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dinosaurs  
The discoveries that are redefining what we know

the 
unsolved 
mysteries:

MEDICAL 
MACHINES: 

OUR UNSUNG 
HEROES

Refresh 
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A BRIEF HISTORY OF 
STEPHEN 

HAWKING

Should we STILL 
be worried about

GM 
food?

WHO ARE THE 
HAPPIEST 

PEOPLE IN THE 
WORLD 

... AND 
WHY?

Plus: •   How long before extra calories show on the scale?
•  Is Antarctica melting? •   Why does reading make you sleepy?
•   Which creature makes the biggest seashell? •   How old is water?

Is he the world’s 
greatest living scientist?
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The tale’s in the sting 
I n China, there’s very much a ‘waste not, 

want not’ ethos when it comes to food, 
which means you need to be on your guard if 
you walk, scuttle, fly or swim. Scorpions on a 
stick are available at many street markets – 
apparently the way to check for freshness is to 
see if a leg or two is still moving. Once you’ve 
picked the one you want, it is fried (partly for 
taste purposes and partly because exposing 
the venom in the tail to intense heat destroys 
its effectiveness) and presented to you for 
consumption.
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this issue
Taken for 
granted
We’re always told to appreciate 
things for the value they have while 
they are present. If you have a cold 
at the moment, for instance, you 
may feel that you should have made 
better use of your unclogged sinuses 
when you were in full health two 
weeks ago.
Many of this month’s stories 
encourage us to look at subjects we 
thought we knew about and to 
reconsider either our expertise or 
our perspectives. Dinosaurs, though 
studied by palaeontologists for 
almost two centuries now, are still 
revealing new facts about their 
development (see page 16), and the 
very nature of extinction is being 
questioned by the emergence of 
technology that may help us to bring 
vanished species back from beyond 
(page 60).
Living in a cold country should be 
– say our sunny South African 
psyches – dull and depressing, and 
yet the happiest people in the world 
come from places in or near the 
Arctic circle (page 28). Should we 
still be worried about genetically 
modified food (page 40), once a 
topic that caused wailing and 
gnashing of teeth? And is it possible 
to, when surrounded by the 
emotional trauma of an emergency 
room or intensive care ward, block 
out the wheezing of mechanical 
lungs and the beeping of scanners 
and focus on the curious beauty of 
the robotic aids that keep our loved 
ones alive (page 48)?
Be inspired to think differently by 
these and other stories in this issue. 
And keep your questions coming to 
VI@panorama.co.za. Also, take 
advantage of our subscription deals 
at www.coolmags.co.za/product/vi/.

Bruce Dennill
Editor

VI@panorama.co.za
@V_I_mag (Twitter)
VeryInterestingmag (Facebook)

V
E
R

Y

GENETICS

10 Do identical twins think alike?
You know what they say about twins? Well,    
other twins do ...

PSYCHOLOGY

11 Why do we dream?
There must be a reason you’re naked at school 
again, right?

TECHNOLOGY

12 What’s the biggest robot in            
the world?
It’s not Optimus Prime. Nobody say anything. 
He’s so sensitive ...

BODY

13 If you hold in a fart, where           
does it go?
Monaco. No, we’re kidding.

NATURE

14 Why do dogs like rolling in          
other animals’ pooh?
Chanel No. 5 is so, like, 1921.

INNOVATION

15 Will we ever be able to log on to 
Facebook with our minds?
Wasting time in the workplace takes a giant    
leap forward.

NATURE

24 How do fish sleep?
In associated news, where are they sleeping,       
because I’m hungry.
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knowledge profileTM

NOSY BE
Nosy Be is an odd name to 
the non-Malagasy speaker, 

but it translates simply as 
‘big island’ – and apparently 
without any irony intended, 

given that the 320km2 
landmass is just off the coast 

of the 587,000km2 bulk of 
Madagascar, the country of 

which it forms a part.

The south-eastern corner 
of Nosy Be is occupied by 

the Réserve Naturelle 
Intégrale de Lokobe, a 
conservation area that 

protects examples of 
nearly all of the endemic 

vegetation, as well as a 
number of the startlingly 

unique creatures – 
chameleons, lemurs and 

more – who keep 
Madagascar on every 

wildlife enthusiast’s 
bucket list.

There are also 
numerous boat-

related activities, 
from island-
hopping and 

pleasure sailing to 
game fishing for the 

elusive GT!

Diving and 
snorkelling are 
offered everywhere, 
as well as seasonal 
sightings of whale 
sharks, humpback 
whales and manta 
rays, or – on the 
other end of the 
spectrum – ‘muck 
dives’, in which tiny 
organisms such as 
seahorses, shrimp 
and nudibranchs are 
the preferred 
discoveries. 

Nosy Be is the region’s  
best-kept secret, a 
premier beach 
destination that is not 
overrun by tourists.

The currency is the 
Malagasy ariary 
(around 240 to the 
South African rand).

Knowledge Profiles are trade m
arked to Panoram

a M
edia Corp. Contact - sales@panoram

a.co.za

Airlink will be offering additional flights on Wednesdays from 5 to 19 April, 28 June to 30 August, 27 September to 4 October 
and 14 December to 4 January. Book flights and stay up to  date with schedules at flyairlink.com.

Nosy Be’s tourist 
season runs from 
mid-March to 
mid-January.

 

Airlink currently 
flies direct from 

Johannesburg to 
Nosy Be every 

Sunday.

South Africans require visas – 
issued within 24 hours. Apply via 
madagascarconsulate.org.za. 
Non-immigrant visas can be 
obtained at the airport or harbour.



PLUS
■ Why do our 
eyes move when 
we sleep?
■ Which creature 
makes the biggest 
seashell?
■ Is Antarctica melting?
■ Are there different kinds of 
earwax?
■ Why does reading make you 
sleepy?
■ How do we predict meteor 
shower intensity?
■ How long before extra 
calories show on the scale?
■ Why are raspberry drinks blue? 
■ Why are some people more 
easily distracted than 
others?

■ How old is water?
■ How much would 

you have to dig to 
alter Earth’s 
orbit?
■ How long can 
a germ survive 
on a doorknob?

■ What colour is 
the sky on an 

exoplanet?
■ Can coral reefs 

recover from bleaching?
■ What connects nuclear 
weapons and fine wine?
■ Would I weigh less if I 

move to the equator?

All the questions you didn’t know you 
wanted the answer to including:

HEALTH

25 Could the Black Death happen again?
You have a 50-50 chance of this being good news. 

CULTURE

26 Crowns of the world
Nice hat, royal lady and/or guy.

FOOD

58 Which foods are the most radioactive?
There’s a reason Brazil nuts are nobody’s ‘favourite 
favourite’ in the Quality Street tin.

INNOVATION

59 Could we make shoes that let us            
walk on water? 
That weekend in Margate just became a little more 
interesting ...

HISTORY

68 Who really invented the computer?
No, whippersnapper, it was not Steve Jobs.

p.28
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p.60
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Super-eruption 
countdown
7When will the Yellowstone 
volcano erupt? 
Jackie Olivier, via email

Scientists from Arizona State 
University published a study 
called Months between 
rejuvenation and volcanic 
eruption at Yellowstone 
caldera, Wyoming, showing 
that they may have a method 
for working out when this 
supervolcano will wake up 
again. By studying its history 
and using new micro-
analytical techniques that 
record the chemical 
concentration gradients in 
magna crystals, they have 
developed a timeline between 
reheating and eruption. Chris 
Tully, one of the researchers, 
says, “We found that the last 
time Yellowstone erupted 
after sitting dormant for a 
long time, the eruption was 
triggered within 10 months of 
new magma moving into the 
base of the volcano, while 
other times it erupted closer 
to the 10-year mark.”
The last eruption was around 
70,000 years ago and 
scientists are 99% sure that 
the 21st century will escape 
the next eruption. As long as 
no magna moves into the 
Earth’s crust at that point we 
can breathe easy. Once the 
magma starts, the countdown 
begins, and scientists 
continue to monitor the 
volcano using similar 

instruments to those that warn of 
impending earthquakes.
Close monitoring of this volcano 
has been undertaken for the last 
30 years and all records show 
that the geologic activity of the 
area has been constant in this 
period. Yellowstone even has the 
Yellowstone Volcano Observatory, 
a collaborative undertaking 
between the US Geological 
Survey, the University of Utah and 
the Yellowstone National Park.

Asleep on their feet
7How do giraffes and elephants 
sleep – is it standing up? Do they 
lean against trees? How do they 
support their weight? 
Fred Gresham, via email

Elephants’ and giraffes’ ‘stay 
apparatus’ allows them to sleep 
standing up without falling over, 
although elephants have been 
seen snoozing leaning against 
trees. The stay apparatus is a 
group of tendons and ligaments 
that allow an animal to lock 
major joints while resting one leg 
in order to sleep. Standing sleep 
is lighter and mostly for shorter 
periods than sleeping lying down.
It was always thought that 

Refresh your mind

the quest for knowledgeinterestingV
E
R

Y

Yellowstone: beautiful 
and – eventually – deadly
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Questions, suggestions or observations? Share them with us:
A Editor, Very Interesting, Private Bag x4, Kyalami, 1684 A Twitter: @V_I_mag
A Email: VI@panorama.co.za
Please include your name and address. The editor reserves the right to shorten and edit letters.

The brains trust
Join our social media 
network today.

7 Conrad Cloete
I would have loved to have had 
Very Interesting in my school 
library when I was a kid.
7 Matt Anderson
I love to read all the facts in 
Very Interesting magazine.
7 Astrid Verster
This magazine shows what a 
weird and wonderful world we 
live in!
7 Zondi Makabula
Every bus trip I go on, this is my 
go-to reading material.
7 Cedric Fonteyne
I thought I was pretty good with 
general knowledge, but your 
mag makes me think again!

Like us on Facebook (Very 
Interesting), follow us on Twitter 
(@V_I_mag) and ask a question at 
VI@panorama.co.za.

@V_I_mag

the animals’ muscles relax, while 
in the hind legs, the major 
muscles, ligaments and tendons 
work in tandem with the 
reciprocal hock and patella joints, 
which flex and extend at the same 
time. The medial patellar ligament 
‘locks’ the patella in place, making 
sure that the hind leg stays in an 
upright position. 

Language of dreams 
7In what language do deaf people 
think? 
Hunter Robichon, via email

Chemical 
connections
7How does your brain translate 
electric currents into sensory 
messages? 
John Kelly, Pretoria

We have seven senses. There are 
the well-known five – visual 
(sight), auditory (hearing), tactile 
(touch), gustatory (taste) and 
olfactory (smell). Added to these 
two are the vestibular sense 
(where organs in our inner ear 
tell us when our bodies are out 
of balance) and a proprioceptive 
sense where we get feedback 
from muscle and joint 
movement.

Sight is the most used and 
developed sense that we have, and 
uses a larger part of our brains 
than any other sense, having 64 
dedicated visual areas split equally 
between both hemispheres of the 
brain. Light enters the eye through 
the cornea and reaches the retina 
after being focused by the lens. 
The retina contains 120 million 
rods (responsible for us seeing in 
low light and night vision) and six 
million cones (responsible for us 
seeing colour and in good light). 
The information received by these 
nerve cells is transmitted as an 
electrical signal, triggering the 
release of chemicals called 
neurotransmitters at locations 

where the nerves meet 
(synapses). These chemicals 
are the messengers that tell 
the brain what instructions to 
give to the rest of the body.
It is the parietal lobe that 
receives sensory input and 
calculates the speed and 
location of objects. The 
occipital lobe processes 
visual information and routes 
it to the storage centres of 
the brain. The temporal lobe 
is responsible for memory 
storage, emotion, hearing 
and language (on the left 
side), and the cerebellum 
controls co-ordinated 
movement.

According to the article How Deaf 
People Think in Today I Found Out, 
“… deaf people speak in their 
dreams in the language or form of 
communication that they use in 
real life, just like we do. Where an 
English-speaking person dreams in 
English, a deaf person would 
dream in the sign language or 
specific form of communication 
that they use. Their language is to 
them what our spoken 
language is to us. 
In a fascinating post online 
on Reddit, a deaf person 

responds to this question and 
explains that he sees himself 
signing in dreams, just as we hear 
ourselves speaking. It is 
fascinating that our brains handle 
spoken language and sign 
language the same way, right down 
to processing it in the same area 
of the left brain. This is especially 
interesting considering that visual 
stimuli are processed 
in the right 
hemisphere of 
the brain.

When torches fall in 
love – electric

elephants couldn’t sleep lying 
down due to their massive size, 
but this is incorrect. Research 
has shown that wild elephants 
spend approximately one to 
four-and-a-half hours a day lying 
down. Giraffes, being prey 
animals, mostly sleep standing 
up. Whether giraffes sleep 
standing or lying down, they curl 
their long necks around and 
support them on their 
hindquarters.
The stay apparatus of the front 
legs engages immediately when 
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W hat is life and when does it begin? It’s a 
fundamental question that has occupied 

scientists and philosophers for centuries, and one 
raised once more thanks to results from a 
groundbreaking embryo study.
Biologists at the University of Cambridge and New 
York’s Rockefeller University have successfully 
kept a human embryo alive for 13 days, only 
stopping to comply with UK law, which places the 
limit at 14 days. It enabled the researchers to 
study the molecular processes that occur when a 
human embryo implants itself into the womb.
“Implantation is a milestone in human 
development as it is from this stage onwards that 
the embryo really begins to take shape and the 
overall body plan is decided. It is also the stage of 
pregnancy at which many developmental defects 
can become acquired,” said the University of 
Cambridge’s Dr Magdalena Zernicka-Goetz, who 
led the study. “This new technique provides us 
with a unique opportunity to get a deeper 
understanding of our own development during 
these crucial stages and helps us understand 
what happens, for example, during miscarriage.”

Early days
Once an egg has been fertilised by a sperm, it 
divides to create a clump of stem cells. After 
about three days the stem cells group together to 
form something known as a blastocyst. This 
contains three basic cell types: those that will 
develop into the body, those that provide 
nutrients, and those that form the placenta and 

allow the embryo to attach to the womb. On the 
seventh day the embryo must implant into the 
womb to survive. 
“Embryo development is an extremely complex 
process and while our system may not be able to 
fully reproduce every aspect of this process, it has 
allowed us to reveal a remarkable self-organising 
capacity of human blastocysts that was previously 
unknown,” said the University of Cambridge’s 
Marta Shahbazi, who took part in the research.
Despite the technique’s success, it cannot be 
used to create human life in the lab, the team 
added.

The human embryos were kept 
alive using methods that had 
been developed to research 
mouse embryos

C ould this be the smartest brainless blob on 
Earth? A team of biologists in France has 

shown that slime moulds are capable of learning, 
despite having no brain or nervous system.
Slime mould is the name given to over 900 
different species of single-celled organisms that 
cluster together in large numbers and then 
function as a single being called a plasmodium. 
Slime moulds exist all over the world, usually 
feeding on micro-organisms that consume 
decaying plant matter.
In the nine-day experiment at Toulouse 
University’s Centre de Recherches sur la 
Cognition Animale (Centre for Research into 
Animal Cognition), three groups of the slime 
mould Physarum polycephalum were confronted 
with a ‘bridge’ they needed to cross in order to 
access food. These bridges were impregnated 
with either caffeine or quinine, or left untouched. 
Caffeine and quinine taste bitter but are harmless 
to the moulds.
The moulds presented with an ‘untainted’ bridge 
went straight to the food. Moulds presented with 
caffeine- or quinine-impregnated bridges were 
initially reluctant to cross, but having done so 
safely once were less hesitant the next time. After 
a few days they would cross quite happily, moving 
at a faster pace. This is evidence of a type of 
learning called ‘habituation’. Slime moulds that 
had become habituated to caffeine would not 
cross a quinine-impregnated bridge, and vice 
versa.
Memory and the ability to learn are vital survival 
skills, but it was assumed such abilities required 
a nervous system. This research shows that such 
abilities must have evolved earlier than was 
thought.
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Studying young embryos, 
like this 12-day-old 

specimen, could improve 
our understanding of 

developmental defects 
and the causes of 

miscarriage
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7SCIENCE

Lab-grown human embryos 
kept alive for record time

7NATURE

Slime moulds 
can learn
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I n 2015, it was discovered that liquid water pools on the 
surface of the Red Planet during its warmest summer 

days. However, thanks to the low atmospheric pressure, it 
boils away almost instantly (the boiling point of water on 
Mars is just 20°C). Water was therefore believed to play 
little or no role in shaping the Martian surface. However, an 
international team of scientists has now shown that even 
this short-lived boiling water does have a significant 
geological impact.
The researchers, led by Marion Massé from the Laboratoire 
de Planetologie et Géodynamique de Nantes (Laboratory of 
Planetology and Geodynamics of Nantes), recreated two 
Mars-like environments: one inside a former diving 
decompression chamber at Mars-like pressure, the other in 
a cold chamber at terrestrial pressure. When a block of ice 
melted under ‘Earth’ conditions, water simply soaked into 
the sand. When a block of ice melted under Mars-like 
pressures, though, its boiling caused bubbles to be emitted 
which disturbed the sand, leaving a pattern of ridges like 
the ones seen on the surface of Mars. With saltwater, the 
effects were more pronounced.

