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Survival rates are on the rise

Can we 
CURE 
CANCER?

EXPERIMENTS
• Elephant toothpaste! •  Unpoppable balloons! 
• Extract DNA in your kitchen! 

Is our diet 
killing Earth?

  
 WELCOME 

to the jungle
Unexpected visitors 
in our cities Then read this

Refresh your mind

ABBEY 
ROAD

READY FOR 
THE 21st 

CENTURY

SHOULD 
HOMEWORK 
BE BANNED?

•   Why do jokes make    
us LAUGH?

•   Is it possible to make 
tendons stronger?

•           What’s the best way 
to boil an egg? 

•   How do chameleons 
change colour?

Plus:

p.42

p.52p.16

p.38

p.60

p.28

p.36

S T A T I N

Do you 
have high 

cholesterol?

HOLIDAY





How do you like 
them Apple? 
T he new Apple headquarters, 

imaginatively named Apple Park, is 
scheduled to be completed by the end of 
2017. The 175-acre campus will host 12,000 
employees and include the Steve Jobs 
Theater, a 1,000-seat auditorium that many 
believe will be the site of the company’s 
future product launches. Spending on the 
project went over budget and may top out at 
R67.5 billion, which is a scary number. When 
placed in the context of Apple’s overall value 
though – recently calculated at R11.2 trillion 
– it’s pocket change.
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this issue

Decisions and 
denouements
Somehow, it’s the end of the year 
again. Did you get half the stuff 
done that you had on your 
resolutions list? And does that 
matter half as much as the fact that 
you’re either about to be – or are 
– on holiday?
While you refresh yourself this 
festive season, we have some big 
ideas to consider. Perhaps 2018 will 
be the year in which (and this would 
be incredible) medical science will 
find a way to defeat cancer – go to 
page 16 to get an idea of advances in 
that area. Or maybe this Christmas, 
instead of ingesting turkey, ham and 
all the rest while you’re opening 
your gifts, you’ll decide to go with 
some tofu lasagne. Okay, maybe you 
need some time with that one, but 
head to page 42 to get an 
understanding of why the topic has 
to at least be on the table. And if 
December holidays mean respite 
from exams or major assignments, 
our story on whether homework 
should be banned (see page 60) will 
almost certainly touch a nerve. 
After considering all of that, it’s 
time for some intellect-expanding 
fun. Open the magazine to page 28, 
round up the ingredients and 
apparatus you’ll need, and try out 
our ideas for holiday experiments 
– definitely more edifying than 
staying glued to a TV or tablet 
screen. Be safe – follow the 
instructions carefully!
Thanks for taking us into your 
homes and minds in 2017. Keep your 
questions coming to VI@panorama.
co.za. And if you’re still gift 
shopping, take advantage of our 
subscription deals at www.coolmags.
co.za/vi/.
Bruce Dennill
Editor

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

8 Can an antidepressant help fight 
dementia?
Potentially wonderful news ...

SPACE

9 Will a Deep Space Gateway help 
astronauts get to Mars?
Sounds like a bad sci-fi movie, but NASA’s not 
messing around.

BODY

10 Can a fright really turn hair white?
BOO! Now go look in the mirror.

PSYCHOLOGY

11 Why do jokes make us laugh?
Your dad will want to know the answer.

TECHNOLOGY

12 Is AI taking away jobs?
And does that mean we can all go on holiday?

SPACE

13 What are the biggest stars in the 
Milky Way?
Don’t tell the gossip mags.

NATURE

15 What happens when you tickle a rat?
Somebody else has found out so you don’t    
have to.
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Subscribe today and ensure that you do not miss an issue of this must-have 
mag for lovers of knowledge and all things interesting. For as little as R225 
you are guaranteed six issues. Digital versions also available. 
PS - Other great mags as gift subscriptions also available.

EVEN SANTA NEEDS TO TAKE 
A BREAK AND HE KNOWS 

EXACTLY WHAT TO READ when 
he needs to entertain his brain and 

renew his mind. 

So be nice to yourself and get 
a Very Interesting Christmas 

subscription to keep you going in 
the new year. It is also the season 

for spreading the love around 
a bit further. 

So spread the love! Subscribe all 
your friends to Very Interesting and 

they will know all year long that 
you are thinking about them.

 

3 EASY 
WAYS TO 
SUBSCRIBE
coolmags.com • 011 468 2090
subscriptions@panorama.co.za
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DID YOU KNOW? 87%
             of wealthy    

              South 
Africans read magazines. 
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PLUS
■ Who really discovered the 
Bell Curve?
■ How do corals eat?
■ Is it possible to make 
tendons stronger?
■ Why aren’t DNA tests 
100% accurate?
■ How do chameleons 
change colour?   
■ What’s the best way to 
boil an egg? 
■ Why is the far side of the 
moon so heavily cratered?
■ Do animals have blood types? 
■ Could we clone a 
Neanderthal?
■ What happens in my 
body when I sneeze?
■ Why do some buildings 
hum in high winds?
■ Did Saturn steal its rings?

■ How long can a virus live outside 
a body?
■ How does acidity work?
■ When we die, do all our cells and 
organs die at the same time?
■ Can you turn glass back into 
sand?

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

HISTORY

15 What is a ‘mud dragon’?
Now we have the attention of the Game of 
Thrones fans ...

ENVIRONMENT

24 What would happen if the sea 
level rose by 2m?
Not being able to cast properly wouldn’t 
matter as much? 

PSYCHOLOGY

25 Which part of the brain generates doubt?
Think about it – do you really believe what 
we’ve written?

NATURE

26 Cell tower
Exploring the hive mind.

INTERVIEW 

70 Down to Earth
Astronaut Major Tim Peake notes that what goes up, 
then comes down, must get up again.

p.60
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knowledge profileTM

ST HELENA
In 1815 the British 

Government selected            
St Helena as the place of 

detention of Napoleon I of 
France. He was brought to 
the island in October 1815 
and lodged at Longwood, 

where he died in May 1821.

Between 1900 and 
1902, St Helena 

hosted around 6,000 
Boer prisoners of war.

The St Helena public library is the 
oldest in the southern hemisphere. 

Visitors may borrow up to four 
books at a time on deposit of £10 

(R160), which will be refunded on 
the return of all books borrowed.

St Helena Day, 21 
May, is a public 
holiday and is 
celebrated by all. It 
was on this day in 
1502 that the island 
was discovered and 
so named, as it was 
the birthday of 
Saint Helena, the 
mother of 
Constantine the 
Great.

The local currency is 
the St Helena pound, 
which is fixed at parity 
with the British 
pound sterling, which 
is also accepted.

Drivers should stay 
on the left-hand 
side of the road, as 
in South Africa. 
Where the roads 
are only single 
lanes, the driver 
going uphill has 
right of way. The 
general speed limit 
is 30mph (48km/h).

Knowledge Profiles are trade m
arked to Panoram

a M
edia Corp. Contact - sales@panoram

a.co.za     Info & pics: www.sthelenatourism
.com

The St Helena Air Service will operate from OR Tambo International Airport (JNB) as well as from Cape Town, from 14 
October 2017. Ticket prices start at £804 (including taxes) for an economy return fare on the Johannesburg route and £846 

(including taxes) on the Cape Town route. Book flights and stay up to date with schedules at flyairlink.com.

Before leaving home, 
you should arrange 
travel, personal accident, 
additional medical and 
baggage insurance to 
cover the journey. You 
will be asked to produce 
proof of medical 
insurance by the 
immigration officer if 
you intend to stay longer 
than 48 hours.

No visa is required for SA 
citizens, but visitors must 

have valid passports, return 
tickets and pre-booked 

accommodation.

Temperatures in 
the capital, 

Jamestown, 
range between 20 

and 32°C in 
summer and 15 

and 26°C in 
winter. The 

temperatures in 
the central areas 
are, on average, 

five to six degrees 
lower.

The Airlink flight will 
include a stopover at 

Windhoek International 
Airport in Namibia 

(WDH) before the flight 
continues to St Helena 

Airport (HLE). On the 
return route, the flight 

will stop over at 
Windhoek before 

returning to 
Johannesburg. The 

stopovers at Windhoek 
are scheduled to 

coincide with the 
Airlink flight between 

Cape Town 
International Airport 

and Windhoek.

Initially, the flight will operate 
on a weekly basis on a Saturday. 
There is scope for Airlink to lay 

on an additional mid-week flight 
as demand grows.
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Pebble pushers
7I recently visited Cape 
Point Nature Reserve and saw 
a ‘very interesting’ thing: 
stones stacked in small piles 
along the beach. Is it some 
religious act, or what does it 
signify?
Johan Labuschagne, 
Brackenfell

The Gaelic word ‘cairn’ was 
the name given to a man-
made mound of stones built 
as a memorial or landmark, 
often placed on hilltops or 
ridges. More recently used by 
hikers to mark trails, they 
have also become a form of 
sculpture in gardens and the 
subject of many zen-like 
photos and prints, and in 
sunny South Africa – 
apparently a bringer of good 
luck, according to a comment 
found on Trip Advisor about 
the numerous stone piles on 
the beaches around Cape 
Point.
There seems to be no formal 
answer, so we can only 
assume that rather like 
tossing a coin in the Trevi 
Fountain is meant to bring 
the, er, ‘tosser’ luck and has 
thus become a tradition, once 
the first pebble ‘piler’ left 
their mark, others quickly 
followed. Comments on 
various posts tied in to 
pictures of Cape Point rock 
piles suggest that visitors 
have left the structures as 
monuments to their visit to 
the beautiful location.

South Africa is also home to 
official cairns, such those built to 
mark British mass graves at the 
site of the Battle of Isandlwana 
(1879) in KwaZulu-Natal.

You say tomato ...
7Why is a tomato a fruit? It does 
not grow on a tree. It has no solid 
composition, and it is exclusively 
used as a vegetable.
Jos Graindor, Pretoria

The answer lies in the definition of 
the word ‘fruit’. According to the 
English Oxford Dictionary, fruit is 
defined as “the sweet and fleshy 
product of a tree or other plant 
that contains seed and can be 
eaten as food”, while a vegetable 
is defined as “a plant or part of a 
plant used as food, such as a 
cabbage, potato, turnip or bean”.
It gets murkier though. 
Botanically, a fruit is a seed-
bearing structure that develops 
from the ovary of a flowering 
plant, whereas vegetables are all 
other plant parts, such as roots, 
leaves and stems. By those 
standards, seedy outgrowths such 
as apples, squash and tomatoes 
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other rock
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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 Romary Wegerle
Your magazine is definitely the 
best we have read and I 
periodically buy copies of it for 
my brother who lives in the UK.
7 Samantha Michau
I absolutely love your magazine! 
I’m a geography teacher and I 
often hand them out to kids 
who have finished their work 
early. There’s always something 
for them to read and learn!
7 Cynthia Killian
Thank you for a really great 
magazine. I am very interested 
in how the cosmos and the 
planets came into being, but 
listening to scientists I can only 
understand some of what they 
say. Being able to read it in 
print has made a world of 
difference.

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

@V_I_mag

imported tomato should be taxed 
as a vegetable, rather than as a 
fruit (which attracts less tax). While 
the court acknowledged that a 
tomato is botanically a fruit, they 
decided to adhere to the ‘normal’ 
definition of the culinary terms for 
fruits and vegetables.

Hospital pass
7Can humans get HIV/Aids from a 
mosquito bite?
Armand Kaalsen, Centurion

A book by Bill Bryson entitled A 
Short History of Nearly 

Everything covers all of the 
answers to this question. 
Mosquitoes and other blood-
sucking insects such as bed bugs 
and fleas are incapable of 
spreading the Aids virus due to 
the lack of T4 antigen on their 
salivary cells’ surface. Human 
immunodeficiency virus (HIV) is a 
human retrovirus that infects 
lymphocytes and other cells 
bearing the CD4 surface marker. 
In humans, the HIV virus binds to 
T cells and replicates.
Added to this, because of the 
nature of the mosquitoes’ biting 

mechanism (the ‘needle’ made 
up of six parts, including two 
tubules), their saliva enters our 
body through one tubule and our 
blood exits through another, 
resulting in no blood being 
shared in multiple host bites.
The virus also travels in 
relatively low quantities in our 
blood, far lower than is required 
for mosquito-borne diseases 
such as malaria. According to 
Bryson, if it were even possible 
it would take 10 million 
mosquito bites to transmit one 
unit of HIV.

“Dude, don’t 
look now, but 

there’s a massive 
centipede 

behind you”

are all fruits; with roots such as 
beets, potatoes and turnips; 
leaves such as spinach, kale and 
lettuce; and stems such as celery 
and broccoli all being vegetables.
The confusion mounts in culinary 
terms, as there are many foods 
botanically listed as fruits that 
taste savoury instead of sweet, 
and as such are considered 
vegetables by chefs, including 
fruits like brinjals, bell peppers 
and ... tomatoes.
In 1893, in the United States 
Supreme Court case Nix. vs 
Hedden, the court ruled that an 

vital role to play in answering 
this question. Recently, 
American company Advanced 
Orthopaedics and 
Rehabilitation announced that 
Dr Jocelyn Idema used a 
3D-printed disc in lumbar 
spinal fusion. Before that, in 
late 2015, Ralph Mobbs, a 
neurosurgeon at the Prince of 
Wales Hospital in Sydney, had 
a patient suffering from a 
virulent form of cancer known 
as chordoma. He performed 
the first ever implant of 
3D-printed vertebrae into his 
patient’s spine after removing 
the tumour. While the surgery 
is complicated and there are 
medical ethics to be 
considered, it suggests that 
other vertebral replacements 
may be more possibility than 
fiction.

The man of steel
7 I have kyphosis and a bit of 
scoliosis. I would like to know if 
there is maybe some ‘cyborg-type 
technology’ – like a bionic spine 
– that will be available when I 
have a back operation in a few 
years’ time?
Roy van Eck, via email

Kyphosis and scoliosis both cause 
curvature of the spine and require 
medical attention depending on 
the severity of the curvature.
Cyborgs, or ‘human enhancement 
technology’, are currently the 
subject of much global research, 
and French scientists from the 
École Polytechnique Fédérale de 
Lausanne have created a possible 
solution for those suffering from 
spinal injuries and paralysis. A thin 
prosthetic ribbon, embedded with 
electrodes, is implanted along the 

spinal cord and delivers electrical 
impulses and drugs to the patient. 
The prosthetic is supple, bending 
with the tissue surrounding the 
spine to avoid discomfort. Paralysed 
rats who were fitted with the 
implant were able to walk on their 
own again after just a few weeks of 
training. 
Cyborg technology is apparently 
also being planned for exoskeleton 
work. In this context, exoskeletons 
are defined as: “Technology 
designed around existing limbs to 
increase mobility. These 
enhancements can greatly increase 
our natural capabilities or restore 
lost functionality. All are closed-loop 
feedback systems with the body, 
and, in addition, the powered 
exoskeletons contain computational 
systems which increase their level of 
cyborg enhancement.”
In addition, 3D printing may have a 

738/2017



Researchers have found a drug that reduces brain shrinkage,  
prevents cell death and improves memory
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Antidepressant could  
help fight dementia

Computer concept 
of brain nerve cells 
affected by Alzheimer’s 
disease

What did they do?
Researchers at Brighton University 
analysed human flesh to find out its 
calorie content.

Why did they do that?
They wanted to investigate the 
motivations for past human species 
engaging in cannibalistic practices. 
There is currently debate as to 
whether the consumption of human 
flesh was for survival, psychotic, 
spiritual or dietary reasons.

What did they find?
A 65kg human has approximately 
32,000 calories in their muscle 
tissue, compared to 163,000 for a 
deer. This suggests that our 
ancestors were highly unlikely to hunt 
and consume members of their own 
species for strictly nutritional 
reasons, the researchers say.

7FOOD

Nutritional value 
of human flesh 
calculated

S ome 850,000 people currently suffer from 
dementia in the UK. And with this figure set to 

reach one million by 2025, the scale of the problem 
facing health services is obvious. Now, researchers at 
Cambridge University have found that trazodone 
hydrochloride, a drug already prescribed as an 
antidepressant, may be able to prevent the brain 
shrinkage and cell death caused by neurodegenerative 
diseases such as Alzheimer’s disease.
So far the drug has only been tested in mice, but as 
it has already been approved for human use it could 

be fast-tracked into clinical trials. “We know that 
trazodone is safe to use in humans, so a clinical trial 
is now possible to test whether the protective effects 
of the drug we see on brain cells in mice with 
neurodegeneration also applies to people in the 
early stages of Alzheimer’s disease and other 
dementias,” explained research lead Prof Giovanna 
Mallucci. “We could know in two to three years 
whether this approach can slow down disease 
progression, which would be a very exciting first step 
in treating these disorders.”

8 38/2017
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NASA’s Deep Space 
Gateway, as visualised in 
this concept, would be 
located close to the moon

I f we are ever going to stage a 
manned mission to Mars it probably 

makes sense to have a few trial runs 
first, right? Enter NASA’s Deep Space 
Gateway – a halfway house that could 
act as a launching point for missions to 
the Red Planet and other areas of deep 
space.
Building a station in the area of space 
near the moon would allow us to 

experience deep space environments 
while maintaining the ability to return to 
Earth in a matter of days.
NASA plans to build the station during 
the first few missions of the Space 
Launch System (SLS) megarocket and 
Orion crew capsule, which are 
scheduled to fly together for the first 
time in late 2018. Deep Space Gateway 
will consist of three modules: a power 

and propulsion system; a habitat 
module where astronauts will sleep; 
and a logistics module for research.
Once the station is complete, the 
agency will begin a programme of one 
launch per year to research the 
possibility of deep space exploration.
“I envision different partners, both 
international and commercial, 
contributing to the gateway and using it 

in a variety of ways with a system that 
can move to different orbits to enable a 
variety of missions,” said NASA’s 
William Gerstenmaier. “The gateway 
could move to support robotic or 
partner missions to the surface of the 
moon, or to a high lunar orbit to 
support missions departing from the 
gateway to other destinations in the 
solar system.” 

7SPACE

NASA’s Deep Space Gateway could allow 
astronauts to prepare for missions to Mars
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OCEAN CURRENTS ARE 
CARRYING BILLIONS OF PIECES 
OF PLASTIC TO THE ARCTIC 
Researchers at Cadiz University, 
Spain have found two major ‘dead 
ends’ in the Greenland and 
Barents Seas, into which ocean 

currents are dumping 
vast amounts of plastic 
waste. 

TALLEST HUMANS ARE 
DESCENDED FROM  
MAMMOTH HUNTERS 
Standing at an average 
of 1.8m tall, men from 
the Netherlands, 
Montenegro and Denmark 

are the 
tallest in the 

world. Their 
lofty stature is 

likely due to their 
ancestors 

consuming nutritionally rich 
mammoth meat, a team at 
the Czech Republic’s 
Masaryk University has 
found.

CHIMPS DON’T APPRECIATE 
MUSIC 
Sorry, fans of The Jungle Book, 
apes aren’t musical. Researchers in 
York have found that music, be it 
Beethoven or Bieber, has no 
positive effect on captive 
chimpanzees’ welfare. The research 
echoes an earlier study that found 
orangutans are unable to 
distinguish music from white noise.

7KNOWLEDGE

What we learnt
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H air follicles naturally produce 
bleaching hydrogen peroxide, but 

this is normally mopped up by the 
enzyme catalase. As we age, catalase 
production slows and the hair bleaches 
itself white or grey. But you have to 
wait for the hair to grow from the root 
– once hair emerges from your scalp it 
is dead. Severe stress could 
theoretically cause the immune 
system to cause dark hairs to fall 
out, leaving just the white ones 
behind. Nonetheless, there are 
no scientifically documented 
cases of this happening after a 
fright. 

