it turns out that no species 
of bat is actually blind... and many species of bat can see exceedingly well. This 
myth probably stems from the fact that many bat species can echo-locate. That 
is, they can send out a high frequency sound and detect it with their very 
sensitive hearing as it bounces off nearby objects. Now, because echolocation 
can work in complete darkness it was assumed that bats don't need their eyes to 
navigate in the dark.
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The problem is, echolocation can only work over a few metres. For a bat to fly 
long distances as it searches for food it must rely on its vision. And since most 
bat flights occur at night, their low-light vision is usually excellent. So next time
someone accuses you of being as blind as a bat, you can thank them for praising 
your excellent night vision!

Now consider this next myth which touches on a similar theme...

Page 64 of 98



Myth No. 24: Eating carrots improves your night vision.

It is true that carrots contain a lot of Vitamin A. And it is certainly true that 
Vitamin A is good for your eye health... and that it can help improve poor vision
- especially if that poor vision is the result of Vitamin A deficiency. But it is 
definitely not true that eating lots of carrots will give you superior night vision.

So where did this particular myth come from?
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Well, it appears to owe its origin to propaganda from the UK Ministry of 
Information during World War Two. It seems that the British had developed a 
secret radar technology that enabled them to pinpoint German bombers as they 
crossed the English Channel, even under the cover of darkness. But in order not 
to alert the Germans to their secret technology the Ministry provided another 
reason for their success. That reason was carrots!

In 1940, an RAF pilot called John Cunningham shot down 20 enemy planes, 19 
of which were at night. He was, naturally, nicknamed “Cat’s Eyes 
Cunningham”. The Ministry told newspapers that the reason for the success of 
pilots like Cunningham was because they ate an excess of carrots.

The ruse, meant to send German tacticians on a wild goose chase, may or may 
not have fooled them as planned, however, there are apocryphal tales that the 
Germans started feeding their own pilots carrots, so they must have thought that 
there was some truth in it.
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Whether or not the Germans bought it, the British public generally believed that 
eating carrots would help them see better during the citywide blackouts. 
Advertisements like this one appeared everywhere. With such a concerted 
propaganda designed to embed this myth in the public's psyche, it is probably no
surprise how tenacious this belief has been over the years.
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Myth No. 25: Diamonds are made of compressed coal.

Diamonds are a form of pure carbon with a laminar structure that makes it one 
of the hardest materials possible. Many people believe that diamonds are formed
from the compression of coal. In fact, you may even have heard this in school. I 
even remember an episode of Superman where he squeezed a lump of coal in his
hand, turning it into a diamond. It is, however, a complete myth. Coal has rarely,
if ever, played a role in the formation of diamonds. In fact, most diamonds that 
have been dated are much older than Earth's first land plants, which are, of 
course, the source material of coal! That alone should be enough evidence to 
shut down the idea that Earth's diamond deposits were formed from coal.

Another problem with the idea is that coal seams are sedimentary rocks that 
usually occur as horizontal layers. However, the source rocks of most diamonds 
are vertical pipes filled with igneous rocks.
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There are four processes thought to be responsible for virtually all of the natural 
diamonds that have been found at or near Earth's surface. One of these processes
accounts for nearly all of the diamonds that have ever been mined. The 
remaining three are insignificant sources of commercial diamonds.

The main process begins when carbon located around 150 kilometres below 
Earth's surface is compressed and heated. The diamonds remain at this depth 
until a deep-source volcanic eruption brings them near to the surface. Given that 
coal is rarely found deeper than 3 kilometres then it is most likely that the 
carbon used to form diamonds by this method has been there since the formation
of the Earth some 4.5 billion years ago.

This diagram also shows the three other less productive methods of diamond 
formation, namely in subduction zones where continental plates meet, at asteroid
impact sites, and the diamonds formed elsewhere in the Universe and fallen to 
Earth embedded in meteorites. Note how none of these processes involve coal!
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Myth No. 26: Water always flows clockwise down a plughole in the 
southern hemisphere and anti-clockwise in the northern hemisphere.

