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MiND Neuroscientists are 
discovering just how hard 
it is to be a teenager

p.60

7arguments 
teens can 
win with 
science

Food for 
thought

TEENAGE
the 

mystery   
of the 

■ Why is Jupiter stripy? ■ What’s the slowest a plane can fly? 
■ What would happen if the Earth stopped spinning?  ■ Do fish drink? 
■ Will e-learning replace teachers? ■ Are self-driving cars any good at parking? 
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Into the sunset 
W  hile pagans and New Age 

practitioners around the northern 
hemisphere celebrate the summer 
solstice this month, residents of New 
York City are preparing for their own 
observance of the phenomenon in July. 
The locals call the visually spectacular 
moment when the sun aligns perfectly 
with New York’s east-west grid pattern 
‘Manhattanhenge’ (after the much older 
Stonehenge in England, thought to 
have been designed with the solstice in 
mind). Observers have two chances to 
view and photograph the setting sun, 
first the full orb and then just the top 
half of it, with the predicted times for 
2017’s happening being 8:20pm on    
12 July (full sun) and 8:21pm on 13 July 
(half sun).

136/2017

Panorama



this issue
Back to the 
future
It’s easy to get into a rut. We’ve all 
been there: something works, we 
know how to do it, and there seems 
little point in overhauling the 
process just because a period of time 
has passed.
But ideas, industries, technology 
– even ethics – all change along with 
the way our understanding develops. 
New studies bring new facts to light, 
or alter the way we interpret the old 
facts, and then we need to relearn 
everything so that we can get back 
to being, in our own minds at least, 
the smartest person in the room at 
the next dinner party.
Zoos are often the settings for 
happy memories, places where kids 
have seen animals for the first time. 
But are they the best hope for the 
future of the animals kept in them? 
Read a challenging viewpoint on the 
topic on page 16.
Cryogenics was once something 
used to fill awkward gaps in science 
fiction novels, but technology that 
might allow humans to be frozen 
and then brought back to life is now 
tantalisingly close to being viable. 
Do you want to live forever? Check 
out page 28 before signing up.
And then there’s the moon – the 
centre of attention in 1969 and 
beloved totem of werewolves before 
and since. The recent death of the 
last moonwalker has restored 
widespread focus to Earth’s satellite. 
Go to page 40 to see why going back 
may be going forward.
Be inspired to think differently by 
the stories in this issue. And keep 
your questions coming to VI@
panorama.co.za. Also, take 
advantage of our subscription deals 
at www.coolmags.co.za/product/vi/.

Bruce Dennill
Editor

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

8 Can we knit muscles?
“Granny, please make me a Terminator for 
Christmas ...”

INNOVATION

9 Could batteries of the future last for 
10 years?
You could spend a whole childhood reading 
under the covers with the same torch.

BODY

10 Does sucking your thumb really ruin 
your teeth?
Either way, don’t do it in your Tinder pic.

HISTORY

11 Why didn’t dinosaurs evolve to be 
more intelligent?
Maybe they did. Have you ever seen a T. rex and 
an actuary in a room at the same time? 

NATURE

12 Do fish have an immune system?
And if they’re sick, do they make bubbles when 
they cough?

SPACE

13 Do all planets have magnetic fields?
Martians may have no idea which direction is 
north ...

TECHNOLOGY 

14 Can solar panels be recycled?
Here comes the sun, little darling. Again.

p.16
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knowledge profileTM

ONE OF A KIND
First of its kind in 
South Africa and 

Africa

Exterior wildlife 
murals painted by 

the famous Faith47

Water filtration 
system installed 

which makes it safe 
to drink straight 

from the tap, 
minimising the 

need for bottled 
water

Transit rate for 
business travellers 
at R495 – includes 
free coffee, 
uncapped Wi-Fi, 
free parking and a 
room to freshen up
(10:00-16:00)

Tech based hotel. Makes 
use of a fully integrated 
app that not only makes 
your booking but allows 
you to check in remotely

Located 30 steps 
from the Nelson 
Mandela Square, 
230 steps from the 
Gautrain station 
and 300 steps 
from the Sandton 
Convention 
Centre

Know
ledge Profiles are trade m

arked to Panoram
a M

edia Corp. Contact - sales@
panoram

a.co.za

info@signatureluxhotels.com  
www.signatureluxhotels.com  

135 West Street, Sandton

No frills, only what 
you need – 
comfortable bed, 
free coffee, free 
parking and free 
high-speed 
uncapped Wi-Fi
 

Each room has its own 
Wi-Fi router and 

100mb line fitted in 
the hotel for free 

seamless, high-speed 
connectivity

Smart 40-inch Samsung TV 
with streaming capabilities 
for your favourite Netflix and 
Showmax shows

SIGNATURE
HOTELS L

U
X

R5 for every room 
sold is donated to 

the Endangered 
Wildlife Trust

Room 
rate of 
R795



PLUS
■ Why don’t humans have a penis 
bone?
■ Why is Jupiter stripy?
■ What’s the slowest a plane can fly?
■ What would happen if the Earth 
stopped spinning?
■ Do fish drink? 
■ Are self-driving cars any good at 
parking?
■ Will e-learning replace 
teachers?
■ Why does the sea smell 
like the sea? 
■ What is dark energy?
■ How could I survive 
being washed up on a 
desert island?
■ What are the oldest plants on 
the planet?

■ How much sleep do we really 
need?
■ Why is the moon colourless?
■ Why do we shrink as we age?
■ Who really discovered penicillin?
■ Can any plants survive without 
nature?

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

PSYCHOLOGY

15 Why do we forget things?
Sorry, what was the question?

NATURE

24 Do dogs have visual dreams?
Heading back to the park after lights out ...

ENVIRONMENT

25 Is there acid snow?
Man, Frozen just got a whole lot weirder.

HISTORY

50 Anthropology and ethics
Examine the impact of South African anthropologists on 
the study of early humans.

FOOD 

70 Experiment with your food!
Everything in your eating environment affects the way 
you experience your food.

p.40

this issue
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So hot right now
7Is there a maximum 
temperature? We know there 
is a minimum temperature: 
0°K = −273.15°C. If a 
maximum temperature 
exists, why is there this 
limit? 
Jos Graindor, Pretoria

Sam Gregson, a high-energy 
particle physicist at the 
University of Cambridge, has 
answered this question. The 
amount of energy in a 
system determines the 
temperature of that system. 
A system can’t have a 
negative energy, so there is 
only so much heat you can 
remove from it and a limit to 
how cold you can get, which 
is called ‘absolute zero’. 
Scientists in Finland have 
managed to cool rhodium 
atoms to a 10th of a billionth 
of a degree above absolute 
zero.
Conversely, an absolute 
maximum temperature would 
mean that there would have 
to be a limit to the amount of 
energy you can give to a 
particle, and so far no such 
limit has been discovered. 
While the speed of light is 
known as the universal 
speed limit, it is impossible 
to achieve because it 
requires infinite energy to 
reach it. This means that this 
speed limit does not limit the 
amount of energy, and 
therefore, the temperature of 
an individual particle. 

The most energetic particle ever 
observed was a cosmic ray over 
Utah, travelling at 
99.999999999985% of the 
speed of light (it was probably a 
single proton with about 50 
joules of energy). This is 
equivalent to about 5 trillion 
trillion degrees Celsius, and there 
is no evidence that this is the 
hottest you could get to.
The highest possible known 
temperature is 142 nonillion 
kelvins (1032K.). This is the 
highest temperature that we 
know of according to the 
standard model of particle 
physics that underlies and 
governs our universe. 

Weave a web
7If we could shoot a web out of 
our hands like Spider-Man, how 
thick would it have to be to 
support an adult human?
Michael Dickinson, email

There are a number of factors to 
be considered when determining 
the strength of a spider’s web. 
The breaking strain or tensile 
strength can be measured by 
hanging a weight on a thread and 
measuring the weight at the time 

Refresh your mind

the quest for knowledgeinterestingV
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“Guys, we’re going 
to need a bigger 

thermometer”
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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 Jan Oosterhuis
I love learning new things – I 
look forward to every edition!
7 Patricia Banda
It’s great to have a magazine 
that my kids want to read as 
much as I do.
7 Jenny Lewis
The articles about happiness 
and mental health in issue 35 
were thought-provoking. Thank 
you.
7 Esther Bala
Great cover on the last issue – 
that dinosaur jumped off the 
shelf at me!
7 Jensen LeBlanc
Good to see a mag that focuses 
on more than gossip and lame 
lifestyle pieces.

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

@V_I_mag

Eye say!
7Only chameleons and seahorses 
have eyes that move 
independently. If this works for 
these reptiles and fish, why is the 
strategy not used by other species, 
including mammals?
Terence Dennison, via email

Chameleons have a wider field of 
vision than humans and the ability 
to swivel each eye independently 
(voluntary strabismus), allowing 
them to minimise movement and 
risk becoming a meal while still 
hunting their own food. Research 
by Professors Ehud Rivlin of the 
Technikon-Israel Institute of 
Technology and Gadi Katzir of the 
University of Haifa have shown 
that while the creatures’ eyes 

Techno toothpaste
7Why don’t the colours mix in 
multi-coloured toothpaste 
dispensing tubes? 
Hennie Briel, via email

Toothpaste stripes remain 
pristine due to the marvel of 
modern engineering – cut across 
a dollop of yours to check. The 
colours are found only on the 
surface of the toothpaste with 

the bulk of the toothpaste being 
white. The technique was invented 
by a New Yorker named Leonard 
Lawrence Marraffino in 1955, and 
involves the top portion of the 
tube containing the coloured 
material and the lower end of the 
tube containing the white 
material. There is no separate 
compartment in the tube – the 
colours remain separate due to 
their different viscosities. A 

narrow pipe that has small 
holes just below the neck of 
the nozzle extends from the 
nozzle to the white 
toothpaste. When we 
squeeze the tube we push 
the white toothpaste up, as 
well as the coloured material, 
which squeezes through the 
holes and coats the white 
toothpaste as it moves 
through the nozzle. 

move independently, in the split 
second prior to a strike, the 
chameleon focuses both eyes on 
the insect it is hunting, providing 
him with stereoscopic vision and 
the necessary depth perception 
and focus needed for a successful 
strike.
As a rule, 
mammalian 
survival for 
herbivores 
such as 
ungulates 
(horses, cattle, 
hippos, camels) 
and lagomorphs 
(hares, rabbits) 
relies on 
panoramic vision 
as well as excellent 

depth perception and focus – the 
abovementioned stereoscopic 
vision – to avoid predators. 
Evolution shows that both 
mammalian prey and predators 
developed stereoscopic vision for 
increased rapid depth perception 
and focus to ensure their survival.

A Tooth-brushing tools 
date back to 3500 to 
3000 BC.
A William Addis made the 
first toothbrush of a more 
modern design, in 
England around 1780.
A The first electric 
toothbrush was made in 
1939.

Shorts

Toothpaste: earning 
its stripes

it breaks. Elasticity is part of a 
thread’s strength too, as is the 
weight per volume (less weight 
per volume is better for strength).
One variety of spider silk has 
been given a tensile strength 
value of just above 1GPa, a unit 
of measuring force per unit area, 
making it half as strong as steel 
but more elastic. 
Theories abound as to how much 
of this thread would be needed to 
hold the weight of an adult 
human, with one researcher 
theorising that spider silk of 
approximately 0.9mm in diameter 
(about the same width as a 
typical sewing needle) would be 
enough to hang an average man 
from without twisting or pulling, 
which would result in breakage. 

736/2017



H ere’s one penguin you 
definitely wouldn’t want to 

pick up! Researchers have 
discovered a 61-million-year-old 
fossil belonging to a Waimanu 
– a giant penguin that stood 
1.5m tall.
The fossil was unearthed near the 
Waipara River in New Zealand’s 
Canterbury region, and dates 
back to the Palaeocene era. The 
bones differ significantly in 
structure from other Waimanu 
fossils discovered from the same 
period, indicating that there was 
a great deal of diversity among 
them. This could mean the 
evolution of penguins started 
much earlier than previously 
thought, perhaps even during the 
age of dinosaurs.
“This shows that penguins 
reached an enormous size quite 

early in their evolutionary history, 
around 60 million years ago,” 
said researcher Gerald Mayr. 
“What sets this fossil apart are 
the obvious differences compared 
to the previously known penguin 
remains from this period of 
geological history.
“The leg bones we examined 
show that during its lifetime, the 
newly described penguin was 
significantly larger than its 
previously described relatives,” 
Mayr continued. “Moreover, it 
belongs to a species that is more 
closely related to penguins from 
later time periods.”
The animal also likely differed 
from its more primitive relatives 
in another key way: it moved with 
the upright, waddling gait 
characteristic of modern 
penguins.

7HISTORY

Giant penguins may have roamed 
the Earth alongside dinosaurs

Prehistoric penguins 
were much larger 
than the birds we 
know and love today

Y our woolly jersey may soon do 
more than keep you warm: 

Swedish researchers have created 
‘textile muscles’ that could 
potentially be stitched into the 
clothes of injured or disabled people 
to enable them to move more easily.
“Enormous and impressive advances 
have been made in the development 
of exoskeletons, which now enable 
people with disabilities to walk again. 
But the existing technology looks like 
rigid robotic suits,” said researcher 
Edwin Jager. “It is our dream to 
create exoskeletons that are similar 
to items of clothing, such as running 
tights that you can wear under your 
normal clothes. Such a device could 
make it easier for older persons and 
those with impaired mobility to walk.”
The material is made by coating 
regular fabric with a fluid capable of 

conducting electricity. When a low 
voltage is applied to the fabric, the 
fibres from which it is made increase 
in length. By carefully controlling the 
knitted structure of the fabric, the 
researchers are able to create what 
they call “knitted muscles”.
 “If we weave the fabric, for example, 
we can design it to produce a high 
force. In this case, the extension of 
the fabric is the same as that of the 
individual threads,” said researcher 
Nils-Krister Persson. “But what 
happens is that the force developed 
is much higher when the threads are 
connected in parallel in the weave. 
This is the same as in our muscles.”
So far, the textile muscles have only 
been used in a simple robot device to 
lift a small weight. The next step is to 
integrate them into items of clothing, 
the researchers say.