Water behaves 
differently on Mars 
than Earth, forming 
ridges like these as 

it boils away

7SPACE

Lines on Mars shaped by 
boiling water

A There is an ocean 
under the crust of 
Saturn’s moon 
Enceladus, despite the 
moon’s surface 
temperature of -180°C.
A This body of water 
likely sits on a bed of 
rock, theoretically 
allowing for the same 
chemical reactions 
that scientists believe 
led to life on Earth.
A Since a hydrothermal 
vent at the bottom of 
one of the Earth’s 
oceans is thought to 
be the best candidate 
for where life started 
on our planet, 
astrobiologists think 
Enceladus is a good 
place to look for alien 
life.

Shorts

“Am I hungry, 
or not? Better 
consult with 
two of my 
neurons” 

S nails may not be renowned for their brainpower, but 
researchers at the University of Sussex have found that 

the molluscs can make complex decisions using just two of 
their neurons. The discovery could lead to the creation of 
more efficient robot brains, they say.
By monitoring the brain activity of freshwater snails while 
they searched for food, the team discovered that key 
elements of the molluscs’ behaviour was controlled by a 
single pair of neurons. The first lets the snail’s brain know 
food is nearby, and the second tells the brain whether the 
snail is hungry or not. 
“What goes on in our brains when we make complex 
behavioural decisions and carry them out is poorly 
understood,” said study leader Prof George Kemenes. 
“Our study reveals for the first time how just two neurons can 
create a mechanism in an animal’s brain which drives and 
optimises complex decision-making tasks.”
The system also enables the snails to save energy by 
reducing brain activity when food is scarce or they         
aren’t hungry.
“Our findings can help scientists to identify other core 
neuronal systems which underlie similar decision-making 
processes,” said Kemenes. “This will eventually help us 
design the ‘brains’ of robots based on the principle of using 
the fewest possible components necessary to perform 
complex tasks.” PH
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7NATURE

Snails make decisions using  
just two brain cells
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Q&A
Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za

J ust two. The most common, wet earwax, 
evolved as a way to remove dead skin cells 

from your ear canal. Earwax is 60% skin, with 
various different oils binding it together in a 
brown lump. But there is a recessive gene 
mutation that results in a different mix of oils, 
giving grey and flaky earwax. This dry earwax is 
common among the Japanese and Native 
Americans. Coincidentally, having dry earwax 
also means you produce less armpit odour. 

Are there different 
types of earwax?
Fanyana Bophela, Calvinia

T he genes we inherit from our parents 
influence our psychological characteristics 

– things like our intelligence and memory ability 
– and our chances of developing conditions that 
affect the way we think, such as autism and 
schizophrenia. In that sense, identical twins – 
who share all the same genes – do think more 

alike than unrelated people or even non-
identical twins and other siblings. Brain-imaging 
research has shown that during mental tasks, 
such as memorising numbers, the patterns of 
brain activity (which can be considered a 
physical correlate of thought) are more similar 
among identical twins than non-identical twins.

Do identical twins think alike?
Jenny White, Agulhas

T here is no reason you can’t 3D print a 
musical instrument. Cheap violins have been 

made out of plastic for years, and 3D printing is 
just a handy way of assembling them. An electric 
voilin converts the string vibrations into an 
electrical signal, so it doesn’t depend on the 
acoustic properties of the resonating chamber. 
A 3D-printed trumpet might also work well, but 
an acoustic violin made of plastic can’t compete 
with a Stradivarius yet. The complex grain 
structure of the wood creates subtle resonances 
and harmonics that we can’t recreate with the 
resolution of current 3D printers. 

Would a 3D-printed 
instrument sound 
the same as a 
normal one? 
Maria Uys, Komatipoort

French engineer and 
professional violinist 
Laurent Bernadac poses 
with the 3Dvarius, a 3D 
printed electric violin 
made from transparent 
resin

PH
O

TO
: G

E
TT

Y

A Apples are said to 
have originated from 
a region between the 
Caspian Sea and the 
Black Sea.
A They are a member 
of the rose family.
A Apples contain no 
fat, sodium or choles-
terol and are a good 
source of fibre.
SOURCE: PRODUCTSCHAP 
TUINBOUW

A Since 2014, NASA 
has been able to 
email files for 3D 
tools and spare parts 
to the International 
Space Station, where 
astronauts can use a 
printer to make what 
they need between 
supply missions.
A NASA’s website 
offers 3D models of 
asteroids, rockets, 
shuttles and more, 
all of which can be 
downloaded for free.
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currently out-of-favour with 
cosmologists, it is still one possible 
fate for the universe. However, the 
eventual endpoint of the Big Crunch is 
not known. In simple terms, if we regard 
it as the opposite of the Big Bang, we 
might indeed expect that all matter and 
space-time itself would collapse into a 
‘singularity’: an infinitely dense point 
similar to that from which the universe 
appears to have sprung. But 
singularities are notoriously difficult 
notions to investigate scientifically, so 
modern physics can say very little about 
what might ultimately happen during 
the Big Crunch.

Would the Big Crunch 
collapse everything – 
matter and space-time? 
Don Young, Worcester

P eople with damage to the brain’s parietal lobe, 
which integrates sensory information, don’t 

dream. One hypothesis suggests that while we 
sleep, the parietal lobe continues generating 
signals, and our forebrain tries to make a story out 
of this activity. 
Other researchers have suggested that dreams occur 

when short-term memories are encoded and moved 
to long-term memory, or when unwanted connections 
are removed from memory.
Evolutionary psychologists contend that dreams have 
a specific survival value. We mostly dream about 
threats or stressful situations. This may be so we can 
safely rehearse strategies for dealing with them. 

Why do we dream? 
Ulwazi Phakathwayo, Salt Rock

The number of genes on the 
human Y chromosome.  

In comparison, the  
X chromosome has  

around 1,000. 

27

The speed, in km/h, that 
cyclists should travel at 

while commuting to avoid 
breathing in too many 
pollutants. Those who 

cycle faster inhale up to 
four times as much air 
pollution because they 
breathe more heavily.

13

IN NUMBERS

The number of distinct 
academic families that 
two-thirds of the world’s 
mathematicians fall into.

24
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Q&A
Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za

What’s the biggest robot in the world? 
Steve Lloyd, Camps Bay

A ccording to the Guinness Book Of Records, 
the largest walking robot in the world is 

reported to be Tradinno, a 15m-long dragon robot 
weighing 11 tons that was used in a German 
theatre for the play Drachenstich. Powered by a 
2ℓ turbo diesel engine, it can breathe flames to a 

distance of 1.5m. However, in the future, this 
dragon will be like a toy compared to the 
200m-long robot container ship Vindskip planned 
for construction, which would traverse the seas 
using its giant sides as sails, and its computer 
brain to keep its course. 

The high 
sides of 
Vindskip 
act as sails

T ypically when we’re reading, we do it in a 
comfortable position – sitting or lying 

down – in a quiet place, and often at the end of 
the day or after more energetic activities, all of 
which contribute to a state of relaxation and 
sleepiness. Also, an absorbing text will take 
your focus away from the outside world and 

from anxieties that might otherwise keep you 
alert, such as worries about tomorrow’s exam 
or dentist appointment. Alternatively, if you find 
what you’re reading boring, the effort to keep 
going can be tiring, in which case you’ll likely 
begin to daydream, which can also bring sleep 
closer. 

Why does reading make  
you sleepy?
Sachin Patel, Sasolburg

F irst proposed over a century ago by the 
Russian astronautical pioneer 

Konstantin Tsiolkovsky, the space elevator 
offers a whole new way of getting into orbit. 
Instead of using rockets, electric lifts travel 
up a cable anchored at the Earth’s equator 
and extending up to an orbiting 
counterweight whose motion keeps the 
cable taut. 
But while simple in concept, the 
practicalities are immense. Chief among 
them is the need for a cable material that’s 
capable of withstanding the colossal 
tension. It’s long been thought that carbon 
nanotubes would be up to the job, but new 
research by a team at Hong Kong 
Polytechnic University has shown that a 
single misplaced atom in the cable could 
radically undermine its strength. With no 
real prospect of creating a defect-free 
cable, the search is now on for more robust 
materials. 

Will it ever be 
possible to build a 
space elevator?
Rachel Henning, Welkom

A Apples are said to 
have originated from 
a region between the 
Caspian Sea and the 
Black Sea.
A They are a member 
of the rose family.
A Apples contain no 
fat, sodium or choles-
terol and are a good 
source of fibre.
SOURCE: PRODUCTSCHAP 
TUINBOUW

A Stephen Blumberg 
is perhaps the 
best-known 
bibliokleptomaniac 
(someone who steals 
books) in history. 
He was arrested in 
1990 after stealing 
23,600 rare books 
from 268 libraries 
and universities. 
Blumberg served five 
years in prison for his 
crimes.
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A s our planet bulges at the 
equator, its gravitational 

pull there is lower than in South 
Africa. Better still, the effect of 
the spin of the Earth at the 
equator also helps offset the 

force of gravity. The bad news is 
that even the combined effect 
would reduce your weight by less 
than 1% – so it’s probably easier, 
all told, just to cut back on the 
beer and pies. 

Will I weigh less if I move  
to the equator? 
Ntombi Ndlandla, Atteridgeville

I t stays right there! Fart gas 
mostly comes from the 

bacteria and yeasts that live in 
the large intestine. If you 
suppress a fart, it actually just 

seeps out more quietly, or you 
might be able to hang on until 
the next time you are on the 
toilet. But sooner or later, that 
fart is coming out! 

If you hold in a fart, where 
does it go?
Jeff Peters, Louis Trichardt

A Apples are said to 
have originated from 
a region between the 
Caspian Sea and the 
Black Sea.
A They are a member 
of the rose family.
A Apples contain no 
fat, sodium or choles-
terol and are a good 
source of fibre.
SOURCE: PRODUCTSCHAP 
TUINBOUW

A In 1945, a B25 
bomber crashed 
into the Empire 
State Building, 
severing the cables 
of two elevators. One 
elevator car – on 
the 75th floor at the 
time – had a female 
passenger in it, who 
was able to survive 
due to the 300m of 
coiled cable at the 
bottom of the shaft, 
which cushioned the 
elevator’s landing.
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Q&A
Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za
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What connects ... bananas 
and prosthetic limbs?

1 
A discarded banana 

peel is extremely 
slippery. The friction 

between the peel 
and a smooth floor is 
six times lower than 

between the floor 
and your shoe.

2 
The 
slipperiness 
comes from 
the follicle cells 
on the inside of the 
peel. When they are 
crushed underfoot, they 
release a polysaccharide 
gel between the floor and 
the peel.

3
This gel is so 
slippery, it is 

actually a 
better 

lubricant 
than the oil 

used in metal 
bearings. It’s 

only slightly less 
slippery than a ski on 

snow!

4 
Polysaccharide gels are also 
found in the membranes 
covering our bones at the 
joints. Research into banana 
peel slip-ups is helping to 
improve the design of joints in 
prosthetic limbs.

How do we predict meteor  
shower intensity?  
Tholane Mthiyane, Magaliesburg

M ost ‘predictions’ of the rate of meteors 
per hour during meteor showers are 

based on both theory and observation. 
Essentially, a computer model is built containing 
the trajectories of every known comet – since it 
is the debris from comets that forms the 
‘stream’ of particles we see during a meteor 
shower. This model contains information on the 
rate that these comets release material, along 
with the sizes, directions and velocities at which 
they are released, as well as the gravitational 
forces that determine their subsequent 
trajectories through space. The trajectory of the 

Earth and the conditions of the Earth’s 
atmosphere are also inputted into the computer 
model. By watching how Earth moves through 
the meteor stream it is possible to estimate the 
likely number of meteors that will be visible 
during a given shower for a given location. But 
different astronomers use different models. 
Plus, these models are partly based on difficult 
measurements of the meteoric particles in the 
solar system, so their predictions are often only 
approximate. But generally, they can be used to 
reliably predict when a meteor shower is likely to 
be more or less intense than the average.

Why do dogs like rolling 
in other animals’ pooh?
Lolly Pietersen, Cape Town

“Come and have 
a go! It smells 

lovely!”

O ne theory is that it’s a hunting behaviour 
that evolved as a way to mask the dog’s own 

scent to make it easier to stalk prey. In the UK, 
the popular choice is fox pooh – another predator 

(which is odd). It may be that for most of these 
dogs, fox pooh is the only really stinky pooh they 
have access to. Cows and horses are kept away in 
their own fields and cats bury their pooh neatly.

A The Perseid meteor 
shower, which occurs 
annually in August, 
was first noted about 
2,000 years ago in 
Chinese astronomy 
records.
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S urprisingly, the answer is yes. 
Research at Binghamton 

University in the US found that every 
person has a unique pattern of brain 
activity when shown a series of 
images. In the study, a computer 
measured the brainwaves of 45 
volunteers and was able to determine 
the identity of each person with 
100% accuracy. This means that your 
‘brain print’ could be a very effective 
way to enable secure login to 
computer systems, including 
Facebook. The only problem 
remaining is how to measure your 
brainwaves in an easy way – right now 
you need to wear a special hat full of 
sensors and wires.

Will we ever be 
able to log on to 
Facebook with 
our minds?
Jennifer Lucas, Port Shepstone

How long before extra calories show on 
the scales?  
Sally Jordan, Bloemfontein

I f you step on the scales as soon as you have eaten 
a jam doughnut for lunch, you will weigh an extra 

70g, because this is the mass of the doughnut itself. 
But 22g of this is water, which you’ll lose over the 
next few hours in your breath and urine. You’ll lose 
another 2g sometime tomorrow, when you poop out 
the small amount of dietary fibre. The other 46g is 
digested and if your body doesn’t immediately need it 
to grow or for energy, it is stored as fat. A 2012 study 
at Oxford University found that the fat in your food 
ends up on your waistline in less than four hours. 
Carbohydrate and protein take a little longer, 
because they need to be converted into fat in the 
liver first and it takes nine calories of protein or 
carbohydrate to make 1g of fat. Altogether, that 
doughnut has about 225 calories. Around 100 of 
those come from the 11g of fat in the doughnut, 
which will be on your waistline by teatime. Then 
the 125 calories of carbs and protein will be 
converted into another 14g of body fat sometime 
tomorrow, unless you hit the gym after work and 
burn it off again. 

B eneath us all is a seething 
cauldron of rock, wrapped round 

an iron-nickel core at temperatures 
similar to the surface of the sun. Most 
of the heat comes from radioactive 
decay of elements like uranium in the 
surrounding mantle. As this process will 
continue for billions of years yet, the 
Earth is likely to be destroyed by the 
death of the sun before it can solidify.

Will Earth’s 
interior ever 
become solid?
Gatcha Sibisi, Knysna

Email your questions to vi@panorama.co.za

A The shape of your 
ear is just as unique 
as your fingerprints.
A The same is 
true of your vein 
networks, which can 
be identified with a 
finger or palm scan.
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UNSOLVED 
MYSTERIES 

OF THE
DINOSAURS

We all know that Brontosaurus had a long neck and Triceratops 

had a horned head. But there are still many things about 

prehistoric beasties that perplex the world’s best palaeontologists …

WORDS: STEVE BRUSATTE

Paleontology
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WHAT WAS THE FIRST DINOSAUR?

VELOCIRAPTOR 
2m long

PARASAUROLOPHUS 
9m long

DINOSAUROMORPHS 
0.3m long

TYRANNOSAURUS REX
12.3m long

ack in November, I was part 
of a team that described a 
new dinosaur (pictured). 
Hailing from southern China 

and living just a few million years before 
dinosaurs disappeared, the species 
would have looked like a deranged bird. 
It was about the size of a sheep and 
covered in feathers, with a sharp beak 
that it probably used to crack open nuts 
and shellfish. We called it Tongtianlong 
in formal scientific parlance, but gave it 
the nickname ‘Mud Dragon’, because its 
skeleton was found suspended in rock 
that hardened from ancient mud. It 
seems like this poor dinosaur got 
trapped in the muck and died. Then, 
some 68 million years or so later, its 
corpse was exhumed by dumb luck as 
workmen dynamited bedrock while 
building a school.
It’s one of those things that every 
dinosaur-obsessed child dreams of: 
getting the chance to discover and name 
a completely new species. But I’ll let you 
in on one of the dirty little secrets of 
modern palaeontology. What my Chinese 

colleagues and I did wasn’t that 
unusual. New dinosaurs are appearing 
everywhere these days – about 50 new 
species each year, an average of almost 
one per week. And this pace shows no 
signs of slowing, as parts of the world 
continue to open up to fossil hunters 
and a fresh generation of scientists, 
born in the Jurassic Park era, come of 

age. Because of this bounty of new 
fossils, we now know more about 
dinosaurs than we do about many 
modern animals. 
But that’s not to say that we know 
everything. Palaeontology is still 
adventure driven by mystery, and these 
are some of the biggest riddles that 
dinosaur hunters are working on today.