Can a fright really 
turn hair white?
Zodwa Mwelase, Modimolle

When we die, do all our cells 
and organs die at the same 
time? Zama Sibiya, Isando  

Why is the far side of the moon 
so heavily cratered?
Colin Gray, by email 

D efinitely not. The brain and nerve cells require a constant 
supply of oxygen and will die within a few minutes, once you 

stop breathing. The next to go will be the heart, followed by the liver, 
then the kidneys and pancreas, which can last for about an hour. 
Skin, tendons, heart valves and corneas will still be alive after a day. 
White blood cells, which are more independent, can keep going for 
almost three days. 

I t’s often thought that the far side is more exposed to incoming impacts, 
leaving it more battered than the side facing us. In fact, calculations show 

both sides have been equally affected. The key difference is the far side has a 
much thicker crust. This thickness has prevented fresh, molten rock emerging 
from below to cover as many of its craters.

The length, in kilometres, 
of the Great Barrier Reef 

that has become damaged 
due to climate change.

1,500

The length, in 
centimetres, of the 

biggest canary species. 
The São Tomé grosbeak 
has only recently been 

identified with DNA 
analysis.  

20

IN NUMBERS

The percentage by which 
blackbirds have increased 

in the UK since 2007, 
according to the RSPB.

29
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1. BEFORE PULLING THE RIPCORD
Skydiving through rain can be painful because you’re falling at 
terminal velocity, so the rain is driven into your face at up to 

200km/h. In a thundercloud, your chances of being hit by lightning 
are higher than on the ground because your wet body presents a 

more conductive path than the air around you. Nearby lightning bolts 
will jump to you, then continue to the ground. This happens to planes, 

but the passengers are safe because the metal skin of the plane 
diverts the bolt around them.

Could I survive a parachute jump through a thundercloud? 
Fanyana Zulu, Daveyton 

Why do jokes 
make us laugh?
Arlene Ryan, Cullinan 

Do animals have blood types?
Bill Spangenberg, Vanderbijlpark

2. AFTER PULLING THE RIPCORD
If you try to parachute through the thundercloud, things get much 

worse. The turbulence can tangle your lines, or wrap you in the 
canopy, and the updraughts can mean you gain altitude instead of 

falling. You could be flung so high that you asphyxiate in the thin air, 
or freeze to death. In 1959 a US Marine pilot called William Rankin 
ejected from an F-8 Crusader fighter jet directly into a storm. It took 
him 40 minutes to reach the ground and he suffered frostbite and 

severe decompression injuries.

L aughter plays an important social 
function, signalling to the joke-teller 

that we share their perspective on the 
world and that we recognise their witty 
intent. Sometimes these guffaws arise 
spontaneously from genuine mirth, other 
times it’s more strategic: we ingratiate 
ourselves with the joke-teller by letting 
them know we appreciate their humour. 
But actually most of our laughter isn’t 
caused by jokes. We laugh much more 
often when we’re the one doing the 
talking, but again we’re using this 
‘voluntary laughter’ as a social device, 
conveying feelings of closeness and 
playfulness to the people we’re with. 

Y es, they do! As long as the animals in question have blood (not all do) 
then they will have species-specific ‘blood groups’. As with humans, 

these groups are determined by the structure of the blood based on the 
presence or absence of antibodies along with the make-up of the proteins 
that sit on the outside of red blood cells. Humans are usually one of four 
main blood types (although 35 have been identified for us). Thirteen types 
have been identified for dogs, eight for horses and three for cats. Back in 
1667, lamb’s blood was successfully transfused into a 15-year-old boy 
without causing a fatal allergic reaction! 

Lamb’s blood has 
been successfully 
transfused into 
a human … but 
we wouldn’t 
recommend it

1138/2017

A University College 
London researcher 
Sophie Scott found 
that when she played 
subjects laughing 
sounds, the premotor 
cortical regions of 
their brains were 
activated. 
A This part of the 
brain is responsible 
for getting the 
muscles in the 
face ready to move, 
suggesting that it 
may be impossible to 
not smile when you 
hear laughter.
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W hen the wind blows across a 
building with recesses, louvres or 

other architectural features, it can start to 
‘hum’, like someone blowing across the top 
of a bottle or reed. For example, the 
169m-tall Beetham Tower in Manchester 
makes a note just below middle C. To cure 
the noise, engineers have to make 
alterations to the mass and shape of the 
features that are causing the problem. 

Why do  
some buildings 
hum in high 
winds?
Natalie Matthysen, Alberton

Is it true that most 
medicines don’t work  
for most people?
Mbalenhle Ntombela, Tembisa

M any of us find that medicines like 
painkillers don’t seem to work for us. 

Even when they do, it’s tempting to wonder if 
the ailment just went away by itself.
Over the years, thousands of clinical trials 
have been carried out to gauge the 
effectiveness of drugs. But in 2003, a senior 
executive with pharmaceutical company 
GlaxoSmithKline made headlines by admitting 
that more than 90% of drugs only work in 30 
to 50% of people. In reality, the situation is 
even more perplexing, as clinical trials can’t 
reveal if just some people get all the benefit, 
or if everyone benefits but only some of the 
time. Some believe better understanding of 
the genetics of patients will lead to 
‘personalised medicine’, but so far this has 
only helped with a handful of drugs. 

A rtificial intelligence is not the same as 
factory automation or robots, so AI is not 

taking away many jobs. Like the internet, AI is an 
enabling technology, which is creating whole new 
industries. The first jobs created are for computer 
developers, AI experts and researchers, along with 
sales and marketing people in new AI companies. 

Other new jobs include educators, lawyers and 
regulators to help society adjust to the changing 
technologies. For technologies enabled by AI such 
as self-driving vehicles or smart buildings, we will 
need construction workers, engineers and 
architects to build new infrastructure. That’s a lot 
of new jobs. 

Is AI taking away jobs?
Toby Koch, Nelspruit
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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 Research published 
in the journal Sleep 
Medicine listed the 
following as possible 
side effects of 
sleeping pill Ambien: 
‘sleep driving’ 
(operating a car 
without being awake), 
making and eating 
food, having sex and 
talking on the phone.
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According to locals, 
Manchester’s 

Beetham Tower 
makes a humming 

noise reminiscent of 
a UFO

* Not to scale
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BIGGEST STARS IN  
THE MILKY WAY*

1. VY Canis Majoris
Size: 1,800-2,100 x sun (so massive 
that its light takes eight hours to travel 
around its own equator)
Distance from Earth: 3,900 light-years

2. RW Cephei
Size: 1,535 x sun
Distance from Earth: 3,500 light-years

3. V354 Cephei
Size: 1,520 x sun
Distance from Earth: 9,000 light-years

4. KY Cygni
Size: 1,420- 2,850 x sun
Distance from Earth: 5,000 light-years

5. Mu Cephei
Size: 1,260 x sun
Distance from Earth: 6,000 light-years

6. VV Cephei A
Size: 1,050 x sun
Distance from Earth: 4,900 light-years

7. KW Sagittarii
Size: 1,009 x sun
Distance from Earth: 7,800 light-years

8. Betelgeuse
Size: 887 x sun
Distance from Earth: 643 light-years

9. Antares
Size: 883 x sun
Distance from Earth: 550 light-years

10. V838 Monocerotis
Size: 380 x sun
Distance from Earth: 6,100 light-years

1338/2017

A The Eiffel Tower is 
repainted every seven 
years using around 
50 tonnes of dark 
brown paint.
A The Chrysler 
Building in New York 
was the highest 
building in the world 
for just four months 
before the nearby 
Empire State Building 
took its title.
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Saturn’s rings consist 
of 99.9% pure water 

ice, with a total mass 
of 3 x 1019kg 

T hanks to its distinctive pattern of rings, Saturn is 
one of the most recognisable and spectacular 

sights in the solar system. But exactly how the gas 
giant’s signature halo got there has always been 
something of a mystery.
Now, researchers from Japanese and French universities 
have found that the chunks of ice and rock that make it 
up may have come from collisions with thousands of 
Pluto-like bodies.
Around four billion years ago, the orbits of the giant 
planets in the solar system – Jupiter, Saturn, Uranus 
and Neptune – became unstable. It is thought that this 
created a change in the gravitational pull on 

thousands of Pluto-sized bodies in distant orbit 
around the sun, drawing them deeper into the solar 
system where they collided with the planets. This 
could explain why there are so many craters on the 
surface of the moon.
By modelling this event using supercomputers at the 
National Astronomical Observatory of Japan, the 
researchers found that the fragments broken off from 
these planetary collisions may have been captured by 
the giant planets and drawn into orbit around them. 
Further collisions between these fragments could then 
have broken them down even more, leading to the 
formation of the rings we see today.

Artist’s impression of the  
new dwarf planet, orbiting  

far beyond Pluto

92,000km

Maxwell Gap Huygens Gap

B Ring
117,580km

Cassini Division 122,200km

Quickies

7SPACE

Did Saturn steal its rings from 
intruding dwarf planets?
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I t seems our brains really are all  
wired up differently. The structural 

connections in our brains are so 
unique to each individual that they 
can be used to identify us like 
fingerprints, a team at Carnegie 
Mellon University has found.
The researchers scanned the brains 
of nearly 700 volunteers, using a new 
method of non-invasive MRI that 
enabled them to capture the brain’s 
‘connectome’ – the point-by-point 
connections that join together all of 
the white matter – in much more 
detail than ever before. 
They discovered that even identical 
twins only share about 12% of 
structural connectivity patterns, and 
that the brain’s unique local 

connectome is sculpted over time, 
changing at an average rate of 13% 
every 100 days.
“This confirms something that we’ve 
always assumed in neuroscience: 
that connectivity patterns in your 
brain are unique to you,” said 
Timothy Verstynen, one of the 
research team involved. “This means 
many of your life experiences are 
somehow reflected in the 
connectivity of your brain. Thus we 
can start to look at how shared 
experiences, for example poverty or 
people who have the same 
pathological disease, are reflected in 
your brain connections, opening the 
door for potential new biomarkers for 
certain health concerns.”

7BODY

New imaging technique 
proves we all have a 
unique ‘brainprint’

Henry’s new toupee 
was cutting edge

14 38/2017
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T his is Tongtianlong limosus, or ‘muddy dragon on the 
road to heaven’ – a new species of feathered 

dinosaur that was recently unearthed near Ganzhou in 
southern China.
The fossil was found by researchers from the University of 
Edinburgh and the Chinese Academy of Geological Sciences 
on a construction site where a new school was being built, 
lying on its front with its wings and neck outstretched. It’s 
believed the dinosaur may have died in this pose after 
becoming stuck in a pool of mud around 70 million years 
ago. Despite being accidentally subjected to a dynamite 
blast, it is almost complete and remarkably well preserved.
Tongtianlong limosus belonged to the oviraptorosaur family. 
Oviraptosaurs were flightless, feathered creatures that are 
thought to have been one of the last groups to flourish 
before an asteroid impact killed off all the non-bird 

dinosaurs, some 66 million years ago. It walked on two legs 
and had a prominent crest of bone on its head, much like 
that seen on modern-day cassowaries.
“This new dinosaur is one of the most beautiful, but saddest 
fossils I’ve ever seen,” said the University of Edinburgh’s 
Steve Brusatte. “But we’re lucky that the Mud  
Dragon got stuck in the muck, because 
its skeleton is one of the best 
examples of a dinosaur that was 
flourishing during those final few 
million years before the 
asteroid came down.”

7HISTORY

‘Mud Dragon’ fossil dates back to dinosaurs’ last days

 FOOTBALL REFS 
HAVE SUPER VISION 

Belgian researchers have 
found that top-level 

football referees have 
enhanced visual perception 
that makes them better at 
spotting foul play. It seems 
that the ref doesn’t need 

glasses after all.

 CATCHY SONGS  
 SHARE COMMON  

 MELODIES 

A team at Durham 
University has found the 

catchiest pop songs feature 
motifs that rise then fall in 

pitch, unusual melodic 
leaps, and lots of 

repetition. Topping their list  
of songs that fit the bill was 

Bad Romance by Lady 
Gaga. Rah rah, ah-ah-ah …

 SWIFTS SPEND 
MOST OF THEIR 

LIVES IN THE AIR 

The common species of 
swift flies for 10 full 

months of the year, landing 
only to breed, a team of 
Swedish researchers has 

found. It’s the longest 
known time spent on the 

wing by any bird.

 WE ARE HARD-
WIRED TO PREFER 

RED FOOD  

It looks like all those hours 
spent unsuccessfully trying 
to convince your little ’uns 
to eat their greens might 

have been a waste of time. 
A team in Trieste, Italy has 

found we have a natural 
preference for red food due 

to its higher calorie 
content.

WHAT WE 
LEARNT  

The Mud Dragon, as it’s been 
nicknamed, was covered in 
feathers but couldn’t fly

1538/2017

What did they do?
A team at the Humboldt University of Berlin set up a 
specially designed ‘tickling area’ and monitored the 
brain activity and ultrasonic squeaks of rats while 
they were being tickled.

What did they find?
Rats have previously been observed to give out 
high-pitched, laughter-like squeaks when being 
tickled. The Humboldt team confirmed this, finding 
the laughter response in the rats’ brains is very 
similar to that of humans. They also found that if 
they were put in stressful situations, such as being 
under a bright light, the rats didn’t chuckle at all.

Why did they do that?
The findings may help to shed light on how negative 
and positive experiences are processed in the brain 
and ultimately affect our behaviour, the team says.

7NATURE

‘They’ tickled rats 
till they giggled



The numbers show survival rates of many forms of cancer have 
climbed dramatically over the last 50 years, but how close are 

we to finding a cure?

 7 TEXT: SIMON CROMPTON

ARE WE  
ON THE BRINK  
OF BEATING

CANCER?
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D
are we believe? In 1971, US 
president Richard Nixon 
declared war on cancer, 
pledging R1.3 billion to 
research and proclaiming that 

the time had come “when the same kind of 
concentrated effort that split the atom and 
took man to the moon should be turned 
toward conquering this dread disease”.
Billons of research spending later, are we 
winning? According to a new report from 
Macmillan Cancer Support, people in 2016 
were twice as likely to survive 10 years 
after a cancer diagnosis than at the start of 
the 1970s. Today, 69% of women with 
breast cancer survive for seven years or 
more, and their chances of survival have 
doubled since the 1970s – a time when 
surgery, radiotherapy and drug treatment 
were crude bludgeons compared to today’s 
high-tech, robotically assisted, laser-
guided, molecularly targeted approaches.
Seemingly every week comes news of 
another breakthrough, and Cancer 
Research UK feels confident enough to 
state the ambition that by 2034, three in 
four people will survive cancer. So in fewer 
than 20 years, will cancer no longer be the 
dreaded disease it is today? Is it finally 
being beaten? Many cancer specialists will 
say as much – but what they mean by 

‘beaten’ varies somewhat.
Some types of cancer are already curable. 
Nearly all men who get testicular cancer 
can be cured; UK mortality rates have 
decreased by 82% since the early 1970s. 
New biological drugs have transformed 
the life expectancy for most people with 
newly diagnosed chronic myeloid 
leukaemia (a blood cancer) from two or 
three years to normal. But other cancers 
are just as lethal as they were 50 years 
ago. Survival rates for pancreatic cancer 
– the 10th most common cancer – are just 
1% after 10 years.
The task of beating cancer seems all the 
more daunting in the knowledge that it is 
not just one disease but over 200, and 
every case has the genetic individuality of 
a snowflake. The last two decades have 
seen enormous advances in targeted drugs, 
which home in on the particular genes and 
proteins found in specific cancers, but the 
chances of finding one that will hit all of 
them – a magic bullet – is still remote.
And what does ‘winning the battle’ mean, 
anyway? Doctors consider a patient’s 
cancer to be ‘cured’ when they have been 
disease-free for five years – but if the aim 
is for everyone who gets cancer to be 100% 
disease-free for the rest of their lives, the 
war is just beginning.

Experts like Prof Clare Isacke, a breast 
cancer researcher who is academic dean at 
the Institute of Cancer Research, believe 
that total cure should be the aim. But 
keeping everyone who gets cancer alive, 
and holding the disease in check with a 
variety of treatments, is also a laudable 
and realistic goal.
Isacke is excited about recent 
developments in immunotherapy, 
techniques that boost the body’s own 
defence systems and cause it to attack the 
cancer. Studies on skin cancer are showing 
what might be possible: Isacke cites data 
showing that patients with widespread 
melanoma are still alive five years after 
being treated with new immunotherapy 
drugs such as Nivolumab and Ipilimumab.
“Everyone wants to rush out new versions 
of these kinds of drugs, because although 
they’re not going to cure all cancers, for 
the first time we’ve had patients with 
advanced disease actually being cured. 
That’s extraordinary,” she says. 
“Improvements are going to come from 
multiple approaches – from prevention, 
advances in surgery and radiotherapy, all 
the way through to new drug treatments.” 
Over the following pages, we take a look at 
some of the techniques we could 
harness to finally beat cancer for good.
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“For the first time we’ve had 
patients with advanced disease 

actually being cured. That’s 
extraordinary”
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PREVENTING CANCER
BE GOOD TO YOURSELF 
Preventing cancer may still 
offer the best prospect of 
conquering it. According to 
the International Agency for 
Research on Cancer, at least 
half of the world’s cancers are 
preventable and it is possible 
that up to 90% probably have 
an environmental or lifestyle 
trigger. One study suggested 
that if people simply acted on 

advice about smoking, diet, 
alcohol and other well-known 
risk factors, more than 40% 
of cancers would be 
prevented.
Researchers continue to find 
triggers. A World Health 
Organisation review recently 
established that drinking very 
hot tea or coffee does seem 
to be linked with throat 
cancer. This follows another 

global review which came to 
the conclusion that processed 
meat is carcinogenic.

BEFRIEND A MOLE RAT 
Naked mole rats, which 
never die of cancer, are 
proving a valuable ally to 
scientists searching for ways 
of preventing the disease. 
The hairless rodents secrete 
a sugary goo made of 

hyaluronic acid, which 
makes their skin soft and 
wrinkly and also forms a 
protective cage around 
cells, preventing tumour 
cells from replicating. 
Scientists in London, Haifa 
and Texas are all now 
investigating whether 
genetic engineering might 
endow other mammals with 
a similar trait.

18 38/2017
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veryinteresting.co.za/mole) 

for more on these incredible animals



LEFT: A patient 
with eye cancer 
undergoes 
treatment that 
uses an ion beam

Cancer is often curable if it’s caught early enough: the real 
challenge comes when it has spread, and become 
complicated and resistant to drugs. This is why screening 
programmes (such as those for breast, cervical and bowel 
cancer) to find the disease at its earliest stages play an 
important part in beating cancer.
But could screening for cancer soon be as simple as having a 
routine blood test? Doctors are already able to pick up 
specific ‘markers’ in the blood of cancer patients to see if a 
particular cancer is coming back – but they have to know 
what they’re looking for. Scientists at Swansea University 
believe they have come up with a finger-prick blood test that 
might spot cancer in any person, up to 10 years before 
symptoms appear. By studying patients with cancer of the 
oesophagus (throat), they discovered mutations that occur in 
red blood cells long before any other sign of the disease 
appears, and are now studying whether the same applies for 
pancreatic patients as well. According to lead researcher 
Prof Gareth Jenkins, the test could have enormous potential 
since early diagnosis is a key factor in cancer survival rates.