7MEDICINE

‘Knitted’ muscles could help the 
disabled walk again

Artificial muscles made of woven 
fabric could be sewn into clothes 

to help disabled people get 
about more easily

Quickies
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T his little guy belongs to one of seven new frog 
species that were recently found hopping 

among the fallen leaves in the forests of India’s 
Western Ghats mountain range by researchers at 
the University of Delhi.
Part of the genus Nyctibatrachus, more commonly 
known as night frogs, four out of the seven 
amphibians discovered are less than 15mm in 
length – small enough to perch on a human 
thumbnail.
Despite being new to science, the frogs are 
relatively common in their local areas. “In fact, the 
miniature species are locally abundant and fairly 
common, but they have probably been overlooked 

because of their extremely small size, secretive 
habitats and insect-like calls,” said Sonali Garg, a 
researcher who worked on the project.
The frogs were classified using DNA studies and are 
part of an ancient genus of frogs that diversified on 
the Indian landmass approximately 70 to 80 million 
years ago. However, due to their close proximity to 
humans, several of them are facing extinction.
“Over 32%, that is one-third of the Western Ghats 
frogs, are already threatened with extinction. Out of 
the seven new species, five are facing considerable 
anthropogenic threats and require immediate 
conservation prioritisation,” said lead researcher 
SD Biju.

7ZOOLOGY

Tiny new frog species found in India

Robinmoore’s 
night frog is tiny 
enough to crouch 
on a coin
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T wo different batteries developed at Harvard 
and Pennsylvania State in the US could hold 

the key to better energy storage.
Both of the batteries aim to make energy storage 
more efficient and less environmentally harmful. 
Much of the current research focuses on ‘flow 
cells’ – a type of battery that can be recharged by 
simply replacing the electrolyte fluids inside – and 
it’s this path that the Harvard team has gone 
down. The researchers have modified the 
molecular structure of the electrolytes so that 
they can be dissolved in water and are more 
resistant to degradation. The result is a liquid 
battery that can store energy for over 10 years, 
and that contains no toxic materials. It’s hoped 
the battery will find applications in storing energy 
from wind turbines and solar panels.
Meanwhile over at Penn State, researchers have 
been experimenting with a flow cell battery 
whose two electrolyte solutions consist simply of 
solutions of CO

2 and normal air. The difference in 
pH balance is then used to generate an electrical 
current. The idea is that such a device could be 
fitted to coal- or oil-fired power stations and be 
used to reduce emissions while generating more 
energy.

7INNOVATION

Building better 
batteries
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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

S ucking a thumb or dummy up to the age of 
two is fine, but several studies have shown 

that beyond that, there is a risk that the front 
teeth can be pushed outward, or the side teeth 
shifted so that the top and bottom sets don’t 
meet. A 2001 study by the American Dental 
Association found that about 20% of children 
who suck their thumb beyond the age of four 
have a misaligned bite. 

Does sucking your 
thumb really ruin 
your teeth? 
Buhle Gambushe, Christiana

D uring the 1990s, astronomers measuring 
the rate at which the universe is expanding 

made a shock discovery: it’s actually 
accelerating, as if the whole cosmos is being 

propelled by some invisible source of energy. This 
is so-called dark energy and its origin is one of 
the deepest mysteries in science. Various 
explanations have been put forward, with 
arguably the simplest being that it’s a 
manifestation of so-called quantum vacuum 
processes. According to the laws of the 
subatomic world, there is always some 
uncertainty about the amount of energy filling 
even empty space. This vacuum fluctuation 
energy has been detected in the lab, and 
theorists have shown it can have the ‘anti-
gravitational’ effects of dark matter. So far, 
however, they have struggled to produce a 
detailed theory of its cosmic effects.
This has led to suggestions that dark energy may 
simply be a force-field left over from the Big 
Bang. Sometimes called quintessence, it’s 
capable of getting stronger over time, but again 
details remain elusive. There have even been 
claims that dark energy is leaking out from 
hidden extra dimensions of space that failed to 
expand following the Big Bang. Until there’s a 
breakthrough in the underlying theory, however, 
all this is little more than speculation. 

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

A  In Vietnam, 
the number three 
is viewed with 
suspicion: it is 
considered bad luck 
to have three people 
in a photograph, as 
the middle person 
is supposedly more 
likely to die sooner.
A  In 1991, there was 
only one website. 
Today there are 
an estimated 850 
million.
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Can a computer 
generate a truly 
random number? 
Leon Bezuidenhout, Kempton Park

C omputers are often required to produce random numbers 
as they’re useful for a host of tasks, from taking random 

samples of data to simulating the formation of galaxies. But 
computers produce these numbers using mathematical 
formulas, which means they aren’t truly random. This isn’t 
as bad as it seems, as true randomness is prone to 
producing bizarre patterns that can fool researchers into 
seeing effects that don’t exist. To avoid this, the 
so-called pseudo-random number generator (PRNGs) 
formulas used in computers undergo statistical tests 
to keep the risk of long ‘runs’ below a certain 
threshold. Even so, some computer-generated 
random numbers have still caused problems. 
Subtle patterns in the output of the so-called 
RANDU generator created by IBM in the 1960s 
is suspected to have undermined the reliability 
of many research projects over the years. 

The Dark Energy Camera in 
Chile helps scientists study the 
expansion of space
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1. Water
You can only survive three days without water. 

Scavenge the beach for containers and set 
each one in the sand, at the bottom of a wide, 
shallow pit. Line the sides with palm leaves, 
arranged so that rain drips into the bottles. 
While you wait for rain, explore the island to 

look for streams.

2. Food
Coconuts are a great food source. Wedge one 

on the ground, with the pointed end facing 
upwards. Find the largest rock you can lift and 

drop it onto the coconut to break the husk 
fibres apart. One survivor of the 2004 tsunami 
ate nothing but coconuts for 25 days before 
being rescued. So your chances are good!

3. Shelter
Unless you can sleep, you will lose the ability to 
concentrate, plan and stay motivated after just 
one or two nights. A bundle of small branches 
spread on the ground and covered with palm 
leaves is still better than sleeping directly on 
the sand. After that, build a low bed frame by 

tying together saplings.

How could I survive on a desert island?
Andrew Clark, Vrede

Why didn’t 
dinosaurs evolve 

to be more intelligent?
Siyanda Cele, Somerset East

T hey did! Dinosaurs evolved into modern 
birds and some of them are extremely 

intelligent. In Japan, there are crows that have 
learnt to use the traffic to crack the shells of 
nuts that they drop – and they will wait for the 
lights to turn red, so they can safely retrieve 
them. 
One reason that birds still aren’t as intelligent 
as humans is that a heavy, energy-hungry brain 
doesn’t mix well with birds’ main adaptive 
advantage – flying. It’s important to realise 
that intelligence isn’t the goal of evolution, nor 
is it always the best adaptation to the 
environment. The enormous sauropod 
dinosaurs lasted on the planet for 100 million 
years, despite their tiny brains. We’ve had 
‘intelligence’ for just a few million years, so it’s 
too early to say whether it is a better strategy. 

Archaeopteryx was 
an animal that 
shared features of 
both dinosaurs and 
modern birdsA Apples are said to 

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

A  Dinosaur skulls 
often had holes in 
them to make them 
lighter. This obviously 
had an adverse effect 
in terms of brain 
protection.
A  Early dinosaur 
researchers 
speculated that some 
species may have 
had two brains – one 
in the head and one 
near the hip area. 
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Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za
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The percentage of 
amphibian species at risk of 

extinction. Threats are 
habitat loss, pollution, 
disease and climate 

change.

32

The number of years ago 
that humans first reached 
North America – 10,000 

years earlier than 
previously thought. 

24,000

47M ost fish have an immune system similar to other 
animals with backbones. They produce antibodies that 

detect and bind to substances invading the body, like viruses 
and bacteria, and instruct white blood cells to destroy them. 
Just like in humans, it’s possible to vaccinate a fish against 
future infections by exposing them to a less virulent strain of 
a disease-causing microbe. Fish also cover themselves in a 
layer of sticky mucus that traps microbes and contains 
antimicrobial chemicals. The more stressed a fish gets, the 
more infection-fighting goo it makes. 

Do fish have an 
immune system?
Zodwa Mpanza, Bloemfontein

Why do wagon 
wheels sometimes 
seem to move 
slowly in old films? 
Rufus Kekana, Cradock

F ilms are shot as a series of individual 
frames taken at around 24 per second. If 

the wagon wheel is rotating at precisely the 
right rate, then a spoke in one frame will have 
been taken up by another spoke in the next 
frame, creating the impression the wheel is 
stationary. If they’re slightly out of sync, 
however, the wheels will appear to move in 
slow motion. 

*Including clonal colonies with interconnected root systems, but discounting plants without reliably determined ages

The percentage of fish that 
was mislabelled in Los 

Angeles sushi restaurants, 
according to DNA tests.

What are the 10 oldest plants on the planet?

1. Seagrass colony 
(Posidonia oceanica)
100,000 years old

Balearic Islands, Spain

2. ‘Pando’  
Quaking aspen colony

80,000 years old
Fishlake National Forest, Utah

3. ‘Jurupa Oak’  
Palmer’s oak colony
13,000 years old

Jurupa Mountains, California

4. Mojave yucca
12,000 years old
Mojave Desert, 

California

5. Huon pine colony
10,500 years old

Mount Reed, 
Tasmania
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Do all planets have 
magnetic fields?
Bafana Mhlanga, East London

N o, not all planets have magnetic fields. The four gas giants have extremely 
strong magnetic fields, Earth has a moderately strong magnetic field, 

Mercury has an extremely weak field, but Venus and Mars have almost no 
measurable fields. Planetary magnetic fields are formed by the interaction 
between the convection of interior conducting material (molten rock and metal) 
and the planet’s own rotation. Mercury’s field is weak because it rotates so 
slowly. Venus doesn’t have an appreciable field because there appears to be 
little convection in its molten interior. Mars doesn’t have an appreciable field 
– although it did in the past – because its interior has solidified. 

How much sleep do we 
really need?
Fred Hoffman, Harrismith

T he cliché is that we need eight hours a night, but the actual 
answer to this question is more complicated. Our sleep 

requirements change throughout life. Guidelines proposed by the 
National Sleep Foundation in 2015 recommended that newborns 
have 14 to 17 hours per night, teenagers have eight to 10 hours, 
and adults have seven to nine hours. These guidelines focus 
largely on ‘average’ requirements, but individuals can differ 
greatly from one another. For example, it may be appropriate for 
certain teenagers to have as few as seven hours per night, or as 
many as 11. If you’re not functioning your best, it’s worth 
considering whether you’re getting enough sleep.

6. ‘Old Tjikko’ Norway spruce
9,550 years old

Fulufjället Mountains, 
Sweden

7. ‘Old Rasmus’ 
Norway spruce
9,500 years old

Härjedalen, Sweden

8. Antarctic moss
5,500 years old
Elephant Island, 

Antarctica

9. Bristlecone pine
5,066 years old

White Mountains, 
California

10. ‘Methuselah’ 
Bristlecone pine
4,848 years old

White Mountains, California

A  The largest magnet 
in the world is in 
Los Alamos National 
Laboratory in New 
Mexico. It has a 
strength of 100 
tesla – for reference, 
the electromagnets 
that pick up cars 
in junkyards have a 
strength of around 
2 tesla.
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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
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What connects rats 
and landmines?

1.
The giant 
pouched 

rat is a 
large African 
rodent, only 

distantly 
related to true rats. 

They can weigh up to 
1.5kg and measure 

45cm from nose to tail.

2.
Giant pouched rats 
are omnivorous, 
but they are 
particularly 
keen on 
bananas. They 
are also 
highly 
intelligent and 
can easily be 
tamed using a clicker, 
which they learn to associate 
with banana treats.

3.
They are much 
more than just 
pets though, 
because they 
can smell 

explosives at very 
low concentrations. 

A Belgian NGO has so 
far trained more than 280 rats 
to sniff out TNT.

4.
The rats are used to 
detect landmines in 
Mozambique, 
Cambodia and 
Angola. A single 
rat can check 
200m2 in 20 
minutes 
– something that 
would take a human 
four days to do!

Are fireworks bad for the environment? 
Stuart Ching, Bedfordview

F ireworks propel a cocktail of chemicals into 
the atmosphere, many of which can harm 

both people and the environment. The vivid 
colours in firework displays come from metallic 
compounds such as barium or aluminium that 
can have negative impacts on animal and human 
health. Additionally, to produce the oxygen 
needed for an explosion, many fireworks contain 

oxidisers known as perchlorates. These can 
dissolve in water, contaminating rivers, lakes 
and drinking water. Finally, fireworks release a 
fine cloud of smoke and particulate matter, 
affecting local air quality. Some newer, ‘cleaner’ 
fireworks replace perchlorates with safer 
alternatives, or use compressed air to reduce 
smoke created. 

P anels that convert solar energy into 
electricity last for decades, but when 

they do eventually wear out, they can be 
turned into new products – including fresh 
solar panels. Most of the materials they’re 
made from, such as glass, aluminium and 
copper, have been recycled for years. The 
semiconductor materials in them, such as 
silicon and cadmium telluride, can virtually 
all be recovered by specialist companies. 