D inosaurs didn’t start out as brutish 
monsters like Tyrannosaurus or 

behemoths like Brontosaurus. They evolved 
from a group of gangly, cat-sized reptiles 
called dinosauromorphs, which scuttered 
around on all fours in fear of giant 
amphibians and primitive crocodile relatives 
called rauisuchians that lorded over the food 
chain. The first dinosauromorphs started 
leaving their tracks along the shores of Polish 
lakes about 250 million years ago, just one 
to two million years after the worst mass 
extinction in Earth’s history, when perhaps up 

B

to 95% of all species perished in a volcanic 
hell-scape at the boundary between the 
Permian and Triassic periods. 
These dinosauromorphs remained small and 
rare for many millions of years, and then, 
sometime after the volcanoes stopped and 
the world started to heal, they gave rise to 
the dinosaurs. The oldest dinosaur fossils 
come from Argentina and Brazil, and are 
about 231 million years old. Yet the first 
dinosaurs probably entered the scene earlier 
– maybe many millions of years earlier if 
some scrappy fossils from Africa turn out to 

be early dinosaurs and not just very 
advanced dinosauromorphs with similar 
anatomies and behaviours. The boundary 
between ‘dinosauromorph’ and ‘dinosaur’ is 
becoming blurrier with each new discovery, 
but what is becoming clear is that it took 
tens of millions of years for these first 
dinosaurs to spread around the world, grow 
to huge sizes, and become truly dominant. 
More fossils will surely help, but there isn’t a 
single Rosetta-stone type fossil that could 
solve the mystery of exactly how dinosaurs 
rose to power.

Paleontology
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Were dinosaurs 
warm-blooded  
or cold-blooded?
T he old-school image of dinosaurs was 

not very flattering: crack open a book 
from the 1950s or 1960s and you’ll see drab, 
scaly, plodding reptiles that look like they’re 
just waiting to go extinct.
That concept went out of favour in the 1970s, 
as new discoveries like the agile and 
shockingly bird-like Deinonychus proved that 
dinosaurs were far more dynamic and 
intelligent than we used to think. Some 
mavericks even proposed that dinosaurs were 
warm-blooded like modern birds: they had a 
constant, high body temperature that they 
controlled internally through their 
metabolism, not by basking in the sunshine 
like an iguana. A few decades later, the 
evidence is still mixed. The problem is that 
dinosaurs cannot be observed, so 
palaeontologists must rely on evidence. 
Some of it seems convincing: we know from 
studying their bones that dinos had rapid 
growth rates, just like modern, warm-blooded 
animals. But other scientists look at the 
same evidence and disagree, and some have 
proposed that dinosaurs had ‘mesothermic’ 
metabolisms, somewhere between cold-
blooded reptiles and warm-blooded birds. 
The more we know about how dinosaurs grew, 
and the more chemical studies of their bones 
can tell us about their internal body 
temperatures, the more clarity we will have.

Fast, powerful 
dinosaurs like 

Velociraptor 
may have been 
warm-blooded
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HERRERASAURUS  
Late Triassic  

(c. 230 million years ago)
One of the very oldest dinosaurs, 

Herrerasaurus was a fierce 
predator about the size of a 

horse. It terrorised other 
primitive dinosaurs with its sharp 

claws and teeth.

STEGOSAURUS 
Late Jurassic 

(c. 150 million years ago)
Stegosaurus has one of the most 

recognisable profiles of any 
dinosaur. It probably used the 
plates on its back as display 

billboards, and the sharp spikes 
on its tail to ward off predators.

BRONTOSAURUS
Late Jurassic 

(c. 150 million years ago)
The iconic ‘thunder lizard’, 

Brontosaurus, used its long neck 
to pluck leaves from high up in 
the canopy. It must have eaten 
hundreds of kilograms of plants 
every day to fuel its huge body.

MICRORAPTOR 
Early Cretaceous  

(c. 125 million years ago)
With wings stretching out from 

its arms and legs, the tiny 
Microraptor looks like a strange 
species of bird. It is actually a 

dromaeosaurid, a ‘raptor’ 
dinosaur closely related to 

Velociraptor.

PARASAUROLOPHUS 
Late Cretaceous  

(c. 75 million years ago)
The Late Cretaceous valleys and 
plains of western North America 
would have been alive with the 
bellows of Parasaurolophus, a 

duck-billed dinosaur that used its 
gaudy head crest to make 

sounds.

WHY DID DINOSAURS 
HAVE FEATHERS?

Dinosaur diversity through the ages

I n the 
1960s, the 

discovery of 
Deinonychus – long 
arms, skinny legs, head 
perched on an arched neck, big 
claws on the feet – helped solidify 
the theory that birds evolved from 
dinosaurs. In the late 1990s, the discovery 
of thousands of feather-covered dinosaurs in 
China sealed the deal. But these stunning 
fossils raised another question: why did 
feathers first develop in dinosaurs?
Feathers started out as simple, hair-like 
strands, which probably evolved in some of the 
most primitive dinosaurs as a way to keep 
warm. Many dinosaurs retained this basic fluffy 
coat, but one group of small meat-eaters 
modified their feathers even further. They got 
bigger, started to branch, flattened out, and 
morphed into quill pen feathers like those 
found on modern birds. These structures lined 
the arms, and sometimes the legs, forming 
wings. The reason that some meat-eaters 
elaborated their feathers was probably for 
display: to attract mates or intimidate rivals. 
But with wings, came flight ...

The discovery of 
Deinonychus helped 

us establish that birds 
evolved from dinosaurs

Dinosaurs owned the planet for millennia, evolving into some incredibly iconic species

Paleontology
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TRICERATOPS
 Late Cretaceous  

(c. 68-66 million years ago)
Triceratops is famous for its 

horns, with one sticking up from 
the nose and one from above 
each eye. These plant-eaters 
probably used their horns to 

wrestle rivals and attract mates.

PACHYCEPHALOSAURUS 
Late Cretaceous  

(c. 68-66 million years ago)
Pachycephalosaurus had a thick 
dome of bone on the top of its 

head. There is debate about what 
this was for. Was it for display? Or 
did these plant-eaters butt heads 
in fights over mates and territory?

TYRANNOSAURUS 
Late Cretaceous 

(c. 68-66 million years ago)
There is no mistaking the king of 
dinosaurs, the biggest predator 
to ever live on land. T. rex was a 
monster: 13m-long, with jaws so 
strong that it could literally crush 

through the bones of its prey.

HOW DID THE  DINOSAURS  
LEARN TO FLY?
I t all has to do with the wings: no 

wings, no way an animal can fly. For 
a long time, scientists assumed that 
wings must have evolved specifically for 
flight. Evolution must have driven some 
dinosaurs to turn their hair-like 
filaments into the more familiar 
feathers that make a wing, in order for 
that dinosaur to move through the air. 
Yet new research suggests that this 
probably wasn’t what happened. 
Wings do not show up in the first 
dinosaurs that started flying. Instead, 
wings appear in fairly large, ground-
dwelling dinosaurs such as the 

ostrich-like ornithomimosaurs and 
beaked omnivores like our Mud Dragon. 
These dinosaurs were too large and 
cumbersome to fly. So a new theory is 
that wings actually originated as display 
structures – advertising billboards if you 
like – and only later were repurposed as 
aerofoils. Flight may have evolved by 
accident as some of these small, 
winged dinosaurs began jumping 
between branches or leaping into the 
air, and suddenly found that their 
billboards had aerodynamic properties. 
It is one of the most exciting new 
hypotheses about dinosaurs.

Flight in  
small, winged 

dinosaurs might 
have evolved  
by accident
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Anchiornis huxleyi 
was a small, bird-like 

dinosaur that may 
have used its feathers 

to help it glide 
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Perhaps 
T. rex did 

push-ups to lift 
itself from the 
ground after it 

slept

The early bird Vegavis, 
seen here with its voice 

box highlighted, probably 
sounded similar to its modern 

counterparts 

WHAT DID 
DINOSAURS 
SOUND LIKE?
I n films and documentaries, dinosaurs always seem to be 

roaring. But we don’t really know what noises they made, 
although there are plenty of guesses. What we do know is 
that some of the first birds that existed alongside dinosaurs 
probably sounded like today’s birds. One spectacular fossil 
of Vegavis (a member of the duck/geese group of birds) 
includes a voice box that’s almost identical to that of 
modern birds, even though it lived during the Cretaceous. 
Other scientists have attempted to recreate the sounds of 
duck-billed dinosaurs by scanning their skulls, building a 
digital model, and using software from the instrument-
making industry to simulate what kind of noises these 
animals could make. One of these dinosaurs, 
Parasaurolophus, could have passed air through 
meandering chambers in its gaudy head crest. Simulations 
show that this air would have been emitted from the nose 
and mouth as a low frequency rumbling that could change 
in pitch. In other words, more of a bellow than a roar.

Poor T. rex, it’s the butt of so 
many jokes about its tiny 

arms. Its body cries out Arnold 
Schwarzenegger, but its arms 
scream Woody Allen. The king of 
dinosaurs was a 13m-long, 
meat-crunching machine as an 
adult, but its arms were no bigger 
than mine. This has amused, and 
confused, palaeontologists for 
decades. But what’s important to 
realise is that while its arms were 
incredibly short, they were also 
very muscular. So they must have 
been doing something. Otherwise, 
evolution would have just gotten 

rid of them, the same way that the 
hind limbs of whales disappeared 
when they were no longer needed. 
There are many ideas floating 
around: perhaps T. rex did 
push-ups to lift itself from the 
ground after it slept, or used its 
arms as claspers when mating, or 
simply braced itself against its 
prey while feeding for a little extra 
stability. We still don’t know the 
answer. However, exciting 
developments in cutting-edge 
computer modelling software 
could help us come up with a 
solution before too long.

WHAT COLOUR WERE 
DINOSAURS?
T here’s something else that feathers can tell us. They 

unlock the potential to determine what colour 
dinosaurs were. If you look at modern bird feathers under 
a high-powered scanning electron microscope, you can 
see tiny blobs called melanosomes. These are little 
bag-like structures that hold melanin, one of the main 
colour-producing pigments in animals. Some 
melanosomes are globular, others are egg-shaped, and 
so on. And that’s important, because different shapes 
hold different colour pigments. So if you can 
identify the shape, you can identify the colour. A 
few years ago some brilliant palaeontologists 
realised that you could find melanosomes in 
particularly well-preserved fossil feathers, like those 
found coating many of the famous Chinese ‘feathered 
dinosaurs’, which were buried rapidly by 
volcanoes and 
locked in stone. 
It turns out that 
different dinosaurs 
had all sorts of 
different melanosomes, 
which meant they were a variety 
of different colours. Some were 
iridescent black like crows, others 
had ginger feathers, some had rings 
of colour on their tails like raccoons, 
and yet others had splotchy colours. 
Dinosaurs, therefore, had a whole 
rainbow of hues, just like modern birds.

WHY DID T. REX  
HAVE SUCH tiny ARMS?

No wonder T. rex 
was angry: he 
couldn’t even 
scratch his belly!

Paleontology
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And we end with the most enduring 
mystery of all, the one that has been 

bickered about ever since the first fossils of 
giant, extinct reptiles were found in England 
in the 1820s. Why aren’t dinosaurs around 
today? 
Of course, we now know that birds evolved 
from dinosaurs, so some dinosaurs do 
persist, but the spirit of the question remains. 
There is nothing like a T. rex, Triceratops or 
Brontosaurus in today’s world. They 
dominated the planet for over 150 million 
years, but suddenly disappeared from the 
fossil record 66 million years ago, at the end 
of the Cretaceous. That’s exactly the same 
time that a 10km-wide asteroid struck what is 
now Mexico, impacting with the force of over 
a billion Hiroshima bombs and unleashing an 
instantaneous apocalypse of earthquakes, 
tidal waves, wildfires, and hurricane-force 
winds.
Although palaeontologists still like to argue 
about what role the asteroid played in the 
dinosaur extinction, there really isn’t much of 
a mystery left. The asteroid did it, and did it 
quickly. There are few signs that dinosaurs 
were struggling before that one fateful 
moment, when the course of prehistory was 
changed forever. No dinosaurs, save a few 
birds, were able to endure the devastation. 
But some small, omnivorous, furry mammals 
did. These plucky survivors found themselves 
in an empty world, and as the planet started 
to mend, they rapidly evolved into all sorts of 
new creatures, including the first primates. It 
was in the ashes of the dinosaurs that our 
ancestors began their long march. 

WHY DID 
DINOSAURS 

DIE OUT?

2335/2017
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Q&A
Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za
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1. Earth moving
Digging a hole into the ground doesn’t apply 

any net force on the Earth. But as you remove 
soil from the hole and pile it up into a heap, 

you are very slightly shifting the centre of mass 
of the planet. This will cause it to wobble a little 
as it rotates. The effect is very small, however.

2. Soil launching
If you fling each spadeful of soil into space, 

then you could apply a net force to the planet. 
You’d need to throw it hard enough to achieve 
escape velocity, but every billion tonnes you 

throw over your shoulder would change Earth’s 
orbital velocity by two nanometres per second.

3. Sea boiling
Alternatively, you could dig a hole at the bottom 
of the Pacific Ocean deep enough to drain all 

the water down into the mantle. If this boiled all 
the ocean into steam and jetted it into space, 
it might add an extra 1.5km/h to the Earth’s 

normal orbital speed of 108,000km/h.

How much would you have to dig to alter Earth’s orbit?
Andrew Clarke, Lambton

How do fish sleep?
Murray Momberg, Jeffreys Bay

I t’s hard to say if fish sleep like we do. 
Most can’t close their eyes and have 

no neocortex, which is the part of the 
mammalian brain that displays distinct 
patterns of activity during sleep. Even 
so, many fish settle down for the night 
on the seabed. Parrotfish sleep inside a 
mucous bubble, perhaps so predators 

can’t smell them. At night, zebrafish 
float in the water column and are 
difficult to rouse. Some fish never seem 
to sleep, including blind cave fish and 
fish swimming in shoals through 
featureless water. It could be they 
receive limited sensory input and their 
brains don’t need to rest.

What is tidal 
locking?
Jabu Moeketsi, Germiston

T idal locking is the phenomenon by which a 
body has the same rotational period as its 

orbital period around a partner. So, the moon is 
tidally locked to the Earth because it rotates in 
exactly the same time as it takes to orbit the 
Earth. That is why we only see one side of the 
moon. If both bodies are of comparable size and 
are close together, both bodies can be tidally 
locked to each other – this is the case in the 
Pluto-Charon system. Tidal locking is a natural 
consequence of the gravitational distortions 
induced by a body on another.

“I wish this was a 
waterbed …”
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I n the 1950s, raspberry-flavoured foods were 
coloured dark red using a dye called 

amaranth. This later turned out to be 
carcinogenic and was banned in the US. Food 
manufacturers started using the bright blue 
dye instead, partly because it helps to 
distinguish it from cherry or strawberry 
flavours, but also because children seem to 
like brightly coloured foods. 

Why are raspberry 
drinks blue? 
Elna Haupt, Orchards

N o. Bubonic plague killed at least 
one-third of the population of Europe 

between 1346 and 1353. But that was 
before we knew it was caused by the 
bacterium Yersina pestis. Bubonic plague 
does still occasionally occur in small 
flare-ups of a few dozen cases, but we have 
antibiotics to treat it now. Plus, better 
hygiene makes it very hard for a disease 
spread by flea bites to become a global 
pandemic again. 

Could the Black 
Death happen 
again?
Colin Sanders, Franschhoek

D ifferences in attention span are a result of 
genes and environmental experiences. These 

influences can impact upon brain development 
and functioning, making it more difficult for one 
person to pay attention than another. 
A distinction can also be made between ‘bottom 
up’ and ‘top down’ attention. The former involves 
us becoming distracted by a salient feature in our 
environment, such as a bright light. The latter is 
when we focus on something based on our internal 
goals – we may give a boring document our full 
attention because we want to pass an exam. 
These types of attention share some underlying 
mechanisms, with the frontoparietal network of 
the brain important for both, for example. 

Why are some people  
more easily 
distracted than 
others? 
Gugu Shezi, Sandton

E verything in the universe is in 
motion because forces exist 

in the universe. The gravitational 
force and the electromagnetic 
force ensure large objects are in 
motion while the weak and strong 

nuclear forces ensure the quantum 
world is constantly in motion. If 
there were no forces, there would 
be no motion. The question of why 
there are forces in the universe is 
currently unanswerable by science. 

They appear to be fundamental 
and demonstrable facts but there 
may not be an ultimate reason for 
their existence, just as there may 
not be a root cause for the 
existence of the universe itself.

Why is everything in motion? 
Anele Tebogo, Pretoria

A Perceptions 
of gravity differ. 
Research published 
in the journal Plos 
One suggests that 
people are better at 
judging how objects 
fall when sitting 
upright than when 
they’re lying on their 
sides.

Q
&

A FLASH



Delightful diadems 
U zhgorod in Ukraine played host to 

more than 70 royal headpieces 
during the Crowns Of The World 
exhibition that took place in February 
this year. A range of countries including 
Austria, Italy, Great Britain, Romania 
and Egypt were represented, with the 
gorgeous traditional headgear on show 
being a mixture of astounding original 
artworks and replicas.
Crowns are no longer the symbols of 
power and authority they once were, 
but they retain their historical value as 
relics of eras when kings and queens 
ran the world – for better or worse ...

Panorama
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How, and why, do the world’s happiest people keep smiling through 
the long winter months?