This is a bit of a strange one. In one sense this is actually true, but in another 
sense it's false. Let me explain...

You may well have heard of this phenomenon in school. You may even 
remember that it is supposedly due to the rotation of the Earth which produces 
something called the Coriolis Effect. If you truly loved your Science you may 
even have tried to test this phenomenon for yourself. I know I did. But I never 
found it to be consistently true. So ever since, I have thought that this was just 
another Science myth... until I recently found a video that shows that perfectly 
undisturbed water in a large, circular pool with a plughole in its centre will 
always flow clockwise in the southern hemisphere.
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I should add that they repeated this experiment in the northern hemisphere and 
found that the water swirled anti-clockwise just as expected. So, you can see that
the Coriolis Effect does affect the direction of water down a plughole as long as 
all the other factors that influence its direction are controlled. These are factors 
like the shape and size of the container, the initial motion of the water and the 
location of the plughole in the sink. Because these other factors have a much 
greater effect on the direction of drainage, you need to go to some considerable 
trouble, like they did in the video, to see the effect of the Earth's rotation alone.

So, this myth is actually true after all... well, sort of true... because you are 
unlikely to see the effect in an ordinary bathtub, sink or toilet. There are just too 
many other factors overwhelming the relatively weak Coriolis Effect.
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Myth No. 27: The Great Wall of China is the only man-made structure 
visible from Outer Space.

This is a myth that is actively promoted in China and widely believed around the
world. The fact is that even from low-Earth orbit, such as from the International 
Space Station, China's Great Wall cannot be seen with the unaided eye, mainly 
because it is so narrow, and because it's colouring when seen from above is 
difficult to distinguish from its surrounds.
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However, sections of it can be seen, of course, with the aid of a telephoto lens, 
or by using radar imagery as shown in this image, but so too can many other 
man-made structures. Even without these aids several other indications of 
human construction can be seen from space with the unaided eye... most notably
cities, and even the occasional large bridge, especially when they light up at 
night under clear skies...
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Of course, the Great Wall myth also depends on your determination of where 
“Outer Space” begins. Outer Space doesn't actually begin at a definite altitude 
above the Earth's surface, but the altitude of 100 kilometres above sea level, is 
conventionally used as the start of Outer Space in space treaties and for 
aerospace records keeping. The International Space Station, by the way, orbits 
Earth at four times this distance, so is definitely classified as being in Outer 
Space.
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Myth No. 28: Vaccination causes Autism.

You probably all suspected that this was going to be on my list of Myths and 
Misconceptions because the opposition to vaccination is still quite active, 
especially in certain regions of Australia.

The widespread fear that vaccines increase the risk of autism originated with a 
1997 study published by the British surgeon, Andrew Wakefield (seen above). 
The article was published in The Lancet and it suggested that the measles, 
mumps and rubella vaccine (that’s the MMR) was increasing autism in British 
children.

Many other scientists attempted to replicate Wakefield's results, literally testing 
millions of children. Not one of these studies could verify Wakefield's 
conclusions.
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The paper has since been completely discredited due to serious procedural 
errors, undisclosed financial conflicts of interest, and ethical violations. Andrew 
Wakefield lost his medical license and the paper was later very publicly 
retracted from The Lancet.

Nonetheless, Wakefield's hypothesis was taken seriously, mainly by those with a
financial or ideological commitment to Alternative Medicine, and several other 
major studies were conducted. Not a single one of these studies found a link 
between any vaccine and the likelihood of developing autism.
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Today, the true causes of autism still remain a mystery, but to the discredit of 
the autism-vaccination link theory, several studies have now identified 
symptoms of autism in children well before they receive their MMR vaccine. 
Recent research even provides evidence that autism develops in utero, well 
before a baby is born or receives vaccinations.

Page 77 of 98



And yet the myth persists... with some anti-vaccination proponents even 
suggesting that there is a gigantic conspiracy among scientists falsifying these 
results probably so they can make money from selling vaccines. This is so 
completely unlikely as to be laughable, and these anti-vaxers are willing to put 
whole populations at risk of serious preventable diseases because of their anti-
science ideology. I for one think that's shameful.