Can solar panels  
be recycled?
Thomas Jane, MuldersdriftWhy are fats solid at 

room temperature but 
oils liquid? 
Nandi Gwija, La Lucia

T o form a solid, molecules need to pack together 
nicely, while in a liquid there is less order and 

the molecules flow around each other. Fat molecules 
are mostly made up of long, straight hydrocarbon 
chains. Because they are straight they pack neatly 
with their neighbours (think of the way uncooked 
spaghetti packs together in a jar). Oils generally have 
chains which are kinked; this stops them interacting 
so tidily and so they stay liquid (imagine the storage 
problems you’d have if there was a bend in the middle 
of every piece of spaghetti). By definition, fatty 
molecules that form liquids are called oils and those 
that form solids are called fats. 

A  Fireworks made 
their first appearance 
in English history at 
the wedding of Henry 
VII in 1486.
A  Queen Elizabeth I 
(on the throne from 
1558 to 1603) was a 
big fan, creating an 
honorary title – ‘Fire 
Master Of England’ – 
for whichever subject 
could create the best 
fireworks.
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I t’s one of the most famous stories in medical science: 
Scottish bacteriologist Alexander Fleming comes into his 

lab in London one day in 1928, and finds that bacteria on a 
test dish seem to have been wiped out by some mould that 
had landed in the dish. Fleming discovers the mould is 
secreting a compound he calls penicillin – it’s the world’s first 
antibiotic. Antibiotics have since saved countless people from 
deadly bacterial infections.
Yet Fleming himself was unconvinced penicillin could be 
turned into an effective treatment and lost interest in his 
discovery. Credit for turning a chance finding into one of the 
greatest medical breakthroughs ever should go to the 
Australian pathologist Howard Florey and the German-born 
biochemist Ernst Chain. During the late 1930s, they purified 
and stabilised penicillin, and in 1941 became the first to 
treat a patient. Despite a brief improvement, the patient died, 
as there wasn’t enough of the wonder drug. This led Florey to 
cajole the giant US pharmaceutical companies into setting up 
mass-production facilities. By the D-Day landings of 1944 
there was enough penicillin to treat thousands of injured 
troops who would otherwise have died. The following year, 
Fleming won the Nobel – along with Florey and Chain. 

Alexander 
Fleming

Howard 
Florey

Ernst  
Chain
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Why do we 
forget things? 
JJ Essop, Tulbagh

M ultiple explanations have been proposed.  
We may forget because we didn’t store the 

memory effectively in the first place. It is also 
possible that memories decay over time. As they 
have not been revisited, their biological ‘trace’ 
becomes weak. Another theory suggests that new 
memories can interfere with older ones. Or that 
memories have been encoded and stored but that 
there is a problem with retrieval. Scientists 
sometimes refer to ‘motivated forgetting’ too, which 
involves forgetting an unwanted memory such as a 
trauma. This is controversial as there is also 
evidence that such unwanted events may be 
particularly difficult to forget. Forgetting is not 
always a bad thing! It would waste cognitive 
resources if we remembered every last detail of the 
world around us. 

Can any plants live without 
sunlight in nature? 
Sindisiwe Siyaya, Queenstown

A ll plants can survive for short 
periods without light. Obviously, 

they need to be able to last through the 
night, but they can also cope with a 
longer darkness in an emergency. If you 
leave a tent pitched on the same patch 
of lawn, the grass underneath turns 
yellow and spindly. This is an 
adaptation, called etiolation, which 
focuses the plant’s remaining resources 
into growing as far as possible to try 
and reach sunlight again. There are also 
some plants that have lost the power of 
photosynthesis altogether. The genus 
Orobanche (commonly known as 
‘broomrape’) is an example. The plants 

have no chlorophyll and get all their 
nutrients by parasitically attaching to 
the roots of nearby plants instead. 
Although broomrape doesn’t harness 
sunlight itself, it is still indirectly reliant 
on the sun to provide energy to its host 
plant. 
Some other parasitic plants, called 
mycoheterotrophs, feed on fungi and 
these could theoretically survive in 
complete darkness for months or even 
years. But of course, those fungi in turn 
get their energy by digesting dead plants, 
and in a permanently dark world, this 
food source would eventually run out. No 
plant can live without sunlight forever. 

Broomrape lacks 
chlorophyll, so gets 
 its nutrients by 
parasitically attaching  
to other plants

Who really discovered 
penicillin?

A   Emotional 
intensity makes a 
difference as to 
where memories are 
stored in the brain.
A   Learning new 
facts causes physical 
changes in brain 
structure.
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Nature

Animals with large territories, such 
as lions, will often be frustrated by 
the confines of a zoo enclosure



A trip to the zoo can be a fun and educational day out, but do these 
institutions do more harm than good?  

 7 TEXT: DR LORI MARINO 

CAN WE 
IMPROVE 

THE LIVES 
OF CAPTIVE 
ANIMALS?

Lori is a neuroscientist and animal behaviour expert at Emory 
University in Atlanta, Georgia. She is also the founder and 

executive director of the Kimmela Center for Animal Advocacy, 
and president of The Whale Sanctuary Project
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U
ntil fairly recently, 
zoos and 
aquariums were 
primarily places 
to take children 

for a fun afternoon. Few 
people gave ethics much 
thought as they stood in front 
of a cage watching a tiger 
pacing back and forth. Today, 
however, the entire enterprise 
of displaying wild animals is 
under intense scrutiny, by 
both the general public and 
the scientific community. We 
now know a lot more about 
how animals fare in zoos and 
aquariums (and we therefore 
understand why that tiger was 
pacing), and zoos and 
aquariums have to answer 
tough questions when they 
claim, for example, that all of 
the animals in their 
collections live long, happy 
and healthy lives. 

A A different look
Not so long ago, the 
collections of unusual and 
exotic creatures at zoos 
included humans from other 
cultures around the world. As 
recently as the early 1900s, 
people from Africa were 
displayed as exhibits. One of 
the most famous of these 
individuals was Ota Benga, a 
Congolese man who was 
captured by slave traders and 
taken to the US where he was 
displayed in the Monkey 
House with apes. While 
Benga was eventually freed 
from the Bronx Zoo, he 
committed suicide a few years 
after being released.
In the 1960s and 1970s, zoos 
and aquariums started to 
rebrand themselves as places 
of education and 
conservation. But in many 
cases, the change was largely 
one of appearance. 
Enclosures and concrete 
tanks became ‘habitats’, 
tricks became ‘behaviours’, 
and elephant displays were 
painted with scenes of Africa. 

And that is where most zoos 
and aquariums still are today.
Small cages with bars may 
have been replaced with 
larger, more natural-looking 
areas, but the changes have 
little to do with what the 
various animals need to 
thrive and more to do with 
the appearance of nature.
In 2016, zoos and aquariums 
struggle with the fact that 
people are more informed 
about the mental and social 
complexity of non-human 
animals and the psychological 
characteristics they share 
with us. We’ve seen dolphins 
recognising themselves in 
mirrors, chimpanzees 
grieving, elephants consoling 
one another, crows making 
complex tools, pigs playing 
video games, and fish 
enjoying friendships together. 
Characteristics like these not 
only allow us to see ourselves 
in them; they also make it 
clearer why many animals 
fare so poorly in captivity. 

A Tragic events
The last few years have also 
seen a series of events that 
have brought to the fore the 

challenges faced by both 
animals and humans in zoo 
and aquarium settings. The 
killing of trainer Dawn 
Brancheau by orca Tilikum at 
SeaWorld Orlando in 2010 
and films like The Cove and 
Blackfish have propelled the 
marine park industry into the 
spotlight, raising troubling 
questions about the ethics of 
holding dolphins and whales 
in concrete tanks and forcing 
them to perform. Following 
Brancheau’s death, the USA’s 
Occupational Safety and 
Health Administration 
(OSHA) ordered SeaWorld to 
end human ‘water work’ with 
orcas during shows. 
Furthermore, a study 
published in the journal 
Animals in August 2016 
found that aggressive 
behaviour in orcas increases 
when they are trained to 
perform.
Again in response to public 
demand, the US-based circus 
company Ringling Bros and 
Barnum & Bailey Circus put 
on its last elephant show. 
Their 11 elephants have now 
retired to a facility in Florida. 
In the UK in the 1990s, 

rigorous welfare regulations 
were introduced regarding 
captive whales and dolphins. 
Existing dolphinaria were 
incapable of meeting the new 
standards. They closed, 
ending the UK’s dolphin and 
whale marine park 
industry.

Not so long ago, the collections of unusual 
creatures at zoos included humans from 
other cultures
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Ota Benga was taken from the Congo in the early 20th century and 
was exhibited at the Bronx Zoo. He was later released, but pined for 
his homeland. He committed suicide in March 1916
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 SeaWorld trainer Dawn Brancheau was killed by the 
male orca Tilikum in February 2010. Hers was the third 
death in which Tilikum had been involved

 In July last year, Arturo the polar 
bear died in a zoo in Argentina. 

A petition to move him to a more 
suitable habitat in Canada had 

gathered thousands of signatures
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A Update: France has 
banned the captive 
breeding of dolphins 
and killer whales

Shorts



More recently, the 
ongoing news stories 

about deaths in zoos around 
the world – Marius the 
‘surplus’ giraffe in the 
Copenhagen Zoo, Harambe 
the gorilla in the Cincinnati 
Zoo, and Arturo the polar 
bear in Argentina’s Mendoza 
Zoological Park – have 
turned these animals into 
causes célèbres for good 
reasons. 
Three facts remain central to 
the future of zoos and 
aquariums. First, the welfare 
of many of their captive 
animals remains poor, 
especially the larger species 
like dolphins, whales, 
elephants, bears and big cats. 

There is overwhelming 
scientific evidence that these 
highly intelligent, socially 
complex, wide-ranging 
mammals, who are the ‘big 
ticket’ items for zoos and 
aquariums, cannot thrive in 
captivity. Elephants and 
cetaceans live significantly 
shorter and less healthy lives 
in captivity. Orcas, who can 
travel 160km a day in the 
ocean, chew the bars of their 
tanks, grinding their teeth 
down to stubs. Elephants, 
who are capable of roaming 
tens of miles a day in the 
wild, sway back and forth. 
Gorillas eat their own faeces. 
And polar bears are offered 
ice lollies as they waste away 

in hot, humid climates that 
are anathema to their very 
physiology.
Second, the direct 
conservation efforts of many 
of the world’s zoos and 
aquariums are minimal. 
While there have been a 
handful of successes, such as 
the California condor, 
Przewalski’s horse, the British 
field cricket and the Partula 
snail, these are not ‘big ticket’ 
species that bring in high 
levels of revenue from 
visitors. Plus, most animals in 
captivity are never 
reintroduced to wild 
populations. The majority of 
elephants currently in 
European zoos were caught 

in the wild, thereby 
exacerbating, not 
diminishing, conservation 
problems for wild 
populations. Moreover, most 
successful reintroductions 
around the world occur in 
specialised breeding and care 
centres, not zoos open to the 
public. For example, the 
Zoological Society of London 
engages in numerous global 
conservation initiatives, but it 
isn’t clear that the 
effectiveness of these 
programmes is dependent 
upon it having wild animals 
on display.
In a lot of countries, there are 
restrictions on reintroducing 
certain species into the wild. 
And the proportion of 
revenue spent by most zoos 
and aquariums on actual 
conservation projects pales in 
comparison to what is spent 
on the ‘visitor experience’. 
(Most highly endangered 
species kept in zoos are too 
genetically inbred to 
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There is evidence that seeing an animal in 
captivity actually decreases conservation 
concerns for that animal

Nature

A concrete cage at London Zoo couldn’t be 
further from the natural habitat of these 
polar bears, photographed in the 1970s



contribute to the health of 
wild populations.)
Third, zoos and aquariums 
continue to maintain that 
seeing animals on display 
educates people in 
conservation values. They 
promote their facilities as 
conservation centres that 
create ‘connections’ between 
the visitors and the animals. 
But we’ve been viewing 
elephants in zoos for decades, 
yet these animals are now on 
the brink of extinction. 
Indeed, despite the fact that 
hundreds of millions of 
people have visited zoos and 
aquariums, we’re currently 
witnessing a global mass 
extinction event.
There has yet to be published 
a study providing strong 
evidence that viewing animals 
on display has any real 
long-term educational value. 
On the other hand, there is 
evidence that seeing an 
animal in captivity and in 
association with humans 

actually decreases 
conservation concerns for 
that animal. 
At the same time, attendance 
at zoos and aquariums is 
falling. SeaWorld’s stock has 
been shaky since the 
worldwide showing of 
Blackfish in 2013. The 
company’s stock price 
dropped precipitously from a 
high of R530 in May 2013 to a 
low of R240 in December 
2014, along with visitor 
attendance. In 2016, they 
continued to experience stock 
and revenue declines.