 7 WORDS:  JHENI OSMAN

MEET THE 

PEOPLE ON  
THE PLANET

Once again, it’s been 
raining all day. It 
got dark hours ago. 
And a bitterly cold 

January night beckons in the 
city of Copenhagen. Many 
people would find all this 
pretty depressing. But not 
most Danes.
In 2016, Denmark was 
ranked as the happiest nation 
on the planet in the World 
Happiness Report. This 
might sound surprising given 
that in mid-winter the 
country is plunged into 
darkness for 16 hours a day, 
deprived of that supposed 
vital ingredient of happiness: 

sunshine. So what 
are their 

secrets?
The 

annual World Happiness 
Report typically assesses 
criteria such as: per capita 
income; life expectancy; 
people’s freedom to make 
life decisions; generosity; 
social support; and 
corruption in government 
and business. For the 2017 
report, researchers are 
looking in depth at Africa 
and China; happiness in the 
workplace; happiness over 
the course of life in general; 
and the sources and 
consequences of trust – the 
vital glue for ensuring stable 
social foundations.
“The most surprising thing 
we’ve found is that building 
the positives is more 
important than identifying 
and curing the negatives,” 

says John Helliwell, 
professor emeritus of 
economics at the University 
of British Columbia. He 
co-edits the World 
Happiness Report and is 
remaining tight-lipped about 
who he thinks will take the 
number one spot next. 
Helliwell and his colleagues 
believe that happiness 
provides a better indicator of 
human welfare than separate 
measures of income, poverty, 
education, health and good 
government. And they have 
found that people are 
happier living in societies 
where there is less happiness 
inequality. However, results 
show that happiness 
inequality has increased 
significantly in most 

H
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countries, in almost all 
global regions, and for 

the population of the world 
as a whole. 

A Does money buy 
happiness?

It’s not surprising to learn 
that wealth does play a small 
part in happiness. After all, 
incomes are more than 25 
times higher in the happiest 
countries than in the least 
happy ones. “Income is one 
of the bigger elements in 
explaining international 
differences,” says Helliwell. 
“Having at least sufficient 
material resources is one of 
the prime supports for a 
good life. But, of course, 
they are not the major part 
of the story.”
Meik Wiking, CEO of the 
Happiness Research 
Institute, a Copenhagen-
based think tank, agrees that 
money is not the sole root of 
happiness. 
“The Danes decouple wealth 
and well-being. We focus on 
the small things that really 
matter, including spending 
more quality time with 
friends and family, and 
enjoying the good things in 
life,” he says.
Wiking is the author of The 
Little Book of Hygge: The 
Danish Way to Live Well. 
Hygge (pronounced ‘hooga’) 
is the latest buzzword on the 
lips of every advertising 
agent, lifestyle magazine 
editor and blogger. It is 
usually translated as 
‘cosiness’, but Danes would 
say it’s much more than that.
“Hygge has been called 
everything from the ‘art of 
creating intimacy’ to ‘cocoa 
by candlelight’,” says Wiking. 
“Some of the key ingredients 
are togetherness, relaxation, 
indulgence, presence and 
comfort. The true essence of 
hygge is the pursuit of 
everyday happiness and it’s 
basically like a hug, just 
without the physical touch.”
Now, before you start 
thinking that all you need to 
be truly happy is to win the 
lottery so that you can settle 
down in a blissful state of 
hygge and never lift another 

finger, think again. Even if 
you’re wealthy, work is a 
great tonic for gloominess.
“It is not work itself, but how 
it is done, with whom, and in 
what circumstances that 
creates or destroys 
happiness,” says Helliwell. 
“People are happier doing 
things with other people, 
especially if they feel they’re 
doing important things in a 
friendly and trustworthy 
environment. This is true for 
life both in and out of the 
workplace. People who work 
in a high-trust workplace 
and think of their superior 
more as a partner than a 
boss are as happy on 
weekdays as on weekends.”
And there we were feeling 
miserable about the decades 
of hard toil that stretch 
ahead of us …

A Subjective smiles
So, the next big question: can 
one really rate happiness 
subjectively? Surely, surveys 
are subject to individual 
bias? We all know how, for 
instance, Brits like to put on 
a brave face, picnic on a rain-
swept beach (just because 
the weather department told 
them it was going to be a 
scorcher), and always say 
‘Fine, thanks!’ when 
someone asks them how they 
are (even if they’re going 
through a crushing bout of 
existential angst, having spilt 
a cup of tea).
“There are three different 
types of subjective well-
being measures,” explains 
Helliwell. “These include 
positive affect [how we 
experience positive 
emotions], negative affect 
[how we experience negative 
emotions], and life 
evaluations, where 
respondents say how happy 
they are with their lives as a 
whole.” According to 
Helliwell, life evaluations 
tend to be determined by 
individual circumstances and 
are more variable among 
countries. All three 
measures are subjective 
reports based on the 
individual’s responses – just 
like when doctors ask 

patients to report on their 
pain levels.
Yet not all scientists are 
satisfied with these 
subjective assumptions. 
Associate professor Wataru 
Sato and his team at Japan’s 
Kyoto University have used 
scans of the brain to try to 
determine which area is 
involved in feeling happy. 
Their results showed that 
volunteers who rated highly 
on happiness surveys had 
more grey matter mass in the 
precuneus, which is involved 
in self-reflection and 
consciousness.
But scientists aren’t just 
looking at the brain. They 
are also turning to genetics 
to determine why some of us 
are happier than others.

A In the genes
Researchers at Vrije 
Universiteit Amsterdam 
have isolated the parts of the 
human genome that may 
explain the differences in 
how we each experience 
happiness. After analysing 
the DNA of over 298,000 
people from around the 
world, the team found three 
genetic variants for 
happiness. Crucially, they 
discovered that two of the 
variants are linked with 
differences in the symptoms 
of depression, a mental 
disorder that is one of the 
greatest medical challenges 
of our time. 
“The genetic variants 
that influence subjective 
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Below: Denmark’s capital 
city of Copenhagen, where 
residents commute by 
bicycle and there’s always 
time for a cinnamon bun. 
What’s not to love?

 4
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“The Danes focus 
on the small 
things that really 
matter, including 
spending quality 
time with friends 
and family”

 1

2

3

 5

 1  MAKE A HYGGEKROG
Every home needs a hyggekrog, which roughly 
translates as ‘a nook’. It is the place where you 
love to snuggle up with a book and a hot drink.

2  BRING IN NATURE
Danes feel the need to bring the entire forest 
inside. Any piece of nature you find is likely to 
get the green light. Leaves, flowers, pine cones 
– basically, think how a Viking squirrel would 
furnish a room.

3  THINK TACTILE 
A hyggelig interior is not just about how things 
look, it is just as much about how things feel. 

Letting your fingers run across a warm, wooden 
table is a different feeling from being in contact 
with something made from cold steel or plastic.

4  LIGHT CANDLES
As soon as it gets dark, Danes tend to light 
candles, especially in the winter. Candles 
instantly create a cosy mood and offer a softer 
light than overhead bulbs.

5  LINGER LONGER
Danes love to linger, particularly after a 
delicious meal. While many people around the 
world start to clear up as soon as a dinner party 
is finished, Danes just relax – giving time for 
mindfulness.

HYGGE  
YOUR HOME
Meik Wiking, CEO of the Happiness Research Institute, offers his five top tips for creating a cosy sanctuary

3135/2017



well-being largely overlap 
with those that explain 

differences in depressive 
symptoms,” says Professor 
Meike Bartels, who carried 
out the research. According 
to Bartels, this overlap 
indicates that it could be 
useful to promote well-being 
in conjunction with 
preventing and treating 
mental illness. So it seems 
that taking steps to keep 
your population happy is just 
as important as safeguarding 
them from mental illness.
Meanwhile, a paper 
published in the Journal Of 
Happiness Studies suggests 
that the DNA of people who 
regard themselves as happy 
is more likely to contain a 
specific gene variant 
involved in sensory pleasure 
and pain reduction.

depression, is more common 
in countries that report lower 
average levels of life 
satisfaction. While the link is 
controversial, the short 
variation has also been 
associated with higher scores 
on neuroticism and lower life 
satisfaction. Denmark and 
the Netherlands appear to 
have the lowest percentage 
of people with this short 
variation.

Elsewhere, research at the 
University of Warwick has 
shown that national levels of 
happiness depend on how 
close we are genetically to 
our smiley friends, the 
Danes. “Our research 
showed that the ‘genetic 
distance’ of a country from 
Denmark correlates with the 
average life satisfaction in 
that country,” says Associate 
Professor of Economics 
Eugenio Proto. 
Intriguingly, the research 
also showed a link between 
mental state and the version 
of the gene that influences 
the uptake of serotonin. The 
serotonin transporter gene 
comes in two forms: long or 
short. According to the 
research, the short variation, 
which some scientists 
consider to be linked to 

A Happiness is law
The British are not too far 
removed genetically from 
their Nordic cousins across 
the sea. “The British have no 
excuse – they are sufficiently 
close to the Danish in terms 
of genetic distance,” says 
Proto, adding jokingly: 
“Although weather is also an 
important determinant of 
subjective well-being!” 
Back in 2010, David Cameron 

The happiest nations on Earth

Psychology

Who joined Denmark near the top in the 2016 rankings 
– and which nations scowl more than they smile?

Top 5
 Denmark 
 Switzerland 
 Iceland 
 Norway 
 Finland 

Bottom 5
 Burundi
 Syria 
 Togo 
 Afghanistan 
 Benin
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*South Africa is ranked  101st in 
the world’s happiest nations



commissioned a study into 
the happiness of the British 
and, according to the 
government, happiness rates 
are on the rise in the UK. 
Politicians have latched on to 
the importance of happy 
citizens. Ministers of 
happiness have been 
appointed in Ecuador, the 
United Arab Emirates, 
Venezuela and Bhutan. In 
the latter, happiness is now 

embedded in the national 
constitution. And the 
National Academy of 
Sciences in the US has 
formed a panel to establish 
how happiness 
measurements can help 
develop policy.
So, is the world becoming a 
happier place? 
“There’s not much of a 
global trend yet,” says 
Helliwell. “Data is only 

starting to become available 
for a long enough period to 
find significant trends among 
nations. Over the very long 
term, even if lives in less 
happy countries are 
becoming better, we might 
expect to see that for the 
world as a whole there may 
be some adjustment in 
expectations as people raise 
their sights and see even 
better potential lives.”

Maybe it would do us all 
good to bear in mind the 
wise words of one of the 
founding fathers of the US, 
Benjamin Franklin, who 
said: “Happiness consists 
more in small conveniences 
of pleasures that occur every 
day than in great pieces of 
good fortune that happen 
but seldom.”   7

VI@panorama.co.za

Spending quality time with 
friends and family is vital 
for happiness, according 

to the Danes

3335/2017
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Wall and all 
T he famous Western Wall in 

Jerusalem is a pilgrimage site for 
many believers, but the section currently 
above the ground is only a small part of 
a 485m construction that was part of 
King Herod’s huge 19BC construction 
project, in which he undertook to 
double the size of the Temple Mount. 
Underground – and under contemporary 
homes and residential streets – visitors 
can go on a guided tour along the full 
length of the wall, getting a fuller sense 
of the city’s rich heritage. 
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Detail in 
the Delta
Botswana’s Okavango is a vast natural 
anomaly – a delta in the middle of a desert – 
made up of a thousand tiny minutia where 
the man-made meets the natural

 7 TEXT AND PHOTOGRAPHY: BRUCE DENNILL

Wood decking abuts a sturdy old tree at Abu Camp. Large 
trees are a good marker of stable dry ground in an area 
where water levels rise and fall regularly and building 
permanent structures can be tricky. These trees – sausage 
trees, particularly – are also the traditional source for the 
famous mokoro canoes used to navigate the Okavango’s 
many channels.
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Some seeds are dispersed by being 
eaten by birds and then germinating from 
droppings deposited several kilometres 
away. Many animals use similar strategies 
to make inroads into new habitats. This 
caterpillar took the easy route, transferring 
from a branch onto a passenger in the 
safari vehicle before being dropped off in a 
new area.

Not all the wildlife in the Delta is large 
and fierce. Here, a cricket takes a moment 
to reflect (pun entirely intended) on the 
windscreen of one of the safari vehicles 
used to take guests on game drives. 
Looking at the mirror images of the 
insect, it’s possible to imagine that one of 
Hollywood’s Transformers has arrived in 
Africa ...
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Visual

During recent renovations at Seba Camp in the Okavango, 
the wall surrounding this toilet was stripped, making it 
a ‘loo with a view’. Keep in mind that elephants, hyenas, 
buffalo and the like wander through the camp occasionally 
– it’d be spectacular, and frightening!
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Without the expert knowledge of the 
mokoro pilots, visitors to the Okavango 

would have no idea that the tiny, 
brilliantly camouflaged reed frog even 

existed. They’re difficult to see even 
once you’ve had them pointed out to 

you, being easier to trace by ear thanks 
to their distinctive call.

Travelling in the Delta is most efficiently 
done in planes, and these are not the 
vast industrial machines where the 
workings of the aircraft are a mystery. 
Here, you sit so close to the action that 
you can check the altimeter or the fuel 
gauge yourself.

Cowry shells were long used as currency 
throughout many parts of Africa, which 
would have made this decorative side 
table a valuable find for the traders of 
200-plus years ago. Now, you can place 
your cocktail – valuable in its own right, 
for other reasons – on it.

In an urban setting, decor items in the 
shape of natural foliage go some way to 
softening the edges of all the concrete, 
glass and steel. When used in a lodge in 
the middle of a swamp, they accentuate 
the wildness just beyond the screen 
door of your safari tent.



Cows in Europe are often 
fed on GM soybeans, 
meaning that when people 
eat beef or drink milk they  
are indirectly (and 
perhaps unknowingly) 
consuming GMOs

Food
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Genetically modified food has been around for over 
30 years, yet it still ignites heated debate. Is it safe, 

and should we allow it to grace our shelves?

 7 TEXT: PROFESSOR JIM DUNWELL 

Should we 
get over

 GM food?
Suddenly it became 
theoretically possible to make 
specific alterations to an 
existing variety with relative 
ease. Thus began the age of 
genetically modified (GM) or 
transgenic agriculture.
From that point onward a 
race began, headed by US 
agricultural and agrochemical 
company Monsanto, to 
exploit this technology and 
develop novel varieties of 
crops. Understandably, from 
a commercial perspective, the 
first targets were those 
predicted to generate the 
largest sales. The two 
dominant products were 
plants designed to be tolerant 
to herbicides – particularly 
the Monsanto product 
glyphosate – so weeds could 
be killed without harming 
crops, and those expressing 
toxin-encoding genes from 

F or most people, 
Miami is either a 
sun-drenched 
holiday destination 

or the favoured location for 
US crime dramas. However, 
in 1983, it was forever written 
in the annals of science as the 
place where it was first 
announced that we could 
introduce specific genes 
(pieces of DNA) into plant 
cells, then generate whole 
plants with only a single 
altered characteristic. Before 
that, plant breeders had been 
confined to crossing together 
two parents and then 
screening the resulting plants 
for that rare individual that 
emerged with better 
properties. This process was 
hit-and-miss and it took 
several years before a new 
variety with the desired 
properties could be bred. 

the soil bacterium Bacillus 
thuringiensis (Bt) to give 
them resistance to certain 
insect pests. The strategy 
behind these approaches 
represented something of a 
revolution. In the period 
immediately after WWII, 
research investment focused 
solely on the discovery of new 
herbicides and insecticides. 
But now, scientists could 
achieve the same effect by 
modifying genes within the 
crops rather than inventing 
new chemicals to spray on 
them. The first GM crops 
came to the US market in 
1996 and sales grew rapidly. 
It is estimated that sales of 
GM seed in 2015 amounted 
to R200 billion. This was 
grown in over 20 countries on 
an area greater than 440 
million acres – more than a 
100-fold increase since 1996. 

In 2015, the top five countries 
in order of area of GM crops 
cultivated were the USA (175 
million acres), Brazil, 
Argentina, India and Canada. 
In the USA, more than 90% 
of all maize, soybean and 
cotton are GM. In contrast, 
only about 290,000 acres were 
grown in the EU (mostly in 
Spain); all were an insect-
resistant variety of maize.

A Difference of opinion
Although GM seed is more 
expensive than conventional 
equivalents, the extra cost can 
be seen as an insurance 
policy against crop losses due 
to weeds or pests. No longer 
is it necessary to spend so 
much time and money on the 
application of repeated sprays 
of herbicides or insecticides. 
So why have EU and 
other farmers not taken 
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the same route? The 
answers are based on 

differences in both the supply 
of GM seed and the demand 
for it. First, the range of crops 
differs between the two 
regions, with very little 
soybean being grown in 
Europe. Perhaps more 
importantly, attitudes to GM 
crops and to food derived 
from such crops are different 
around the world. In the US, 
agriculture takes place 
mainly in regions that are far 
removed from the main 
centres of population, and 
who also have a general 

acceptance of government 
policy around GM. 
In Europe and many other 
regions, however, there is 
much greater awareness of 
farming locations as people 
tend to live closer to 
agricultural areas. In many 
countries, there is also a 
greater distrust of 
government and the 
regulations surrounding GM. 
But these views are not held 
uniformly across Europe. 
Such diversity, allied to the 
complex politics within the 
present 28 EU member states, 
means that few GM crops 

have even been approved for 
cultivation. This has led to 
the withdrawal of commercial 
investment in GM in Europe, 
to be redirected to the US or 
Southeast Asia. This 
continues the trend of rapid 
commercial consolidation, to 
potentially just three massive 
conglomerates in the future 
– a significant issue to many 
who see commercial 
domination of agriculture as 
detrimental to fair 
competition and a threat to 
livelihoods in the developing 
world. 