Let's move on now to examine another couple of health-related myths...
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Myth No. 29: Removing your tonsils has no ill-effects in later life.

For decades, millions of children across the world’s developed nations have 
undergone surgery to remove their tonsils   and   adenoids  . These are lymphatic 
tissue structures which serve to trigger a first-line immune response to 
pathogens entering the respiratory tract. They frequently become chronically 
inflamed in the first few years of life, like the tonsils in this image...
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Since the medical community has long believed that their absence does not 
significantly impact adult health, many doctors chose to relieve children of the 
persistent throat pain and ear infections that accompany such inflammation by 
removing one or both of these structures.

But a pioneering study done recently by the University of Melbourne suggests 
that this widespread practice could be setting children up for more illnesses in 
their future.
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The research team examined medical records from a massive dataset of over a 
million Danish individuals whose health had been followed from birth to age 10,
and in some cases, up to age 30.

After comparing subjects who had their tonsils or adenoids removed before the 
age of 9 to control groups, they found that those who underwent tonsillectomy 
were three times more likely to suffer from either allergic or infectious upper 
respiratory tract diseases like asthma, influenza, and pneumonia, in their 
following years. Undergoing an adenoidectomy was associated with a two-fold 
higher rate of these diseases as well as chronic pulmonary obstructive disease 
and conjunctivitis.
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And surprisingly, the analysis indicated that many of the troublesome symptoms
of tonsillitis and adenoiditis that removal surgeries aim to fix, including 
breathing problems and chronic ear or sinus inflammation, often return soon 
after the operation, meaning that any possible short-term benefits are paltry 
when stacked against the long-term risks.

This was the first investigation to assess the long-term impact of tonsillectomy 
and adenoidectomy on a variety of diseases, and the authors of the study noted 
that the large number of patients used in the analysis lends serious weight to the 
results. They proposed that these procedures should be avoided when alternative
treatments are available. Furthermore, if other options run out, physicians should
attempt to delay surgery for as long as possible so as to allow the child’s 
immune system to develop further.
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Myth No. 30: Stomach ulcers are caused by stress.

A stomach ulcer is an open sore on the lining of your stomach. Around ten 
percent of the population suffers from them. It had long been thought that they 
were caused by stress, coffee or even spicy foods. We now know that over 
ninety percent of stomach ulcers are caused either by a bacterial infection or, to 
a lesser extent, by non-steroidal anti-inflammatory use. Both of these things 
weaken the stomach’s protective mucous lining, allowing the stomach acids to 
reach the underlying tissues and cause the ulceration.
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The link between ulcers and a particular bacteria, called Helicobacter pylori, 
was famously made in the 1980’s by a couple of Australian doctors. I say 
“famously” not just because they eventually received a Nobel Prize for their 
work, but because they were so convinced of the link that one of them, Barry 
Marshall, deliberately consumed a vial of the bacteria to actually trigger an 
ulcer, before successfully curing it with antibiotics.

He felt he had to make this dramatic demonstration mainly because the 
conventional “wisdom” of the time was that no bacterium could survive the 
acidic environment of the stomach, so they couldn’t possibly be caused by 
bacteria. Furthermore, many believed that it was all but impossible to 
successfully treat stomach ulcers. Ever since the pioneering work of these two 
doctors it has been repeatedly demonstrated that not only are most stomach 
ulcers caused by Helicobacter pylori infection, but that most can be easily cured 
with a course of antibiotics. And yet the mythical link between stress and 
stomach ulcers still lives on. Go figure!

And now for something completely different...

Page 84 of 98



Myth No. 31: The Bermuda Triangle is real.

Well, no it isn’t. Of course, the Bermuda Triangle does exist geographically. It 
describes that area of the Atlantic Ocean between Florida, Puerto Rico and 
Bermuda. The fact is that no scientific organisation on Earth, including the 
National Oceanic and Atmospheric Administration, recognises the Bermuda 
Triangle’s existence. The US Board on Geographic Names doesn’t even 
recognise the name “Bermuda Triangle”.