A A new model 
What, then, can these 
facilities do to become 
relevant to a 21st-century 
world? More than anything, 
they will need to reflect our 
changing relationship with 
animals from one of 
objectification and 
exploitation to one of 
restoration and reconciliation. 
First, they will need to stop 

breeding their captive 
creatures and stop importing 
wild animals. Public pressure 
has forced SeaWorld to 
announce an end to all orca 
breeding in its parks around 
the world, and the US 
government has already 
declined Georgia Aquarium’s 
application to import 18 
wild-caught beluga whales 
from Russia. Aquariums will 
need to end their theatrical 
shows, which serve no 
purpose other than to provide 
spectacle for visitors. 
Animals should not be 
imposed upon to perform for 
food.
Second, these facilities will 
need to move to a life-
enhancing model. Many 
aquariums already engage in 
rehabilitation of stranded 
marine mammals and other 
animals, and such efforts can 
become a focal point for real 
education and conservation. 
And third, zoos and 
aquariums need to move 

toward the only model that 
can truly justify their 
existence: they must become 
sanctuaries.
An authentic sanctuary 
differs from a zoo or 
aquarium in one critical way. 
While the priority of a zoo is 
to give the human visitor an 
enjoyable experience, the 
priority of a sanctuary is the 
health and wellbeing of its 
animals. Sanctuaries offer 
more natural environments, 
and are places where the goal 
is to give back to the animals 
as much as possible of what 
was taken from them. 
Sanctuaries can provide real 
education, since they have no 
need to hide uncomfortable 
truths from their visitors. 
And while those who run 
for-profit zoos and aquariums 
depend on staying in 
business, sanctuary owners 
would like nothing more than 
to be put out of business as a 
result of a decline in the 
kind of abuse and 
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San Diego Zoo offers a better environment 
for the animals, but the enclosure is still 
smaller than a polar bear’s natural range



exploitation of animals 
that makes refuges such as 

these necessary. 

A A bright future?
Some more progressive zoos 
have already started the 
process of evolving from 
places of spectacle to authentic 
centres of restoration, 
education and conservation. In 
2005, Detroit Zoo closed its 
elephant exhibit and moved its 
two elephants to the 
Performing Animal Welfare 
Society (PAWS) sanctuary in 
California. In 2013, Toronto 
Zoo did the same thing and 
moved its three elephants to 
PAWS. In 2016, the National 
Aquarium in Baltimore 
announced plans to create a 

sanctuary in Florida or the 
Caribbean for its eight 
bottlenose dolphins.
Meanwhile, The Whale 
Sanctuary Project, a new 
not-for-profit organisation, is 
planning the first North 
American seaside sanctuary 
for cold-water dolphins and 
whales, which will provide an 
option for orcas and belugas 
currently on show at marine 
parks. Another example of a 
successful non-profit wildlife 
sanctuary is the Marine 
Mammal Center in Sausalito, 
California, where seals and sea 
lions are rescued and 
rehabilitated in a state-of-the-
art facility. When the time is 
right, the animals are released. 
At the same time, the Marine 

Mammal Center offers 
volunteer and education 
programmes to engage the 
general public.
Even as they adopt a model 
that’s no longer rooted in 
exploitation, zoos and 
aquariums can still operate as 
businesses. While the animals 
thrive in a more natural, 
sanctuary-based setting, 
visitors can enjoy engaging 
and interactive displays that 
are made possible by 
increasingly sophisticated 
computer-generated graphics, 
immersive technology and 
virtual reality. Ironically, then, 
as they give up live animal 
displays in favour of more 
technology, zoos and 
aquariums have the 

opportunity to actually 
become more natural and 
authentic.
The model for the future will 
likely involve a melding of 
for-profit corporate expertise 
and experience with non-
profit motives, goals and 
models of animal care, 
education and conservation. 
Far from having a bleak 
future, zoos and aquariums 
that shift to this more 
progressive model will not 
only thrive, but become 
cultural leaders in our 
relationship with the other 
animals with whom we share 
this planet. The choice is up 
to them.  7
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Elephants at the Performing Animal 
Welfare Society (PAWS) can enjoy 
lots of room to roam, along with a 

more naturalistic environment

Nature



View from a zoo

T he time is ripe for a 
revolution. Humans have 

been keeping animals in zoos 
since 1752 (the Tiergarten 
Schönbrunn zoo in Vienna), and 
in private menageries since 
Egyptian times. Since then 
we’ve made huge leaps forward 
in our scientific understanding 
of animals – but our steps to 
implement change for their 
wellbeing have not progressed 
at the same rate. Over the last 
few hundred years, wild 
landscapes have been 

Charlotte Corney is director of the 
Isle of Wight Zoo. The attraction has 
a strong focus on providing homes to 
rescued big cats, and is currently 
being converted into a charity. She 
argues that zoos have a vital role to 
play in conservation

desecrated and their 
inhabitants persecuted at an 
unprecedented pace, while zoos 
have failed to convert visitors 
into passionate 
conservationists.
So what now? Do we 
acknowledge our failings and 
just ‘give up’, at this most 
critical time when we’re facing a 
sixth mass extinction? Or do we 
do things differently and start 
winning more battles? I’m in the 
latter camp, despite 
understanding and 

acknowledging the scale and 
scope of work to be done.
Zoos and similar facilities are 
uniquely positioned to influence 
the hearts and minds of 
decision-makers throughout the 
world. They attract people of all 
ages and backgrounds – some 
700 million annually present 
themselves as potential recruits 
for the wildlife cause. That’s a 
phenomenal resource to just 
throw away should zoos cease 
to exist, but it’s also a 
phenomenal resource to waste. 

If people walk out of our gates 
lacking the understanding and 
motivation to take action, we 
will continue to lose the icons of 
our conservation campaigns, 
and with them, our planet’s vital 
biodiversity. Should that time 
come, there would be little 
point in keeping a living 
museum of animals, and I’d say 
‘let them go’. 
In order for us to inspire our 
audience in favour of 
conservation, we need to show 
them our problems and ask for 
their help. I see the general 
public’s increasingly informed 
status as a strength to draw on, 
not something to fear. This may 
mean they’re more likely to 
support funds that go directly to 
the animals, rather than visiting 
artificial environments; they 
might travel further to visit 
particular species living in 
specialised centres; but they 
may also start to empathise 
with, rather than condemn, our 
endeavours to help save the 
world’s wildlife. Our challenges 
are complex but not impossible, 
as long as we de-
institutionalise, drop egos and 
are prepared to reinvent 
ourselves.
The public already vote with 
their feet: they’ve told us that 
it’s unacceptable to keep 
certain species (such as orcas) 
in captivity, and many people 
have boycotted circuses with 
wild animals to such an extent 
that they are now defunct. 
These movements are 
encouraging.
Zoos are still, for the most part, 
dependent on commercial 
revenue, but this should not be 
an obstacle to making the right 
decisions about which species 
they house. If they are smart 
enough to talk to their visitors, I 
am sure they will be able to 
combat the loss of ‘big ticket’ 
animals. But this change should 
not be attempted in isolation: 
the zoo world must think 
‘collaboration’ not ‘competition’.
Some zoos should become 
sanctuaries for rescued or 
unwanted animals, but if we 
take the line that all zoos 
should cease breeding, then we 
are relying on in-situ 
conservation efforts alone to 
protect our planet’s wildlife. I, 
for one, am not ready to gamble 
on that.

Lemur in captivity 
at the Isle of 

Wight Zoo, UK
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Do you think that zoos 
and aquariums are 

outdated, or do you think 
they’re still valuable? Have your say on our Facebook page, 

@VeryInterestingmag.
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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

How do squid 
survive the extreme 
pressures of 
deep water?
Adam Stephens, Salisbury

A big challenge facing squid in the 
deep sea is keeping their cells 

working. Under high pressure, important 
molecules like proteins in cell membranes 
and enzymes become squashed and bent 
out of shape and either work more slowly 
or not at all. One way squid counteract 
this is by loading their bodies with 
trimethylamine oxide or TMAO, which 
helps large molecules keep their shape. 
For many deep sea animals, the deeper 
they live the more TMAO they have in their 
bodies. TMAO also gives rise to the 
distinctive fishy smell of many sea 
creatures – the deeper the species lives, 
the more it smells. 

Why is the moon 
colourless? 
Jill Verwey, Ballito

D espite appearances, the moon is not 
entirely devoid of colour. Apollo 

astronauts described its colour as 
‘brownish’. Careful study shows that the 
dark areas, or ‘maria’, display hints of 
blue or brown while the highland areas 
have faint traces of yellow, pink and 
pale blue. These differences are mainly 
due to varying amounts of metals such 
as iron or titanium in the surface 
minerals.
Unfortunately, the human eye isn’t 
sensitive enough to pick out these slight 
differences in colour from a distance. 
However, much of the lunar surface contains 
minerals that are naturally grey and these 
dominate the colour we perceive from Earth.

Y es. In 2001, researchers at MIT monitored brain activity in rats as they solved a maze. They found 
that the animals showed the same brain activity patterns during sleep. The match was so close 

that the researchers could tell which part of the maze the rat was dreaming about. Cats and mice show 
similar results, so it is likely that visual dreams are common to all mammals, including dogs. 

Do dogs have visual dreams?
Zanele Sithuli, Vereeniging

A  Dogs sometimes 
growl, whine and bark 
while asleep.
A  Older dogs may 
experience disrupted 
sleep cycles, and 
pace and bark while 
they’re awake.
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T he cartilage pads between the joints in your legs and spine 
gradually wear away as you get older, and osteoporosis can 

cause the vertebrae themselves to shrink slightly. You also lose 
muscle as you age and all of these factors mean your skeleton 
slumps down a little more. Between the age of 30 and 70, this adds 
up to about 3cm height loss for men and 5cm for women, 
increasing to 5cm and 8cm by age 80. 

Why do we shrink  
as we age?
Anele Njomane, Daveyton

A cid snow is produced in exactly the same way as acid rain. It all starts 
when sulphur dioxide and nitrogen oxides are emitted into the 

atmosphere, typically by power stations burning fossil fuels. Inside clouds, 
these molecules react with tiny droplets of water to form sulphuric and 
nitric acids. The water eventually falls as drops of acid rain, or, if it is cold 
enough, ice crystals form and fall as acid snow. Acid snow can be 
particularly damaging since it can accumulate on the ground, before 
abruptly releasing a large quantity of acidic water into the environment 
when it melts. 

Is there acid snow (like acid rain)?
Thinus Benade, Germiston

It was at that point 
Dave wished he’d  
taken up a nice  
desk job instead

A  Descriptions of 
the Kraken, the 
massive squid-like 
creature of Norwegian 
folklore, put its size 
at anywhere between 
‘the length of 10 
ships’ and nearly 3km 
long (making it easy to 
mistake for an island).
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On the island of 
machines 
L es Machines de l’île or ‘Machines of 

the Isle of Nantes’ is an artistic project 
based in the French city of Nantes’ old 
shipyards. The novelist Jules Verne (20,000 
Leagues Under the Sea, Around the World 
in 80 Days) is one of the city’s most 
famous past residents and, inspired by his 
imagination and the mechanical designs 
of Leonardo da Vinci, artists François 
Delarozière and Pierre Orefice have created a 
surreal wonderland of oversized installations 
and moving machines, including the 
45-tonne Great Elephant, 12m high and 8m 
wide, designed to carry up to 49 passengers.



F or centuries, the 
world’s physicists, 
writers and 
philosophers have 

argued over whether time 
travel is possible, with most 
coming to the conclusion 
that it’s never going to 
happen. But on an 800-acre 
plot of land just outside the 
small town of Comfort, 
Texas, a group of architects, 

engineers and scientists are 
building a ‘Timeship’ that 
they say could transport tens 
of thousands of individuals 
to a far-distant future.
Their approach does not 
involve the use of flux 
capacitors, or zooming at 
light-speed through black 
holes. Instead, the Timeship 
aims to store people at such 
low temperatures that their 

bodies are preserved for a 
future civilisation to 
reanimate them, a concept 
known as cryonics. “Just as a 
spaceship allows people to 
move through space, 
Timeship will allow people 
to travel to another 
time in the future,” explains 
Stephen Valentine, who is 
the director and principal 
architect of the Timeship PH
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A new facility 

will store tens 

 of thousands of 

cryogenically 

frozen people.

 The hope is to 

one day bring 

them back to life, but 

just how realistic

 are its aims?LIVE
FOREVER
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Can we defeat death 
and rise again?



project. Valentine has 
been given a 

multimillion-dollar budget 
from anonymous donors to 
develop a ‘mecca’ for 
cryonics and life extension. 
As well as a fortress-like 
building that can store frozen 
people, Timeship plans to 
store other precious 
biological samples such as 
organs, stem cells, embryos, 
and even the DNA of rare or 
threatened species. The site 
will also house the world’s 
largest life extension 
research centre, the Stasis 
Research Park.
The entire facility will be 
off-grid, using wind and solar 
energy to avoid potential 
power outages, and the 
location has been carefully 
chosen to be far from 
earthquakes, tornadoes, 
snowstorms and any other 
turmoil the world might 
throw at it in the next few 
hundred years. “You don’t 
want to be near a military 

base or nuclear plant either,” 
says Valentine, who speaks at 
a frantic pace with a 
theatrical Boston drawl. He 
has spent five years finding 
and designing the site, while 
studying pyramids, ancient 
tombs, bank vaults and 
medieval fortresses – 
“anything that has stood the 
test of time”. He has even 
consulted experts on how to 
protect frozen time-travellers 
from the effects of a nearby 
two-megaton nuclear bomb. 
The resulting design is an 
epic spaceship-castle hybrid, 
with thick, low, circular walls 
surrounding a central 
tomb-like chamber, where 
thousands of storage pods 
will be held under high 
security. The exact technique 
that will be used to cool the 
bodies is not yet clear, but it 
is likely to involve the bodily 
fluids being drained and 
replaced with a solution that 
helps protect tissue from the 
formation of ice crystals. The 

storage pods will use the 
cooling power of liquid 
nitrogen to keep the bodies 
at around -130°C, and should 
be able to maintain low 
temperatures without power 
or human maintenance for 
up to six months, says 
Valentine. He hopes to start 
testing the first prototype 
pods next year. 