A Are GM foods safe?
There is also vocal criticism 
of GM on the grounds of food 
and environmental safety. But 
is there any evidence of this? 
First, it is helpful to consider 
the origin of the crops that we 
eat. Many farmed crops are 
genetic mutations of their 
wild ancestors, with such 
spontaneous mutations 
having been identified as 
occurring between 10,000 and 
20,000 years ago, when 
humans moved from hunting 
and gathering to farming. 
These mutations led to 
dramatic changes in 
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A researcher in Minnesota 
attends to an experimental 
crop of GM corn



characteristics. For example, 
wild species of potato often 
contain toxic levels of 
chemicals called 
glycoalkaloids – compounds 
that protect them from insect 

attacks. Similarly, the amount 
of edible fruit in a wild 
tomato is much smaller than 
in their farmed counterparts.
Our recent ability to 
sequence the DNA of crops 

has led to interesting findings 
about these evolutionary 
processes. It is now clear that 
genomes have continually 
been gaining and losing 
genes. The gains have often 
come from other species, as 
part of a process known as 
horizontal gene transfer. 
Humans, for example, 
contain approximately 50 
genes transferred from other 
organisms, including 27 genes 
from a diverse range of 
viruses. We should therefore 
consider the genomes of 
organisms not to be fixed, but 
subject to gradual change. 

But do any of these genetic 
changes, whether naturally 
induced or brought about by 
humans, have an impact on 
food safety? Every part of our 
body, from skin to bones, and 
from blood to brain, is 
composed of chemical 
constituents obtained by the 
breakdown and reassembly of 
food. The DNA and proteins 
in food from GM crops have 
exactly the same chemical 
building blocks as those 
found in any other food. Over 
the last 20 years there has 
been no confirmed harm 
to the millions of humans 
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Although GM seed is more expensive, the cost 
can be seen as an insurance policy against 
crop losses due to weeds and pests

A farmer monitors the 
growth of his genetically 
modified crops

Genes from this soil 
bacterium, Bacillus 
thuringiensis, can be 
inserted into crops to 
make them resistant to 
certain insect pests



who have eaten GM food, 
from fresh fruit such as 

papaya to processed products 
like maize, soy, sugar beet or 
oilseed rape.
The main global food safety 
issue is with foodborne 
diseases caused by 
contamination, principally 
with bacteria such as 
Salmonella and E. coli, 
viruses, parasites, toxins and 
chemicals. In 2015, the World 

Health Organization 
produced the first ever 
estimates of the global 
burden of foodborne diseases, 
and showed almost one in 10 
people fall ill every year from 
eating contaminated food – 
and 420,000 die as a result. 
This also has a significant 
economic impact. 
In most industrialised 
countries, and in many parts 
of the developing world, there 

are government regulations 
that cover the import and 
cultivation of GM crops, and 
guidance on whether or not 
the food derived from GM 
crops has to be labelled. In 
the EU and US, the 
regulation applies to the 
process by which a GM 
organism is produced. In 
contrast, regulation in 
Canada focuses on the 
product generated, not the 

method by which it was 
produced. Many scientists 
around the world now 
consider that the logical 
target of regulation should be 
the product and not the 
process, because this 
approach could accommodate 
all the new breeding 
technologies that have been 
developed in recent years.
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Over the last 20 years there has been no 
confirmed harm to the millions of humans 
who have eaten GM food

Rather than 
relying on 
selective breeding, 
scientists can use 
gene editing to 
create crops with 
particular traits



A The future of GM
In Europe, only a tiny area of 
farmland is used for 
cultivating GM crops, yet 
about 90% of imported 
soybeans – a major 
constituent of animal feed – 
come from GM sources. This 

means that people in the EU 
indirectly consume a large 
amount of GM because many 
animals eat imported GM 
feed. Meat, milk and eggs 
from animals fed on these 
products are sold throughout 
the UK, but do not need to 
be labelled as GM (this is 
also the case in South 
Africa). In contrast, products 

for direct human 
consumption are labelled as 
containing GM ingredients 
– in South Africa, the 
Consumer Protection Act of 
2011 requires all such food 
with 5% or more GM content 
to be labelled. These 
products are often more 
expensive, allowing for 
budget for laboratory testing, 

tracing and monitoring of 
their GM components.
Several economic studies 
have shown that removing 
GM products from the food 
chain would have a significant 
impact. One carried out at 
Purdue University in the US 
earlier this year found that if 
GM food was eliminated, 
there would be lower crop 
yields and commodity prices 
would rise. Maize prices 
would increase by as much as 
28% and soybeans by up to 
22%. In real terms, shoppers 
could expect their food prices 
to rise by between 1 and 2%.
A similar study carried out at 
North Carolina State 
University in 2015 found that 
if someone in the US wanted 
to convert to a GM-free diet, 
then when directly compared 
item by item, GM-free food 
costs an average of 33% more 
than a comparable food item 
that is not GM-free. When 
compared by weight, GM-free 
foods cost an average of 73% 
more. Generalising to the 
cost of a typical basket of 
food consumed by US 
households, the consumption 
of GM-free food would 
increase the average family 
food budget from R125,000 
to R160,000 per year.
Based on objective evidence, 
the great majority of 
international scientists deem 
GM technology to be safe, 
while also acknowledging 
that some parties may have 
socioeconomic and/or ethical 
grounds for opposition. There 
are dozens of new forms of 
GM and gene-edited crops, 
and a few animals, currently 
being developed. These 
include non-browning apples 
and potatoes, purple 
tomatoes packed with extra 
nutrients, and even the 
AquaBounty salmon – a fish 
genetically modified to grow 
throughout the year rather 
than just in the spring and 
summer, making it cheaper to 
produce and lessening its 
environmental impact. These 
products will possibly have 
more direct benefit to the 
consumer than the previous 
products aimed primarily at 
the farming industry.  7
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GM protesters 
outside the EU 
headquarters in 
Brussels

Farmers have been selectively 
breeding crops for centuries: 
carrots used to be purple in 
colour, but were bred to the more 
familiar orange – and all without 
genetic modification

Can GM plants spread beyond 
dedicated zones?
S ome people are concerned about the potential danger posed by 

the spread of introduced genes from GM crops to their wild 
relatives. Such ‘genetic pollution’ is seen as irreversible and a threat 
to species diversity or stability. 
Although the gene that codes for herbicide resistance has been shown 
to transfer in the pollen of a GM grass to a wild relative, this has no 
environmental consequence. Also, a low frequency of pollination is 
known to occur between cultivated crops and their wild relatives and 
vice versa.



A brief history 
of Hawking
This month, renowned theoretical physicist 
Stephen Hawking turns 75. Here’s our pick of 
his career highlights …

1988 
A Brief History Of Time is 

published. This exploration 
of space, time and black 

holes brings cosmology to the 
masses and goes on to sell 
more than 10 million copies.

1993 
Appears in an episode of Star 
Trek: The Next Generation. The 
character Data plays a poker 

game against holographic 
versions of Newton, Einstein 

and Hawking.

2006
 Issues the first of his 

warnings on risks for human 
survival, ranging from nuclear 

self-destruction and being 
dominated by AI to alien 

invaders.

1999 
 Voices a cartoon version 
of himself in an episode of 
The Simpsons, ‘They Saved 
Lisa’s Brain’. It’s the first of 
a number of appearances in 
The Simpsons and Futurama.

PH
O

TO
S

: B
IG

EL
O

W
 A

ER
O

S
PA

C
E1  As a postgraduate student, Hawking began 

working on cosmic singularities – points in space-
time that have zero volume and infinite gravitational 
strength, predicted to exist according to General 
Theory of Relativity. Inspired by Roger Penrose’s 
theory that singularities exist at the centre of black 
holes, Hawking applied the same concept to the 
universe, concluding that it must have started in 
such a singularity: the Big Bang.

2  In 1974, Hawking published a paper showing that 
quantum effects around black holes lead them to emit 
radiation (later dubbed ‘Hawking Radiation’), shrink, and 
explode. Such radiation or explosions have never been 
detected, but the theoretical link he demonstrated 
between thermodynamics, quantum theory and gravity is 
still being explored, and may well be crucial to an 
ultimate theory of everything.

3  In 2015, Hawking claimed that stuff that falls into a 
black hole can escape. A debate has raged for 40 years 
about what happens to information about the physical 
state of an object that falls into a black hole. Hawking’s 
solution is that information about objects passing into 
a black hole is stored in 2D form at the event horizon. It 
can then be emitted along with Hawking Radiation – 
albeit in a useless form.

Profile
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2010
 Publication of The Grand 
Design, co-authored with 
Leonard Mlodinow. The 
writers claim to provide 
“answers to the ultimate 

questions of life”.

2010
Presents a Discovery Channel 

three-part documentary 
series, Into The Universe 

With Stephen Hawking. The 
episodes cover aliens, time 

travel and the universe.

2012
An episode called ‘The 

Hawking Excitation’ marks the 
first of several appearances 
by Hawking in popular US 

sitcom The Big Bang Theory.

2014
 Release of The Theory Of 
Everything. Based on the 

book Travelling To Infinity by 
Hawking’s ex-wife Jane, the 
film stars Eddie Redmayne  
as the famous physicist.

4  Although less familiar 
to the public, Hawking has 
worked on aspects of 
quantum gravity, aiming for 
a so-called ‘theory of 
everything’ that unifies the 
incompatible theories of the 
very small (quantum 
physics) and very large (the 
General Theory of 
Relativity). His first 
significant work in this area 
in 1980 was in support of a 
now-dismissed theory 
named ‘N=8 Supergravity’. 
Unlike other theories linked 
to the idea of fundamental 
particles having 
‘supersymmetric’ partners, 
this had the advantage of 
only requiring four 
dimensions of space and 
time. More recently, 
Hawking has focused his 
‘theory of everything’ 
efforts on string theory.

5  Hawking has raised many highly 
speculative challenges to modern physics 
– his openness to think differently has 
enabled other physicists to hone their work. 
So, for example, he was convinced that the 
Higgs boson would not be found; he 
suggested that time would run backwards in 
a collapsing universe; he said that time travel 
doesn’t exist because we’ve never had 
visitors from the future; and argued that any 
information falling into a black hole is lost 
forever. In each case, he later changed his 
view – but his contribution was an inspiration 
for others to prove him wrong.PH
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Poignant, surprising 
and otherworldly, this 
new photography 
project by Reiner 
Riedler shows medical 
machinery in a fresh 
light

 7 TEXT: TOM IRELAND

P
hotographer 
Reiner Riedler 
became 
interested in 
medical 

equipment after finding 
himself in an intensive 
neonatal care unit, where 
his critically ill newborn 
son, Viktor, was being 
cared for.
“I came from outside into a 
dark room, with all this soft 
light and beeping,” says 
Riedler, who is based in 
Vienna. “It was such a 
strong feeling of safety – I 
trusted the machines.”
Six months later he started 
to photograph machines 

that are used to save human 
lives, initially spending time 
in operating theatres. He 
soon decided he was 
uncomfortable with trying 
to photograph unconscious 
people and busy doctors. 
Instead, he chose to 
photograph the technology 
itself, beginning with 
common hospital 
equipment such as dialysis 
machines. “Then I started 
to go to museums and 
archives, and I became 
more interested in those 
that tell a story, or those 
whose shape is 
metaphorical somehow,” 
says Riedler. 

THE 
ART OF 
SAVING 
LIVES
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TWO LEGS GOOD
T he Torque Controlled Humanoid Robot, or 

TORO for short, is used to study walking and 
balance. Keeping a 75kg machine upright is a 
huge challenge, but TORO can use its whole body 
to recover balance by, for example, grabbing onto 
solid objects or dropping to one knee. The aim is 
to create a robot that’s comfortable in domestic 
settings, able to climb stairs, step over obstacles 
and – we hope – do the dusting.

The entire 
set of over 80 

photographs can be found in Reiner Riedler’s book WILL – The Lifesaving 
Machines.

4935/2017



SAFE PLACE 
I ncubators provide controlled warmth, humidity and oxygen for 

premature or sick newborns, and allow continuous monitoring 
of a baby’s core body temperature. A double air curtain helps 
maintain a balanced climate inside the incubator. The incubator 
shown here is not the one that saved his now four-year-old son’s 
life, but it still provokes strong feelings for Riedler. “The machine 
itself looks almost alive inside,” he says.

ROBO-DOC
T he German Aerospace Centre’s MiroSurge system is at the 

cutting edge of ‘telesurgery’, where surgeons manipulate 
robotic arms remotely rather than holding surgical implements 
themselves. The latest machines, such as this one, allow the 
surgeon to see a 3D display of the site of the operation and ‘feel’ 
what the robotic arms are touching, in real time, via the 
instruments at their workstation. This means a surgeon could, in 
theory, conduct an operation from anywhere in the world.

GROW A BACKBONE 
T his is a rear view of the ECCE2 (Embodied Cognition in a 

Compliantly Engineered Robot), a world-famous bot built at 
the Technical University of Munich. “This was exciting because it 
was part of the Human Brain Project, and they’d built this robot 
based on how the actual human neural and anatomical system 
works and moves,” says Riedler. The robot has bones, joints, 
muscles and tendons, allowing researchers to investigate the 
brain mechanisms responsible for our own movement.
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 SOFT MACHINE
L ike the ECCE2, this rather lonely-looking robot, known as Roboy, 

is devised to emulate human anatomy and movement, with the 
aim of creating machines that can help us with our daily tasks in 
everyday environments. It is designed to move and interact with the 
physical world in the same way as our fleshy human bodies, and is 
part of a growing trend for ‘soft robotics’ – non-rigid machines built 
from deformable materials such as silicone and rubber.

CHANGE OF HEART 
T he S5 heart-lung machine completely replaces the function of 

the heart and lungs during cardiac surgery, maintaining the 
circulation of blood and its oxygen content. “The heart-lung 
machines are the most impressive,” says Riedler. “They’re really big, 
with all these screens and pipes. When the machine is in use, the 
pipes are full of blood, like blood vessels.” This particular model can 
continue to support the patient for over two hours in the event of a 
power failure.

BABY BUBBLE 
T his bizarre-looking apparatus is an emergency breathing hood 

for infants in intensive care. “This is one of the more staged 
shots, but is one of my favourites,” says Riedler. “It provides 
breathing assistance for a baby, and its entire head is in this bubble. 
But for me it looks like an astronaut.” The device, which also comes 
in adult sizes, provides what’s known as ‘continuous positive airway 
pressure’, keeping the lungs inflated during respiratory failure.
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HEAD SHOT
T he Alderson Radiation Therapy Phantom is a life-size sculpture for 

testing the effects of radiotherapy. The model has exactly the same 
density as a real human body, and the 2.5cm-thick slices can be filled 
with different types of artificial tissue for testing purposes. When asked 
why so many of the machines he photographed seem sinister or eerie, 
Riedler’s answer is simple: “If you open a body it can be terrifying. The 
machines reflect the complexity and fragility of life.” 

OPEN WIDE 
T his dental simulation unit is one of a range of devices medical 

students use to hone their dental surgery skills before being let loose 
in clinical situations. The patient simulators have a full set of teeth, 
movable jaws, latex skin, and the same range of movement a real human 
would have. Like so many of the devices shot by Riedler, it has an 
otherworldly quality. 

SHOW OF HANDS 
S ay hello to these prosthetic hands, waving from a test station. Each 

one is opened and closed 1,000 times before being delivered for use. 
The prosthetics respond to the tiny electrical signals sent from the brain 
down the nerves of the patient’s arm when they think about moving their 
hand. “As a photographer you see that sort of thing and just have to shoot 
it,” says Riedler. “You should see it when they are all moving!”
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Kids always ask each other: “If 
you could have only one of your 
senses, which would it be?” For 
you, vision is obviously the most 
important – why is that?
I always think of that 
statement, “In the valley of 
the blind, the one-eyed man 
is king.” I think that 
encapsulates the 
disadvantages of those who 
have impairments and 
reminds me why they need 
help.

You’re a philanthropist. How does 
the impact of your actions – and 
those of people who think the way 
you do – differ from the effect of 
political will when working on 
helping people with poor vision? It 
seems like a battle of passion 
versus bureaucracy.
Government and civil servants 
have a great role to play in 
making sure that citizens have 
access to services. The 
challenge, though, is that 
governments are risk-averse, 
and for the most part, that’s a 
good thing – they’re playing 
with your taxes, after all.
This was okay when the pace 
of societal change was slow, as 
it was in agrarian societies, but 
now we have all kinds of 
technology and a much higher 
pace of change, and that 
makes governments wary.

With private philanthropists, 
it’s our own money. A ‘loss’ 
– in monetary terms – does 
not affect other people or 
their careers. That’s why 
businesspeople are a good fit. 
They know how to get returns 
on an investment, even if that’s 
change and impact, not cash.
Also, while there are a lot of 
people willing to give money, 
there are not as many who 
want to get involved. If there’s 
no understanding of the 
underlying issues involved in a 
project, the money won’t get 
to the right people. 
Philanthropists are usually 
willing to school themselves in 
what they’re doing; to become 
experts.

There are older philosophies 
behind what has been termed the 
‘Asian-style’ philanthropy that you 
practise. Can you elaborate?
Confucian values state that we 
are compelled to give back to 
society. That sort of giving, 
however, did not allow for 
driving public change. In 
Confucius’ time, ironically, 
that duty was reserved for 
government officials. Now, the 
dislocations in communities 
don’t allow governments to 
fulfil that role.
Private initiatives have always 
changed the way humans live, 
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James Chen is the founder of Clearly, a new 
global initiative to solve the largest unaddressed 
disability in the world – poor eyesight

 7 TEXT: BRUCE DENNILL  PHOTOGRAPHY: SUPPLIED   

A VISION FOR 
THE WHOLE 
PLANET



throughout history. If you take 
the Industrial Revolution in 
the UK, there was very rapid 
urban movement, leading to 
the horrible conditions you see 
described by Charles Dickens 
and others. But those 
conditions led to the arrival of 
things that we take for granted 
today, like sewerage systems 
and street lights, and those 
inventions were driven by 
normal citizens.