The myth, however, is that an inordinate number of mysterious things have 
happened in this triangle. Sure, numerous ships and aeroplanes have gone 
missing in this part of the world, often in mysterious circumstances. But is this 
really “inordinate”? Is it really any different from any other area of ocean with 
similar geography and similar volumes of air and sea traffic?

The National Oceanic and Atmospheric Administration have analysed the 
available data from all over the world, and concluded that...

“statistically, planes and boats are no more or less likely to go missing within it 
than they are in other parts of the open ocean”.

And, of course, there have been numerous examples of mysterious losses of 
ships and planes in other parts of the world, such as the 2014 loss of Malaysia 
Airlines Flight 370, but none of these incidents have inspired the suggestion of 
some supernaturally dangerous no-go zone.
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This is an excellent example of the logic flaw called “confirmation bias”, where 
you tend to pay attention to only those incidents that confirm your pre-
determined views, and ignore those that don’t. You will find that confirmation 
bias lies behind most beliefs, including many commonly held myths and 
legends, not just the myth of the Bermuda Triangle!

Speaking of “flaws in logic” brings us to our next myth...
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Myth No. 32: Detox diets rid your body of unwanted “toxins”.

Detox and cleansing diets usually include fasting or intake of limited food items 
and consuming high-fibre foods and juices. Such a diet is believed to flush out 
unnecessary “toxins” from the body. Such “toxins” are believed responsible for 
a wide range of usually unspecified ill health effects.

The idea that our body is not efficient enough to detox itself spread during the 
1830s, but by the early 20th century, it fell out of favour only to be revived 
again in 1970s as part of increased interest in alternative medicine. However, 
detox diets are heavily criticised by toxicologists, doctors, and scientists alike, 
mainly because there is absolutely no clinical evidence that support their claims,
and the whole idea has very little scientific plausibility.

An example of the lack of supporting evidence for detox diets comes from a 
large systematic review conducted through Macquarie University in 2015 which 
concluded: "At present, there is no compelling evidence to support the use of 
detox diets”. The report goes on to state: “Considering the financial costs to 
consumers, unsubstantiated claims and potential health risks of detox products, 
they should be discouraged by health professionals and subject to independent 
regulatory review and monitoring."
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Besides the fact that there is no evidence of them actually working, detox diets 
also have no real scientific plausibility. According to the Mayo Clinic, these 
"toxins" typically remain unspecified and there is little to no evidence of any 
toxic accumulation in the people being treated with these diets.

Furthermore, the British Dietetic Association Fact Sheet says...

"The whole idea of detox is nonsense. The body is a well-developed system that 
has its own built-in mechanisms to detoxify and remove waste and toxins." It 
goes on to characterise the whole idea as a "marketing myth". Other critics have 
called the idea of detox diets as a "scam" and a "hoax".

The human body is naturally capable of maintaining itself, with several organs, 
such as those listed here, dedicated to cleansing the blood and the gut. Alan 
Boobis, a professor and toxicologist at Imperial College London, states that...

“The body’s own detoxification systems are remarkably sophisticated and 
versatile. They have to be, as the natural environment that we evolved in is 
hostile. It is remarkable that people are prepared to risk seriously disrupting 
these systems with unproven ‘detox’ diets, which could well do more harm than 
good”.
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Myth No. 33: Nothing can travel faster than the speed of light.

This statement is just plain wrong on a couple of levels...

For a start, the speed of light is not always the same. When light moves 
unimpeded through a vacuum, it travels at about 300,000 kilometres per second, 
which is fast enough to circle the entire Earth eight times   every second  ! But the 
photons that make up light actually slow down when they travel through 
different transparent substances. For example, light moves 25% slower through 
water, 40% slower in glass and 59% slower through diamond.