A Chilled to perfection
The idea of freezing people 
in the hope of reawakening 
them is not new. Fifty years 
ago, James Bedford became 
the first person to be 
cryogenically frozen, and his 
body remains in cold storage 
to this day. Various 
organisations and companies 
have offered similar services 
over the past decades, often 
using hopelessly crude 
freezing techniques or failing 
to store the bodies properly.
Today, the cryogenic freezing 
of human stem cells, sperm, 
eggs, embryos and other 
small tissue samples is a 
routine part of scientific 
research and reproductive 
medicine in many countries. 
Vitrification, a process that 

turns samples into a glass-
like state rather than ice, was 
developed in the early 2000s 
as a way of overcoming the 
problems of ice formation in 
and around cells. Ice 
formation is an issue because 
it can cause dramatic 
differences in concentration 
inside and outside the cell, 
sucking water out and 
destroying it. In late 2002 
and early 2003, a team led by 
vitrification pioneer Gregory 
Fahy used a cocktail of 
antifreezes and chemicals to 
cryopreserve a whole rabbit 
kidney. The organ appeared 
to function normally after it 
was thawed and transplanted 
back into its donor.
Several other breakthroughs 
have encouraged Valentine, 
and the wealthy 
entrepreneurs backing 
Timeship, that freezing a 
person properly is now 
feasible. In 2015, a team 
from the company 21st 
Century Medicine claimed to 
have developed a new 
vitrification technique that 
preserved pig and rabbit 
brains without any visible 
damage. That same year, 

This concept 
shows how 
Timeship might 
look. The 
inner region is 
used for liquid 
nitrogen storage. 
The eight square 
structures house 
hundreds of 
frozen patients

No one would tell us what these pods are used for …

“Cryonics is unique in that 
it is utterly reliant on 
technology that does not 
exist yet”
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scientists from Alcor, a 
company associated with 
Timeship, found that when 
microscopic worms were 
deep-frozen and thawed, 
they not only survived but 
could ‘remember’ 
associations they had learnt 
before they were frozen.
For Valentine and the 
cryonics community, these 
studies are proof that if the 
most advanced scientific 
techniques are used, then 
human organs, brains, and 
even memories and 
personalities could survive 
being frozen. However, 
cryonics is unique in that it is 
utterly reliant on technology 
that does not exist yet. Even 
if so-called ‘patients’ are 
frozen perfectly after death, 
they are simply guessing that 
scientists will one day be able 
to reanimate them and cure 
their illnesses – and will want 
to. Prof Brian Grout, 
chairman of the Society for 
Low Temperature Biology, 
says that cryonics has 
become more credible in 
recent years, and that it 
would be “wrong to 
dismiss the idea of whole-

1  
UPLOAD YOUR MIND TO A 
COMPUTER 
Some believe that we may one day be able to 
recreate every detail of our brains on powerful 
computers, enabling our thoughts and 
experiences to live on without physical bodies. 
However, neuroscientists still struggle to 
simulate the workings of the most primitive 
animal brains, so it remains a distant prospect.

2  
HIBERNATE 
Doctors sometimes lower the body temperature 
of patients dying from severe injuries to buy 
more time while they perform emergency 
surgery. Lowering the body’s temperature from 
37°C to around 10°C slows down all biological 
processes, resulting in a kind of ‘induced 
hibernation’. A similar technique has been 
proposed as a way of putting long-distance 
astronauts into a deep sleep.

3  
BUILD YOUR  
OWN BODY 
Human tissue such as cartilage and even 
simple organs, such as bladders, can now be 
grown in a lab using a patient’s own cells and 
special 3D printers. If the technology 
continues to develop, doctors may be able to 
grow new body parts to replace diseased or 
worn-out ones.

4  
BECOME  
A VAMPIRE 
After research in mice showed that the blood 
of young animals helped old animals’ memory, 
endurance and tissue repair, trials have begun 
to see if blood transfusions from young people 
can reduce or reverse ageing in older humans, 
too. Scientists hope to identify the blood-borne 
chemical components of ageing. 

5  
TIME TRAVEL 
If it was possible for a person to travel at 
very close to the speed of light, then time 
would slow down for them relative to 
everyone else. This means that when they 
return to Earth, thousands of years may have 
flown by. Unlike in Back To The Future, there 
would be no way back to the past.

5 MORE WAYS TO 
CHEAT DEATH

Don’t fancy freezing yourself? Here are some 
alternative ways to prolong your life …

1

2

3

4

5
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body freezing”. But he 
does have one big problem 

with the central idea of the 
Timeship mission: the 
preservation of dead bodies.
“The biggest difficulty is not 
whether it is possible to 
recover a whole person from 
ultra-low temperatures – 
there is a reasonable chance 
that will happen in the future. 
It is the fact that they will be 
dead. If they were dead when 
they were frozen, they will 

still very much be dead when 
you thaw them out.”

A Frozen in time
Freezing people alive could 
mean they can be placed in 
suspended animation for, say, 
long-term space flights, says 
Grout. Technology that may 
be able to cure what are now 
incurable illnesses is also not 
hard to imagine, he says, but 
overcoming death is another 
matter. “The technology they 

will need is not 
cryotechnology, it’s reversing 
death. That’s a pretty big leap 
for me.”
Valentine refuses to be drawn 
into a debate on whether 
Timeship would accept living 
patients if the authorities 
allowed such a thing, saying 
that it is a matter for the 
medical and legal professions. 
But he and others believe that 
various technologies such as 
gene editing and 
nanotechnology could one 
day change how we perceive 
death, and reverse it. 
Other futurists believe that it 
may one day be possible to 
upload our minds onto a 
computer, freeing humanity 
from the restraints of a 
physical form entirely. 
Banking on these future 
technologies may seem like a 
pretty big gamble, especially 

when the costs of cryonic 
preservation start at around 
R408,000. Yet for people 
whose lives are cut short by 
illness, a miraculous 
breakthrough may literally be 
the only hope they have. An 
example is the 14-year-old 
British girl who recently 
made headlines around the 
world after writing, before 
she died of cancer, that she 
wanted to be frozen. A judge 
ruled that her wishes must be 
respected, and her body was 
sent to the US to be frozen. 
She wrote: “I’m only 14 years 
old and I don’t want to die, 
but I know I am going to. I 

A BRIEF HISTORY OF CRYONICS

1940s 
French biologist Jean 
Rostand studies how 
extremely low 
temperatures affect 
the properties of 
materials and living 
things – now known as 
cryogenics.

1962 
Inspired by Rostand’s work 
and science fiction, a physics 
teacher and war veteran 
called Robert Ettinger 
publishes The Prospect of 
Immortality, proposing that 
humans could be frozen and 
awoken in the future. 

1965 
As societies and 
companies dedicated 
to life extension start 
to form across the US, 
the term ‘cryonics’ is 
coined for the 
movement started by 
Ettinger.

1967 
Prof James Bedford is the first 
person to be frozen. In 1991, 
when removed from storage to 
be evaluated, his body is found 
to be preserved but damaged, 
with discoloured skin and 
“frozen blood issuing from his 
mouth and nose”.

1979 
Nine supposedly frozen patients are 
found decomposing in the 
‘Chatsworth crypt’ in Los Angeles. In 
the 1960s and 1970s, cryonics 
pioneers struggle to maintain the 
temperature of their frozen patients. 
Bedford is the only person frozen in 
this era who remains frozen today.

“The technology they will 
need is not cryotechnology, 
it’s reversing death. That’s 
a big leap”
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think being cryopreserved 
gives me a chance to be cured 
and woken up, even in 
hundreds of years’ time.”

A Breaking the ice
What the world will look like 
in hundreds of years’ time is 
anyone’s guess, but there are 
many logistical challenges for 
anyone who is woken from 
the dead. For a start, all your 
money, friends and family 
would be long gone, and you’d 
probably struggle to find work 
in whatever hyper-advanced 
society has managed to 
resurrect you. And there are 
bigger questions about how 
the planet would cope with a 

human population living far 
longer than it does now. 
“We are not going to have to 
worry about all that right 
now,” says Valentine, 
frustrated by questions he 
sees as pointless 
hypothesising. “The world 
may have changed in ways we 
can’t even imagine! We could 
be inhabiting other planets or 
have modified ourselves to 
live in other environments.”
It’s certainly hard to dismiss 
these ideas completely, given 
the remarkable progress our 
species has made in just the 
last few decades. And 

Valentine is confident that a 
change of mindset is just 
round the corner.
“If scientists one day freeze a 
rabbit and bring it back to 
life, then the idea will spread 
so fast. People will start to 
think: ‘why am I being buried 
in the ground? Why am I 
being cremated? I’ll get 
frozen, and then one day, who 
knows’. There could be many 
of these places around the 
world. This might become the 
norm.”
Valentine himself is not 
currently signed up to be 
frozen at the Timeship – he 
says it would distract from 
his architectural mission and 

could look like he was 
designing “some kind of 
monument for myself”. But 
his excitement and 
enthusiasm for this ambitious 
project is clear. Will the 
travellers in the Timeship 
find themselves alive and 
well in the future, freed from 
the limitations of today’s 
medical science? Or is it an 
expensive folly, doomed to 
result in several thousand 
bodies denied a proper 
burial? 
There’s really only one way 
to find out – and it involves a 
very long, very cold wait.   7
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1980s
Cryonics companies start 
freezing people’s heads but 
not their bodies (known as 
‘neuros’), based on the idea 
that our brains could be 
transplanted, supported by 
machines or uploaded to 
computers in the future.

1999
The first baby is born 
from eggs that have 
been frozen. Freezing 
embryos, sperm and 
other bodily tissue 
soon becomes a 
routine part of 
medicine.

2002/03
The first whole organ, a 
kidney, is successfully 
vitrified (turned into a 
glass-like state), 
thawed, and re-
transplanted back into 
a rabbit, where it 
appears to function 
normally. 

2015
Experiments appear to 
show that microscopic 
worms can survive 
cryogenic freezing and 
retain memories from 
events that took place 
before they were frozen.

2016 
The Timeship project, headed up 
by Stephen Valentine 
(pictured), announces plans to 
store thousands of patients at a 
purpose-built facility in Texas. 
There are thought to be around 
250 people currently cryogenically 
frozen in the world.
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It takes two to tango 
P ainted in the colours of the Argentine capital’s 

two most famous football teams – River Plate in 
red and white, and Boca Juniors in yellow and blue – 
DevBot 1 and 2 race through Buenos Aires’ streets.
The driverless electric cars, developed by Roborace, 
need to communicate with each other and continually 
scan their environment to avoid collision. “It is so 
exciting to see these vehicles taking appropriate 
actions in order to guide themselves around the 
track,” says Roborace CEO Denis Sverdlov.
Roborace hosted the first global championship for 
driverless cars, and this race, on 18 February, watched 
by cheering crowds, was the first ever display of 
two autonomous cars on a racecourse at the same 
time. Unfortunately, an unexpected living competitor 
swerved DevBot 1 and 2 off their course: a dog caught 
up in the excitement broke through the barriers, which 
ended one car’s race with a crash. Thankfully the cars’ 
systems were advanced enough to avoid the canine 
intruder completely.
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The Cape 
of Storms
Wild weather is part of what makes Cape Town unique. In 
the summer, there are the dreaded southeasters; in the 
winter, cold fronts from the west batter the Mother City. 
Justin Fox photographs its stormy weather and lighthouses

 7 TEXT AND PHOTOGRAPHY: JUSTIN FOX

During the 19th century, two keepers manned Roman Rock 
Lighthouse. It was a terribly lonely posting and these men 
earned the highest salary in the lighthouse service. The 
tower was narrow and cramped. Besides accommodation, 
it had to provide storage space for oil, water and supplies. 
Keepers were confined to the tower for days at a time when 
the sea was rough. The only recreation was fishing, but 
reeling in a catch against the force of a strong southeaster 
required considerable skill!
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 For identification purposes, each 
lighthouse has its own particular sequence 

of flashes. Its foghorn also has a set 
sequence of blasts. In addition, towers 

have different shapes and are often 
painted in distinct patterns so as to be 
easily identified from out at sea. Green 
Point’s red-and-white diagonal stripes 
allow the structure to stand out from 
surrounding buildings. This beautiful 
Egyptian-style tower (1824) is South 

Africa’s oldest lighthouse.

 Slangkop is the tallest lighthouse in 
South Africa and is open to the public. 
It’s a graceful structure, set above the 
rocks in Kommetjie. The 33m-high, circular 
tower is built from cast-iron segments 
weighing 500kg each. The lantern houses 
a revolving light that flashes four times 
every 30 seconds and has a range of 33 
nautical miles. Ascend the spiral staircase 
until you reach the beautiful lantern. If it’s 
not too windy, step out onto the balcony for 
breathtaking views of the coast.
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The first Dutch administrator in the Cape, Jan van 
Riebeeck, ordered that a navigation aid be installed 
on top of Robben Island’s Fire Hill (now known as 
Minto Hill). Huge bonfires were lit at night to warn 
ships of the rocks that surround this treacherous 
island. Robben Island Lighthouse was built in 1864, 
and was converted to electricity in 1938. It is said to 
be the only South African lighthouse that utilises a 
flashing light instead of a revolving one.
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 The winter’s northwesters bring cold 
fronts with days of rain, strong winds and 

giant waves from the deep Atlantic. For 
storm chasers, this is the best time of 

year. On the Atlantic seaboard, especially 
along the Sea Point promenade, you can 
witness the ocean heaving itself against 

the shore. Exploding waves, dancing ships, 
mountainous surf: it’s a thrilling sight.