A Scalpels and proton beams
Surgery and radiotherapy cure more cancers than all the 
drugs combined. Surgery cures because the cancer can be 
cut out of the body straight after diagnosis before it has had 
a chance to spread.
According to Cancer Research UK, radiotherapy cures 
more patients than all new drugs put together. It exposes 
cancer cells to radiation, breaking their DNA and stopping 
them dividing.
The problem with radiotherapy has always been the 
possibility of serious side effects, including impotence, heart 
problems, bowel incontinence and even a second cancer. But 
new techniques such as proton beam therapy and 
stereotactic ablative radiotherapy use such sophisticated 
targeting techniques that the benefits of the radiation 
far exceed the risks. 

CATCHING 
CANCER 
EARLY

A blood test could detect cancer 10 
years before symptoms appear

Naked mole rats 
might not be 

the prettiest of 
animals, but that 

wrinkly skin could 
hold the secret to 

beating cancer

1938/2017
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CURING 
CANCER 
WITH 
DRUGS
The problem with most current cancer drugs is that they 
only work for so long. If cancer is not caught early on, 
cells will continue to mutate rapidly, becoming more 
diverse and therefore trickier to target. But a remarkable 
discovery is providing a new understanding of this 
process.
Until recently, scientists believed that all cancers 
mutated in a linear fashion, with cells constantly 
changing but all of them genetically identical at any given 
point. However, new DNA sequencing techniques 
allowed researchers to accurately read the genetic 
mutations in a tumour. This led to a groundbreaking 

HOW DOES CANCER ARISE?
DNA inside every cell contains genes that provide coded 
messages about how the cell should behave. Normally, 
genes make sure that cells reproduce in an orderly way, only 
dividing into two when that’s what’s needed to keep the 
body healthy. Sometimes, though, genes get copied or 
damaged when a cell divides. This is called a mutation.
Normally, these damaged cells will self-destruct, but 
sometimes the damage prevents self-destruction. If this 
happens several times and mutations build up, it can mean 
that the cell no longer understands instructions regulating 
division. So cells divide out of control, forming lumps or 
tumours. Each time faulty cells reproduce, the more likely 
they are to produce new mutations, making them more 
different from healthy cells. Small groups of cancerous cells 
can break off the main tumour and be carried away to other 
parts of the body in the circulatory system. They form new 
tumours where they land, called metastases.
But why do cancer-causing gene mutations occur in the first 
place? Well, some people inherit faults in particular genes 
that make mutations more likely to happen. Exposure to 
environmental factors like chemicals and tobacco smoke 
can also cause mutations. Most researchers believe that 
sheer bad luck also plays a part, since mutations are 
randomly caused by processes within cells. 

NORMAL CELL DIVISION

CANCER CELL DIVISION

FIRST 
MUTATION

SECOND
MUTATION

THIRD
MUTATION

FOURTH
MUTATION

UNCONTROLLED
GROWTH

CELL DAMAGE
– NO REPAIR

CELL SUICIDE
OR

APOPTOSIS

Could we press the ‘pause’ button on 
cancer?
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study that finally busted the linear myth in 2012.
Researchers funded by Cancer Research UK and led by 
Prof Charles Swanton demonstrated that cancers evolve 
according to Darwinian principles, forming branch after 
branch off a main tree and giving rise to remarkable 
diversity within one tumour. Different samples taken 
from just one kidney patient in the study revealed 118 
different mutations. Yet a conventional biopsy might 
reveal just 25.
Since many modern drugs only target one mutation, the 
discovery makes the task of treating cancer sound even 
more daunting. Yet it provides a basis for new treatments 
that combine drugs. And understanding that cancers 
grow according to natural selection principles 
also provides researchers and drug 
developers with a focus: targeting the 
common mutations on the trunk of the 
evolutionary tree rather than the 
rarer ones on the branches which 
have sprung from the commoner 
mutations.
“I think everyone now accepts that 
this diversity is the norm rather than 
the exception,” says Swanton. 
“Everywhere I go now, people are 
talking about heterogeneity as 
the reason for drug failure, 
whereas in 2012 nobody was. 
As doctors, I think we need to 
think about how we can 
manage evolution in a very 
clever way, and most 
importantly learn from 
environmental ecology and say 
how we can set about structuring 
clinical trials differently to take 
account of it.”

ABOVE LEFT: 
Prostate cancer, 
as seen in this 
image taken by a 
scanning electron 
microscope, tends 
to occur in older 
men and has an 
excellent cure rate 

ABOVE RIGHT: 
Chemotherapy 
doesn’t work on 
rapidly evolving 
cancers 

RIGHT: Activated 
T-cell attacking a 
tumour cell

A Keep it alive
Because cancers evolve so quickly, they can very 
rapidly become resistant to drug treatments, including 
chemotherapy. Drug-resistant cancer cells will survive 
and take over the tumour once the drug-sensitive cells 
have been killed off, so scientists are now exploring 
whether the best chemotherapy strategy is actually to 
keep drug-sensitive cells controlled but alive, so that 
they continue to outcompete the resistant cells. 
Researchers in Florida, for instance, have 
demonstrated that mice live longer if given lower doses 
of chemotherapy, controlling the cancer environment 
so that the law of survival of the fittest works for 
patients, not against them.

A Boost the immune system
Immunotherapy – stimulating the body’s 
defence mechanisms to recognise and fight 

cancer – was hailed by the scientific 
journal Science as 2013’s most 
groundbreaking scientific advancement. 

Since then, excitement at this game-
changer has, if anything, grown. The 

technique involves taking the 
brakes off the immune system 

or introducing man-made 
antibodies to attack cancers.

Scientific trials have 
already shown this 
method to be extremely 
effective at treating 
particular forms of lung 

and skin cancer, with 
tumours in some cases 
completely disappearing. 

Patients in England and 
Wales whose melanoma 
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has spread around the body will become the very 
first in Europe to benefit from a powerful 

combination of immunotherapy drugs called Nivolumab 
and Ipilimumab. But the applications may be much wider 
than that. In September this year, for example, scientists 
from the University of London announced that the 
immunotherapy drug IMM-101 had extended the lives of 
people with advanced and metastasised pancreatic cancer 
from four to seven months, with some subjects surviving 
for up to three years. There were also no side effects 
reported.
Scientists from Sweden announced earlier this year that 
they had found new ways to prevent cancers concealing 
themselves from immunotherapy approaches, by 
activating immune cells (macrophages) within the tumour 
itself to make it more recognisable.
New knowledge of the ways in which cancers evolve, 
gained from analysing the DNA of hundreds of patients, 

is uncovering ways to precisely guide immune cells to all 
cancer cell types in a tumour. Researchers from the 
Cancer Institute at University College London (UCL) 
have discovered that as a tumour develops, its genetic 
faults are ‘flagged’ in proteins on its cells. And even 
though these faults are diverse, all cells show the ‘flag’ of 
its very earliest mutations. This paves the way for 
therapies that specifically activate immune cells that 
target all cancer cells, because they carry a common 
genetic flag.
“What better system to target the diversity of a tumour 
and its dynamic nature than the very system that has 
evolved over four billion years to do just that – the 
immune system?” says Swanton. “Trying to predict the 
future is impossible, but I’m very hopeful that in my 
lifetime we are going to see some magnificent changes in 
the management of this disease. But it’s a massive 
challenge, and a battle of wits with evolution.”

The above image is a biopsy taken from a malignant 
melanoma; the image on the right was taken from 
the same patient following treatment with tumour-
infiltrating lymphocytes
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NEW 
TARGETING 
APPROACHES

Nanoparticles 
can be used to 
destroy tumours

potent chemotherapy drugs direct to cancer sites. 
Researchers from Brigham and Women’s Hospital in 
Boston say that these ‘Trojan Horse’ approaches provide 
new ways of treating cancer that has spread, without 
poisoning the whole body with chemotherapy drugs.

A Salmonella helps out
Researchers at Swansea University are enlisting the help 
of Salmonella bacteria to carry anti-cancer weapons to 
the heart of tumours. Salmonella bacteria have a natural 
tendency to find their way to tumours, then invade and 
multiply. The research team has engineered the bacteria 
to be harmless to patients, so they can carry cancer-
killing molecules to tumours.  7

VI@panorama.co.za

A Nanoparticles and lasers
Danish researchers have developed new treatments in 
which nanoparticles are injected directly into the 
cancerous tumour. Lasers outside the body are then 
used to heat up the nanoparticles, burning the cancer 
cells from within. Unlike chemotherapy and 
radiotherapy, this treatment avoids damage to 
surrounding tissue.
We are already using nanotechnology to deliver 
medication to cancer patients. Drugs can be chemically 
bonded to nanoparticles, which accumulate in tumours 
and release their payload.

A Trojan-Horse drug delivery
Another new targeting system, which has been tested on 
prostate cancer cells, uses engineered stem cells to carry 

Rather than pumping the whole body full of drugs, 
modern treatments can home in on cancer cells alone
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1. Nose
A sneeze begins when dust, chemicals or a light 
touch stimulate the nerve endings of the 
trigeminal nerve.

4. Diaphragm
The reflex forces a sudden, deep intake of 
breath. At this point the chain reaction is 
unstoppable and a sneeze is inevitable.

5. Glottis
The glottis at the back of your throat squeezes 
shut as your diaphragm contracts to build up 
pressure. Your eyes also squeeze shut.

6. Mouth and nose
The pressure is released and air, mucus, dust and 
germs exit through the mouth and nose at up to 
160km/h. This ejection lasts just 150 milli-
seconds.

2. Eyes
17-35% of people also sneeze when exposed to 
bright light. This is known as Autosomal-dominant 
Compelling Helio-Ophthalmic Outburst, or ‘ACHOO’.

3. Brain
The signals travel to the ‘sneezing centre’ in the 
lateral medulla of your brain. When they reach a 
critical threshold, it triggers a sneeze reflex.

What happens in my body ... when I sneeze?
In 2012 researchers blew puffs of air over cells cultured from the lining of a human nose to simulate a 
sneeze. They found the cilia cells beat much faster for several minutes. The beating cilia clear away 
mucus and trapped germs, so sneezing may help quickly ‘reboot’ the nose. In people with sinusitis, the 
cilia don’t speed up like this, which might explain why sufferers have prolonged sneezing fits!

I n the last couple of decades, the sea level 
has risen by about 3.2mm per year – double 

the average rate last century. A further 2m rise 
by 2100 is now within the range predicted by 
many experts. But the sea level isn’t constant 
around the globe. Ocean currents and the shape 
of the land masses mean the waters of the 
South Pacific and China Sea are already 30cm 
higher than the average. Falling salinity due to 
increased rainfall lowers the density of 
seawater, so the sea level in these areas rises 
faster too. Forty per cent of the world’s 
population lives within 100km of the coast, 
while 250 million people live less than 5m 
above sea level. Hurricanes and storm surges 
can magnify even small sea level rises 

dramatically. Flood levels 
that would previously be 
expected just once a 
century will occur on 
average once a decade. 
The US has 20,000km of 
coastline and protecting it 
will cost R200 billion. 
Bangladesh fares much 
worse. It will need 
8,000km of dykes over 
10m tall to protect it, and 
without them will lose 
more than 16% of its total land area, including 
the Sundarbans mangrove forest – one of the 
last homes of the Bengal tiger. 

What would happen if the sea 
level rose by 2m? 
Sindisiwe Mzila, Germiston

In 2016, more than 
3.7 million people 
were affected by 

floods in Bangladesh

24 38/2017

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

A The most at-risk 
country in terms of 
the percentage of the 
population affected 
by rising water 
levels – 47% – is the 
Netherlands.
A Science writer Mark 
Lynas has calculated 
that Greenland could 
melt completely in 
140 years.
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Which part of the brain  
generates doubt?
Jason Cunningham, Benoni

R esearchers recently discovered that patients with damage 
to the ventromedial prefrontal cortex (located behind the 

eyes), had a ‘doubt-deficit’, in that they were unusually gullible in 
response to misleading adverts: for example, an advert for  
too-good-to-be-true painkillers. But it’s important to note that 
it’s very difficult to link complex psychological states – such as 
the experience of doubt – to specific parts of the brain. Many 
other neural regions are likely to be involved in the subjective 
experience of doubt, including more emotional areas, buried 
deeper in the brain. 

Could we clone a Neanderthal? 
Ayanda Mthabela, Springs

Can you turn glass back into sand?
Jessica Sanders, Pietermaritzburg

T he Neanderthal genome was sequenced 
in 2010. Meanwhile, new gene-editing 

tools have been developed and technical 
barriers to ‘de-extinction’ are being 
overcome. So, technically, yes, we could 
attempt the cloning of a Neanderthal. It 
would involve introducing Neanderthal DNA 
into a human stem cell, before finding a human surrogate mother to 
carry the Neanderthal-esque embryo. However, there’d likely be 
mismatches between mother and embryo that might make the 
endeavour unfeasible. And, given that the Neanderthal is our closest 
relative, his cloning would likely be regulated as whole human or 
reproductive cloning, which in most countries is illegal. 

F inely crushed glass is basically a very pure form of sand. Technically, natural 
sand is made of quartz crystals of silicon dioxide, whereas glass is the 

non-crystalline, amorphous form of silicon dioxide. But when it is ground down 
enough, the difference isn’t obvious. Crushed glass is sold as an alternative to 
sand for pool filters – in fact, recycled crushed glass has been considered as a 
partial replacement for the sand on some of Florida’s eroding beaches.  

V iruses can live for a surprisingly long time outside of a body, 
depending on conditions such as moisture and temperature. They tend 

to live longer on water-resistant surfaces, such as stainless steel and 
plastics. A cold virus can sometimes survive on indoor surfaces for several 
days, although its ability to cause infection drops dramatically over time. 
Flu viruses can survive in the air for several hours, especially at lower 
temperatures, and on hard surfaces they can survive and remain infectious 
for 24 hours. Enteric viruses, such as norovirus and hepatitis A, can survive 
for weeks on a surface if conditions are suitable. 

How long can a virus live 
outside a body?
Linda Nkomo, Cape Town

Norovirus is 
known for 

causing sickness 
outbreaks in 

schools, cruise 
ships and 
hospitals

A Neanderthals were 
short and stocky, an 
adaptation to the cold 
weather in the areas 
in which they lived.
A The average lifespan 
of a Neanderthal was 
around 30 years.
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Honey trap
D eveloping worker honeybees nestle inside the 

individual wax cells that make up the insects’ 
honeycomb. As bees develop, they undergo 
holometabolous metamorphosis – a lifecycle 
that includes four stages: egg, larva, pupa and 
adult. In this photograph, protective wax caps 
put in place by worker bees have been removed, 
revealing the pupae just days before they are 
ready to emerge as fully grown adults.
“These bees are pale because their cuticle [their 
outer shell] has not yet hardened – in fact even 
when they emerge as adults they can take a few 
hours to fully harden,” says Adam Hart, a BBC 
presenter and entomologist. “This means that 
very young bees are more or less unable to sting 
– a great time to mark them if you want to follow 
individuals through their lives!”
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The long summer days bring sunshine, sand, sea and … science?
Here are some entertaining and eye-opening experiments to try at home with family and 

friends. No specialist equipment is needed, and sunglasses are optional. Just remember to wash 
your hands after carrying out the activities and make sure that children are supervised by an adult.

 7 TEXT: DR STUART FARRIMOND
 7 PHOTOGRAPHY: STEVE SAYERS/THE SECRET STUDIO

HOLIDAY 
EXPERIMENTS
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METHOD: 
1. Wearing your gloves, pour a little of the ferrofluid onto a plate or 
wipeable table surface (avoid woods that might stain).

2. Place the rare earth magnet underneath the plate or table and 
watch the black liquid spring to life. Hedgehog-like spiky tufts will form 
directly above the magnet, following its movements as you slide it 
around the underside. 

3. Blow on it to watch the spikes spin! You can even make the 
ferrofluid crawl up surfaces and – if you don’t mind making a mess 
– hover the magnet over the surface to see it defy gravity by ‘dripping’ 
upwards onto the magnet, transforming it into an eerily squidgy, slimy 
black ball.

! 
SAFETY 
NOTES

Do not drink ferrofluid.

Rare earth magnets are powerful! Do 
not swallow. Do not allow young 

children to play with them.

Ferrofluid will stain, so 
protect skin and 

surfaces.

■  Ferrofluid (available 
online) 

■  Rare earth magnet 
(these are extremely 
strong magnets, 
usually made out of 
neodymium) 

■  Paper towels and 
cleaning materials

■  Gloves

■  A plate or a large, 
washable table 
surface

WHAT’S GOING ON? 
Ferrofluid is an oily liquid blended with microscopic 
particles of metal. It is combined with a liquid ‘surfactant’ 
to prevent clumping. It forms such crazy shapes in the 
presence of a magnet because the metal particles try to 
align themselves along the path of the magnetic field. 
You can buy small bottles of ferrofluid online, or you can 
try making your own by mixing a cupful of laser printer 
toner with a little cooking oil. Be aware that not all 
modern laser printer ink is magnetic, so only try it if you 
have some spare. Like black printer ink, all ferrofluids 
stain easily, so make sure that you wear gloves and be 
careful where you pour it. You may want to consider 
putting on an apron.

FUTURISTIC FERROFLUID

YOU WILL NEED:
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■  Safety glasses 

■  A small handful of 
strawberries (broccoli, 
peeled kiwi fruit, 
spinach or split peas 
will also work well) 

■  Food blender

■  Sieve

■  Bowl

■  Tall glass or test tube

■  Salt

■  Washing-up liquid

■  Pineapple juice

■  Methylated spirit 
(meths)

■  Ice or a freezer

■  Toothpick, tweezers or 
small skewer 

■  A large pipette or turkey 
baster 

1. Put a handful of strawberries in a 
blender with half a cup of water and a 
pinch of salt. Blend for at least 30 
seconds until it achieves a smooth 
consistency. 

2. Separate the tough, fibrous material 
by pouring the mixture through a fine 
sieve. Use the back of a spoon to 
squeeze all the juice through, leaving 
the cellulose behind.

3. Add a good squirt of washing-up liquid 
(about 30mℓ). Stir and leave it for 5 to 
10 minutes. Add a splash of pineapple 
juice.

4. Decant the (now undrinkable) 
strawberry juice into a tall glass or test 
tube. We did this with a turkey baster to 
avoid splashes.

5. Put on your safety glasses, and use a 
turkey baster to draw some ice-cold 
methylated spirits out of the bottle and 
trickle it down the side of the glass. 

6. The meths will float on the surface. At 
the boundary of the two liquids, wispy 
threads will materialise. This is the 
strawberry’s DNA and can be plucked 
out (see right). 

YOU WILL NEED:

METHOD:

WHAT’S GOING ON?  
The washing-up liquid opens the fat-like membrane that makes up the walls 
of each strawberry cell’s nucleus, inside which the DNA is stored. The DNA 
is tightly coiled around specialised nuggets of packaging proteins, which need 
to be broken up before they can be extracted, and the pineapple juice 
contains a protein-digesting enzyme called bromelain which does this. 
Every DNA molecule is extremely long and is peppered with tiny positive 
and negative electrical charges, each of which is hugged by opposing tiny 
charges of the surrounding water molecules. The sodium and chlorine from 
the salt form a coat around the DNA, helping it clump together when mixed 
with alcohol. The methylated spirit causes DNA molecules to separate from 
the mixture and ‘precipitate’ out as a solid mass. DNA is delicate, so the 
meths needs to be poured in carefully without stirring.