Other particles - like electrons, neutrons, or neutrinos - can easily outpace 
photons of light in such media — though they have to bleed off a little energy in
the form of radiation when they do so...
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This loss of energy is called Cherenkov radiation, and it shows up as a blue glow
inside nuclear reactors. Cherenkov radiation glows because the core of the 
reactor is submerged in water to keep it cool and the electrons created by the 
reaction inside of the core travel through the water faster than the light does. In 
doing so they create zillions of little shock waves similar to the shock wave from
a sonic boom.
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Now, when Albert Einstein first predicted that light travels the same speed 
everywhere in our universe, he essentially stamped an upper speed limit on it. 
Before Einstein, mass and energy were treated as separate entities. But in 1905, 
Einstein forever changed the way physicists view the universe. Einstein’s 
Special Theory of Relativity permanently tied mass and energy together in the 
simple yet fundamental equation E=MC2. This little equation predicts that 
nothing with mass can move at or greater than the speed of light.

To do so would require an infinite amount of energy and, in the process, the 
object’s mass would become infinite, which is impossible. But what about 
something without mass?
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Photons have no mass and, by their very nature, cannot exceed the speed of 
light. But photons are not the only massless entity in the universe. Empty space, 
for example, contains no material substance and therefore, by definition, has no 
mass. So empty space could expand faster than light-speed, and this is exactly 
what physicists think happened immediately after the Big Bang during the 
period they call inflation... Within a trillionth of a trillionth of a second, the 
universe repeatedly doubled in size and as a result, the outer edge of the universe
expanded unbelievably quickly - much, much faster than the speed of light.
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Furthermore, quantum physics suggests that under certain circumstances, empty 
space could be warped to such a degree that tears in the very fabric of space-
time that physicists call wormholes, might appear through which objects might 
be able to travel almost instantaneously, and thereby appear to exceed the speed-
limit of light.
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Quantum physics also recognises another circumstance where the information 
about the state of, say, an electron, can appear to travel instantaneously through 
space as a result of something they call Quantum Entanglement. Einstein 
famously called this mysterious faster-than-light behaviour “spooky action at a 
distance” but any further explanation of this phenomenon lies well beyond the 
scope of today’s talk.

Suffice it to say, the statement that “nothing can travel faster than the speed of 
light” needs considerable qualification before its intent can be fully understood, 
otherwise it remains just another myth.

Let's now finish our list with a myth that is a little more relatable than pondering
the speed of light, especially for those of us who love to swim...
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Myth No. 34: You need to wait at least 30 minutes after eating before going 
for a swim.

This old saying is based on the idea that after a big meal, blood will be diverted 
away from your arms and legs, towards your digestive tract. And if your limbs 
don’t get enough blood flow to function, you’re at risk of getting cramps and 
drowning.

But while it is true that digestion redirects some of the blood from the muscles 
to aid in the digestive process, the truth is we have more than enough blood to 
keep all our body parts fully functioning, even after a big meal.

So what does the data say about this myth?
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An examination of the drowning   records   over the past several years gives no 
mention of lives being lost through swimming too soon after eating. And no 
association of Lifesavers or the medical profession offers any guidelines or 
warnings related to swimming after eating.

These organisations are far more concerned with the elevated risk of drowning 
due to drinking alcohol. In the 2010-11 reporting period, 17% of all drownings 
in Australia were attributed to alcohol or drugs. Within the 18-to-34 age group, 
this figure was as high as 45%.

So, unless your meal included a quantity of alcohol, swimming on a full 
stomach is highly unlikely to put you at greater risk of drowning. This will be 
great news for kids, but less so for their parents wanting to take a little post-
lunch break from looking out for their children in the water!
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So, there you have it... 34 science-related myths and misconceptions. I wonder 
how many of them you originally thought were true? I wonder how many of 
them you might now recognise as untrue? My hope is that by exposing them to 
the critical light of experiment and evidence you now have a better 
understanding of how the universe really works... and along the way, maybe 
gained a little more insight into the inherent scepticism and explanatory power 
of the scientific method.
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