Why is Africa your initial focus 
area for solving the problem of 
poor vision? Surely India, China 
and other countries must have 
similar needs?
In India or China alone, the 
number of people needing 
assistance would be 
immediately overwhelming. 
Africa has different dynamics. 
We chose to begin in Rwanda 
because it’s a small, well-
managed country and it will 
give us a good idea of what it 
takes to make the work 
successful.

In technological terms, what are 
the basics that are most widely 
needed, and the challenges 
involved in getting them to where 
they are required?
I have pursued this for so long 
because the basic solution – 
glasses – has existed for 700 
years, and the price per pair 
keeps dropping. It’s the 
distribution that’s challenging 
and costly. An important part 
of the equation, though, is the 
eye test – which has been 
strangely ignored until now. 
We need to identify what the 
issue is when someone says, “I 
have a problem,” and the 
development of a smartphone 
app to handle that part of the 
process is a huge step forward.
It’s much better than the 
current models in many 
developed nations. The UK, 

for instance, has a very 
high-cost model where you 
need to see a specialist to get 
help. Glasses are made 
cheaply in China or Thailand, 
but then shipped elsewhere for 
fulfilment, which increases the 
price.
In Rwanda, we’re already 
using drone technology to 
access remote villages. If we 
continue to build on these new 
models, we can solve the 
problem of poor vision in our 
lifetime!

With the rise of artificial 
intelligence and new ideas and 
equipment, what would the ideal 
tool be – something to help you 
achieve your goals faster? And is 
this part of the project 
distracting? Dealing with 
inventors can be glamorous and 
exciting, but there are on-the-
ground needs to meet.
The delivery of vision 
correction apparatus is 
largely handled by the private 
sector, and emerging 
technologies mean we can 
look at all kinds of models. 
Being able to involve 
entrepreneurs – all the better! 
What you don’t want is a 
situation where funding for a 
project like this is cut off 
because it’s going elsewhere, 
like the development of a new 
tool that may or may not work. 
That said, being able to make 
money out of helping people 
does make it more sustainable, 
as people with motives beyond 
philanthropy also have a 
reason to get involved.

Your Clearly campaign helps to 
focus efforts to solve the problem 
of poor vision, and the recent 
Clearly 2035 conference helped 
to spread the message.
Yes. What we’re doing is 
assembling experts and 
creative people – mostly not 
eyecare professionals – to 
show them what the real 
issues are and to share our 
ideas for the next phase in 
finding the solution. We want 
people to engage and help us 
with their imagination and 
vision. 7

VI@panorama.co.za

I can see Clearly now
A Currently, 2.5 billion people have poor 
vision that is uncorrected.
A Half of the world’s population will be short-
sighted in 2050.
A For information on James Chen’s Clearly 
campaign, go to clearly.world.
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1. Brazil nuts
pCi* per kg: 12,000
pCi per serving: 240

2. Butter beans
pCi per kg: 4,600
pCi per serving: 460

3. Bananas
pCi per kg: 3,500
pCi per serving: 420

4. Potatoes
pCi per kg: 3,400
pCi per serving: 850

5. Carrots
pCi per kg: 3,400
pCi per serving: 255

6. Red meat
pCi per kg: 3,000
pCi per serving: 240

7. Avocados
pCi per kg: 2,500
pCi per serving: 420

8. Beer
pCi per kg: 390
pCi per pint: 222

9. Water
pCi per kg: 170
pCi per pint: 100

10. Peanut butter
pCi per kg: 120
pCi per serving: 3.6

How long can a germ 
survive on a doorknob?
Pops Nzimande, East London

O n a hard, non-porous surface like a door handle, 
most viruses are destroyed within 24 hours. The 

survival time for bacteria is more variable. Salmonella only 
lasts four hours, but MRSA can last several weeks and 
C. difficile has been found to survive for up to five months. 
On clothing or skin, the survival time is roughly halved. 
This may be because these surfaces dry out more quickly, 
or because they interfere with the bacteria’s ability to 
produce protective biofilms. 

The percentage of European 

urbanites exposed to harmful 

pollution.

85

The number of new  

viruses discovered in 

invertebrates as part of a 

recent study.

1,445

IN NUMBERS

D espite decades of research into the frictional 
properties of rubber by tyre manufacturers, 

the precise causes of the ‘stickiness’ of rubber are 
still the subject of argument. Current theories 
suggest that when rubber moves over smooth 

surfaces, it’s the molecular forces between the 
two that are the main cause of friction. But when 
the surface is rough, it’s the deformation of entire 
molecular layers of rubber that’s the chief cause 
of friction. 

Why does rubber have high friction?
Angus Schreuder, Durban

The amount by which Pluto may 

have tilted, due to its heavy, 

ice-filled, heart-shaped basin.

60°

Common radioactive  
foods per kg
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Q&A
Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za



PH
O

TO
S

: G
E
TT

Y 
X2

What colour is the sky 
on an exoplanet?
Ed Govindsamy, Lenasia

T he colour of the sky on an exoplanet depends on 
many things: the pressure, density and chemical 

composition of its atmosphere, the presence or absence 
of dust particles, vapour and clouds, the spectrum of the 
planet’s parent star, as well as the size, composition, 
colour and even biology of the planet itself. On Earth, 
the sky is predominantly blue but becomes orange or red 
near the setting or rising sun. On Mars, the opposite is 
true. These differences are mainly due to which 
compounds or gases are scattering and absorbing the 
sunlight. Scattering is the predominant factor in most 
atmospheres and since molecules scatter short 
wavelengths best and longer wavelengths the least well, 
this often results in blue skies. But large amounts of 
dust will lighten and sometimes redden sky colours. 
Mars’ atmosphere appears red because of the presence 
of iron oxide-rich dust particles. High-pressure 
atmospheres would be much lighter than lower pressure 
ones and could appear completely white or yellow. Given 
the number of factors involved it isn’t unreasonable to 
suppose that exoplanet skies could be any colour at all 
– from blue or cyan, through green and yellow to red, 
orange and purple – even brown and white are possible.

S hoes that provide enough buoyancy to keep 
you afloat are simple but bulky. You’re really 

just cutting a raft in half and standing with one 
foot on each half. Leonardo da Vinci sketched 
an idea for this in the 15th century and it is a 
common school project for physics students. 
The hard part is designing shoes that provide 
enough traction to let you push against the 

water, without being so cumbersome that you 
exhaust yourself after a few steps. But skipping 
over the surface, like the basilisk lizard does, is 
much tougher. A 1996 study at Harvard 
discovered that the lizard strikes the water hard 
enough with each step that it creates a bubble 
of air surrounding each foot, and then pulls its 
feet up again fast enough to clear the surface 

before the bubble collapses, which minimises 
drag. When you scale the forces up to human 
size, you would need to run at over 100km/h to 
pull this off. At least in Earth’s gravity. A 2012 
study at Rome’s Laboratory of Neuromotor 
Physiology found that if you wore flippers, and 
could find a suitable pool, you could run on 
water on the moon. 

Could we make shoes that let us walk on water?
Graham Christie, Johannesburg

Basilisks, also 
known as Jesus 

Christ lizards, 
can reach 

speeds of 1.5m 
per second when 
running on water

5935/2017

A The crews of the 
Apollo 11, 12 and 
14 missions were 
quarantined on 
their return to Earth 
for fear that they 
may have returned 
from the moon with 
new diseases. The 
Apollo 13 crew had a 
malfunction on route 
and didn’t walk on 
the moon, so they 
were not quarantined.
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Although the dodo only 
died out in the 16th 
century, we don’t have 
any DNA samples to 
clone it

Science
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I
magine travelling to 
the wilds of Siberia to 
see a woolly mammoth 
lumbering through its 
natural habitat. Or 

getting up close to a living, 
breathing Tasmanian tiger. 
Thanks to developments in 
cloning and gene-editing 
technology, the prospect of 
bringing back extinct 
animals is looking more 
likely than ever.
De-extinction is about 
creating populations of 
healthy, genetically vibrant 
animals that can be released 
into the wild, where they’ll be 
able to breed naturally and 
contribute positively to the 
environment. But it’s not just 
about bringing back the dead. 
The same techniques being 
developed to help resurrect 
extinct species can also be 
used to help save living 
species on the brink of 
extinction. 

A How feasible is de-
extinction?

De-extinction is very much a 
science in development, but 
it’s moving at a rapid pace. 
The first milestone was in 
2003, when European 
scientists resurrected the 
Pyrenean ibex (or bucardo), 
a type of mountain goat that 
had gone extinct a few years 
earlier. Sadly, the kid died a 
few minutes after she was 
born, so the bucardo was not 

just the first animal to be 
brought back from 
extinction, but also the first 
to go extinct twice. 
Since then, scientists have 
been refining their methods 
and developing new de-
extinction techniques. In 
Australia, Prof Michael 
Archer and colleagues are 
working on bringing back the 
gastric-brooding frog, a 

remarkable animal that 
nurtured its young in its 
stomach before burping up 
fully-formed froglets. So far, 
the team has produced 
embryos that ‘almost’ turn 
into tadpoles, but not quite. 
The next step is to persuade 
these embryos to turn into 
frogs, something that Archer 
is convinced they will 
achieve.

A What other animals could 
we make de-extinct? 

In America, scientists are 
working on bringing back the 
passenger pigeon, a rosy-
breasted bullet of a bird that 
once flocked in the billions; 
and the heath hen, a stumpy 
avian wallflower that lived in 
the scrubby plains of New 
England. In the UK, 
researchers are 
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Mammoths, Tasmanian tigers and even Elvis could soon be brought 

back from the dead, thanks to intriguing advances in cloning and 
gene editing. But would they be the real McCoy?

 7 TEXT: HELEN PILCHER

DE-EXTINCTION:

Scientists are trying to bring back 
the gastric-brooding frog, which 
went extinct in the 1980s
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considering whether or 
not to bring back the 

so-called ‘penguin of the 
north’, the great auk. 
Meanwhile, in South Africa, 
the Quagga Project has been 
established (more details 
below, and go to 
quaggaproject.org to get 
involved). In South Korea, 
Japan and the US, three 
separate teams are racing to 
bring back that most iconic of 
Ice Age beasts, the woolly 
mammoth.

A How do you ‘de-extinct’ 
something? 

It depends on the species. 
Some projects use ‘back-
breeding’. Quaggas, for 
example, are related to living 
zebras. So scientists are 
choosing the zebras that look 
most like quaggas and letting 
them breed. The aim, over 
successive generations, is to 
create animals that look like 
quaggas. 
Other projects, however, 
involve assisted reproduction 
and some rather elegant 
genetics. Some are using 
cloning; others, stem cell 
science. For example, Prof 
George Church at Harvard 
Medical School aims to create 
a mammoth by ‘editing’ 
mammoth genes into 
elephant cells.

A Will these animals be the 
same as the originals?

No, they can never be exactly 
the same. When he is done, 
Church will have created not 
a true mammoth, but an 
elephant with a sprinkling of 
judiciously placed mammoth 
DNA. It will have long, 
shaggy fur, thick rolls of 
insulating body fat, and 
haemoglobin that can ferry 
oxygen around the body at 
sub-zero temperatures. This 
will be an animal that looks 
like a mammoth, but is really 
an elephant whose DNA has 
been altered so it can live in 
the cold. You could call it a 
‘mammophant’ if you like, or 
an ‘elemoth’.
Added to that, we now realise 
that all animals are a product 
of their DNA and of the 
environment in which they 
live, along with the 
interaction between the two. 
Created in a lab, nurtured in 
the womb of a modern 
elephant, and raised in a 
world that has changed 
radically since mammoths 
went extinct thousands of 
years ago, the experiences of 
this new-age pachyderm will 
be different to those of its Ice 
Age doppelgänger … all of 
which will conspire to make it 
less similar to the original 
woolly mammoth. But does 

this matter? Many will argue 
that, if the de-extinct animal 
looks and acts like its 
predecessor, then that’s good 
enough.

A Could we resurrect 
dinosaurs?

Sadly, a real-life Jurassic 
Park is out of the question. 
There are limitations on 
which species can undergo 
de-extinction. First up, 
scientists need to have a 
source of the animal’s DNA. 
Sometimes this comes from 
preserved museum 
specimens or from cells that 
have been collected from 
live animals and frozen 
away. Sometimes it can 
come from fossils. But DNA 
disintegrates over time, 
meaning that after a couple 
of million years there is 
simply no DNA left. 
Dinosaurs famously went 
extinct 65 million years ago, 
so their DNA is lost forever. 
No DNA, no dinosaurs.
And if you’re hoping to 
meet a dodo, that icon of 
extinction, then don’t hold 
your breath either. 
Although it died out 
comparatively recently – a 
few hundred years ago – its 
final resting place, 
Mauritius, was simply too 
hot to preserve its DNA.

A What’s the point of 
de-extinction?

There are lots of good 
reasons to bring back extinct 
animals. All animals perform 
important roles in the 
ecosystems they live in, so 
when lost species are 
returned, so too are the ‘jobs’ 
they once performed. Woolly 
mammoths, for example, were 
gardeners. They knocked 
down saplings, ate grass and 
fertilised the ground via their 
nutrient-rich dung. But 
when they disappeared, 
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Many animals have 
gone extinct throughout 

history, but the latest 
scientific techniques 

may allow us to 
resurrect some of these 

creatures to increase 
the biodiversity of 

modern Earth

JARGON BUSTER

CLONING
This is one of the principle 
methods used to bring back 
certain animals. DNA from an 
adult cell is coaxed into a 
more youthful state, which is 
then used to create an animal 
that’s almost genetically 
identical to the donor. 

ECOSYSTEM
This is a biological 
community of interacting life 
forms and the space they 
live in. Healthy ecosystems 
are essential to the survival 
of life on Earth: they provide 
services including purifying 
the air, pollinating our crops 
and sequestering carbon. 

GENE EDITING
The ability of scientists to 
alter the DNA of living things 
with pinpoint accuracy. The 
core components of DNA can 
now be removed, replaced or 
added to at will using a 
process called 
CRISPR-Cas9. 

RESURRECTION 
BIOLOGY
Another term for 
de-extinction. This blend of 
high-tech methods is 
enabling scientists to bring 
back species from the brink 
of extinction and beyond. 

STEM CELL
These versatile ‘shape-
shifting’ cells can turn into 
other cell types. Scientists 
have made northern white 
rhino stem cells, and next 
plan to use them to produce 
eggs and sperm for rhino IVF. 

62 35/2017

Science



PLAN A: NATURAL EGGS AND SPERM PLAN B: ARTIFICIAL EGGS AND SPERM

SpermEggs

IVF

Embryo

Researchers will collect 
eggs from the female, Najin, 
and her daughter Fatu

Sperm from Sudan, the last 
male northern white rhino, 
along with four other males, 
has been collected and frozen

Embryo is transferred into the 
uterus of a female southern 
white rhino, the northern white 
rhino’s closest living relative

A healthy de-extinct northern 
white rhino is born

Skin cells from 12 
di�erent northern 
white rhinos have 
been stored

Add in a handful of 
extra genes

Stem cells
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The last three northern white rhinos are unable to breed naturally. A Berlin-based team hopes 
to de-extinct this animal using IVF and advanced stem cell biology

HOW TO SAVE THE NORTHERN WHITE RHINO

WHAT WE STILL DON’T KNOW

1    HOW CLONING 
WORKS

Although we’ve been cloning animals for 
years, we still don’t understand how it actually 
works. During the process, DNA inside an 
adult cell is somehow reprogrammed to a 
more youthful state, so that it can drive 
embryonic development. It’s like restoring the 
factory setting on your phone, but no one 
knows exactly how it happens or how to fully 
control it. Crack that, and scientists stand a 
better chance of creating healthy, viable 
animals.

2             HOW RESURRECTED 
ANIMALS WILL  

BE PROTECTED
To qualify for legal protection, an organism 
must be listed as endangered, but for that, 
the animal must be living in the wild. The 
first few generations of any newly 
resurrected species would be kept in 
captivity while researchers checked their 
health, so during this time their legal status 
would be uncertain. Without protection, the 
animals could be threatened by poaching or 
habitat loss.

3             HOW DE-EXTINCT 
ANIMALS WILL FARE  

IN THE WILD
When it comes to releasing the animals, all 
we can do is study their previous ecology, 
and send them into the most suitable 
environment available. We’ll then need to 
monitor them carefully: it’s vital to know 
why a species went extinct the first time 
round, to make sure it doesn’t happen 
again. With each successive re-wilding 
attempt, we’ll learn more about maximising 
the animals’ chances of survival.
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the gardening stopped, 
biodiversity plummeted 

and the lush mammoth steppe 
was replaced by species-poor 
tundra. Studies suggest that if 
large grazers were returned to 
the far north, biodiversity 
would increase again. 
It could be the same for other 
de-extinct animals, too. 
De-extinction provides a 

means to enhance 
biodiversity and help restore 
the health of ailing 
ecosystems. It could be a 
conservation tool, and by 
choosing to bring back 
animals that are genetically 
unique – like the gastric-
brooding frog or the 
Tasmanian tiger (a stripy, 
pouched, dog-like marsupial 

also known as the thylacine) 
– we could replace not just 
twigs, but entire branches on 
the tree of life.
Then there are the benefits 
that humans could glean. The 
gastric-brooding frog 
somehow converted its 
stomach into a makeshift 
womb. It stopped producing 
stomach acid so it didn’t 
digest its young. If scientists 
could figure out the changes 
involved in this, it could lead 
to treatments for stomach 
ulcers or could help people 
recovering from stomach 
surgery.
Every day, between 30 and 
150 species disappear from 
the face of our planet, and 
studies reveal that extinction 
rates today are 1,000 times 
higher than they were during 
pre-human times. We live in a 

time of mass extinction, and 
de-extinction has been 
proposed as a key way to 
undo some of that harm. To 
reverse extinction would 
undoubtedly be a huge 
moment for the fields of 
biology and conservation, and 
a feat that could motivate 
future generations of 
scientists and wildlife 
defenders.