EXTRACT DNA  
IN YOUR KITCHEN
TV cop shows have made DNA extraction glamorous – with just a tuft of hair 
or speck of blood, crime scene investigators can isolate the genetic fingerprint 
of the ‘perp’ and bring them to justice. So you may be surprised to learn that 
DNA can be extracted from organic material in the kitchen with just a few 
household ingredients.

! 
SAFETY 
NOTES

Wear safety glasses when 
using methylated spirit. 

Do not drink methylated spirit.

Keep fingers away from sharp blades  
on kitchen equipment.

Wash hands after touching plants,  
soil or animals. 

Do not allow children to 
visit a beach 
unsupervised.
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CREATE A WORLD IN A JAR 
This summer, why not make a self-contained 
ecosystem? Called a terrarium, your small 
biosphere will house plant life that can survive 
without human intervention for years – perhaps 
even decades! 
Pour a 2-3cm layer of gravel or pebbles into a 
jar. This will allow a space for moisture to 
drain. Add a thin layer of activated charcoal, 
which is available from pet shops – this will 
help to remove impurities from the water. Add 
a 2cm layer of good potting soil. 
Next, choose a plant that grows well in humid 
conditions, such as a strawberry begonia, 
spiderwort or fern. Trim back the roots so it 
doesn’t grow too large, plant it in the soil and 
add some sphagnum moss around the edge. 
Spray in a little water to moisten the leaves, 
then seal the jar and place it in a bright, indoor 
spot, near a window and away from radiators. 
You may need to open the jar once a week to 
give it a clean if there is a lot of condensation; 
other than that, your newly built 
ecosystem should look after itself.

FUN FOR  
NATURE LOVERS

SEARCH FOR SEAWEED FOR SCIENCE! 
A trip to the coast will feature in many people’s 
summer plans, and presents an ideal 
opportunity to take part in the Big Seaweed 
Search, which is being run by London’s Natural 
History Museum in collaboration with the 
Marine Conservation Society. 
Seaweed plays a vital role in creating 
underwater habitats and providing food for fish 
and other marine creatures. We don’t yet fully 
understand what impact climate change is 
having on seaweed species, but armed with 
nothing more than a pen, some paper and a 
smartphone or camera, you can help scientists 
get to grips with what is happening. 
Visit nhm.ac.uk/seaweeds to download a 
seaweed guide and recording form, then start 
rockpooling! Submit your observations and 
photos online.
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■  Eggs

■  Selection of soft drinks 
(we used orange juice, 
fizzy water, cola and an 
energy drink)

■  Tap water (this acts as 
a control, for 
comparison)

■  Enough glasses or 
mugs for each drink

■  Sticky labels

■  A toothbrush

1. Collect a selection of 
soft drinks.

2. Pour enough of each 
drink into separate 
glasses to completely 
cover the egg inside the 
glass. Don’t forget to 
include one with tap 
water.

3. Label each glass and 
leave overnight. Leave for 
a week to witness even 
more dramatic results!

4. Carefully remove each 
egg to examine the shell. 

5. Rub gently with a 
toothbrush to simulate 
the effect of brushing 
your teeth after exposure 
to the acidic drinks (see 
main image).

SOFT DRINKS  
VS YOUR TEETH

METHOD:

We often hear about the dangers of sugary soft drinks, but 
this eye-opening experiment shows you that all acidic 
drinks can be bad for your pearly whites – even the ones 
you thought were healthy … 

WHAT’S GOING ON?  
Egg shells are made of calcium carbonate – a hard mineral 
that is similar to calcium phosphate, the substance our teeth 
are made of. Acids react with calcium carbonate, breaking 
it apart into calcium (which is carried off in the water) and 
carbon dioxide gas. The more acidic a liquid is, the faster 
the reaction and the more the shell will weaken. The 
bubbles and froth that form on the egg and on the surface of 
the liquid are carbon dioxide gas, showing that the mineral 
is quite literally ‘fizzing’ away in the tart-tasting liquid.
The results may shock you: orange juice, which is typically 
seen as a ‘healthy’ drink, is naturally high in citric acid and 
causes more dramatic changes than cola. Fizzy water is also 
acidic because it contains dissolved carbon dioxide, which 
forms carbonic acid. Commercial soft drinks are 
remarkably corrosive because manufacturers add extra 
acids to give them a ‘tang’. But it’s energy drinks that are 
consistently among the worst offenders, typically being as 
acidic as vinegar.

YOU WILL NEED:
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WATCH NATURE’S FIREWORK DISPLAY
The streaks of light we call ‘shooting stars’ are 
really meteors: tiny fragments of stone or ice 
that plough into Earth’s atmosphere at around 
160,000km/h and burn up on entry. On any 
clear, dark night you might spot the odd 
meteor, but at certain times of the year they 
appear in a dramatic flurry. 
Check http://earthsky.org/astronomy-essentials/
earthskys-meteor-shower-guide for the latest 
details on where and when to watch for the 
next meteor shower. You don’t need any special 
equipment for meteor spotting: just wear warm 
clothes and head somewhere very dark, well 
away from city lights. Tip: a sunlounger makes 
for comfy viewing!

CHART THE GALAXIES AT HOME
With opportunities for stargazing limited on short 
summer nights, many enthusiasts turn to citizen 
science astronomy projects. From your home 
computer you can join thousands of other amateurs 
in helping scientists make sense of the endless 
stream of data and imagery from space telescopes 
like the Hubble and Kepler and ground-based 
observatories such as Paranal and Mauna Kea.
Zooniverse.org hosts most of the major citizen 
science astronomy initiatives. Some are easy, others 
more taxing, but each project will give you the 
necessary training before introducing you to the 
new data. A personal pick is the Milky Way 
Project, which asks you to analyse stunning 
infrared imagery of the galaxy.

BUILD A SUNDIAL
The simplest sundial needs nothing more than a 
waterproof paper plate, a straw and a permanent 
marker. Poke a small hole in the middle of the 
upturned plate and fix it on the ground or a table 
outside. Poke the straw through the hole and, at 
midday, write ‘12’ on the edge of the plate in line 
with the straw’s shadow. Then mark the position 
of the shadow every hour, and continue the next 
day until you have all the daylight hours recorded. 
You now have a reliable ‘clock’ that will serve you 
the whole summer – no charging needed!
The adventurous can build a more permanent 
sundial with wood and nails. Printable sundial 
templates are also available at go.nasa.
gov/2tgh33Y.

FUN FOR STARGAZERS
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COVER STORYCOVER STORY

YOU WILL NEED:

■  Safety glasses

■  Gloves

■  Washing-up liquid

■  Dried yeast (make sure that it is not 
past its expiry date)

■  Warm water

■  Food colouring

■  Empty 500mℓ plastic drinks bottle

■  9% hydrogen peroxide (this is a mild 
skin disinfectant that you can buy 
over the counter at pharmacies)

■  Funnel

■  Glycerine (find this in the baking 
section of the supermarket, or in 
bigger bottles at a pharmacy)

1. This experiment is messy! Either work at a table that’s 
easy to clean, or head outside.

2. The dried yeast needs to be rehydrated to ‘activate’ the 
microbes. Thoroughly mix two or three tablespoons (or 
one sachet) of yeast with some warm water in a bowl. 
Leave for a couple of minutes while you get everything 
else ready.

3. Put on the gloves and safety glasses.

4. Pour half a cupful of hydrogen peroxide into the bottle 
(more if you’re using a larger bottle).

5. Add a good squirt of washing-up liquid.

6. Pour in up to two tablespoons of glycerine.

7. You are going to be making toothpaste, so why not add 
some food colouring? I drizzled some orange food 
colouring down one side of the bottle and blue down the 
other.

8. Pour the (now activated) yeast into the bottle using the 
funnel.

9. Stand back as the bottle erupts with a thick foam that 
seems to just keep on going. It looks like toothpaste, but 
it’s definitely not for brushing teeth with!

ELEPHANT 
TOOTHPASTE

METHOD:WHAT’S GOING ON?  
Elephant toothpaste isn’t toothpaste at all, but a foam of 
oxygen bubbles that have been ensnared by the washing-up 
liquid and thickened by the glycerine. 
Chemically, hydrogen peroxide is made of two hydrogen 
atoms and two oxygen atoms (H2O2). This makes it similar 
to water (H2O) but with an extra oxygen atom (O) – yet 
hydrogen peroxide is poisonous to living things, which is 
why we use it as a disinfectant, and why we keep it away 
from our mouths and eyes. 
Yeast, however, carries a protective enzyme called catalase 
that destroys hydrogen peroxide. The moment the living 
yeast cells touch the liquid disinfectant, the enzymes go to 
work, tearing the hydrogen peroxide molecules apart into 
water and oxygen. The oxygen bubbles up vigorously to 
form a rapidly growing foam that erupts from the top of 
the bottle, such is the fervour of the reaction. 
You can try this science demonstration with liver instead of 
yeast, as this organ also contains enzymes that destroy 
hydrogen peroxide.

! 

SAFETY NOTES
Hydrogen peroxide can 

irritate eyes and sensitive 
skin, so wear safety glasses and 

gloves.   
Do not swallow hydrogen 

peroxide or splash 
in eyes.
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■  A packet of drawing pins

■  An inflated balloon (have one on standby, just in case)

1. Scatter a handful of drawing pins evenly over a flat surface, all 
pointing upwards.

2. Push an inflated balloon down onto the bed of pins.

3. Be amazed as it doesn’t pop!

METHOD:

YOU WILL NEED:THE UNPOPPABLE 
BALLOON
You don’t need a planet-sized brain to understand that a 
balloon plus a sharp, pointy object equals a big bang. But 
when you up the ante, the sums don’t always seem to add up, 
as this entertaining experiment shows …

WHAT’S GOING ON? 
We intuitively think that more spikes mean more 
damage, but this isn’t true. One drawing pin would 
burst a balloon easily, but when the balloon is pressed 
down over many small points, pressure is spread 
between each one, so you need to push down much 
harder before any one point has the force to pierce 
the taut rubber. This principle also explains how 
circus performers can lie on a bed of nails. 
You can even test the theory by walking on eggs 
without them cracking! Place two large boxes of eggs 

on the floor, making sure all the eggs are uncracked, 
about the same size and with their ‘pointy’ ends 
facing down. Put down some plastic sheeting if you’re 
worried about making a mess. Take off your shoes 
and socks and, with someone to help you balance, 
ease your weight down onto both sets of eggs, 
spreading your weight as evenly as possible. The 
lighter you are, the easier it will be, so perhaps this is 
one just for the kids …  7

VI@panorama.co.za
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W inston Churchill, who quite 
possibly pinched this 

particular witticism, once said 
“Statistics are like a drunk with a 
lamp-post: used more for support 
than illumination”. If this is true in 
the political sphere, then it is 
doubly true of medical statistics. 
Imagine you were offered a 
couple of options:

■ If you take drug A every day for 
three years, then you will cut your 
risk of a heart attack by 36%.
■ If 99 people like you take drug 
B every day for three years, then 
one heart attack will be 
prevented, but we can’t say if it 
will be yours. 

Which drug would you choose? 
Well, drug A certainly sounds like 
a much better bet. Except that 
drug A and drug B are the same 
drug, a cholesterol-lowering 
statin. I just presented the data in 
a slightly different way. The first 
statement is about relative risk 
reduction; the second is in a form 
known as ‘number needed to 
treat’ and refers to how many 
patients have to receive a 
treatment to prevent one bad 
outcome.
Relative risk reduction is the 
figure you most often see in press 
releases, adverts and newspaper 
reports, and is certainly the figure 
that pharmaceutical companies 
favour. 
I’m not surprised that people find 
statistics confusing, particularly 
when there is a deliberate 
attempt to put a gloss on the 
figures. Nonetheless, I was 
astonished by a recent paper in 
the Journal of Applied Cognitive 
Psychology. Researchers asked 
people to say which cancer they 
thought was riskier: cancer A, 
which kills 24 people out of 100, 
or cancer B, which kills “1,286 
people out of 10,000”. The 
answer is obviously A. 
In fact, most people said B, 
though it is actually half as 
dangerous as A. The mere fact it 
is a bigger number seems to have 
swung the vote. I’m not sure 
whether to laugh or weep.

In the 
numbers 
game, big 
isn’t always 
better 

In these days of fake news and 
‘alternative facts’, science gives 
us the tools to blast through the 
bluster. But even the scientific 

method can struggle to cut through 
really tough stuff.
Take the ongoing controversy over 
statins, the cholesterol-lowering 
drugs that millions of people take 
every day to help them avoid heart 
attacks and strokes. For years, 
patients have complained of getting 
muscle pain so severe they’ve 
stopped taking their pills. Quite 
why statins should have this effect 
isn’t clear; what is clear, though, is 
that while patients believe these 
pains are real, many medical 
experts don’t.
Now a huge scientific study 
involving over 10,000 patients has 
shown that the experts were right: 
the muscle pains are all in the 
mind. The evidence comes from a 
‘double blind’ randomised trial, 
widely recognised as the gold 
standard for a research study. The 
participants were randomly 
assigned either to receive the 
treatment or not – with neither they 
nor the researchers knowing who 
got what. 
When the results were 
analysed, they showed that 
around 2% of participants 
reported muscle pains over the 
following year – regardless of 
whether they were taking statins 
or not. But then the researchers 
looked at what happened once 
people knew they were taking 
statins. Complaints of muscle 
pain suddenly became over 40% 
more common among those 
taking the drug.
Reporting their work in the 
peer-reviewed medical journal The 
Lancet, the researchers explain 

that this is consistent with the 
so-called ‘nocebo effect’ – the evil 
twin of the better-known placebo 
effect – in which simply knowing 
they are taking an active drug leads 
people to believe it’s having a bad 
effect on them. 
The results made headlines, and 
prompted calls for patients not to 
gamble with their lives by wrongly 
blaming statins for symptoms and 
ditching them, thus increasing their 
risk of heart attacks and strokes.
On the face of it, this is a textbook 
example of how science can debunk 
‘alternative facts’. Yet 
it’s not quite as simple as that. 

A Facts and faults
For a start – and as the lead 
researcher said at the time – just 
because the pain is caused by the 
nocebo effect, doesn’t mean 
patients don’t feel it. Telling 
people they’re just feeling 
‘alternative pain’ isn’t likely to 
prove all that helpful. But there are 

other issues with the research, too.
First, the study itself was finished 
over a decade ago and involved 
only one type of statin, at a dosage 
lower than is commonly prescribed 
today. The participants were all 
European males – clearly 
unrepresentative of the population 
as a whole – and they were not 
instructed to report any side 
effects, raising the possibility that 
many went unreported. Then 
there’s the awkward fact that the 
study was funded by drug 
companies who make statins. So 
while the basic study design was 
scientifically impeccable, the 
details of how it was carried out 
leave question marks hanging over 
its conclusions. 
That’s also true for the bigger 
question surrounding statins: who 
should take them? While the 
benefits for patients at high risk of 
cardiovascular disease are 
undisputed, medical experts are 
divided on the merits of giving 
statins to anyone else. Anyone who 
thinks ‘alternative facts’ are the 
sole preserve of politicians should 
check out the ongoing spat between 
The Lancet and the British Medical 
Journal on all this. 
If you’re taking statins, you should 
see your doctor before deciding 
what to do in light of all the 
conflicting messages, but it’s worth 
bearing in mind that while the side 
effects may be unpleasant, they’re 
not as life-threatening as a heart 
attack or stroke. 
For the rest of us, the statins 
controversy serves as a reminder 
that not even science can always 
guarantee nice, simple answers to 
complex questions.   7

VI@panorama.co.za

THE 
CHOLESTEROL 

DRUG CONTROVERSY
The debate about statins shows that science 

can’t always supply easy answers

 7 TEXT: ROBERT MATTHEWS
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As our cities grow, animals are having to carve out a 
niche in this most human of habitats. Fredi Devas, 
producer of the urban episode of Planet Earth II, spent 
four years getting to know these metropolitan pioneers

WELCOME TO
THE JUNGLE
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Mumbai 
leopards

To give him the best chance of 
spotting a leopard, our 

cameraman Gordon Buchanan 
was equipped with a thermal 

camera, which he used to scan 
the horizon for warm-blooded 

animals out at night. During 
the day, the leopards sleep in a 
forested park. When night falls, 

they head into the streets to 
hunt for domesticated animals 

(such as dogs and pigs) that 
make up a large proportion of 

their prey. 

Hyenas in Harar
When I heard about spotted hyenas freely 
running through the streets of Harar, 
Ethiopia, I couldn’t quite believe it. The 
story goes that over 400 years ago, when 
the city walls were being built, ‘hyena 
gates’ were incorporated – not big enough 
to allow in an opposing army, but just right 
for a hyena. Now, two hyena clans enter 
the city through these gates every single 
night in search of bones left out by the 
town butchers. Harar’s inhabitants believe 
that each time the hyenas cackle, they are 
gobbling up a bad spirit in the street. 
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Bowerbird bling
Filming great bowerbirds in Townsville, 
Australia, was a particularly enjoyable 
endeavour. These are highly intelligent 
birds, full of character and each with their 
own distinct aesthetic. For them, the city 
is a treasure chest of brightly coloured 
objects that they can collect and decorate 
their bowers with. Their hope is that all 
this bling will impress a female. It’s 
amusing and fascinating watching the 
birds spend two hours every day 
meticulously rearranging the objects in 
their bower. But the real entertainment 
begins when a female arrives. Then, the 
bower entrance becomes the male’s 
stage, and his dance can begin. 
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Metropolitan 
monkeys

It was a thrilling moment photographing 
this female Hanuman langur leaping with 

her baby across a 6m gap, four storeys 
high, in Jodhpur, India. Each morning, we 

watched a group of 15 bachelor males 
pile into the heart of the ‘blue city’ to 

challenge the resident alpha male for his 
territory. The alpha would often have to 

chase the bachelors for over a mile across 
the rooftops. The reason that this 

area is so highly contested is 
because it’s perhaps one of 
the best langur territories in 
the world. Hindus associate 

these primates with the 
monkey god Hanuman, and 

revere them. 
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Crafty raccoons
Raccoons are doing incredibly well in North American 
cities. They are well adapted to finding food in the concrete 
jungle, and by being active at night, they avoid contact with 
humans. They can squeeze through small gaps, and have 
incredibly dextrous hands. They are also the perfect size for 
accessing rubbish bins or opening shed doors. If you’re too 
big you are easily noticed, and that’s why we see medium-
sized scavengers, such as raccoons and foxes, doing so 
well in many cities.

Opportunist geckos
The invention of the incandescent light bulb 140 years ago 
changed our night skies forever, particularly in cities. For many 
animals, artificial light creates confusion. Moths have evolved to 
navigate by flying at a constant angle relative to the moon. That’s 
why they’re often found flying round and round street lights. This 
tokay gecko was photographed in Hong Kong, which has a great 
deal of light pollution. As the tokay gecko is nocturnal, you 
wouldn’t imagine that its eyes could cope with such bright light, 
but vertical slit pupils allow them to see in a great range of light 
conditions. And having evolved to walk on wet leaves in 
rainforests, their feet stick well to metal and glass, making this 
lamp post an ideal place to dine.
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WHAT 
DO WE NEED TO EAT 

TO SAVE THE 
PLANET?

The never-ending deluge of information about our food choices can be baffling. So should we all 
become vegan, or can we really have our steak and eat it? 