 The Cape’s summer, south-easterly gales 
are legendary. They’ve wrecked countless 
ships over the centuries. Roofs are ripped 
off, trees uprooted and holidaymakers 
driven from the beaches. For fishing boats, 
the gales can be deadly. Kalk Bay harbour, 
on the western shores of False Bay, is a 
haven for the local fishing fleet when the 
seas turn vicious and massive waves break 
over its protective wall.
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 On 14 December 
1972, Gene 
Cernan stood at 
the foot of the 
lunar landing 
module and said, 
“… I take man’s 

last step from the surface, 
back home for some time to 
come – but we believe not 
too long into the future”. He 
was the 12th person to walk 
on the moon, and clearly 
anticipated a fairly prompt 
return. That was not to be, 
as ambitions – if not funding 
– turned towards Mars. No 
one has walked on the moon 
since.
Now the tide is turning. 
After years of interest in the 
Red Planet, the scientific 
and astronautical 
community is uniting 
behind a push to return to 
the moon, both to continue 
the research that was started 
by the Apollo missions and 
to prepare for future 
exploration.
We spoke to five leading 
voices from the worlds of 
astronomy, philosophy, 
science and technology to 
understand why we have 
to go back.

The last moonwalker, 
Gene Cernan, died 
aged 82 on 16 
January this year, 
serving as a stark 
reminder that an 
awful lot of time 
has passed since a 
human last stood on 
the moon

 7 TEXT: DR STUART CLARK
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PROF 
LEWIS 
DARTNELL 
Astrobiologist,  
University of Leicester, UK

“The only astrobiological 
reason that you might 

want to go to the moon is that 
it perhaps preserves ancient 
rocks from the Earth that 
have been splashed up by big 
asteroid strikes. And here I 
would want to tip my hat to 
Ian Crawford, University of 
London, for these ideas.
The Earth is an active and 
dynamic place. That’s 
important in the emergence 
of life and its long-term 
evolution over billions of 
years. Yet the planet’s 
dynamism poses a problem 
when you are trying to find 
the earliest traces of life on 
Earth, because most of the 
planet’s crust has been 
destroyed by plate tectonics 
[the shifting and recycling of 
the Earth’s surface rocks].
The moon, on the other hand, 
is a stable, static and even 
boring place in the sense of 
active processes. If there were 
a way to get ancient rocks 
from Earth up onto the 
moon, they would stick 
around for a long time, as 
they wouldn’t be eroded or 
destroyed by plate tectonics. 
This is where asteroid strikes 
come in. If chips of the Earth 
got blown off our planet and 
up into space, the moon 
would sweep up that material 
and preserve it.
So it stands to reason that 
there are probably ancient 
Earth rocks on the moon that 
could contain microfossils or 
chemical fossils that [would 

tell us about the origin of life 
on Earth].
The problem is that it is going 
to be quite hard to find these 
flecks of Earth. You might 
start looking for hydrated 
minerals, which are 
ubiquitous on Earth but very 
rare on the moon.
Any material splashed up 
would be distributed 
randomly across the moon, 
but you could look for places 
where the material has been 
preserved. 
The main problem of 
preserving bio-signatures in 
space is the cosmic radiation. 
These high-energy particles 
travel at close to the speed of 
light, and are destructive 
when they hit cells of organic 
molecules. So we might want 
to target ancient lava flows on 
the moon that may have 
covered up any Earth rocks 
that were lying on the surface 
at the time, and are now 
protecting them beneath 
several metres of rock. 
There would be the issue of 
mapping to identify and date 
the lava flows, and then 
sending a mission to drill on a 
lava flow of the correct age.
It would be hard work. It 
would be like looking for a 
needle in a haystack without 
the use of a magnet. On the 
other hand, the pay-off would 
be enormous. You would be 
finding Earth rock that is far 
older than anything found on 
our planet. So there is a lot to 
gain from doing this.”

42 36/2017

Space

“There are probably 
ancient Earth rocks on 
the moon that could 
contain microfossils 
or chemical fossils”



NAVEEN  
JAIN
Co-founder and chairman, 
Moon Express

Astronaut Charles Duke 
takes a stroll next to the 

moon’s Plum Crater

“If I were to paraphrase 
John F Kennedy, ‘We choose 
to go to the moon, not 
because it is easy, but 
because it is great business.’
When Moon Express lands 
on the moon, we will become 
the first private company to 
do so. But more importantly, 
we become the fourth 
superpower to do so. That is 
quite symbolic of things to 
come. To me, the next set of 
superpowers is likely to be 
entrepreneurs, not nation 
states.
The time is now right to use 
technology to solve the 
grand challenges facing 
humanity. I argue that 
landing on the moon could 
potentially bring world 
peace. We fight over land, 
water and energy, yet all we 
have to do is look up into 
space and there is an 
abundance of these things.
It is only a matter of time 
before we get hit by a 
massive asteroid. If we live 
only on Earth, then humans 
are going to become extinct 
like the dinosaurs. Wouldn’t 
you prefer to have some 
entrepreneur creating an 
underlying infrastructure so 
that we can really become a 
multi-planet society?
What we will be doing is 
creating the underlying 
infrastructure of space. We 
think of ourselves as the 
iPhone of space. Nine-and-a-
half years ago, Steve Jobs 
launched the iPhone and the 

App Store. Obviously he had 
a seriously good idea of what 
people could do with the 
device, but no one imagined 
that the number one thing 
that people would use their 
iPhone for was to throw 
birds at pigs [the Angry 
Birds game]. But that’s 
exactly what people did and 
it took seven years until 
something else captured the 
imagination of humanity and 
that was Pokémon Go. 
Now that we have created 
this iPhone of the moon with 
Moon Express, we have to 
ask ourselves what is going 
to be the Pokémon Go? Will 
that be something that Moon 
Express will create, or is that 
something that we will allow 
other entrepreneurs to do? It 
could be bringing stuff down 
to Earth, or using stuff to 
create habitats on the moon.
My gut reaction is bringing 
the lunar rocks to Earth 
could be the most beneficial 
task initially. We could 
disrupt the diamond 
industry. Diamonds were 
never the symbol of love and 
romance until the 1950s. De 
Beers created a brilliant 
campaign to sell that idea. If 
you are an entrepreneur 
against a monopoly, you don’t 
fight them, you change the 
game. So, we bring back the 
moon rock and we change the 
paradigm: it’s not enough to 
give her a diamond, if you 
love her enough you give 
her the moon.”
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“Lunar exploration has 
been going on fairly 

vigorously for 20 years. We 
have a series of missions 
around the moon: there’s the 
GRAIL gravity mission from 
NASA; the Chinese are 
planning to go to the farside 
of the moon; and there are 
plans from [private company] 
Lunar Mission One to go to 
the South Pole-Aitken basin 
to drill into that. So the 
unmanned exploration is 
happening, but there’s only so 
much you can do from orbit.
You do need to get among 

the surface materials as well 
– both for seeing the geology 
at close quarters, and for 
taking measurements that 
you cannot take from orbit. 
Apollo left four seismometers 
on the moon for recording 
moonquakes. They weren’t 
brilliant, but it’s the only 
other planetary body that 
we’ve got seismology for. 
They told us about the 
moon’s interior, but they were 
turned off after a few years 
– stupidly to save money.
A few seismometers on the 
lunar surface would give us 

great insight into the moon’s 
interiors. But you have to be 
on the surface to deploy 
them, so that you can couple 
them properly to the ground.
And there are heat-flow 
experiments. We don’t know 
at what rate the moon’s 
internal heat is leaking out 
towards the surface. They 
tried to measure it on Apollo 
and it didn’t work. They had 
trouble getting a good hole 
into the ground. So we are 
guessing at the lunar heat-
flow until we can go back, 
drill a hole and put some 
equipment down it. And 
you’re probably going to need 
people to do something that 
fiddly.
Getting equipment to work 
on the moon is a challenge 
we have yet to overcome. The 

lunar dust rises and falls with 
day and night, because of 
electrical static charges. You 
can get dust flecks into your 
mechanisms that give you 
problems.
If you’ve got people there you 
can overcome problems. 
They can deploy equipment 
and drill holes, and they can 
wander around making 
geological observations. The 
orange-coloured lunar soils 
were spotted by an astronaut 
from one of the later Apollo 
missions. They thought it was 
something rusty, but it was 
orange beads from an 
explosive volcanic eruption. 
If you’ve got trained people 
there, they’ll spot the unusual 
things.
The Mars rovers – impressive 
though they have been – 

NASA’s GRAIL mission 
flew twin spacecraft 
around the moon to 
analyse its gravitational 
field, but not all moon 
measurements can be 
taken from orbit

PROF DAVE 
ROTHERY
Professor of planetary geosciences,  
Open University, UK
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“I was a kid when 
Apollo happened 
and I thought it 
was the future; I 
thought that was 
what we were 
going to be 
doing: people 
in space”



This now-iconic 
photo was taken 
by Buzz Aldrin 
to assist with 
research into 
lunar soils
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haven’t gone as far as 
astronauts driving the moon 
buggies around. It’s a lot 
more expensive when people 
are there, but you get a lot 
more done.
I was a kid when Apollo 
happened and I thought it 
was the future; I thought 
that was what we were going 
to be doing: people in space. 
It was inspiration for me. 
There is a benefit from just 
seeing people up there, 
because it inspires the next 
generation of scientists. I 
don’t think you can decouple 
that from the scientific facts 
that you are going to find 
out. As well as the mysteries 
that you are going to 
unravel, you’re also going to 
be inspiring the next 
generation of scientists.”

“Philosophy has to do with 
understanding our 
relationship with the world. 
In that sense, it is inextricably 
bound to science. It seems to 
me that the philosophical 
concern of this is what 
happens if we go to places 
like the moon.
We can look at what has 
already happened. By going 
to the moon, with Apollo and 
other missions, we have come 
to understand better what the 
Earth is like. So knowledge of 
the planetary system and of 
the cosmos gives us 
knowledge of the Earth. It is 
not just idle curiosity. It is 
something that in the long 
run affects us, because it 
makes us understand our 
place in the universe, and 
once we understand the 
universe – and this is the 

point of practically all 
knowledge – we can then 
interact with that world 
better.
For us, understanding what 
the Earth is like is extremely 
important, because the Earth 
has changed. To understand 
that, we need to know what 
kind of planet the Earth was 
when it formed and what kind 
of forces have acted upon it. 
One of the most important 
objects that we have to study 
is the moon. By going to the 
moon only a few times we 
accumulated an 
extraordinary amount of 
knowledge about what the 
Earth was like, because the 
Earth and moon apparently 
formed together. Even if this 
is not the case, it is still 
important to find out how the 
Earth and the moon came to 

be together like they are.
The moon has a record of 
collisions with comets and 
asteroids [shown by the size 
and number of craters on its 
surface] that we do not have 
on Earth. The moon knows 
so much.
To understand the Earth is to 
understand the Earth as a 
planet, which means to 
understand what planets are, 
how they formed, how they 
evolved and how they relate 
to the sun and so on. The 
moon is so close to us. So 
going back to it is going to 
help us improve our 
understanding of our place in 
the universe.
Exploring with humans is a 
lot more expensive and 
dangerous than doing it with 
machines, but in the long run 
we have to do it anyway. It 

also provides other benefits, 
because humans are much 
more flexible than robots.
Steve Squires, the person in 
charge of the Mars rovers, 
once said that he was so 
pleased with everything a 
rover had done in the 
previous six months, but he 
said that an astronaut could 
have done it all in a single 
day.
It is great that we have those 
machines, but eventually we 
need to be out there. I also 
think it is good to have 
adventures as a species, so 
that people can then dream 
about them and participate in 
them.
Going to the moon the first 
time around was so exciting. 
Going back will give us the 
opportunity to go to other, 
more exciting places.”

GONZALO 
MUNEVAR
Philosopher, Lawrence Technological 
University, Michigan
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1496 who were umming and 
ahhing about Columbus, 
‘Well, okay he’s discovered a 
new world but should we do 
anything, is there a quick 
buck to be made?’ But then a 
few far-sighted people in the 
Bristol area and a few in 
London said, ‘I think 
exploration is going to lead to 
good things, it is going to take 
a while to get any money back 
but let’s fund John Cabot.’ 
And 1496 was a complete 
bust. Cabot launched out of 
Bristol in one ship, and didn’t 
know what he was doing, but 
he learned a lot.
He came back and then in 1497, 
he discovered Newfoundland 
and opened North America to 
England, and began the great 
English exploration over the 
next 300 years. 
The real question is at what 
point does our technology 

advance enough that 
exploration becomes 
economically viable. What 
parts are okay to be done by 
sensors, and how do we 
determine when people 
should go? We can stick a 
weather station in Antarctica 
and it will tell us the air 
temperature and the 
windspeed. But that is such a 
tiny piece of the information 
that we need to know about 
Antarctica. Most of the data 
needs to be inquisitively 
pursued, and robots are 
terrible at doing that.
There is nothing magic about 
the ‘space’ in space 
exploration, but people have a 
very skewed view of taking 
exploration into the third 
dimension. But it’s inaccurate 
to think like this, as there are 
so many historical cases that 
are almost identical. You 
could say, ‘Oh well the 
technology is too expensive.’ 
Well, it was pretty expensive 
to do each of those things at 
the beginning, but then it 
becomes a part of what we do 
and who we are as a species. 

So should we forsake lunar 
exploration for Martian 
exploration? They’re both 
largely unknown. The real 
question is how do we not 
blow it. How do we not make 
fatal mistakes. We’re going to 
get it wrong. On the 
[International] Space Station, 
on my three spaceflights, stuff 
went wrong all the time. You 
would have a hard time 
counting the number of times 
that we needed to be saved by 
bringing replacement 
equipment up from Earth.
If we go to Mars for a six-
month voyage, then we are 
basically trapped in our own 
ignorance. We’re going to end 
up being like the Franklin 
expedition, where you think 
you know what you’re doing 
but you kill everybody. We 
have to recognise that failure 
is a big, big part of success, so 
you have to give yourself the 
opportunity to fail without 
destroying the entire effort 
that you are trying to 
accomplish.” 7

VI@panorama.co.za

Chris Hadfield’s 
videos and photos 
of his time aboard 
the ISS captured 

the imagination of 
millions of social 

media users around 
the world

COMMANDER 
CHRIS HADFIELD
Astronaut, first Canadian to 
walk in space

“Exploration is what 
teaches us things. 