A Where would the   
animals live?

De-extinction is a process 
that begins with creating a 
single animal in the lab and 
then ends, many years later, 
with the release and survival 
of sustainable populations in 
the wild.
Ecosystems are fluid, 
dynamic entities – they 
change quickly. But if a 
species has gone extinct 
recently, there is a chance it 
could be returned to its 
original ecosystem. The 
Tasmanian tiger is thought to 
have gone extinct 80 years 
ago, but in that time, its 
native woodland has stayed 
more or less the same – this 
de-extinct species could 
potentially ‘go home’. A 
de-extinct Christmas Island 
rat, however, would not be so 
lucky. Since its extinction 
over 100 years ago, Christmas 
Island has become riddled 
with invasive species that 
would likely pose a problem. 
In this case, a suitable 
alternative habitat would have 
to be found.

A What is the ideal 
candidate for de-
extinction?

It may seem an odd thing to 
say, but one of the ideal 
de-extinction candidates 
could be an animal that is 
actually still alive … just. 
There are only three northern 
white rhinos left alive on the 
planet: a grandfather, a 
mother and a daughter, who 
spend their days at the Ol 
Pejeta Conservancy in Kenya. 
But they are too old, too ill 
and too related to breed 
naturally.
So the northern white rhino is 
‘functionally extinct’: the 
ghost of a magnificent species 
that once manicured the 
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We could use DNA from 
preserved mammoths to 

create elephants with 
mammoth-like qualities

64 35/2017

Science

“De-extinction, fast becoming 
reality, has the power to save 
species, shape evolution and 
sculpt the future of life on 
our planet”



diverse African grasslands on 
which so many other species 
depend. Saving it counts as an 
act of de-extinction. For 
many reasons, it’s easier to 
de-extinct an animal from the 
recent past than it is from dim 
and distant history. But it’s 
easier still to focus on those 
that are still with us. The 
northern white rhino is 

currently the focus of a 
de-extinction project.

A But is it right to bring 
back extinct animals?

Some people are against 
de-extinction because they 
say it feels unnatural. They 
are wary of genetic 
modification and accuse 
scientists of playing God. But 
proponents argue that the 
techniques being developed 
to make de-extinction happen 
all have natural counterparts 
in the wild. For example, 
there are species of lizard 
that reproduce via cloning, 
while the gene-editing 
process being used to bring 
back the mammoth hails from 
a primitive bacterial immune 
system. 
Just as IVF has become an 
accepted medical technique, 
so de-extinction researchers 
hope that concerns about 
their experiments will fade 
once the science has proved 
its worth.
Critics also claim that 
de-extinction is stealing funds 
and attention from traditional 
conservation efforts. But 
none of the big wildlife 
charities are putting any 
money into de-extinction, and 
a big resurrection success 
story could even help to draw 

attention to the plight of the 
world’s wildlife, rather than 
detract from it. It’s true that 
it’s still too early to know 
exactly how de-extinction will 
pan out, but its supporters 
argue that if we don’t at least 
develop the technology 
needed to make it happen, 
we’ll never make a genuine 
assessment of its worth.

A Could we bring back    
our pets?

The labs at Sooam Biotech 
Research Foundation in 
Seoul, South Korea, regularly 
produce cloned dogs for the 
Korean National Police 
Agency and will even clone 
your pet pooch for around R1 
million. But although the 
doppelgänger will look like 
your faithful friend, it will 
never be the same. Just as 
identical twins develop 
different personalities, 
physical characteristics and 
diseases, ‘Fido II’ will grow 
into a different dog. 

A And how about … Elvis? 
If we can resurrect animals, 
could we bring back long-
dead humans? In theory, 
it’s possible. Take Elvis 
Presley as an example. 
Scientists could retrieve 
DNA from some of his 

iconic quiff, sequence his 
full genetic code, edit the 
‘genetic essence’ of Elvis 
into a regular human cell 
and then use that to create 
a cloned baby.
In reality, though, it’s a 
terrible idea. Reproductive 
human cloning is illegal and 
unethical, and the process 
carries many risks. What’s 
more, a clone of Elvis might 
well end up more into drum 
’n’ bass and Dr Martens 
than rock ’n’ roll and blue 
suede shoes.
But this cheeky thought 
experiment does show how 
far the science underpinning 
de-extinction can take us. 
Elvis? Maybe not. But woolly 
mammoths and Tasmanian 
tigers? Don’t bet against it.  7

VI@panorama.co.za

IN A NUTSHELL

1 WE’RE 
TURNING 

BACK TIME
Scientists are on the verge of 
being able to reverse 
extinction. They are taking 
DNA from fossils and 
museum specimens, and 
using some fancy, high-tech 
science to make copies of 
various extinct animals. 

2 IT’S ALL FOR  
A REASON

The idea isn’t to create 
some lonely zoo exhibit or 
biological freak, but to 
generate entire populations 
of healthy animals that can 
breed naturally and live 
sustainably in the wild. 
Through their actions, and 
the positive effects they 
have on other species in 
their ecosystem, de-extinct 
species could help boost the 
overall levels of biodiversity. 

3 A NEW ERA 
FOR CON- 

SERVATION?
Despite the best efforts of 
conservationists, species 
are going extinct at an 
alarming rate. 
De-extinction is new, 
unfamiliar and untested, 
but it could become a vital 
instrument in the 
conservationist’s toolbox. 
Over the coming decades, 
we’ll be able to assess its 
worth and decide how, or 
indeed if, the technology 
should be used. 

Cloned Boxer dogs 
jostle for attention 
at the Sooam facility 
in South Korea

PH
O

TO
S

: G
E
TT

Y 
X2

Elvis’ quiff 
would be 
seething with 
DNA that we 
could use 
to bring him 
back to life
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What connects 
nuclear weapons and 

fine wine? 
1

In 1945, the US 
Army conducted 
the first nuclear 

weapons test, as 
part of the 

Manhattan Project. 
Since then, there have 

been over 2,000 nuclear 
explosions 
around the 

world.2
Each nuclear 
explosion releases 
several hundred 
grams of the 
radioactive 
isotope 
caesium-137. 
This has a half-
life of about 30 
years, so it is not 
normally found in 
nature.

3
Caesium-137 dust 
gets dispersed in 

the atmosphere 
and reacts with 

rainwater to form 
soluble salts. From 

there it is absorbed, in tiny 
quantities, by plants through 

their roots.

4
Although it is quite 
safe to drink, any wine 
bottled after 1945 
has detectable 
amounts of 
caesium-137 and this 
can be used to spot 
fake bottles claiming 
to be much older.

What creature makes  
the biggest seashell?
Olivia Essack, Rustenburg

S eashells are the exoskeletons of animals 
called molluscs, including snails, 

nautiluses, mussels, scallops and oysters. The 
biggest are giant clams, Tridacna gigas. Their 
twinned shells can grow to well over a metre 
across and tip the scales at 200kg, the same 
as two newborn elephants. Giant clams, like all 

shell-making molluscs, sculpt their protective 
homes from calcium carbonate and gradually 
expand them throughout their lives. They 
inhabit coral reefs and can live for at least a 
century. Demand for their meat as a delicacy in 
many countries is making them vulnerable to 
extinction. 

A ntarctic sea ice undergoes an annual 
cycle of freezing and melting, reaching 

its maximum extent in October and then 
melting. In the past few decades, the 
maximum amount of Antarctic sea ice has 
increased slightly, but on land it’s a different 
story. While a few areas of the frozen 
continent’s gigantic ice sheet have been 
growing, overall Antarctica is losing ice, with 
glaciers in West Antarctica undergoing the 
most rapid melting. Ice shelves fringing the 
Antarctic land mass, where land ice meets the 
ocean, are also shrinking. As global 
temperatures increase, scientists expect to 
see further melting, contributing to global sea 
level rise. 

Is Antarctica 
melting?
Les Rajah, Pennington

A A shell collection 
including specimens 
from the Red Sea 
was found in the 
excavation of 
Pompeii.
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B righton’s British Airways 
i360, designed by the 

creators of the London Eye, is 
the world’s tallest moving 
observation tower. Visitors 
climb aboard the glass pod, 
seen here, then ascend 
138m where they can enjoy 
panoramic views across 
Brighton and the South 
Downs. A total of 1,336 
bolts, weighing a whopping 
30 tonnes, hold the i360 
together. The structure has a 
diameter of a svelte 3.9m, 
earning it a Guinness World 
Record as the world’s most 
slender tower.

What is this?
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C omputers are far more than ultra-fast 
number-crunchers. Crucially, if given a 

new set of instructions, a computer’s processor 
and memory can – in principle, at least – do 
anything from word-processing to flying a 
plane. Credit for being the first to consider 
building so versatile a device goes to the 
British mathematician Charles Babbage, who 
in 1834 began drawing up plans for what he 
called the ‘analytical engine’. His dream was to 
create a device whose gears, rods and wheels 
could be arranged – programmed – to perform 
a myriad of tasks from solving equations to 
composing music. Sadly, only a fragment of 
this Victorian engineering miracle was ever 
completed. It took another 100 years before 
another British mathematician, Alan Turing, 
revived the idea of a ‘universal machine’ and 
investigated its theoretical powers. During 
WWII, his code-breaking colleagues at 
Bletchley Park exploited some of these powers. 
Their electronic device was called Colossus, 
and it broke Hitler’s most secret ciphers. 
Historians still argue about who built the first 
genuine computer, but it’s generally agreed 
that engineers in the US and Britain both 
succeeded in creating electronic machines 
embodying Babbage’s dream by the late 
1940s. 

Who really invented 
the computer? 

CHARLES BABBAGE ALAN TURING

Model of 
Charles 
Babbage’s 
analytical 
engine

Will the cosmic microwave 
background disappear?
Kelly Griffin, Braamfontein

Y es. This relic radiation left over from the 
Big Bang is being constantly diluted as the 

universe expands. After another few trillion 
years, the current cosmic microwave 
background will no longer be detectable. In this 

far-flung future, the universe will have expanded 
so much that even the closest galaxies will be 
well beyond our sight. At this time, there will be 
no visible evidence that the universe is 
expanding or that there was ever a Big Bang!

The cosmic microwave 
background, as 

observed by ESA’s 
Planck satellite 
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Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za

A s Earth was intensely hot following 
its formation 4.6 billion years ago, 

little of today’s water is likely to date 
back that far. Instead, it’s thought to 
have arrived later, in collisions with 
objects from elsewhere in the solar 
system. Comets were long thought to be 
the most likely source, but data sent 
back from the recent Rosetta mission 
has confirmed suspicions that these 
‘dirty snowballs’ contain water with a 
mix of isotopes different to water found 
on Earth. So attention has now 
switched to so-called Kuiper Belt 
Objects (KBOs) orbiting far beyond 
Neptune. Studies of these asteroid-like 
objects have revealed the presence of 
water, and they are now suspected of 
having delivered it to Earth when 
swarms of them smashed into our 
planet around 3.8 billion years ago. 

How old is water?
Paul Leslie, Norwood

Kuiper Belt 
Objects are the 
prime suspects 

for delivering 
water to Earth
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O ur sleep can be split into two main stages – rapid eye movement 
(REM) and non-rapid eye movement (NREM) sleep. It is during 

REM sleep that our eyes dart about. This is also the stage of sleep 
during which we are most likely to dream. The movement of our eyes 
is due to specific brain activity that is characteristic of this stage of 
sleep. Research suggests that eye movements may allow us to change 
scenes while we are dreaming. Scientists found that the neuronal 
activity following eye movements during REM sleep resembled that 
seen when people are shown or asked to remember an image when 
they are awake. 

Why do our eyes move 
when we sleep?
Paul Witbooi, Paarl

Can coral reefs 
recover from 
bleaching?
Brendan October, Springs

C oral bleaching occurs when warmer sea 
temperatures cause coral to expel the 

tiny algae that live in their tissues. Without 
these algae, corals are more susceptible to 
disease, with impaired growth and 
reproduction rates. If increased temperatures 
were short-lived, surviving corals can 
sometimes regrow their algae within a few 
months. When bleaching is localised, healthy 
coral nearby can also help repopulate the 
area. But in instances of more severe, 
extensive or repeated bleaching events, or 
when additional stresses such as pollution or 
ocean acidification come into play, large 
swathes of coral may die and recovery can 
take decades. 

Y our baby teeth and adult teeth all began developing before you were 
even born. Our DNA still contains all the genes that sharks use to grow 

their endless conveyor belt of replacement teeth, but in humans these genes 
are deactivated by the 20th week of foetal development. The advantages of 
keeping the same teeth through adulthood is that they can be securely 
anchored in the jawbone, which allows us to chew tough plants and grains. 

Why can’t we regrow teeth?
Langa Rikhotso, Nelspruit

Japan’s largest coral 
reef, Sekiseishoko, 

is starting to bleach 
and die because 

of higher sea 
temperatures

A Corals are 
animals that need 
photosynthesis 
to survive. That 
photosynthesising 
is handled by 
microscopic algae 
(zooxanthellae) that 
live in the cells of the 
digestive cavity of the 
coral polyp. 
A Polyps get up to 
90% of the energy 
they need from 
this symbiotic 
relationship, getting 
the other 10% from 
the prey they catch 
with their tentacles.

Q
&

A FLASH



70

Psychology

35/2017



P ublic speaking is 
thought so wretched 
a torture that it 
ranks as more 

stressful than moving house, 
and more horrible than being 
cooked alive in lard while a 
drunk celebrity chef clumsily 
spatchcocks you with skewer 
after skewer.
Therefore, those uninfected 
with the desire to make 
rooms of strangers laugh 
often see the comedian as a 
diseased anomaly. 
When I made a documentary 
about comedians and 
melancholy a couple of years 
ago, Jo Brand told me that 
she didn’t necessarily think 
all the comics she knew were 
categorically mentally ill, but 
that most were “damaged 
people”.
Despite the weight of 
anecdote, there’s little hard 
research. Perhaps one way of 
finding out how comedians 
think is to look at our brains. 
Last year, I played a solitary 
game of Radio 4’s Just A 
Minute in an MRI scanner at 
University College London as 
part of research into which 
areas of the brain light up 
when a performer improvises. 
Preliminary analysis 
suggested that, compared to a 
control group, comedians 
have less activity in Broca’s 
area, a region of the brain 
involved in the basic 
processes of speech 
production. This may sound 
surprising, but the 
researchers say that it’s 
because comedians find 
speech less effort. It’s called 
the ‘gift of the gab’, and it 
seems that practice has honed 
that part of our brains.
Unfortunately, neuroscience 
is less helpful when it comes 

to finding a link between 
comedy and more nebulous 
concepts such as mental 
health.
Can psychology help? I spoke 
to two psychotherapists while 
researching this story. One 
believed that if you’re joking 
about something, then you 
haven’t come to terms with it 
yet, suggesting that comedy is 
an unhealthy coping 
mechanism. The other saw 
joking as a healthy outlet for 
coping with the anxiety of 
existence. From my 
perspective, I think there is a 
way to joke and to come to 
terms with life. Life is too 
absurd to take all its 
catastrophes with a straight 
face.

A Grinning psychos
In 2014, headlines were made 
when psychologists at the 
University of Oxford and 
Berkshire Healthcare NHS 
Foundation Trust published a 
study showing that comedians 
were more likely to have 
psychotic personality traits. 
Over 500 comedians took 
part in the study, with one of 
the authors, Prof Gordon 
Claridge, commenting that 
“the creative elements needed 
to produce humour are 
strikingly similar to those 
characterising the cognitive 
style of people with 
psychosis”.
Whereas other cultural 
groups may have blanched at 
being considered psychotic, 
comedians were pleased that 
it proved they were special. 
Actors were researched too, 
and they proved less 
psychotic, giving comedians 
a quiet moment of pride. 
More seriously, this study 
didn’t prove a link between 

comic talent and mental 
illness – this isn’t psychosis in 
the clinical sense, but rather 
an ability to make quick 
associations and connect 
random thoughts, a thinking 
style that’s often seen in 
people with schizophrenia or 
bipolar disorder. Say ‘bicycle’ 
to a comedian and they don’t 
just picture a bike, they 
picture all the things that 
might make the bike funny.

Ultimately, perhaps 
comedians are no sadder 
than the rest: it’s just that 
they publicise their pain. As 
Billy Crystal said, “Stand-up 
is how comedians process 
things that are painful.” 
Hopefully, by doing so, they 
can give a voice to others 
who process their pain in 
silence.   7

veryinteresting@panorama.co.za
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The way a comedian’s brain works is subtly different to the rest of us
 7 TEXT: ROBIN INCE
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DO YOU HAVE TO BE 
MAD TO BE FUNNY?