 7 TEXT: JOSH GABBATISS
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D
iet can be a 
contentious issue, 
subject to the 
forces of personal 
ethics, religious 

beliefs and health concerns. 
But when it comes to the 
environment, for many people 
it’s an open-and-shut case. 
“The evidence is all there, you 
just need to look for it,” my 
vegan friend told me recently, 
with the kind of sanctimonious 
air that puts some people off 
veganism altogether.
The thing is, although I’m not a 
vegan myself, I suspect he’s 
probably right. While I’m quite 
sure this is not the stated aim 
of most vegans, abstaining 
from animal products does 
seem to give you the moral 
high ground in the 

environmental stakes. At the 
same time, I’ll admit to being a 
little put off by how self-
assured some people seem in 
their dietary choices. Seldom 
does all the evidence point in 
one direction, and when 
considering something as 
multifaceted as the global food 
system, perhaps it’s unwise to 
generalise. 
In recent years, scientists and 
the public have become 
increasingly aware that the 
food we eat can have negative 
impacts on the planet. With 
this in mind, it’s worth asking 
– whichever side of the fence 
you’re on – whether the 
evidence really is ‘all there’, 
and whether there exists a diet 
that is objectively best for the 
environment.

This is not a straightforward 
issue. According to figures 
from the Consultative Group 
on International Agricultural 
Research (CGIAR), one-third 
of our greenhouse gas 
emissions come from 
agriculture. But that’s just one 
factor. Our food system is also 
the leading cause of 
deforestation, land use change 
and biodiversity loss in the 
world. Then there’s 
overfishing, pollution, 
groundwater depletion, 
excessive fertiliser use and 
pesticides to contend with as 
well. With all these issues to 
consider, a ‘sustainable’ diet 
might mean different things 
depending on who you talk to. 
However, certain trends cut 
through the noise – most 

notably, an emphasis on more 
plant-based diets. 
The idea that vegetarianism is 
good for the planet is relatively 
new. Back in 1971, a visionary 
book by Frances Moore Lappé, 
entitled Diet For A Small 
Planet, suggested that world 
hunger could be solved if less 
emphasis was placed on meat 
in Western diets. Her recipes 
for spinach lasagne and soy 
burgers caused a stir at the 
time, but skip forward 46 years 
and official guidelines 
everywhere from the 
Netherlands to the US 
emphasise lower meat 
consumption for a healthy body 
and a healthy planet. 
Vegetarianism has gone 
mainstream. In a report 
from the US-based 2015 
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Dietary Guidelines 
Advisory Committee, the 

authors concluded: “Consistent 
evidence indicates that, in 
general, a dietary pattern that 
is higher in plant-based foods 
… and lower in animal-based 
foods is more health-
promoting and is associated 
with lesser environmental 
impact than is the current 

average US diet.” 
These are not empty words. 
Study after study has 
demonstrated the beneficial 
effects of a plant-based diet for 
the environment. 
A paper published last year in 
Proceedings Of The National 
Academy Of Sciences 
concluded that a mass switch 
to vegetarianism would bring 

down food-related greenhouse 
gas emissions by a whopping 
63%, while even just sticking 
to global health guidelines 
regarding meat consumption 
would be enough to reduce 
emissions by 29%.
As for veganism, it does seem 
to be edging ahead in the 
planet-saving stakes. Many of 
the issues that arise from 
farming livestock for meat – 

methane emissions from 
animal digestion, pollution 
from farms, energy-intensive 
feeds – also apply to the dairy 
and egg industries. If 
widespread veganism was 
enacted, that 63% reduction in 
emissions shoots up to 70%. 

A In defence of carnivores
These seem like hard figures to 
ignore, and yet ignored they 

Food
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“While plant-based diets have 
now been normalised, 
vegetarians and vegans are still 
relatively thin on the ground”

Modern Western diets still 
contain too much meat  
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are by the vast majority of 
people. While plant-based diets 
have now been normalised in a 
way that was probably 
unimaginable in Lappé’s day, 
practising vegetarians and 
vegans are still relatively thin 
on the ground. It’s thought only 
2% of the UK population is 
vegetarian, and less than 1% is 
vegan. 
But stop the press! Maybe 

cutting out animal products 
entirely, or even nearly entirely, 
isn’t necessarily the way to go. 
There have been studies 
published in reputable journals 
which suggest that vegetables 
may not be our sole salvation. 
Back in 2015, a particular 
paper caused a media firestorm 
when its lead author, Prof Paul 
Fischbeck of Carnegie Mellon 
University, made the 

declaration that “eating lettuce 
is over three times worse in 
greenhouse gas emissions than 
eating bacon”. “LETTUCE 
WORSE THAN BACON” 
screamed the headlines, as 
commentators smugly observed 
that vegetarianism isn’t all it’s 
cracked up to be. 
Other research has suggested 
that at least some degree of 
carnivory could be beneficial. 

A recent analysis of 10 distinct 
diets, each with a different 
ratio of meat and animal 
products, saw veganism 
relegated to fifth position when 
it came to maximising 
sustainable land use, below 
different degrees of 
vegetarianism and omnivory. 
This comes as a blow to vegans 
who tend to assume, 
understandably, that due to 

Shelves groan with 
food at a Tesco 

distribution plant in 
Reading, UK
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the well-documented 
problems with livestock 

farming, their diet plan 
automatically places them in 
the top spot.

A The devil in the detail
How can researchers come to 
such different conclusions? 
Well, the short answer is 
because they’re trying to 
answer a complicated question. 
To work out the best diet for 
the planet, scientists tally up 
the environmental costs of the 
production, transportation and 
marketing of foods, and then 
compare the options. Yet there 
are many such costs involved, 
and therefore many potential 
metrics. Some researchers 
completely ignore certain 
aspects, such as the amount of 

food that is wasted, while 
others place more emphasis on 
aspects that they deem to be 
most relevant. 
For example, there is no 
question that red meat 
produces far more emissions 
than vegetable protein sources 
like lentils and beans – around 
13 times more, in fact. But if 
you’re focusing on land use, 
then cows and sheep start to 
make a lot of sense. Livestock, 
and food for livestock, can be 
farmed on land that’s 
unsuitable for human crops, so 
if that land can be put to good 
use, it will improve the 
efficiency of food production in 
a given area.  
As for the idea that lettuce is 
worse for the environment than 
bacon, the researchers had 

opted to analyse emissions on a 
per calorie basis. This seems an 
unfair comparison. After all, 
no one is suggesting that 
vegetarians replace two rashers 
of bacon at breakfast with the 
3.3kg of lettuce it would take to 
match them, calorie-wise. But 
what Fischbeck and his 
colleagues wanted to 
emphasise was the need to 
consider foods on their 
individual merit, rather than 
assuming that just because you 
have chosen diet A or diet B, 
you are automatically saving 
the world.

A Variety is the spice of life
This is a good point. There is 
an awful lot of variety in green 
credentials, even within food 
groups. Beef and lamb produce 
far more emissions than pork, 
which in turn produces more 
than chicken. As for fish, the 
variation in impact is 
enormous, so diverse are the 
means by which different 
species are caught or farmed 
and the levels of threat they are 
all under in different parts of 
the world.
Fruits and vegetables are even 
more complicated. Robust 

produce that can be grown in 
fields, such as cabbage and 
potatoes, result in relatively 
low greenhouse gas production, 
but if a plant requires intense 
refrigeration, or has to be 
grown in a hot house, alarm 
bells begin to ring. Similarly, 
vegetables which must be flown 
great distances before they 
arrive on your plate come with 
a sizeable emissions price tag. 
That’s before you even consider 
the huge quantities of water 
needed to grow citrus fruits, or 
the pesticides that are pumped 
into banana plantations. 
Greenhouse gases, though the 
most widely used measure of 
impact, only tell one side of a 
far more complicated story, 
and those who opt for more 
plant-based diets must be wary 
of replacing the animal parts of 
their diet with plants that cause 
harm in other ways.
The fact is, whichever label 
you choose to define yourself 
– vegan, vegetarian, 
pescetarian or omnivore – 
there’s no room for 
complacency. Ultimately, the 
choices you make about your 
food are just as important as 
the diet tribe you belong to.  

Food

“Ultimately, the choices you 
make about your food are 
just as important as the diet 
tribe you belong to”

LEGUMES
Compared to other 
protein sources, 
legumes – beans, peas 
and lentils – require 
little water or fertiliser, 
and their carbon 
footprint is low. These 
plants even ‘fix’ nitrogen 
from the atmosphere 
into the soil, converting 
it into ammonia that 
other plants need to 
grow.

TILAPIA
These freshwater fish 
can be grown in closed 
tank systems, avoiding 
the water pollution 
usually associated with 
fish farms. As they are 
not carnivores like 
many commercial fish 
species, they don’t need 
to be fed fishmeal, 
which means their diet 
doesn’t deplete wild 
fish stocks.

SOFT CHEESE
Cheese generates the 
most greenhouse gases 
after red meat, which is 
something that 
non-vegan vegetarians 
ought to bear in mind. 
However, if you must 
eat it, opt for the softer 
varieties as they contain 
less milk, and tend to 
require less energy 
during the production 
phase.

LOCAL, SEASONAL 
FRUIT AND 
VEGETABLES
Yes, it can be somewhat 
limiting, but around 
10% of any food item’s 
greenhouse gas 
emissions comes from 
its ‘food miles’. You can 
limit those emissions if 
you buy produce that 
was grown across the 
street, not across the 
ocean.

MUSSELS
These shellfish can be 
grown on ropes, 
causing minimal 
damage to the marine 
ecosystem. But they 
can also absorb carbon 
from the environment 
to grow their shells. 
What’s more, being 
filter feeders, they 
require no feed input 
whatsoever. They’re full 
of fatty acids and 
vitamins too.

5 THINGS TO EAT MORE OF:

SAVING THE WORLD, ONE BITE AT A TIME
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A Future farming
Another layer of complexity is 
the variety of farming 
strategies in use. Rather than 
demonising meat, some argue, 

policies could ensure that 
livestock farming is more 
efficient and produces fewer 
greenhouse gases. This may 
sound a little too good to be 

true, but scientists have 
suggested that by simply 
supplementing the grazing 
diets of cattle and sheep with 
higher quality feeds, emissions 

from livestock farming could 
be reduced by nearly a quarter 
in the next two decades.  
So relatively simple 
changes can make a 
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SUGAR
The huge quantities of 
sugar produced around 
the world have a 
significant environ-
mental impact. Sugar 
cane is one of the 
world’s thirstiest crops, 
and the conversion of 
sensitive habitats like 
Vietnam’s Mekong 
Delta into sugar 
monoculture has 
seriously harmed 
biodiversity.

TUNA
It’s possible to purchase 
‘ethical’ tuna, but it’s 
difficult to navigate the 
various species and 
fishing methods in 
order to ensure it is 
sustainably sourced. 
Skipjack is good, 
bluefin is bad. 
Pole-and-line is good, 
long line is bad. Your 
best bet is probably to 
stick to safer options if 
you fancy some fish.

AVOCADOS
Since avocados have 
become synonymous 
with a healthy lifestyle, 
it’s easy to forget that 
they are no friend to the 
planet. It takes around 
272ℓ of water to 
produce two or three 
avocados, and many of 
them are being grown 
in the drought-stricken 
farms of California.

SOY
Linked with everything 
from groundwater 
contamination to 
deforestation of the 
Amazon rainforest, soy 
is high up in the 
rankings of worst foods 
for the environment. 
But it’s not the vegan 
munching on a soy 
burger who should feel 
bad – around 75% of all 
soy is fed to livestock.

BEEF
While there are issues 
with farmed meat in 
general, beef is in a 
league of its own. One 
study estimated that 
beef requires 28 times 
as much land as the 
same amount of poultry 
and pork, as well as 11 
times as much water, 
and it produces five 
times as much 
greenhouse gases. 

5 THINGS TO EAT LESS OF:

Recently, ‘dumpster divers’ 
have put food waste in the 

spotlight by salvaging edible 
food from skips
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difference, but when 
considering the scale of our 

food system’s impact on the 
planet, something bigger might 
be necessary. Industrial 
agriculture has been our go-to 
system for some time, but the 
overuse of powerful chemical 
pesticides and fertilisers is 
resulting in degraded 
ecosystems that are ultimately 
unsustainable. 
The solution to this could be 
agroecology, which operates 
under the mantra of ‘working 
with nature, rather than against 
it’, restoring biodiversity and 
ecosystem functions in order to 
ensure productivity. These 

principles are already being put 
into action. As it stands, rice 
accounts for up to a third of 
our annual water use, but a 
low-water agroecological 
method known as System of 
Rice Intensification (SRI) is 
increasingly being used to 
produce rice yields up to 50% 
larger. Water is only applied to 
the rice when needed, compost 
is used instead of chemical 
fertilisers, and farmers weed by 
hand instead of using 
herbicides. Using this method, 
Sumant Kumar, a farmer from 
the Indian state of Tamil Nadu, 
has smashed the previous 
annual rice-growing record by 

an astonishing three tonnes. 
Whether it involves rice, pigs, 
fish or apples, agroecology is 
about dismantling the current 
system and placing power into 
the hands of small-scale 
producers and family farms. If 
this is starting to sound a bit 
too ‘eco-warrior’ for your taste, 
it’s worth noting that even the 
UN is behind this trend. 
“Modern agriculture, which 
began in the 1950s, is more 
resource intensive, very fossil 
fuel dependent, using 
fertilisers, and based on 
massive production. This policy 
has to change,” declared UN 
representative Prof Hilal Elver 

back in 2014, explaining that it 
is agroecology that holds the 
key to a sustainable future.

A Inconvenient truths
A truly environmentally 
friendly diet relies on major 
systemic changes, but individual 
diets also need to change. The 
variety of data on offer can give 
the impression of flip-flopping 
within the scientific community, 
but it’s more indicative of the 
sheer complexity of the subject 
– not to mention the competing 
interests of stakeholders in the 
food industry. In fact, certain 
trends are clear.
Headlines about the evils of 
lettuce and veganism saving the 
world may seem misleading, but 
it would be disingenuous to 
pretend that farming animals 
isn’t a problem. People in the 
West are eating too much meat, 
and as countries like China and 
India become wealthier, their 
demand for it is increasing. Dr 
Rajendra Pachauri, ex-chairman 
of the UN’s Intergovernmental 

Food

“A truly environmentally friendly diet relies 
on major systemic changes, but individual 
diets also need to change”

Agroecology involves 
working with nature and 

putting control back in the 
hands of small-scale farmers
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Panel on Climate Change, 
called for one meat-free day a 
week as a way of personally 
making a difference, and this 
seems like a good place to start. 
Other sensible suggestions 

include choosing fish from 
sustainable or certified stocks, 
buying vegetables that store 
well, and avoiding food waste. 
The kind of mass switch to 
veganism envisaged by some 

studies is probably unrealistic, 
but relatively small changes in 
the way we eat can produce 
sizeable effects. We should be at 
a stage where suggestions like 
Pachauri’s are not controversial, 

because while we may not have 
all the information, we certainly 
have enough to make a 
difference.   7

VI@panorama.co.za

People who follow vegetarian 
diets should still be aware 
of how their favourite foods 
affect the planet

Red meats, like beef 
and lamb, have a 

greater impact on the 
planet than chicken



Film or television spin-offs are 
usually toys or computer games or 
something similar. This exhibition is 
scaled up and complex, requiring a 
different mindset from both its 
organisers and its audience. The 
latter, for one thing, is required to 
leave their homes and go out, 
rather than flicking a switch on a 
TV or computer.
You only ever have one part of the 
story in your house, be it a toy, 
animated series or film. The expo 
really tells the story of Hasbro 
Toys, which were the start of 
everything before the spin-offs – 
the animated series and all that 
came out of that, including the 
blockbuster movies.
It tells the story of the brand and of 
the characters in the stories at the 
same time. There’s fantasy, yes, but 
also educational elements, 
including what toys were like in the 
Eighties – much simpler times!

The exhibition has been running in 
South Africa for some time. Did it 
help or harm matters that the latest 
Transformers movie came out in the 
middle of that? It could be that 
people seeing new effects and 
storylines might not appreciate the 
history as much.
We picked Transformers because 
the movie was coming out this year. 
We add new characters to it all the 
time, including those from the film. 
The expo is continuously 
developing as we tour – including 
adapting to the local audience.

Technically speaking, how 
challenging is the Transformers 
setup relative to other expos you’ve 
mounted such as the Terracotta 
Army or Art Of The Brick?
It’s not as complicated in terms of 
the handling as something like 
Titanic, where you’re dealing with 
priceless artefacts. Here, 

everything is more robust, but the 
size and the weight of some of the 
pieces make things tricky 
sometimes. There is a lot of 
assemblage required, and there are 
loads of health and safety 
regulations involved, as some of 
these pieces weigh four or five 
tonnes.
We also found that it’s important to 
explain to audiences what they 
should expect right at the 
beginning, so we have a good video 
that does that. It’s interesting, 
though: most of the crowd is made 
up of families, and the kids have 
never seen the Michael Bay films. 
They’re more interested in the toys.

What sort of team is needed to 
handle these contraptions? Giant 
figures made of car parts – have 
you brought in mechanics?
Our team is skilled at handling 
expo and museum objects. In this 
case, we did need rigging and 
engineering input. When that sort 
of thing happens, we either bring in 
specialists or train our team. There 
are layers of health and safety 
procedures to get through. Quality 

Interview

Giant robots, toys and interacting in three 
dimensions – all in a day’s work

 7 TEXT: BRUCE DENNILL

A TRANSFORMATIVE 
EXPERIENCE

rigging is key, as is suitable 
equipment – you can’t lift a 
five-tonne sculpture with a 
one-tonne forklift, for instance. In 
this case, we didn’t need to come 
up with any new innovations to 
handle the material, but the weight 
of the objects was new, so that 
became an extra focus. The floor of 
the venue has to be strong enough, 
for instance, and of course, we can’t 
have anything falling over.

The Transformers are called 
‘statues’ in some of the publicity 
material. Would you consider them 
robots or art?
Anything that is made for visual 
consumption by the public can be 
called art, I think. You must 
remember that these are 
recreations of machines that don’t 
physically exist elsewhere – Michael 
Bay’s versions only exist as CGI. 
They may not conform to some 
notions of art, but they are 
sculptures, crafted out of heavy 
metal. Some of them have 40,000 to 
50,000 components, all made by 
humans.
Expectations can be dangerous 

territory, as our Transformers 
move, but not like those in the 
movies – that’s fantasy. We try and 
create a plausible visual 
representation of that action using 
lights, sounds and screens.

Interacting with technology is a 
major theme in museums, 
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exhibitions and galleries nowadays.
Putting on any sort of exhibition is 
about taking someone on a journey 
in the real world. For an hour and a 
half, you’re not going to be looking 
at a screen. I think the world is 
short on real interaction. When last 
did you walk around and look at it 
in three dimensions? That’s a rarity 

today. And where you don’t need a 
filter – because the subject matter is 
right in front of you – the 
absorption of information is much 
higher.