Exploration allows us to 
make educated and informed 
decisions. If we never explore 
then we cannot improve and 
expand. Exploration is 
fundamental to human 
nature. It is why we learn to 
walk before we learn to talk, 
because we have to explore to 
become a well-formed human 
being. And we have to have 
exploration as part of our 
society in order to be a 
well-formed society.
A lot of the world is 
uninhabitable without 
technology. But once you 
develop technology, then 
living there has enormously 
valuable consequences for 
humankind.
There are so many precedents 
in history. I look at the 
businessmen of England in 
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An Apollo 17 
astronaut uses 
a moon buggy to 
explore the lunar 
surface

4936/2017

“Exploration is fundamental 
to human nature. It is why we 
walk before we talk”



Science, it seems, can be an 
enabler for some nasty 
behaviour. Research and results 
are, of course, important, but in 
some of the cases you discuss in 
the book, it is such studies that 
give permission for the awful 
treatment of some individuals.
Originally, I was interested 
in how science was shaped by 
context and the period in 
which people were studying, 
in ways that could not really 
be established at the time. 
Raymond Dart and Robert 
Broom, for instance, were 
shaped by the colonial 
thinking that said that 
humans could be treated as 
specimens, so they 
authorised themselves to do 
certain things in that light. 
The definition of the word 

‘civilised’ is important at all 
times. Those people who 
may have more primitive 
societies still have much to 
teach people in supposedly 
more developed situations.
I look at three eras of 
palaeontological studies in 
the book. There’s the 
colonial era, from 1920 to 
1940, when the focus was 
‘searching for difference’ – 
trying to find how man past 
and present differed, rather 
than how we were the same. 
From the Fifties to the 
Eighties, there was post-
World War Two thinking, 
after the Nazi experiments, 
and the UNESCO statement 
on race. And apartheid came 
into the middle of it, with the 
Population Registration Act 

and all the rest.
Scientists became confused 
about how race and evolution 
overlapped. Stephen Jay 
Gould was one of those who 
engaged with the 
implications. He made me 
question science, not put it 
on a pedestal. It’s important 
to continue to question 
findings, to look at past 
scientists and to question 
their actions. If you do that, 
you can also trace the 
development of paleo-
anthropology and genetics, 
which has changed how all of 
this material is viewed. 
There’s now consensus that 
we all came from one 
individual – in Africa – 
200,000 years ago, something 
that would never have been 

conceded earlier on.
In this book, I’ve also tried to 
consider who else was 
involved, the black assistants 
and workers and the female 
scientists – those beyond the 
egos and the marketing.

Charles Darwin, Raymond Dart, 
Robert Broom, Phillip Tobias ... 
All of these men are household 
names celebrated for their 
achievements but not often 
called on their less than 
praiseworthy attitudes. Has there 
been backlash to the way you’ve 
presented them in the book?
I think people are hesitant to 
jump onto the attack because 
of the level of research I put 
into this. There may be some 
disagreement about what has 
been left in, or people being 
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and ethics
Christa Kuljian’s latest book, Darwin’s Hunch, 
explores the important – and sometimes shocking – 
work South Africa’s famous palaeontologists, from 
Raymond Dart to Lee Berger, have contributed to 
our understanding of early man
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upset that their heroes are 
flawed – I did find material 
that’s never been in the public 
eye before. There were 
incidents where arrangements 
were made with hospitals to 
deliver a patient’s remains to 
Johannesburg as soon as she 
died because she was deemed 
a ‘pure racial type’, for 
instance.
But it’s interesting to see how 
attitudes changed. Tobias, for 
instance, had very different 
thinking in his student days in 
the Forties and in the Fifties 
and Sixties in his writings 
about race. I studied 
everything he wrote – it 
wasn’t easy, as many of his 
papers are still in a shambles 
in a Wits basement – and it 
was clear he was influenced 

by the times at each stage of 
his journey. He got to a point, 
though, when he could not 
reconcile his activism with his 
anthropological work. In the 
Sixties, he was involved in the 
excavation of some bones that 
some considered grave 
robbery. In the Nineties, he 
felt terrible about the 
situation and started to give 
them back, though by that 
time a whole generation had 
passed, obviously.
The notion of white 
supremacy or of a hierarchy 
of race has sadly not yet been 
dispelled – there’s still so 
much energy behind the ‘us 
and them’ issue.

As you’ve mentioned, the science 
behind paleo-anthropology has 

changed so much. Now there are 
DNA tests that give undeniable 
results using incredibly advanced 
machines. Where does the field 
go from here?
Getting DNA from older 
material is more and more 
possible, and the results are 
exciting. But this doesn’t mean 
that the way science is 
engaged with can be tossed 
aside. Ethical practice issues 
remain. You may be taking 
cheek swabs instead of 
skeletons nowadays, but you 
still need permission to do 
whatever you’re doing – and 
the results can still be 
racialised.
And the new tests don’t tell 
the whole story. DNA allows 
you to find out about the X 
chromosome, which means 
you can look at your mother’s 
mother’s mother and so on 
– or just on the father’s side – 
but you can’t look at, for 
instance, your mother’s 
father’s line.
Whatever is being studied, 
science and scientists have a 
responsibility to be aware of 
the moral implications of their 

work, and this is particularly 
important when they are 
working with humans and 
their ancestors.
Destroying the stereotypes 
built up over the years can be 
done. So far, this field has 
been overwhelmingly 
influenced by white men, but 
southern Africa as a region 
has contributed so much that 
young people beyond that 
group should be encouraged 
to get involved in the 
discussion. 
It’s tough at school level, as 
evolution only comes into the 
picture for students who 
choose Life Sciences as a 
subject, which is relatively late 
on. What will help is the 
changing of networks in 
academia. In those circles, 
people tend to support those 
they know well, so opening it 
up is necessary.
Research is not the best-paid 
field, and better money draws 
some interested parties away. 
So resources do need to be 
managed with that in mind.  7

VI@panorama.co.za
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Darwin’s Hunch by Christa Kuljian is available now

Author Christa Kuljian
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I
n less than two decades, 
the science of human 
genomics – studying the 
genetic make-up of 
individuals and 

populations – has changed 
beyond recognition. The first 
full human genome sequence 
took 10 years and cost nearly 
R41 billion to deliver (at 1991 
prices). Today, you can spit in 
a tube, pop it in the post, and 
expect an email to arrive 
within weeks detailing 
thousands of variations within 
your DNA linked to traits, 
health and heritage, at a 
fraction of the cost.
Unsurprisingly, enterprising 
companies have been quick 
to jump on the genomic 

bandwagon, offering 
everything from fitness plans 
to personalised wine choices 
based on your genes. But is it 
really possible to get such 
detailed information from a 
glob of your saliva?

A Direct to your door
The story of direct-to-
consumer (DTC) genetic 
testing really starts in the 
early 2000s. At this time, 
relatively little was known 
about how small differences 
in DNA sequences between 
people – known as single 
nucleotide polymorphisms, 
or SNPs (pronounced ‘snips’) 
– mapped on to disease risk 
or physical traits such as 

height, weight or taste 
preferences.
Nonetheless, companies 
sprang up offering pricey 
nutritional advice and 
supplements based on testing 
a handful of SNPs. Given the 
lack of solid scientific 
evidence linking SNPs to 
characteristics, these were 
dismissed by the authorities 
as being medically unproven 
and ambiguous.
By the middle of the decade, 
the gene-testers had started to 
wise up. Rather than 
purporting to offer any kind 
of medical advice or 
diagnosis, which would lead 
them to fall foul of regulators 
such as the US Food and 

Drug Administration (FDA), 
they now claimed to provide 
their SNP tests purely for 
informational and educational 
use. By 2009, more than 500 
SNPs had been reliably linked 
to the risk of diseases such as 
cancer, and this was growing 
year-on-year. Anyone with a 
burning biological curiosity 
and money to spare could now 
sign up to ‘get their genomes 
done’. Yet despite their 
growing popularity, when 
experts analysed the results of 
these tests, they found them 
to be misleading or even just 
plain wrong, driven by 
deceptive marketing rather 
than sound science.
Put off by regulatory 

GENETIC
GOLD RUSH

Genetic testing is cheaper than ever. Companies are lining up to sell 
wine, shoes, fitness plans and more – all tailored to your DNA. But 

just how feasible are their claims? 

 7 TEXT: KAT ARNEY
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crackdowns and a limited 
consumer base, many of 

the original SNP-based 
personalised genetics firms 
closed down or sold out to 
larger firms. But there have 
been a few survivors, and 
these companies continue to 
link SNPs to a wide range of 
disease risks, physical traits 
and ancestry. And as the 
pace of technology has 
accelerated and costs have 
plummeted, the genetic 
marketplace is opening up 
once again.

A Family ties
One of the big boom areas is 
in genetic ancestry services, 
with companies offering to 
find your long-lost genetic 
relatives and trace your roots 
around the globe. Some of 
them even tell romantic 
stories of ancient tribes, 
fierce barbarians or 
sophisticated artists lurking 
up the ancestral family tree.
It’s certainly possible to pin 
genetic heritage to certain 
parts of the world, 
particularly for populations 
rather than individuals 
(though even then it’s a 
relatively imprecise science), 
as well as figuring out what 
percentage of your genome 
came from Neanderthals. 
But many scientists working 
in the field of human 
genetics and evolution are 
less convinced. For example, 
researchers from the 
Molecular and Cultural 
Evolution Laboratory at 
University College London 
have investigated and 
debunked the more dubious 
claims as little more than 
“genetic astrology”. They 
argue that the complex 
patterns of human mating 
and migration make it tricky 
to tease apart the tangled 
genetic threads in each of us 
with any degree of accuracy.
The other hot topic in DTC 
testing comes under the 
broad banner of ‘lifestyle’. 
Companies now offer the 
chance to ‘hack your body’ 
and ‘boost your human 
potential’ with all kinds of 
dietary and fitness advice 
tailored to your personal 
combination of certain 
SNPs. Some recommend 
combinations of ‘genetically PH
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“There’s very little hard evidence that a 
genetically tailored diet is any more 
effective than a generic one”
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A printed copy of the human 
genome fills a whole book



selected’ vitamins and 
dietary supplements, while 
others even offer 
personalised meals delivered 
direct to your door. But 
although these tests all claim 
to be supported by science 
– and while it’s true that the 
SNPs they test for have been 
linked to weight, metabolism 
or other physical traits in 
large studies – there’s 
actually not very much hard 
evidence available to suggest 
that following a genetically 
tailored diet and fitness plan 
is more effective than 
following a generic one.
In fact, a large randomised 
controlled trial carried out 
by scientists at University 
College London and 
published in 2015 showed 
that giving people a weight-
loss programme alongside 
information about their 
personal version of a gene 
called FTO – which is 
associated with body weight 
– made them more likely to 
think about losing weight, 

but wasn’t any more effective 
than the programme alone.
Another study showed no 
change in behaviour, at least 
in the short term, for people 
who were given genetic 
information about their risk 
of type 2 diabetes – although 
on the plus side, there was 
no increase in worry or 
anxiety either.
“My feeling is that [DTC 
tests use] quite a clever 
marketing strategy,” says Dr 
Caroline Wright, programme 
manager for the UK’s 
Deciphering Developmental 
Disorders study and 
scientific lead at Genomics 
England. “I think the science 
behind some of these things 
is going to be tenuous. There 
are research papers that link 
variations in DNA with 
certain attributes, but it 
doesn’t necessarily mean that 
if you test that particular 
variant in a particular person 
it will be predictive for what 
they like or what they 
can do.”

Exome sequencing
 Rather than look at individual DNA 
letters, exome sequencing involves 
reading all of the DNA that codes for 

our 20,000 genes. The exome is 
only 1.5% of the human genome, 
but contains much more variation 
between people than SNPs. This 
technique is more comprehensive 
than SNP analysis, but also more 

expensive.

The exome is made up only of 
exons, which are the coding 

portions of genes

Personalised genetics companies use two main 
techniques to quickly and cheaply analyse your 
DNA. Here’s how they compare:

 M I N I N G  T H E  G E N O M E

SNPs 
 The quickest way to look for DNA 

variations between people is to find 
single nucleotide polymorphisms 

(SNPs). Each SNP corresponds to a 
difference in a single DNA building 
block, or nucleotide (the letters A, 

C, G and T), and some of these 
SNPs have been linked to particular 

health and physical traits. 

Extraction 
 The company extracts and purifies your 

DNA from cells in the saliva.

Information
 Finally, the company will use your DNA 

variations to give you personalised information 
about ancestry, family planning, disease risk, 

fitness, and even food preferences. 