W heelchair users disabled by stroke are now walking 
again, thanks to the injection of stem cells directly 

into their brains.
Surgeons at the Stanford University School of Medicine 
drilled access holes into 18 stroke patients’ heads and 
injected stem cells derived from donor bone marrow and 
modified to restore neurologic function. The patients 
began showing significant improvements in 
mobility within one month and continued to 
improve for one year.
“This wasn’t just, ‘they couldn’t move their 
thumb, and now they can’. Patients who were in 
wheelchairs are walking now,” said Dr Gary 
Steinberg, who performed the procedures. 
“They improved by several standard measures, 
and their improvement was not only 
statistically significant, but clinically 
meaningful. Their ability to move around has 
recovered visibly. That’s unprecedented. At 
six months out from a stroke, you don’t 
expect to see any further recovery.”
Current approved therapies for stroke are 
only effective if applied within a few hours. 
This means they are unsuitable for use on 
most patients due to the time it takes to 
reach a treatment centre, leaving most 
survivors with disabilities.
“This study could revolutionise our 
concept of what happens after 
not only stroke, but traumatic 
brain injury and even 
neurodegenerative disorders. 
The notion was that once the 
brain is injured, it doesn’t recover 
and you’re stuck with it,” said 
Steinberg. “But if we can figure out 
how to jump-start these 
damaged brain circuits, we 
can change the whole 
effect. We thought those 
brain circuits were dead. And we’ve 
learned that they’re not.”
But despite the procedure’s promise, 
Steinberg warned that it is still early days.
“This was just a single trial, and a small 
one. It was designed primarily to test the 
procedure’s safety,” he said.
The team now hopes to begin an expanded 
trial to further investigate the technique.

7MEDICINE

Stem cell injections could help 
stroke patients to walk again

Stem cells like 
this could help 
stroke patients 

regain movement 
in their limbs

H ow do you peer inside an animal without taking an X-ray or MRI scan? 
By making it transparent, of course.

Researchers at Ludwig Maximilian University of Munich in Germany have 
developed a technique to render the bodies of small mammals such as mice 
and rats completely see-through, allowing their nervous systems and organs 
to be studied in greater detail than ever before.
Dubbed uDISCO, ultimate 3D Imaging of Solvent-Cleared Organs, the new 
method works by stripping the water and fat out of the bodies of dead mice 
and rats using a solvent. After three or four days of treatment, the 
researchers are left with a shrunken, almost entirely transparent version of 
the animal.
By targeting the organ systems of interest with fluorescent proteins, the 
researchers were able to create detailed images of the various structures 
within the animal such as veins or neurons.
“Since it allows individual cells to be localised, the method could be used 
to detect and characterise metastatic tumours [cancers that spread to 
other parts of the body] at an earlier stage than is now feasible, or to 
monitor how stem cells behave in the body following a bone-marrow 
transplant,” said researcher Ali Ertürk.
As the technique is refined, it may be applied to larger animals such as 
monkeys and potentially even a whole human brain, the researchers say. 
This could help us learn more about neurological disorders such Alzheimer’s 
and Parkinson’s.

This mouse 
has been made 

transparent 
with the uDISCO 
method, allowing 

scientists to  
see its organs

Quickies

7SCIENCE

See-through mice offer 
unprecedented view of the 
nervous system
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D espite being 5,300 years old, 
this outfit probably wouldn’t look 

out of place as part of one of the 
edgier catwalk shows at London 
Fashion Week.
The clothes belonged to the Tyrolean 
Iceman, or ‘Ötzi’, a mummy discovered 
in the Ötztal Alps on the border of Italy 
and Austria in 1991. The garments 
were stitched together from the hides 
of at least five different animals, 
according to a DNA analysis carried 
out at University College Dublin.
The finding suggests that Neolithic 
people were skilled tailors who 
selected different animal skins based 
on their different properties, the 
researchers say. “Given that there 
appears to be pattern to the Iceman’s 
clothes assemblage, he was a 
resourceful individual using all that 

was available to him,” explained 
researcher Niall O’Sullivan.
The leggings were made using goat 
leather, the loincloth sheep leather, 
the shoelaces cow leather, and the 
coat both sheep and goat leather, 
which are all domesticated animals. 
However, the hat was made from brown 
bear fur and the quiver from roe deer 
hide, suggesting that Ötzi was a hunter 
as well as a farmer.
Until now, scientists were unable to 
clearly identify the specific materials 
used in the Tyrolean Iceman’s clothing, 
thanks to their advanced state of 
decay. However, by sequencing the 
mitochondrial genomes, which contain 
DNA transmitted exclusively through 
the female line, they were able to 
target and magnify certain strands to 
identify the different species.PH
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What are they? Angry vegan 
activists, perhaps?
Now, you’re just being silly. They 
are a group of chemicals that 
researchers at Northumbria 
University have found are 
responsible for making socks 
stink.

Er, isn’t that just sweat?
Nope. Sweat is odourless until it 
comes into contact with bacteria 
on the skin, which it then reacts 
with to form VOCs.

So how did they find them?
The team had a group of 
volunteers wear fresh socks for 10 
hours and gave another group 
fresh t-shirts to wear for an intense 
game of five-a-side football. They 
then took samples from the socks 
and t-shirts to determine what 
chemicals were making them whiff.

So what do they smell like?
Butyric acid smells of rancid 
butter, dimethyl disulfide of 
onions, 2-heptanone of bananas, 
2-nonanone of flowers and fat, and 
2-octanone of apples. Someone 
pass the air freshener.

VOCs can only be killed 
at high temperatures

Ötzi’s clothes are  
made from both  

domesticated  
and wild animals

7335/2017

7HEALTH

Volatile organic 
compounds 
(VOCs)

7HISTORY

These are some pretty 
cool threads

A This is enough to give 
anyone the hump: the 
first human to ever 
suffer a common cold 
caught it from a camel, 
researchers at the 
University Hospital of 
Bonn say. They made 
the discovery while 
studying Middle East 
respiratory syndrome, 
which is also passed 
from camels to 
humans.
A If you’re the sort 
that loves nothing 
more than a good ol’ 
knees-up, thank your 
ancestors. Gathering 
in groups and dancing 
was a key way for 
early humans to bond 
and ultimately 
prosper, researchers 
from the University of 
Montreal say.
A It doesn’t matter 
whether you 
understand Newton’s 
laws of motion or not, 
we all have a ‘physics 
engine’ in our brains 
that allows us to 
predict how physical 
objects will behave, a 
team at Johns Hopkins 
University has found. It 
performs real-time 
physics calculations to 
help co-ordinate our 
movements.

Shorts
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 BRAIN CANDY

GO ONE BETTER
 QUAD VA-ONE 

Combine the convenience 
of digital music with the 

rich, warm sound of analogue 
with this new integrated valve 
amp from Quad.  
A built-in digital-to-analogue 
converter (DAC) turns digital 
audio signals into analogue 
before passing them on to its 
high-end, valve-based preamp 
and two 15W power amp 
stages. There are coaxial, 
optical and USB as well as RCA 
inputs, and it’ll stream music 
from digital devices using 
Bluetooth, too. The price tag 
may look pretty hefty, but in the 
bizarre parallel universe of 
‘true hi-fi’, R20,400 is actually 
relatively affordable.
R20,400, quad-hifi.co.uk

Dubbed ‘the training wheels for good habits’ by its makers, 
Octopus is a watch and scheduler/personal assistant 

designed for children aged three to eight. Available in a range of 
bright, kid-friendly colours, the watch displays the time alongside 
relevant, parent-selected icons (a toothbrush for 7.30am, a bowl 
of cereal for 8am and so on) so that little ’uns don’t just learn to 
tell the time – they get to grips with the concept of time itself. It’s 
already smashed its Indiegogo funding target 15 times over, and 
will start shipping next spring.
R1,100, octopus.watch

RIGHT ON TIME
 OCTOPUS 

LET’S GO 
ROUND AGAIN
 NINTENDO CLASSIC MINI 

There’s no shortage of retro-themed gaming devices on the 
market, but this miniature, HDMI-enabled version of the 

classic NES console is slightly unusual in that it actually comes 
from Nintendo itself. Coming preloaded with over 30 games 
including the likes of Pac-Man, Final Fantasy, Super Mario Bros and 
Donkey Kong, it’s due to go on sale in November – and with a price 
tag of R790, we could be looking at one of Christmas 2016’s 
biggest sellers.
R790, nintendo.com
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The Longevity Book by 
Cameron Diaz with Sandra 
Bar
The stereotype says that a book 
about ageing, written by a 
Hollywood actress, will be both 
superficial and so poorly put 
together that its bad quality will 
outweigh its novelty value. This 
volume smothers that cliché and 

tosses it in the bin, being a 
minutely researched and cleverly 
thought-out study on how women 
age, why that’s all natural and 
healthy, and how to make the most 
of the changes that come with the 
territory. Engaging, sensible and 
smart, this is a better option than 
just about anything in the same 
niche at the moment.

Books 

Why Does Asparagus 
Make Your Wee 
Smell? by Andy 
Brunning
This attractively presented 
collection of facts about 
everything from beer to 
scurvy is not as frivolous as 
its title makes it sound. It is 
focused on questions related 
to food and drink, but as well 
as the amusing title query, 
there are important facts 
about whether certain 
foodstuffs may be poisonous 
unless prepared in certain 
ways, and about allergies 
and bad smells and many 
more of the everyday 
challenges readers face in 
the kitchen and dining room.

And On That Bombshell 
by Richard Porter
It’s a reasonable statement 
to make, now that the ‘new’ 
Top Gear has been given a 
chance to convince fans that 
Matt LeBlanc is a workable 
substitute for any or all of the 
original trio of Jeremy 
Clarkson, Richard Hammond 
and James May, that the 
appeal of the original show 
will never be repeated. 
Richard Porter was the script 
editor for all 22 series of that 
version of Top Gear, and this 
behind-the-scenes look at 
the 13 years of production, 
developing relationships, 
utter daftness and TV genius 
has the same tone as those 
guffaw-inducing interactions. 

Rules Don’t Apply (PG13) 
There have been a number of 
films made about the reclusive, 
eccentric Howard Hughes, 
including Martin Scorsese’s The 
Aviator, but there are still stories 
to tell about the man. He was, 
after all, a billionaire 

businessman who was also involved in film as 
a producer and director, and a visionary who 
tried (and ultimately failed) to push aviation 
into a new era with his many incredible 
projects, including the so-called Spruce Goose, 
a seaplane designed to carry 750 passengers 
(even today’s 747-400 aircraft can’t match 
that).
Rules Don’t Apply is far more exciting than its 
dull title, and doesn’t focus directly on Hughes, 
instead making him the third wheel in a period 
romance that taps into the endless opportunity 

afforded by Hughes’ wealth and weirdness. 
Marla Mabrey (Lily Collins) is an aspiring 
actress who arrives in Hollywood in 1958 and 
is signed by Hughes (Warren Beatty, ably 
making up for his Oscars ceremony 
embarrassment) as a contract actress for his 
studio. The billionaire’s driver Frank Forbes 
(Alden Ehrenreich) and the young star fall for 
each other, causing professional (Hughes has 
strict rules about his employees getting 
involved romantically) and personal (both 
Mabrey and Forbes come from strict religious 
backgrounds) friction.
All of this drama plays out against the backdrop 
of Hollywood’s ‘Golden Age’ and the peculiarities 
of the world Hughes constructed around himself, 
both of which are fascinatingly textured. And the 
insights into Hughes’ condition – he suffered 
from obsessive-compulsive disorder and had an 
acute germ phobia – are interesting.

DVD
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Puzzles

 

PIT YOUR WITS AGAINST THESE BRAINTEASERS BY DAVID J BODYCOMBE, 
QUESTION-SETTER FOR BBC FOUR’S ONLY CONNECT

MIND GAMES We’d love to hear 

your feedback on 

these puzzles. 

Please email 

VI@panorama.co.za.

QUESTION 1
What’s the link between a gallon of 
water and Charles Darwin?

Solutions

Q1) Charles Darwin appears on the back of a £10 note. An imperial gallon of water weighs 10 

pounds. Q2) ORANGE. Q3) (a) Four; (b) 7 (22 + 12 + 12 + 12). Q4) Row by row: 164235, 251463, 

345612, 412356, 623541, 536124. Q5) The second car began further back in the starting 

grid, so it had actually completed a further distance in the given time limit than the apparent 

‘winner’. Q6) Cut from K to D and M to H. Q7) The Wii balance board. Q8) See illustration.

QUESTION 7
Computer game designer Shigeru Miyamoto noted that sumo wrestlers used 
two scales to weigh themselves (they add together both readings). This gave 
him the idea to create which gaming device?

QUESTION 2
Choose one letter from each line to 
obtain another colour:

QUESTION 3
According to Lagrange, every whole 
number can be expressed as the sum 
of just [X] square numbers. 
(a) What number is [X]? 
(b) What is the first whole number to 
require [X] square numbers? 

QUESTION 4
Fill in the boxes so that the digits 1 to 
6 appear in each row, column and 
marked shape:

QUESTION 6
Use two straight cuts between any of 
the points marked so that the pieces 
can be arranged into a square shape:

QUESTION 5
In the 1966 Le Mans 24 Hours race, 
the car that crossed the finishing line 
a close second was judged to be the 
winner. Why was this the case given 
that there was no disqualification or 
appeal? 

QUESTION 8
Place tents in the empty squares so that the number of tents in each row and 
column matches the numbers shown. Every tent must be immediately next to 
a tree (horizontally or vertically). One tent per square only. Tents are never 
adjacent to each other – not even diagonally. 

Test your knowledge on 
the circulatory system

An
sw

er
s:

 1
b,

 2
c,

 3
a,

 4
b,

 5
c,

 6
a,

 7
a

QUESTION 1 
Approximately how many 
times will the average 
human heart beat during 
a lifetime? 
a) 2.5 million
b) 2.5 billion
c) 2.5 trillion

QUESTION 2 
Blood is one type of fluid 
that moves through the 
circulatory system. 
What’s the other?

a) Bile
b) Urine
c) Lymph

QUESTION 3 
Which blood vessels 
carry blood towards the 
heart? 
a) Veins
b) Capillaries
c) Arteries

QUESTION 4 
The human heart is 

divided into how many 
main chambers?
a) 3
b) 4
c) 5

QUESTION 5 
What’s the name of the 
largest artery in the 
human body? 
a) Pulmonary artery
b) Umbilical artery
c) Aorta

QUESTION 6 
Ibn al-Nafis, the Arab 
physician who first 
described the pulmonary 
circulation, lived during 
which century?
a) 13th century
b) 15th century
c) 17th century

QUESTION 7
Roughly how many litres of 
blood are there in the 
average adult human body?

a) 5
b) 15
c) 25

YOU ARE:
0-3 Heartbroken
4-5 Bursting a blood 
vessel
6-7 A full-blooded 
champion

Quick quiz
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THE     CROSSWORD 

ACROSS
9 Cool cider poured for reptile (9)
10 Citadel is formed of faith (9)
12 A graduate has small Syrian garments (4)
13 Irritate at the plant (6)
14 German inclination to get American dolphin (7)
15 Large tome about sensitivity gauge (9)
17 Unconventional soldier (9)
18 Search with hesitation for a ship (7)
19 Set nowadays has a baboon (6)
20 Organisation drops union to improve appearance (4)
23 Current supplier gets yet another complaint (5,4)

25 Lack of oxygen or red blood cells grips bull (9)
26 Cure using colour (4)
27 A pungent bulb left out fungus (6)
29 Hard to get award in identification of primate (7)
32 Governor is able to captivate woman (9)
34 Solution is spicier to secondary emergency (9)
35 Stop getting new tongue (7)
36 At home, healthy to get some air (6)
37 Sure to involve employer (4)
38 Dull girl starts to be a shade military (5,4)
39 Bankrupt, about to disintegrate (9)

DOWN
1 Diver gives old church a  

tuna recipe (8)
2 Opposite force on more decorative 

block of ice (5,7)
3 Line that crosses British  

island zone (8)
4 Not against heater producing 

variable quantity (6)
5 Start of Civil War gives advantage 

to ridge (8)
6 I did good, playing – with hesitation 

– an instrument (10)
7 Odd as a quark (7)
8 It’s cordial, prepared from bacteria 

(10)
11 Fuel takes pressure to make  

resin (5)
16 Married a peer, getting an  

illness (6)
19 Work well together treating  

leg (3)
21 Enemy’s summit is about  

defence (6,6)
22 Field worker constructs frame  

by river (6)
23 Ditch a few inches, getting 

complaint (6,4)
24 Messenger and swindler have  

the monkfish (5,5)
25 Parchment about luminous 

discharge (3)
28 Miner managed to break bin to get 

some money (8)
29 Lacking cover, like a sphynx (8)
30 Separate tactful report (8)
31 Thirty-one days to spread bile 

about volume (7)
33 Muslim is a star in reverse (5)
34 Racial point in moral (6)

For the answers, visit 

veryinteresting.co.za/solutions  

Please be aware the website 

address is case-sensitive.

ANSW ERS

BY POPULAR DEMAND
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Are fireworks 
bad for the 
environment?
Equip yourself to take on that 
annoying neighbour.

7 BODY
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Why do we shrink as 
we age?
Holding out for those free theme park rides ...

Why do we 
forget things?
If you can’t remember what you read in this 
issue, turn the page for a reminder.

Or put another way, if I stay 
up to watch the football, 
will I make it through the 

meeting tomorrow?

 How much 
sleep do we 
really need?
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