Giant robots are reasonably easy to 
catch someone’s attention with, but 
where do you go from here? What 

around George Lucas’ original 
objects.
There is also some great local 
content that we’re focusing on, and 
we’re building exhibitions that 
make the most of South Africa’s 
wonderful heritage.  7

VI@panorama.co.za

does it take to get audiences 
interested?
It is tougher and tougher to spike 
interest, but there is still some good 
stuff out there; material that a lot 
of people talk about and are 
invested in. The next one, though 
we’re still confirming it, is probably 
going to be Star Wars, centred PH
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The Transformers: 
Animatronics expo 
runs at GrandWest 

Casino and 
Entertainment World 

in Cape Town from 
10 November until 

21 January 2018
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How Abbey Road, the world’s most famous recording studio, is 
changing its tune for the 21st Century  

 7 WORDS: RUSSELL DEEKS

THE SOUND OF 
PROGRESS
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T
ucked away on a quiet 
side street in London’s 
affluent and leafy 
Maida Vale district lies 
an elegant but 
unassuming white 

building. You could mistake it for 
the headquarters of a law firm or 
charity, were it not for the 
surrounding wall of the property, 
every inch of which is plastered in 
graffiti, mostly about The Beatles. 
For this is no solicitor’s office: this 
is Abbey Road, and it’s probably 
the most famous recording studio 
in the world.
Though it’s most readily associated 
with the Fab Four’s album of the 
same name, a list of other famous 
records – from Cliff Richard’s 
Move It to Lady Gaga’s Born This 
Way, via Pink Floyd’s Dark Side Of 
The Moon and Radiohead’s OK 
Computer – that were recorded, 
mixed or mastered at Abbey Road 
could fill this entire feature. And 
that’s not even counting the film 
scores for the likes of Return Of 
The Jedi and the Lord Of The 
Rings trilogy that were birthed 
here. It remains many A-listers’ 
studio of choice to this day, and for 
a music lover, the sense of history 
as you walk its corridors is 
palpable.
The list of the studio’s landmark 
achievements is equally impressive. 
When it opened in 1931, it was the 
first purpose-built recording studio 
in the world. It’s where the 
first-ever stereo record was made, 
by legendary sound engineer Alan 
Blumlein in 1935, and it’s also 
where the first-ever digital 
recording was made in 1979. It’s an 
institution, in other words. But now 
the music world has changed. More 
artists are recording from their 
bedrooms than ever before, and the 
face of music is changing all the 
time. So how does a place like 

Abbey Road keep up? 
My visit begins with a guided tour, 
which has been arranged for 9am. 
As Abbey Road’s head of audio 
products Mirek Stiles leads the way 
into the famous Studio 1, I’m struck 
by two things. Firstly, how big it is 
– built to make classical recordings, 
it’s large enough to accommodate 
both a 100-piece orchestra and a 
100-voice choir simultaneously. 
And secondly, how oddly familiar it 
all seems. I’ve clearly spent too 
many Friday nights watching music 
documentaries on BBC Four. I 
even get to play a few notes on the 
famous Mrs Mills piano (as used by 
The Beatles), which sits in the 
corner.
Studios 2 and 3 aren’t quite as 
large, but they’re every bit as 
atmospheric. “This is where Dark 
Side Of The Moon was made,” 
Stiles tells me casually in the Studio 
2 control room. Even in the 
corridors (where photography is 
strictly forbidden, due to the high 
possibility of catching a major star 
on camera), the studio’s legacy is 
impossible to ignore: the walls are 
lined with photographs of musical 
icons past and present, and every 
available inch of space is crammed 
with vintage hardware. “It’s not a 
museum, it’s just a storage issue!” 
laughs Stiles. Still, all those clunky 
dials and meters are enough to set 
any gear-head’s heart racing … 

A Innovation, innovation, 
innovation

After the tour, it’s time to find out 
how Abbey Road is maintaining its 
position through a process of 
constant innovation. That 
innovation takes three main forms: 
expanding the studio’s own 
technological offering; making its 
prowess available to an ever-
widening demographic via 
dispersion line products; and 

Innovation

THE VERY 
BEST OF 
ABBEY ROAD
The studio has seen some famous faces …
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X21931
Abbey Road Studios 
opens as the first 
purpose-built 
recording facility 
anywhere in 
the world.

1932 
Composer 
Sergei 
Prokofiev 
makes his first 
record at the 
studios.

1944  
Big band leader 
Glenn Miller’s 
last-ever recording 
session takes place 
at Abbey Road 
Studios.
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partnering with music tech 
start-ups.
In terms of Abbey Road’s own 
facilities, the studio has recently 
undergone the biggest expansion in 
its history, adding two new 
recording suites – the Gatehouse 
and the Front Room. Modern 
producers, working largely in the 
digital sphere, often don’t need the 
enormous live rooms that Studios 1, 
2 and 3 have to offer, so the new 
spaces offer a more compact, 
affordable option. As Stiles puts it: 
“It’s just more realistic in terms of 
the recording budgets up-and-
coming artists are given these days. 
We’ve got brand-new Neve and SSL 
desks in there, and the latest 
version of Pro Tools, but people 
have access to our vast archive of 
vintage gear as well, so it’s a mix of 
the old and the new.”
Another new addition is the Mix 
Stage, a purpose-built Dolby 
Atmos post-production suite 
complete with a huge 4K screen, for 
mixing film scores. “It makes us the 
only studio in the UK that’s capable 
of not only scoring a film, but also 
dubbing the soundtrack,” says 
Stiles. “There are lots of places in 
the States you can do that, but 
nowhere else in the UK. So 
we’re really excited.”

Dolby’s latest surround-sound 
wizardry explained

WHAT IS 
DOLBY 
ATMOS?

A tmos is Dolby’s newest way of generating 
realistic surround sound. It works by 

employing multiple speakers – and not just the 
5.1 or 7.1 channels you might be used to in a 
home cinema setup. A fully fledged Dolby Atmos 
cinema can utilise up to 64 speakers, although 
you can create a convincing Dolby Atmos system 
with far fewer.

The key difference between Atmos and previous 
systems is that Atmos employs not just left/
right/centre and front/rear speakers, but top 
(ceiling) and bottom (floor) speakers as well. For 
producers of movie soundtracks, this means 
separate channels have to be created for each of 
these speakers – hence the arrival of the Mix 
Stage post-production suite at Abbey Road.
The likes of Yamaha, Samsung, Kef, Pioneer, LG 
and Onkyo all sell Atmos-compatible products, 
from soundbars to AV receivers, and 
interestingly, the technology isn’t limited to AV 
applications – Ministry Of Sound in London 
recently became the first nightclub in the world 
to have a Dolby Atmos sound system installed.

1952 
Cowpuncher’s 
Cantata is the first 
single recorded at 
Abbey Road to feature 
on the brand-new 
Official UK  
Singles Chart.

1953
Queen 
Elizabeth II’s 
coronation  
is recorded at 
Abbey Road via 
a private 
landline.

1955 
The first stereo 
record is released, 
two decades after 
Alan Blumlein was 
granted a patent for 
the technology.

1966 
Abbey Road engineer 
Ken Townsend invents 
the process of artificial 
double-tracking at John 
Lennon’s request.

“The studio’s legacy is 
impossible to ignore: 
the walls are lined 
with photographs of 
musical icons past 
and present”
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A Reaching out 
Modern technology has 

enabled many more artists to 
record and produce their own 
music, rather than relying on a 
record company to fund months of 
expensive studio time. To appeal 
to this demographic, Abbey Road 
has spent the past five years or so 
working with respected hardware 
and software companies to develop 
realistic emulations of its 
previously exclusive technologies, 
so any bedroom music producers 
can use the studio’s exclusive, 
high-end tech.
Among the most popular products 
in Abbey Road’s range are the 
series of virtual drum instruments. 
Each of these – Abbey Road 50s 
Drummer, 60s Drummer, 70s 
Drummer, 80s Drummer, Vintage 
Drummer and Modern Drummer 
– faithfully recreates the kind of 
drum sound you’d have got if you 
recorded at the studios during the 
period in question. To do this, a 
drum kit from the period is played 
at Abbey Road, with every 
possible ‘articulation’ (light, 
medium and heavy snare hits, 
cymbal crashes, and the like) 
recorded using an entirely 
contemporaneous signal chain – so 
a 1950s drum kit will be recorded 
using a 1950s microphone, running 
via a 1950s mic preamp into a 
1950s mixing desk, put through a 
1950s compressor/limiter and 
recorded on a 1950s tape machine. 
With over 40,000 individually 

recorded sounds in each package, 
the attention to detail here is 
staggering. A similar process was 
used to create CFX Concert 
Grand, a software recreation of 
the legendary Yamaha concert 
grand piano found in Studio 1. A 
snip at R3,000, compared to nearly 
R2 million for the real thing!
Two of the most recent additions 
to the line-up are the Abbey Road 
Vinyl Plug-in, which faithfully 
models the studio’s vinyl cutting 
and playback gear, and will add 
‘vinyl warmth’ to digital 
productions, and the REDD 
Microphone – the first microphone 
in the world to have a preamp built 
into the mic itself. Both have been 
well received, says Stiles. “The 
vinyl plug-in has been particularly 
interesting, because we’ve found 
people are using it to cut 
individual tracks – drums, vocals 
or guitars – to vinyl, prior to the 
final mixdown. That wasn’t really 
feasible before.”
For the past year Abbey Road has 
also been running Red, a 
mentoring programme for 
start-ups. “Whether it’s help with 
engineering or advice on 
marketing, there’s almost certainly 
someone within EMI/Universal 
who has the necessary expertise,” 
says Red programme manager Jon 
Eades. “My job is to stay in 
contact, find out what the 
companies need, and then find 
someone at Abbey Road who     
can help.”

Start-ups involved so far have 
included headphones manufacturer 
Ossic; online mastering service 
Cloudbounce; Uberchord, a guitar 
tuition app that can analyse chords 
you play and tell you where you’re 
going wrong; Scored, an app that 
helps aspiring film-makers 
soundtrack their own movies; 
Qrates, an on-demand vinyl 
pressing service that’s proved 
extremely popular with small 
record labels; and Audiohunt, 
which began life as a peer-to-peer 

marketplace for high-end audio 
equipment but has since 
transformed itself into a kind of 
Uber for music processing, whereby 
a producer says, “I want this track 
passed through an XYZ limiter,” 
and the first XYZ owner to respond 
gets the gig.
“We’re really pleased with how it’s 
gone so far,” says Eades. “Bear in 
mind that we’re not just helping 
them out here – we’re also potential 
customers or partners, so it’s in our 
interests to make it work!”

Innovation

1967 
The world’s first live 
global satellite 
broadcast features 
The Beatles playing 
All You Need Is Love 
at Abbey Road.

1969 
The Beatles’ 
iconic Abbey 
Road album is 
released.

1972 
Quadrophonic 
recording 
equipment is 
installed, though 
the format is to 
prove a commercial 
failure.

1973 
Pink Floyd record Dark 
Side Of The Moon in 
Studio 2, using the new 
TG12345 MK IV 16-track 
mixing desk. The desk 
recently sold at auction for 
R26 million.

“Visually, VR is amazing – but 
unless you’ve got the sound 
to back that up, you’re only 
getting half a story”

Engineers used high-tech microphones to record Abbey 
Road’s grand piano in Studio 1. This raw material then 
allowed them to create CFX Concert Grand software
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A Virtual insanity
Stiles is also involved in Red, and his 
work with Ossic to develop 
convincing 3D headphones for VR is 
an example of how Abbey Road is 
embracing innovation and drawing on 
its long legacy.
“Everyone’s excited about virtual 
reality, and visually, VR is amazing – 
but unless you’ve got the sound to back 
that up, you’re only getting half the 
story. So 3D audio is attracting interest 
right now, and it all seems to be going 
back to two quite old technologies: 

binaural and ambisonics,” Stiles says. 
Binaural recording uses filters to 
mimic the way your ears actually hear, 
taking into account your nose and ear 
shape, and how sound gets distorted 
between the source and your brain. It 
was invented in 1935 by Alan 
Blumlein, but it was never really 
utilised. Ambisonics was invented in 
1975 by Oxford professor Michael 
Gerzon. It recorded sound in many 
different directions by using lots of 
capsules, much as a 360° camera uses 
multiple lenses today.

“So today, we’ve got this problem of 
how to create convincing 3D sound in 
headphones,” continues Stiles, “and 
it’s coming down to a technology 
from 1975 and another from 1935! So 
now I’m basically gatecrashing 
people’s recording sessions with the 
ambisonic mics, recording things and 
then playing about with the software 
in post-production. Getting my feet 
wet, trying stuff out and making sure 
that, if this does kick off in a big way, 
Abbey Road knows what it’s doing 
with it.”

Stiles’ enjoyment of his job is 
written all over his face. Which is 
probably why he’s been at Abbey 
Road for over 20 years – although, 
as he says, such longevity is fairly 
common at the studio. “You tend to 
start working here and you don’t 
really want to leave,” he smiles. 
“Just the breadth of different work 
that comes through keeps it 
interesting. It’s an amazing place  
to be!”   7

VI@panorama.co.za
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1979 
First digital 
recording of 
André Previn 
and the London 
Symphony 
Orchestra.

1981 
Raiders Of The Lost 
Ark is the first film 
score to be 
recorded at Abbey 
Road.

1994 
English rock band Radiohead 
record their second album 
The Bends in Studio 3.

2005 
Abbey Road 
launches its first 
software plug-in, an 
emulation of the 
TG12345 limiter.

2009 
Abbey Road’s 
online mixing 
and mastering 
service is 
launched.

2010 
Colin Firth’s speech 
for the film The King’s 
Speech is re-recorded 
at Abbey Road using 
the actual 
microphone used by 
King George VI.



W ith its central peak and gracefully 
sloping sides, the Bell Curve is one 

of the best-known and most important 
graphs in maths and science. Put simply, it 
shows the spread of values of anything 
affected by the cumulative effects of 
randomness. And there’s no shortage of 
those: from stock market jitters to human 
heights and IQ, many phenomena follow at 
least a rough approximation of the Bell 
Curve, with the most common value in the 
centre, and rarer, more extreme values to 
either side.
Many textbooks refer to it as the Gaussian 
Curve, reflecting the fact that the brilliant 
19th-Century German mathematician Karl 
Friedrich Gauss deduced the shape of the 
curve while studying how data are affected 
by random errors. But a French maths 
teacher named Abraham de Moivre arrived 
at the same curve decades earlier while 
tackling a problem that had baffled 
mathematicians for years: how to calculate 
the frequency that heads or tails appear 
over the course of many coin-tosses. Most 
mathematicians refer to the curve simply as 
the ‘normal distribution’, while historians 
often use the term ‘Gaussian Curve’ as an 
example of Stigler’s Law of Eponymy, which 
states that no scientific discovery is named 
after its actual discoverer. 

Who really discovered?
The Bell Curve

KARL FRIEDRICH 
GAUSS

ABRAHAM  
DE MOIVRE
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How do corals eat? 
Nandi Mpila, Mamelodi

C orals are communal animals related to sea 
anemones and jellyfish. Like their cousins, 

they catch tiny animals (called zooplankton) using 
stinging tentacles that surround the single body 

opening that acts as both a mouth and anus. 
Many corals also contain symbiotic algae called 
zooxanthellae. The zooxanthellae allow them to 
get some extra energy through photosynthesis. 

C onventional computers use electrical signals that represent 
binary 1s and 0s, or bits. Their building blocks are logic 

gates such as ‘AND’, ‘OR’ and ‘NOT’ which determine whether an 
output is a 1 or a 0. Quantum computers operate using qubits, 
which hold all possible states simultaneously, and only when 
their final state is measured will their final state become a 
reality. Quantum gates are made by using quantum 
entanglement, so looking at the state of one tiny particle will tell 
you about the state of the other. There are many varieties of 
quantum gate, both in theory and in practice, some resembling 
conventional logic, some a little bizarre, like ‘square root of NOT’.

What kind of logic gates 
are used by quantum 
computers?
Grant Barnes, Franschhoek

The estimated percentage  
of fish that are venomous.

7-9

The percentage of people 
affected by delayed sleep 
phase disorder, making 

them ‘night owls’. It could 
be caused by a mutation 

to the gene CRY1.

10

IN NUMBERS

The number of hairs in the 
average human eyebrow.

250
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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

A The Great Barrier 
Reef is made up of 
approximately 900 
smaller reefs.
A Sunken boats 
provide good 
foundations for new 
coral reef growth.
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Show some teeth
This colourful illustration is based on a 

computed tomography (CT) scan of a set of 
human teeth, imaged from the back of the 

mouth facing forwards. CT scans use 
special X-ray equipment to create a 

detailed 3D image of body parts. They offer 
greater clarity than a standard X-ray, and 

allow medical staff to see soft tissue, 
organs and blood vessels.
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Former French president François Hollande proposed that 
homework should be banned. Was he right? Should students 

be freed from this daily chore?

 7 TEXT: DR GERALD LETENDRE 
GERALD IS A PROFESSOR OF EDUCATION AT PENNSYLVANIA STATE UNIVERSITY. 

Should  
we stop  
setting 

homework?

6138/2017
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W e’ve all done it: 
pretended to leave an 
essay at home, or 
stayed up until 2am to 

finish a piece of coursework we’ve 
been ignoring for weeks. 
Homework, for some people, is 
seen as a chore that’s ‘wrecking 
kids’ or ‘killing parents’, while 
others think it is an essential part 
of a well-rounded education. The 
problem is far from new: public 
debates about homework have been 
raging since at least the early 1900s. 
Ironically, the conversation 
surrounding homework often 
ignores the scientific ‘homework’ 
that researchers have carried out. 
Many detailed studies have been 
conducted, and can guide parents, 
teachers and administrators to 
make sensible decisions about how 
much work should be completed by 
students outside of the classroom.
So why does homework stir up such 
strong emotions? One reason is 
that, by its very nature, it is an 
intrusion of schoolwork into family 
life. I carried out a study in 2005, 
and found that the amount of time 
that children and adolescents spend 
in school, from nursery right up to 
the end of compulsory education, 
has greatly increased over the last 
century. This means that more of a 
child’s time is taken up with 
education, so family time is 
reduced. This increases pressure on 
the boundary between the family 
and the school. 
Plus, the amount of homework that 
students receive appears to be 
increasing, especially in the early 
years when parents are keen for 
their children to play with friends 
and spend time with the family. 
Finally, success in school has 
become increasingly important to 
success in life. Parents can use 
homework to promote, or exercise 
control over, their child’s academic 
trajectory, and hopefully ensure 

their future educational success. 
But this often leaves parents 
conflicted – they want their 
children to be successful in school, 
but they don’t want them to be 
stressed or upset because of an 
unmanageable workload.
However, the issue isn’t simply 
down to the opinions of parents, 
children and their teachers – 
governments also like to get 
involved. In the autumn of 2012, 
French president François Hollande 
hit world headlines after making a 
comment about banning 
homework, ostensibly because it 
promoted inequality. The Chinese 
government has also toyed with a 

ban, because of concerns about 
excessive academic pressure being 
put on children. 
The problem is some politicians 
and national administrators regard 
regulatory policy in education as a 
solution for a wide array of social, 
economic and political issues, 
perhaps without considering the 
consequences for students and 
parents. 

A Does homework work?
Homework seems to generally have 
a positive effect for high school 
students, according to an extensive 
range of empirical literature. For 
example, Duke University’s Prof 
Harris Cooper carried out a 
meta-analysis using data from US 
schools, covering the period from 
1987 to 2003. He found that 
homework offered a general 
beneficial impact on test scores and 
improvements in attitude, with a 
greater effect seen in older 
students. But dig deeper into the 
issue and a complex set of factors 
quickly emerges, related to how 
much homework students do, and 
exactly how they feel about it.
In 2009, Prof Ulrich Trautwein and 
his team at the University of 

Tübingen found that in order to 
establish whether homework is 
having any effect, researchers must 
take into account the differences 
both between and within classes. 
For example, a teacher may assign a 
good deal of homework to a 
lower-level class, producing an 
association between more 
homework and lower levels of 
achievement.  
Yet, within the same class, 
individual students may vary 
significantly in how much 
homework improves their baseline 
performance. Plus, there is the fact 
that some students are simply more 
efficient at completing their 
homework than others, and it 
becomes quite difficult to pinpoint 
just what type of homework, and 
how much of it, will affect overall 
academic performance.
Gender is also a major factor. For 
example, a study of US high school 
students carried out by Prof Gary 
Natriello in the 1980s revealed that 
girls devote more time to 
homework than boys, while a 
follow-up study found that US girls 
tend to spend more time on 
mathematics homework than 
boys. Another study, this time 

Psychology

“Over the last century, the 
amount of time that children 
and adolescents spend in 
school has greatly 
increased”

For decades, dogs have 
been taking the rap for 

unfinished homework
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Too much homework and 
a lack of support may 
demotivate students

Less homework can reduce 
stress levels of children, which 

may improve their health



64 38/2017

Psychology

of African-American students 
in the US, found that Grade 8 

(ages 13 to 14) girls were more 
likely to successfully manage both 
their tasks and emotions around 
schoolwork, and were more likely 
to finish homework. So why do girls 
seem to respond more positively to 
homework? One possible answer 
proposed by Eunsook Hong of the 
University of Nevada in 2011 is that 
teachers tend to rate girls’ habits 

and attitudes towards work more 
favourably than boys’. This 
perception could potentially set up 
a positive feedback loop between 
teacher expectations and the 
children’s capacity for academic 
work based on gender, resulting in 
girls outperforming boys. All of 
this makes it particularly difficult 
to determine the extent to which 
homework is helping, though it is 
clear that simply increasing the 

time spent on assignments does not 
directly correspond to a universal 
increase in learning.

A Can homework cause 
damage?

The lack of empirical data supporting 
homework in the early years of 
education, along with an emerging 
trend to assign more work to this age 
range, appears to be fuelling parental 
concerns about potential negative 
effects. But, aside from anecdotes of 
increased tension in the household, is 
there any evidence of this? Can doing 
too much homework actually damage 
children?
Evidence suggests extreme 
amounts of homework can indeed 
have serious effects on students’ 
health and well-being. A Chinese 
study carried out in 2010 found a 
link between excessive homework 
and sleep disruption: children who 

had less homework had better 
routines and more stable sleep 
schedules. A Canadian study 
carried out in 2015 by Isabelle 
Michaud found that high levels of 
homework were associated with a 
greater risk of obesity among boys, 
if they were already feeling stressed 
about school in general. It is also 
worth noting that too much 
homework can create negative 
effects that may undermine any 
positives. These negative 
consequences not only may affect 
the child, but could also pile on the 
stress for the whole family, 
according to a recent study by 
Robert Pressman of the New 
England Center for Pediatric 
Psychology. Parents were 
particularly affected when their 
perception of their own capacity to 
assist their children decreased.
What then, is the tipping point, and 

“Banning homework would 
mean that gifted or motivated 
pupils would not be able to 
benefit from increased study”

It can be hard for teachers 
to know how much 

homework to set, because 
student abilities vary 

between and within classes

François Hollande says 
homework is unfair, as it 
penalises children who 
have a difficult home 
environment
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when does homework simply 
become too much for parents and 
children? Guidelines typically 
suggest that children in Grade 1 
(six years old) should have no more 
than 10 minutes per night, and that 
this amount should increase by 10 
minutes per school year. However, 
cultural norms may greatly affect 
what constitutes too much. A study 
of children aged between eight and 
10 in Quebec defined high levels of 
homework as more than 30 minutes 
a night, but a study in China of 
children aged five to 11 deemed 
that two or more hours per night 
was excessive. It is therefore 
difficult to create a clear standard 
for what constitutes as too much 
homework, because cultural 
differences, school-related stress 
and negative emotions within the 
family all appear to interact with 
how homework affects children.

A Should homework be 
banned?

In my opinion, even though there are 
potential risks of negative effects, 
homework should not be banned. 
Small amounts, assigned with 
specific learning goals in mind and 
with proper parental support, can 
help to improve students’ 
performance. While some studies 
have generally found little evidence 
that homework has a positive effect 
on young children overall, a 2008 
study by Norwegian researcher 
Marte Rønning found that even 
some very young children do receive 
some benefit. So simply banning 
homework would mean that any 
particularly gifted or motivated 
pupils would not be able to benefit 
from increased study. However, at 
the earliest ages, very little 
homework should be assigned. The 
decisions about how much and what 

type are best left to teachers and 
parents.
As a parent, it is important to clarify 
what goals your child’s teacher has 
for homework assignments. Teachers 
can assign work for different reasons 
– as an academic drill to foster better 
study habits, and unfortunately, as a 
punishment. The goals for each 
assignment should be made clear, 
and should encourage positive 
engagement with academic 
routines. Parents should inform the 
teachers of how long the homework is 
taking, as teachers often incorrectly 
estimate the amount of time needed 
to complete an assignment, and how 
it is affecting household routines. For 
young children, positive teacher 
support and feedback is critical in 
establishing a student’s positive 
perception of homework and other 
academic routines. Teachers and 
parents need to be vigilant and 

ensure that homework routines do 
not start to generate patterns of 
negative interaction that erode 
students’ motivation.    
Likewise, any positive effects of 
homework are dependent on several 
complex interactive factors, including 
the child’s personal motivation, the 
type of assignment, parental support 
and teacher goals. Creating an 
overarching policy to address every 
single situation is not realistic, and so 
homework policies tend to be fixated 
on the time the homework takes to 
complete. But rather than focusing 
on this, everyone would be better off 
if schools worked on fostering 
stronger communication between 
parents, teachers and students, 
allowing them to respond more 
sensitively to the child’s emotional 
and academic needs.  7
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Parents who play 
an active role in 

homework routines 
can help give their 

kids a more positive 
experience of 

learning



PH
O

TO
S

: G
E
TT

Y 
X4

, S
C

IE
N

C
E 

PH
O

TO
 L

IB
R

AR
Y,

 M
AL

C
O

LM
 B

U
R

R
O

W
S

 X
2
  I

LL
U

S
TR

AT
IO

N
S

: R
A

JA
 L

O
C

K
E
Y

What connects
... insects and cogs?

1. 
Planthoppers 
are insects of 

the Issidae 
family. They feed 

by sucking sap 
from the stems of 

plants and normally walk 
very slowly to avoid 

attracting attention from 
predators.

2. 
When 
threatened, 
planthoppers 
can leap over 
a metre, and 
can take off 
with an 
acceleration of more 
than 700Gs. When not 
jumping, the hind legs 
are ‘cocked’ back 
against a small spur.

3.
The legs have to be 

fired backward 
within 0.03 

milliseconds of 
each other to 

prevent the 
insect spiralling 

out of control. 
This level of 

precision isn’t 
possible using ordinary 

nerve impulses.

4.
Instead, they are 
mechanically 
synchronised by 
a pair of cogs 
with teeth just 
80 microns wide. 
This is the first 
documented case of 
working gears in nature.

Why aren’t DNA tests 
100% accurate?
Jean Gibson, Hartbeespoort

A ssuming there is enough DNA to read, DNA tests should 
certainly be able to identify genes – how you differ to 

other groups of people, say, if it were an ancestry test; or 
whether you have a gene variant associated with a 
predisposition to a disease. But how that is understood, 
interpreted or used is where things get complicated. Many 
false-positive and false-negative results can happen because 
of ‘quirks’ in our chromosomes. You can get different 
estimates of how recently we share ancestors. And it’s hard 
to determine the significance of a mutation you may carry. 

T endons are connective tissue structures 
that attach muscles to bones, allowing us to 

move our joints. They consist mainly of collagen 
strands, twisted together to give fibres, which in 
turn form bundles. Their 3D structure allows 
them to withstand forces pulling in different 
directions. Tendons are remarkably strong but 
prone to injury. Resistance exercise can 

strengthen tendons, although they take longer to 
respond than muscles. Studies on mice with 
mini-treadmills have shown that exercise 
increases collagen turnover in tendons, as well 
as encouraging blood flow. Unfortunately, 
research suggests that the collagen-boosting 
effects of exercise are less prominent in women 
than in men. 

Is it possible to make tendons stronger?
Thabisa Manzini, Pinetown

Tendons connect muscle to 
bone; in contrast, ligaments 
connect bones to 
other bones

DNA tests 
require a 
saliva sample, 
usually taken 
with a swab
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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

A The Achilles tendon 
is the strongest 
tendon in the body.
A The smallest 
tendon is part of the 
workings of the inner 
ear.

Q
&

AFLASH



Email your questions to VI@panorama.co.za

C hameleons may be the masters of 
disguise, but their motivation for 

changing colour is often more to do with 
temperature regulation and communication 
than camouflage. They possess special cells in 
their skin called chromatophores that reflect 
light and contain sacs of different coloured 
pigments. A change in body temperature or 
mood will result in the nervous system 
triggering the expansion or contraction of 
particular chromatophores. 

How do chameleons change colour?
Amy Solomon, Centurion

Incredibly, the chameleon can literally ‘pick ’n’ 
mix’ the colours that are created during this 
mind-boggling process – all within seconds of 
responding to an external environmental change 
or the presence of a potential mate or enemy. 

HOW DOES ACIDITY WORK?
Acids are molecules that easily become negatively charged. Most acids do this by losing a proton. The stronger 
an acid is, the more easily it gives up a proton (hydrogen ion). Acidity is measured using the pH scale, which 
stands for ‘potential for hydrogen’. Each step down in the pH scale represents 10 times more hydrogen ions 
released. So a pH 1 acid is 100,000 times more reactive than a pH 6 acid. 

Increase in hydroxide ion (OH-) concentration

Acid ■
Alkaline ■
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A The projectile 
acceleration of a 
chameleon’s tongue 
generates over 41Gs 
of force.
A There are 
approximately 
160 species of 
chameleon.
A The smallest 
species is only 15mm 
long.

Q
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Q&A
Questions & Answers

T he basic idea of creating motion by 
directing a jet of fluid in the opposite 

direction dates back to ancient times. In the 
1st Century AD, the Greek mathematician 
Hero of Alexandria described a device 
propelled by squirting steam out of two 
opposing nozzles. But it’s doubtful it ever 
worked as the jets were probably too weak 
to overcome friction between its various 
components. In 1922, French engineer 
Maxime Guillaume was granted a patent for 
a simple jet engine. While never built, it had 
the right idea. It consisted of a series of 
turbines to compress air, which was then 
mixed with fuel and ignited. The resulting 
rapidly expanding gas produced thrust.
The first to succeed in making this approach 
work was a young RAF engineer named 
Frank Whittle. In the 1920s, he devised an 
arrangement of turbines and compressors 
he claimed would produce enough thrust for 
aircraft propulsion. The UK Air Ministry 
disagreed, however, leading him to set up 
his own company, which created the first 
working jet engine in 1937. By then, German 
physicist Hans von Ohain had hit on a 
similar design, allowing him to beat Whittle 
to the first actual flight of a jet aircraft – the 
Heinkel He 178 – in August 1939.

Who invented the 
jet engine?

FRANK WHITTLE HANS VON OHAIN
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A ccording to Einstein’s General Relativity, 
which is our best current description of 

space and time, the only place where time – 
and also space – ends is in a so-called 
singularity. This involves gravitational forces 

becoming so intense that space and time lose 
all meaning. While this is a theoretical 
possibility if the universe collapses into a ‘Big 
Crunch’, observations suggest the current 
cosmic expansion will continue indefinitely. 

Will time ever end?
Amelia du Toit, by email

Are wood-burning stoves 
environmentally friendly?
Kevin Green, Bruma

W ood-burning stoves offer a low-carbon 
alternative to heating your home using 

fossil fuels. Trees absorb carbon dioxide as they 
grow, which is returned to the atmosphere when 
their wood is burned. If you source your logs or 
wood pellets locally, a wood stove is virtually 
carbon neutral. The flipside is that wood fires 

produce vast quantities of particulate matter, 
tiny fragments of soot like those emitted by 
diesel cars. These contribute to climate change 
but can also cause breathing problems or even 
cancer in humans. In urban areas particularly, 
wood-burning stoves are therefore not the 
greenest choice. 

BIG BANG

BIG 
CRUNCH

BIG RIP

UNIVERSE 
TODAY

BIG RIP

EXPANSION

BIG FREEZEBIG FREEZE

There are a few scenarios 
for the ultimate end of 
the universe – if it ends in 
a Big Crunch, then time 
would lose all meaning

A The word ‘stove’ 
was originally 
translated as ‘heated 
room’.
A Electric stoves first 
appeared in the late 
19th Century.

Q
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I t’s already happening! Scaled-up 3D printers that use concrete 
instead of plastic filament have been used to build wall sections 

for several years. And in 2016, Huashang Tengda (a Chinese 
construction firm) 3D printed an entire two-storey house. The steel 
reinforcing bars were still installed by hand, but then a concrete- 
extruding robot printed the walls around them in just 45 days. 

Could we 3D print a house?
Megan Jackson, age 9, Mowbray

Why does skin wrinkle 
when you get older?
Ryan Hammond, Germiston

Y our skin isn’t completely flexible and collagen fibres can 
get microscopic tears when they are folded or stretched. 

Mostly your body will repair this damage but sometimes the 
new collagen fibres will be too long and your skin will get a 
little baggier. Or they might be too short and pinch the skin 
slightly. Over time, these botched repairs accumulate at points 
where our face is frequently creased, such as the laughter lines 
round the eyes. 

OLDER SKINYOUNGER SKIN

This cosy house took  
just 45 days to build  

using 3D printing

COLLAGEN FIBRES 
CHANGE

BLOOD SUPPLY MAY 
ALTER

S almon use the Earth’s magnetic fields 
like a map. Unlike birds that can learn 

to navigate from their parents, salmon are 
left to their own devices from the moment 
they’re born. They inherit a built-in magnetic 
sense from their parents and use it to 
navigate thousands of miles out to sea, 
where they grow up. Near the end of their 
lives, salmon remember the magnetic fields 
they encountered when they first entered 
the sea as youngsters and navigate their 
way back to the exact same stream where 
they were born, to spawn and die. 

How do salmon 
find their way 
home?
Rod Clarke, Westville

An Atlantic salmon 
battles against the water 
as it travels upstream to 

its spawning ground

A Female Chinook 
salmon lay over 4,000 
eggs.
A The nest dug in a 
riverbed by a female 
salmon is called a 
‘redd’.
A Salmon appear in 
the fossil record up to 
50 million years ago.
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A
stronaut Tim Peake 
became a national 
hero on 15 
December 2015 
when he headed off 

into space for a six-month visit to 
the ISS. For years, the UK 
government had been staunchly 
against contributing money, and 
therefore astronauts, to the 
European Space Agency (ESA).
Peake’s six months aboard the ISS 
were an unqualified success in 
every sense. He performed 
extraordinary science and inspired 
millions of people, young and old, 
through his tweets, photos and 
videos. Spreading the message that 
human spaceflight is a good thing is 
top of his priorities. 

How did you find returning to 
Earth?
There’s definitely an adjustment 
period. I almost see it as two: a 
short-term adjustment and then a 
longer-term adjustment. The 
shorter term is obvious because 

when you first stand on Earth, your 
vestibular [balance] system is in 
overdrive and it’s quite obvious that 
your body has got some serious 
adjusting to do. Any head 
movement from side to side feels 
very disconcerting, and so does 
standing up or sitting down. When 
you walk you have your legs a little 
bit wider apart and you are very 
careful not to turn your head as you 
are walking. But that goes in about 
two to three days. It’s remarkable 
to watch your body progress. After 
two to three days everything is 
pretty much normal. You can 
balance, and walking starts to be 
okay. I was in the gym on the 
running machine and lifting 
weights three days after getting 
back, and was feeling pretty okay. 
Then you’re into the second phase, 
which is more gradual. Even now, 
three months on, I still don’t feel at 
the peak fitness I was before the 
mission. I think that’ll take another 
couple of months.

What was one of the first things you 
noticed on returning to Earth?
The smells! I’d experienced this 
before, when I lived in a cave for 
seven days as part of ESA’s 
astronaut training. Training in a 
cave helps you deal with isolation 
and working in a small group.
I remember coming out of the cave 
and thinking that it was like 
someone had turned on full 
contrast on the television: colours 
were so bright and smells were so 
intense. Your senses had been 
deprived for so long and then 
suddenly they were hit by this 
massive overload.
Coming out of the capsule after 

Interview

Two years ago this month, Major Tim Peake blasted off to spend half a year 
aboard the International Space Station (ISS). He chats to us about his 
experiences in space

 7 TEXT: STUART CLARK

DOWN TO 
EARTH

landing was a bit similar, but the 
first smells that hit you are fairly 
unpleasant. The capsule has been 
burning up at 2,000°C, all of the 
absorbing and ablating material is 
now crispy, the plasma has scorched 
all the windows, and quite often the 
grass gets set on fire. So the first 
smells are this burning, scorched 
odour. Once we got carried out in 
the chairs, then we could smell this 
really Earth-y smell, and the grass. 
Sitting on the Kazakhstan Steppes 
… it was powerful.

Science was a big part of your 
mission. What were some of the 
experiments that you performed 
aboard the ISS?
Over the six months, my crewmates 
and I performed between 250 and 
300 experiments, a lot of which 
were from the physical sciences. 
There were some really great 
experiments, looking at flame 
combustion in microgravity for 
example – wonderful experiments! 
The problem from an astronaut’s 
point of view is that we don’t tend 
to have a huge amount of 
interaction with those experiments. 
We set them up, we get them 
running and we ensure that the 
results go back to Earth, to the 
experts on the ground.
The experiments that we have 
much more attachment to are the 
life sciences because they are the 
experiments that are being done 
on our bodies – we are the guinea 
pigs for those experiments.
I volunteered for about 25 of them. 
For the first time, we used the 
airlock on the ISS as a hyperbaric 
chamber. Hyberbaric chambers 
can have their pressures adjusted. 

In this experiment, the pressure in 
the airlock was altered to simulate 
the conditions on a moon base. We 
wanted to investigate what the 
effects were of airway 
inflammation in space, by 
measuring nitric oxide in our 
exhalations. That’s a technique 
that has been used on Earth before 
but never in space, and 
microgravity does some strange 
things to the body that allow us to 
learn more about inflammation of 
the airways, to help asthma 
sufferers back on Earth. That was 
a really interesting experiment 
with lots of participation.
Virtually every part of my body 
was analysed: blood, saliva, urine 
and faecal samples were quite 

A fresh fruit arrival is greeted with 
delight by Tim Peake on the ISS



7138/2017

regularly being taken and 
analysed. My cardiovascular 
system was looked at with 
ultrasound to see how it was 
changing. Our eyesight also 
changes in space, which we’ve only 
discovered quite recently. So there 
was a lot of emphasis on 
understanding why we get 
short-sighted when we go into 
space. We see this change in 60% 
of astronauts, and in 20% of them 
it does not recover once they 
return to Earth. So there are very 
interesting experiments in space.

Why do you think human spaceflight 
is so important?
Exploration drives innovation.       
I think in our nature we are 

genetically designed to explore: to 
push our boundaries and reach 
out. Exploration is at the heart of 
that driving passion for many 
people. And you also challenge 
industries to be more innovative, 
to come up with better, lighter, 
stronger materials, and faster 
propulsion techniques.
Exploration is a great driving force 
for growth and innovation, and 
you have to have humans in the 
loop to do that to make it exciting 
and to use our ingenuity. 
Computers, robotics and artificial 
intelligence are growing 
exponentially. It is exciting, but we 
are still many years away from 
having a computer or an artificial 
intelligence system that has the 

can go wrong during the landing. 
We have to be very engaged. 
Clearly things can go wrong in the 
launch, but if they do then they 
tend to go catastrophically wrong 
and the automatic systems to 
protect the crew will either work 
or not work. 
On landing, we have an engine 
burn to do, and many things can 
go wrong with that. So then there 
are all the subsequent procedures 
that we would have to do if the 
landing were to go wrong. That 
was all exciting, very dynamic 
and fun, but for pure exhilaration 
and excitement, launch was the 
one. 7

VI@panorama.co.za

same kind of ingenuity and the 
thought processes of a human 
brain, and that has the emotional 
capacity of the human brain.

Which was more adrenaline-filled: 
launch or landing?
That’s a tough question. I enjoyed 
the launch much more than I 
thought I would. The feeling of 
acceleration was much more 
addictive. It is just foot-to-the-
floor power, and acceleration up to 
25 times the speed of sound. Yeah, 
that was probably the more 
exciting. The schoolboy in me 
came out smiling most of the way 
through that.
The re-entry and landing were 
much more dynamic. A lot more PH
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“I enjoyed the launch more 
than I thought I would. It is 
just foot-to-the-floor power. 
The schoolboy in me came 

out smiling most of the way 
through that”
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Quickies

7FOOD

What’s the best way to 
boil an egg?
A n egg is often considered a 

good breakfast staple. It could 
have something to do with an egg 
being a low-energy-dense food – 
something that fills you up on fewer 
calories. There is a variety of ways you 
can prepare eggs, with boiling them, 
on the surface, the one that should be 
hardest to mess up.
A raw egg becomes a hard-boiled 
egg via a process called 
denaturation. The egg white is about 
12% protein and the egg yolk is 
about 16% protein. Because of this, 
any change to the structure of the 
proteins affects the entire egg. The 
heat from your stove disrupts some 
of the bonds in the protein, making it 
clump together and solidify.
It is not necessary to keep the water 
boiling when cooking eggs, because 
the protein coagulates at around 
73°C. If the whole egg is cooked for 
too long at 100°C, it becomes 
rubbery. To stop an egg cracking as 
you boil it, add vinegar or salt to the 
water. Salts and acids (like vinegar) 
denature protein in the same way 
that heat does. Adding these 
substances to the water therefore 
speeds up the hardening process – 
not preventing spillage but solidifying 
the spillage if an egg cracks. More 
ways to prevent eggs from cracking? 
Let them reach room temperature 
before boiling them and don’t add 
them to already boiling water.

A green film can occur on the yolk of 
a hard-boiled egg if it has been 
boiled for longer periods. This is 
caused by a reaction between iron 
ions in the yolk and hydrogen sulfide 
gas from the egg white. The 
compound formed is called iron 
sulphide, and it’s perfectly safe to eat. 
Dousing the eggs in cold water after 
they’ve been boiled should lessen the 
formation of the iron sulfide.

A Ostrich eggs are about 
15cm in diameter and can 
weigh up to 1.3kg. 
A It takes roughly 90 
minutes to boil an ostrich 
egg. This is because of their 
size and the thickness of the 
shell – around 2 to 3mm. A 
single ostrich egg can feed 
up to 10 people (it’s roughly 
equivalent to two dozen 
chicken eggs – nearly 2,000 
calories). 
A It’s important to place an 
ostrich egg into cold water 
after it’s been boiled, as it 
continues to cook even when 
the heat source has been 
removed. This is because of 
the conducting properties of 
the shell. 

Shorts
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STOVE 
★★★★★
Place your eggs in a pot or large saucepan – large enough to hold a single layer of 
eggs. Fill the pot or saucepan with cold water until it covers the eggs, and bring the 
water to a boil. Cover and remove the pot or saucepan and let it sit for approximately 
12 minutes for hard yolks. Drain the hot water out and pour cold water over the eggs.

MICROWAVE 
★★★★★
If you stumble upon this method, it’s probably during your student years. To boil an 
egg in the microwave, you need to place a layer of eggs in a microwavable bowl and 
cover them with water. To speed up the process, cover the eggs with boiling water. If 
the eggs are not completely covered, they might explode. Using cold water, it will 
take about 12 minutes to cook (it’s about half that with boiling water). When the 
eggs are done, use an oven mitt to remove the bowl from the microwave. Drain the 
hot water and run cold water over the eggs to stop the cooking process.
Note: An egg will always explode in the microwave if precautions are not taken. 
Microwaving an egg without cracking it or covering it with water creates a steam 
pressure cooker effect inside the shell. 

KETTLE 
★★★★★
Some people, fortunately not many, hard-boil their eggs in an electric kettle. It’s not 
a great idea, though, because if the egg touches the heating element, it’ll make a 
huge mess. If you choose to take your chances, layer a few eggs at the bottom and 
fill the kettle with water until each egg is submerged. Flip the switch and let the 
kettle boil. When the kettle turns off, set a timer for 15 minutes. Then pour the hot 
water out and remove the eggs with tongs. Run the cooked eggs under cold water. 
Some instructions require you to tilt your kettle so that your egg doesn’t touch the 
heating element, while other propose a stick or string method (suspending the eggs 
above the element). Sounds like a lot of work ...

PERFECT BOILED EGGS
How many minutes until you get it just right?

Water boils quicker at high altitudes, which means that the temperature is much lower when it boils. At a high 
altitude, you therefore have to boil your eggs longer to get the desired result. If the original temperature of your 
egg is at 18°C and you are boiling the egg at sea level, it will take you about three minutes and 29 seconds. If 
the egg is 18°C and you are boiling it at 1,000m above sea level, it will take you about three minutes and 57 
seconds. At 2,000m above sea level, it will take four minutes and 30 seconds for a hard-boiled egg.  
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 BRAIN CANDY

EDITOR’S
CHOICE

DIGITAL PA 
SYSTEM
 AMAZON ECHO 

Echo plugs into any ‘smart’ 
device, from cars to lights to 

your heating, and lets you control 
them with voice commands. It’s 
great for playing music or 
searching the web, but do bear in 
mind that Alexa, the AI assistant 
inside Echo, will remember 
everything you ask. Forever.
R2,500, amazon.co.uk

WORLD SHUT  
YOUR MOUTH
 SENNHEISER PCX550 

These wireless, noise-cancelling cans are eerily light and 
comfy considering how much tech is crammed in. As 

well as touch panels on the sides to control your music, 
there’s a noise limiter to protect your ears.
R5,700, sennheiser.com 

HERE BE 
DRAGON-
FLIES
 DRAGONFLY DAC 

P lug this DAC/preamp/
headphone amp combi into a 

USB port and it’ll bypass your 
computer’s audio circuitry, 
feeding crisp, clean sound to your 
headphones or powered 
speakers. The Black and Red 
models will work with 
smartphones, too.
R1,500 (Original) or R2,900 
(Black/Red), audioquest.com

 STAR WARS DRONES 

I f you, like JJ Abrams, want to rehash your favourite 
Star Wars films, then these are definitely the drones 

you’re looking for. Equipped with lasers, you can pit 
TIE Fighter against X-Wing until your heart explodes 
with nostalgia.
R4,120, propelsw.com

HIGH FLYERS

ChristmasShoppingGuide
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How The Zebra Got Its 
Stripes by Leo Grasset
Knowingly echoing some of 
Rudyard Kipling’s Just So 
Stories, Leo Grasset’s 
exploration of a number of 
questions to do with wildlife 
– and particularly creatures 
familiar to South African 
readers, such as a honey 
badgers, buffaloes, zebras, 

elephants, impalas, giraffes and 
dung beetles – is more 
scientifically oriented than its 
literary forebear. It’s still 
agreeably accessible though, 
which is not surprising given 
that its young author is referred 
to as a ‘punk scientist’ and has 
a passion for making fascinating, 
complex interactions simple and 
enjoyable to understand.

Books 
A Bite Of Latin 
America by Susie 
Chatz-Anderson

If you have 
your basics 
covered in 
terms of the 
cookbooks 
on your shelf, 
it’s always 

exciting to head out on the 
culinary road and discover 
what delights are waiting in 
other parts of the world. As 
you’d expect, there are 
recipes here from Mexico, 
Brazil and Argentina – some 
of the better-known sources 
for Latin American dishes 
that are popular abroad. 
Perhaps more intriguing is 
the section on Central 
America, where you can try 
out ‘Drunken Pork Chops’ or 
chilled rum custard from 
Nicaragua or ice cream-
filled cookies with red wine 
berries from Costa Rica.

Almost Human by Lee 
Berger and John 
Hawks

The discovery 
of Homo 
naledi in the 
Cradle of 
Humankind 
just north of 
Johannesburg 
is the most 

important (and, perhaps, 
controversial) 
paleoanthropological 
discovery of the last 
decade. Wits University 
research professor Lee 
Berger was the man in 
charge of the uncovering 
– and later unveiling – of 
the remains of the latest 
human ancestor in the 
Rising Star cave system. 
The book is written in the 
first person and paints 
Berger as an old-
fashioned, intrepid 
explorer, unsurprisingly 
flitting over the more 
contentious points in the 
story, and presenting an 
aspirational science-
meets-adventure tale.

The Great Wall (PG13)
What at first appears to be a 
historical costume drama – the 
film is set centuries ago, when the 
Great Wall of China was at its 
strongest and most complete, and 
features all the hues associated 
with China and its vast resources 

– is soon revealed to be a weird pantomime 
fantasy flick centred around a mercenary 
played by Matt Damon.
The movie is helmed by House Of Flying 
Daggers director Yimou Zhang, who has 
experience in both making warfare look 
artistic and in making a film in China (where 
almost all of this project was shot, requiring 
more than a hundred translators to be added 
to the crew).
The central idea is that the Great Wall was 
erected to keep out something specific, rather 
than as a more generally precautionary 

measure. William (Damon) and Tovar (Chilean 
actor Pedro Pascal) are part of a group of 
mercenaries in China who try and source 
gunpowder to take back to Europe to sell to 
the highest bidder. While at camp one night 
they are attacked by a strange creature, which 
they fight off. When they are captured by the 
Chinese army, which is stationed along the 
Wall, their experience is noted by a strategist 
(Andy Lau), who tries to convince his superiors 
that the prisoners may be of some use. 
It turns out that the beast that attacked the 
mercenaries is not an anomaly, and William 
and Tovar may be required to help stave off a 
greater attack from its cohorts.
There’s a jaunty tone that makes this a sort of 
Lone Ranger-in-China affair, and the whole film 
owes more to knowingly goofy blockbusters 
like Independence Day than it does to the 
fluidity and period detail of something like 
Crouching Tiger, Hidden Dragon.

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.

An
sw

er
s:

 1
c,

 2
b,

 3
b,

 4
a,

 5
c,

 6
c,

 7
a

QUESTION 1
What are rongeurs used for?
a) Controlling bleeding
b) Separating the edges of 
an incision
c) Chipping, cracking or 
cutting away bone or 
cartilage 

QUESTION 2
What is one of the earliest 
known forms of brain 
surgery?
a) Rhizotomy

b) Trepanning
c) Pallidotomy

QUESTION 3
Which surgeon was a pioneer 
in treating gunshot wounds?
a) Charles Kelman
b) Ambroise Paré
c) William Halsted

QUESTION 4 
What does a tracheotomy 
treat?
a) A blocked windpipe
b) A deviated septum
c) Glaucoma

QUESTION 5
What type of surgery is 
concerned with women 
during their pregnancy?
a) Gastroenterology
b) Orthopaedics
c) Obstetrics

QUESTION 6
Karl Ferdinand Graefe is best 
known for his work in which 
field of surgery?
a) Organ transplant surgery
b) Keyhole surgery
c) Plastic surgery 

QUESTION 7
The first successful human-
to-human heart transplant 
was performed by Christiaan 
Barnard in which year?
a) 1967

b) 1982
c) 1984

YOU ARE: 
0-2 Not safe with scissors
3-5 A steady hand
6-7 Sharper than a scalpel

Quick quiz
Test your knowledge of 
surgery

QUESTION 1
Which Californian landmark is only 
9/13ths as long as its original 
design?

QUESTION 8
In this variation on a Sudoku puzzle, every row, column and 3 x 3 box (marked by 
the heavier lines and shading) contains the numbers from 1 to 9. The symbols 
give you extra information: an unmarked space contains 1, 2 or 3; a dotted 
circle contains 4, 5 or 6; and a dotted square contains 7, 8 or 9. 
A dotted circle contains 4, 5 or 6; and a dotted square contains 7, 8 or 9.

QUESTION 7
Place all the digits 3, 5, 7 and 8 
into different boxes so that the 
difference is positive and: (a) as 
large as possible; then (b) as 
small as possible.

QUESTION 4
How many completely different 
triangle designs can be drawn 
between these nine points?

QUESTION 5
What has an errant golf ball got in 
common with a tired kangaroo?

QUESTION 3
Rearrange these letters to imply  
a 10-letter word: C D N P X

QUESTION 2
You have some white paint. What 
is the smallest amount of this 
paint you need to use so that the 
calculation below is correct?

QUESTION 6
How many bricks 
were used to 
make this hollow 
chimney of 
square cross-
section if only 
whole bricks 
were used?

Solutions

Q1) The HOLLYWOOD sign, which was originally built as HOLLYWOODLAND. Q2) Change the second digit of 31 into ‘!’, since 3! – 3 = 6 – 3 = 3. (3! = 3 
x 2 x 1 = 6). Q3) X P D N C (expediency). Q4) Ignoring triangles that differ only by a rotation or reflection, there are eight different designs: A-F-G, F-D-G, 
B-F-G, C-F-H, B-F-H, A-D-E, A-C-G, A-F-I. Q5) They are both ‘out of bounds’. Q6) The bottom layer has two facing bricks at the front and back, and one at 
either side. The next layer up is the same but rotated 90 degrees. Hence, seven layers with six bricks = 6 x 7 = 42. Q7) (a) 87 – 35 = 52; (b) 83 – 75 
= 8. Q8) See illustration.
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THE     CROSSWORD 

ACROSS
9  Crawler has good time with colloquialisms (9)
10 Old and thin, the German shrub (8)
12 Bearing a set away (4)
13 Roof shows taste (6)
14 City map has key to Northern area (7)
15 Until cave turned to rubber (9)
17  Tiny bit more stormy after change of direction (9)
18 Agent gets some roofing for grovelling person (7)
20 Expert fool has day to turn up first (6)
21 Repeat in the choir (4)
24  Cooked boar aims to be divine food (8)

26 Note a new ban is devised for drug (8)
28 Late ordering the duck (4)
29 King gives artist knowledge of fabled creature (6)
31  Herald excited about British weapon (7)
34 Navigation aid is a storable construction (9)
36  Element of the theatre in London, we hear (9)
38 Strange legend about road to Beowulf’s foe (7)
39 Jack forced robe on a rodent (6)
40 Most arguments are about celebrity (4)
41 Servant’s fee (8)
42 True Roman, confused by half a fraction (9)

DOWN
1  Rob upset, having to wait for a 

witness (8)
2 Relic of metal sheets around ship 

(6)
3 About menial preparing a lotion (8)
4 Related article on insect energy (6)
5  She managed to charge, following 

firm tendency to join (8)
6 Thinking of mirror’s function (10)
7 A photograph for every swimmer 

(7)
8 One gender made to iron by the 

other (6)
11 Issue of treason is a non-starter (7)
16 A snoop gets one a home (6)
19  Next solution has doctor as main 

supplier of cloves (5)
20 Appearing to have food (3)
22 Report indifferent to land (5)
23 Attorney to hail new flower (6)
25  River on course, having efficient 

contour (10)
26 Tin from Tuscany (3)
27 Odd, like the matter of quarks (7)
30 Shake joint first to get a reaction 

(4,4)
31  I hum about getting everyone old 

cheese (8)
32 Made rare form of sugar (8)
33 Friendly drink (7)
35 Two characters find shelter (6)
36 Somehow entrap a guardian (6)
37 Entirely Latin (2,4)

For the answers, visit 

veryinteresting.co.za/solutions.  

Please be aware the website 

address is case-sensitive.

ANSW ERS

BY POPULAR DEMAND



THE ULTIMATE 
CORPORATE GIFT

INTERESTED?
  Email: amanda@panorama.co.za   SMS: 082 495 5904

Call: 011 468 2090

In association with 

SCIENCE 
WORLD

interestingV
E
R

Y

the quest for knowledge

brain entertainment ISSUE 38

IS
SU

E 
38

 N
OV

/D
EC

 2
01

7 
  P

ric
e 

R4
7.

90
 | 

€7
.0

0 
| 

£4
.9

0
SA

DC
 c

ou
nt

rie
s: 

R4
2,

01
 (E

xc
l. T

AX
)  

   
   

   
   

  

Survival rates are on the rise

Can we 
CURE 
CANCER?

Survival rates are on the rise

Can we 
CURE 
CANCER?

EXPERIMENTS
• Elephant toothpaste! •  Unpoppable balloons! 
• Extract DNA in your kitchen! 

Is our diet 
killing Earth?
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SHOULD 
HOMEWORK 
BE BANNED?

•   Why do jokes make    
us LAUGH?

•   Is it possible to make 
tendons stronger?

•           What’s the best way 
to boil an egg? 

•   How do chameleons 
change colour?

Plus:
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 p. 52 p. 16

 p. 38

 p. 60
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have high 
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Next issue Issue 39 on sale from 18 December 2017

ALSO IN THE NEXT ISSUE OF VERY INTERESTING: Much more about matters technological, psychological, historical, natural and scientific. 
Plus all your questions answered … What do you want to know? Mail VI@panorama.co.za 

7 FOOD

Could you 
survive on 

beer alone?
Asking for a friend ...

7 SPACE

7 NATURE

7 BODY 

How do 
stars die?

And is anyone left alive 
to give the eulogy?

What would happen if all 
Earth’s insects vanished?
Fly-swatters would be redundant. But wait, there’s more ...

This is an awkward one if 
gyms make you nervous.

  Does physical 
exercise reduce stress?
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  INDEX

What do we need to eat 
to save the planet? 

Should we all become vegan, or can we really 
have our steak and eat it? p.42

Plus
Why do jokes make us laugh? Could I survive a parachute 
jump through a thundercloud? How long can a virus live 
outside the body? Which part of the brain generates 
doubt? Is AI taking away jobs?

Outlook

THIS ISSUE’S HIGHLIGHTS ON ONE PAGE 

Holiday experiments! 
The long summer days bring sunshine, 
sand, sea and … science? p.28

Bizarre 6, 11
Body 10, 14, 24, 66, 69
Books 75
Culture 50
DVDs 75
Environment 24, 68
Food 6, 8, 42, 73
Gadgets  74
Health  7, 25, 36
History  15, 25, 58, 68
Innovation        1, 12, 52, 66, 69
Medicine  7, 8, 16
Nature  11, 15, 26, 38, 
 58, 67, 69
Puzzles  76, 77
Psychology  11, 25, 60
Science  28, 67, 68
Space  9, 10, 13, 14, 70
Technology  12, 58, 59

Are we on 
the brink of 

beating cancer?   
Survival rates of many forms of cancer have 
climbed dramatically over the last 50 years: 

are we close to finding a cure? p.16

Should we 
stop setting 
homework? 
An international leader 
has suggested it’s time to 
end this chore – is he 
right? p.60
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