Collection 
All that’s needed to analyse your 

DNA is a saliva sample, which can 
be sent via post to one of the 
many consumer gene-testing 

companies. 
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A chip containing 
DNA is loaded into a 
machine for analysis



A More data, more 
problems

Taking advantage of the 
ever-shrinking cost of DNA 
sequencing, DTC companies 
are now moving on from 
SNPs and taking a deeper 
look at the human genome. 
The next step is exome 
sequencing – reading the 
entire genetic recipe of all 
20,000 genes in the genome, 
without the misleadingly 
named ‘junk’ DNA that lies 
in-between.
The first firm into the exome 
marketplace is Helix, backed 
by DNA technology giant 
Illumina. Based on the 
principle of ‘sequence once, 
query often’, Helix plans to 
store customers’ exome data 
and allow them to access it 
through an app store, with 
third-party partners offering 
gene-matched products 
ranging from health analysis 
to lifestyle advice.
The first product on offer is 
Geno 2.0, which is an 
ancestry analysis package 
that’s produced in 
association with National 

Geographic. Further 
partners are in the process 
of signing up, including a 
range of academic 
institutions such as Duke 
University and the Mayo 
Clinic. On the less serious 
side is Vinome, which offers 
customers regular deliveries 
of genetically matched fine 
wines with “a little science 
and a lot of fun”.
Whether Helix’s exome-and-
app approach offers anything 
more than the SNP-based 
ancestry or diet and wellness 
tests remains to be seen. The 
thornier issue will come if 
Helix offers analysis of genes 
involved in disease. Not only 
does this skirt the line with 
regulatory agencies such as 
the FDA, which demands 
that medical tests are only 
available through a doctor, 
but it raises important 
scientific issues too.
“There is no doubt that there 
is a small but important 
percentage of people who 
could hugely benefit from 
exome sequencing, by 
discovering that they have a 
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Direct-to-consumer gene-testing companies 
cover many areas of life. However, the scientific 
evidence supporting their products may be 
weak, so buyer beware!

DIET 
Some companies are offering personalised 
diet advice based on a number of genetic 
markers – a field known as ‘nutrigenetics’. The 
idea is that matching foods to variations in 
genes that have been linked to obesity, fat 
metabolism and hunger will bring better weight 
control. And as a treat, you can buy bespoke 
beer or fine wines matched to your genes.

SPORT AND FITNESS 
As well as matching your diet to your genes, 
you can tailor your workout, too. From weekend 
warriors to serious sportspeople, companies 
offer to analyse genes involved in aerobic 
(oxygen) capacity, power, endurance, blood 
pressure and even tendon strength to suggest 
an ideal training programme, along with a rest 
and recovery plan.

LOVE AND FAMILY 
You can now look for a ‘DNA compatible’ 
partner, based on comparing a group of genes 
involved in the immune system known as the 
major histocompatibility complex (MHC). 
Parents can be tested to see if they’re likely to 
produce a child with a genetic condition. And 
once baby arrives, it’s even possible to order a 
genome test to see what character traits or 
health risks it’s inherited.

SKINCARE 
Skincare companies are now offering 
DNA-based solutions that claim to turn a grotty 
face into a glowing one. By looking at genes 
involved in antioxidant protection – which 
prevents damage from UV rays and chemicals 
– and the breakdown of the collagen fibres that 
maintain skin’s plumpness, scientists create a 
personalised anti-ageing serum.

PETS 
There’s no reason why your pet can’t get his 
genes tested, too! You can now prove whether 
your pup is pure-bred, or untangle the 
parentage of a mysterious mutt, as well as 
looking for health-related DNA variations. Like 
human DTC tests, you can even get ‘wellness 
advice’ about diet, fitness and veterinary care 
tailor-made for your pet.

T H E  G E N E T I C  A P P  S T O R E
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specific genetic variant that 
causes a disease,” explains 
Wright. “But we know that 
everybody’s genomes are 
incredibly variable.”
She points out that while we 
have robust information on 
common SNPs that are 
linked to disease risk, 
opening this up to whole 
exomes is a huge leap into 
the unknown. Most people 
have at least some rare or 
unique genetic variations 
that look like they ought to 
be harmful, yet are 
completely healthy. The big 
challenge is working out 
how all the tweaks and 
changes in someone’s 
genome work together to 
influence their health.
“We don’t have a huge 
amount of data, and the 

potential for over-diagnosis 
and telling someone they 
have a genetic predisposition 
[towards a certain disease] is 
going to be quite tempting,” 
says Wright. “You can tell a 
story around pretty much 
anyone’s exome, and 
everyone will have 
potentially interesting-
looking variants. Some of 
these will genuinely cause 
disease, but many will not.”
Helix declined to speak to 
us, saying that their service 
will only launch in the US in 
2017, and that there are no 
imminent plans to bring it to 
the UK. But with the cost of 
sequencing falling rapidly, it 
might only be a matter of 
time – especially as 
Illumina’s new NovaSeq 
machine promises to bring 

the R1.3 billion genome 
within range. 
Yet for all the excitement 
and talk of high-tech apps 
fuelling the consumer 
genomic revolution, the same 
issues that have always 
dogged genetic testing 
remain, particularly around 
privacy, consent and the 
question of who gets access 
to the data. Whiling away 
some idle time in a genetic 
app store is likely to be a 
harmless curiosity for most 
people, and at a time when 
it’s important to encourage 
the public to engage with 
genetics, it seems churlish to 
raise a note of caution. But 
wringing data out of your 
genome could raise more 
questions than it answers.
“Information about ancestry, 

fitness and what kind of wine 
you like might also be mixed 
in with whether you’ve got 
high susceptibility to breast 
cancer or a gene variant that 
means you’re going to get 
Alzheimer’s disease early in 
life,” says Wright. “Those 
are quite different types of 
information, but you’ll be 
able to get it all from your 
genome. Some of them are 
fun, and some of them 
really aren’t.”
We’re seeing the start of a 
genomic gold rush: in a few 
years, having your DNA 
sequenced and rifling 
through it could be as 
simple and fun as browsing 
TV box sets. But it’s 
important to remember that 
these companies hook 
curious consumers with 
promises of genetic insights 
because they want to make 
money. This is powerful, 
personal information, with 
potentially life-changing 
consequences, and it’s worth 
handling with care.  7

VI@panorama.co.za

“The same issues that have always dogged 
genetic testing remain, particularly around 
privacy and consent”
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A DNA sequence reveals the 
presence of APO E, a genetic 
marker for Alzheimer’s
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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

From left to 
right: preserved 
penis bone of 
domestic dog, 
coatimundi, 
kinkajou and 
red fox

The percentage of doctor 
visits relating to complaints 
of being tired all the time, 
according to a study by 

Dutch scientists.

30

The number of pups born 
to a zebra shark called 
Leonie, despite being 

separated from her mate 
for four years.

3

The number of unique types 
of forest there are in the 

Peruvian rainforest, 
according to new research 

that mapped chemical 
signatures in the tree canopy.

36
T he penis bone or ‘baculum’ is common to lots 

of placental mammals but by no means all of 
them. It seems to have evolved independently nine 
times in different mammal lineages but it has also 
subsequently been lost in many cases. Among 
primates, humans are the only ones without a 
baculum, although it is tiny in gorillas and 
chimpanzees. 
The baculum allows prolonged penetration and it 
is normally only present in animals that mate for 
longer than three minutes. Lengthy sex sessions 
are an adaptation to maximise the male’s chance 
of impregnating the female. Humans evolved 
monogamy as a reproductive strategy, which – 
along with other social rules – reduces the risk of 
females mating with rival males. Men can 
therefore get away with shorter copulation times. 

Why don’t humans  
have a penis bone?  
Claire Dennill, Johannesburg

What’s the most remote 
inhabited place on Earth?  
Jessie Kotze, Pretoria

T hat record normally goes to the Tristan da Cunha 
islands in the South Atlantic, which are 2,434km from 

Saint Helena. But they are only the most remote if you 
consider Tristan da Cunha island itself and Gough Island as 
part of the same archipelago. The two islands are both 
inhabited and only 399km apart from each other. 
Discounting these, the next most remote is Easter Island, 
which is 2,075km from the nearest other inhabited spot, 
Pitcairn Island.

Edinburgh of the 
Seven Seas is the 

main settlement on 
Tristan da Cunha

Why is Jupiter stripy?  
Jebu Mdluli, Parktown

J upiter’s stripes or ‘bands’ are caused 
by differences in the chemical 

composition and temperature of the 
atmospheric gas. The light-coloured 
bands are called ‘zones’ and show 
regions where the gas is rising. The 
dark-coloured bands are called ‘belts’ 
and show where gas is sinking. It used to 
be thought that the only cause for these 
bands was the strong atmospheric winds 
coupled with strong convection cells 
circulating material between different 
layers of the atmosphere. However, it is now 
thought that Jupiter’s moons also play an 
important role in making Jupiter stripy by 
tugging on the planet’s atmospheric 
convection cells. 
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1. Sudden stop
If the planet stopped suddenly, everything 
on the surface would be destroyed, as the 

atmosphere, oceans and anything not nailed 
down kept spinning. Even braking to a halt over 
a minute would mean everything experienced 
a sideways deceleration of three-quarters of 

Earth’s gravity, so ‘down’ would feel like it was 
at an angle of 38° from the vertical. That’s 

enough to knock over most buildings.

2. Changing continents
If it slowed down over several years, it would 

still be a disaster. Without centrifugal force, the 
oceans would move towards the poles, dropping 
ocean depth by 8km around the equator. Since 
this is less than the depth of the ocean there, 
Earth’s water would be divided into two huge 

polar oceans separated by a belt of land in the 
middle. Everything north of Spain would be 

underwater, as well as all of Antarctica.

3. Bake and freeze
Once Earth doesn’t spin on its own axis, 
a day lasts as long as a year. Everywhere 
receives six months of daylight, gradually 
heating up the planet to well over 100°C. 
The huge central continent would get the 

hottest and any remaining lakes and rivers 
would boil away and be blown to the poles by 
fierce winds. Even primitive life would only be 

possible along a narrow strip at the coast.

What would happen if the Earth stopped spinning?
Estne Goliath, Cape Town

T echnically this is the 
so-called ‘stall 

speed’, where air passes 
over the wings fast 
enough to sustain 
altitude, and for small 
planes this can be less 
than 50km/h. But at 
such low speeds, the 
aircraft is easily 
destabilised, and could 
fail to leave the runway. 
So for safety and stability 
at take-off, commercial 
airliners must achieve 
substantially higher 
speeds exceeding around 
250km/h. 

Why do our ears ring 
after we listen to 
loud music?  
Lynn Schroeder, Springs

L oud sounds can damage the hair cells in the 
cochlea of your inner ear. This causes some 

degree of hearing loss and your brain tries to 
compensate by turning up the gain control so the 
signals from remaining healthy hair cells are 
amplified. This also amplifies random noise in the 
signal, which we hear as a ringing. Prolonged or 
repeated exposure to loud noises can damage or 
kill the hair cells for good. 

What’s the 
slowest a 
plane can fly? 
Gugu Langa, Durban



“Teenagers are 
running with a lot of 

emotional energy, without 
the frontal lobe being 

able to dampen this down 
as it does in an adult”

T
eenager. This is 
a word that’s 
become 
synonymous 
with a certain 

attitude and way of life. 
Mood swings. Rudeness. 
Risk-taking. Late nights 
and long lie-ins. It’s fair to 
say that 13- to 19-year-olds 
have something of a PR 
problem.
Many of the personality traits 
we associate with teenagers 
have become a bit of a lazy 
shorthand over the years, but 
there’s no doubt that there is 
some truth to their 
reputation. For starters, when 
compared to childhood, the 
adolescent years are 
associated with a massive 
200% hike in the number of 
deaths from preventable 
causes. Something is clearly 
going on.
But the more we learn 
about the teenage brain, 
thanks particularly to 

advances in neuro-imaging 
over the past decade, the 
more we’re realising that 
much of typical teen 
behaviour is the result of 
the unique way their brains 
are wired. In other words, 
they’re at the mercy of their 
neurons.
What’s more, researchers 
are unlocking some 
surprising abilities in 

teenagers – abilities that are 
often hidden from view. 
Who knew, for instance, 
that teenagers are better at 
weighing up the risks and 
benefits of certain activities 
than adults in some 
circumstances? Or that 
teenagers actually get a kick 
out of learning and have an 
opportunity to supercharge 
their IQ?

A Risky behaviour
If there’s one part of the 
brain that’s most responsible 
for teenage behaviour, it’s 
the limbic system. Deep 
within the brain, behind the 
ears, this collection of 
structures generates 
emotion and the feelings of 
reward we get when we do 
something enjoyable. It 
develops rapidly at puberty, 

Inside 
 the 

It wasn’t fair and it wasn’t your fault. Neuroscientists are 
discovering just how hard it is to be a teenager 
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The brain’s limbic system is 
responsible for the behaviour of 
teenagers

which typically takes place 
between the ages of 10 and 
12. During this time, axons 
– the long, slender 
projections present on a 
nerve cell – become coated 
in a fatty sheath called 
myelin. This coating allows 
a neuron to transmit its 
impulses more rapidly, 
giving the limbic system a 
boost.
At the same time, the 
prefrontal cortex is the last 
structure in the brain to 
develop fully. In fact, it’s not 
fully formed until we’re in 
our twenties. This region, at 
the top of the head and 
lying within the frontal lobe, 
is where we imagine what 
might happen if certain 
scenarios play out. We then 
put these mental processes 
to use when we’re navigating 
complex social situations. 
It’s not that it’s completely 
ineffective in the teenage 
brain, it’s just not as 
effective as it will be.

This slow development of 
the prefrontal cortex, and 
the fast development of the 
limbic system, leads to a 
mismatch in the teen brain. 
“The limbic system controls 
sexual behaviour, novelty 
seeking, reward and 
addiction,” says Prof 
Frances Jensen at the 
University of Pennsylvania 
and author of The Teenage 
Brain. “That’s what gets 
connected first. So 
teenagers are running with 
a lot of emotional energy, 
without the frontal lobe 
being able to dampen this 
down as it does in an adult.”
Back in 2013, Dr Adriana 
Galván, a neuroscientist and 
developmental psychologist 
at the University of 
California, Los Angeles, 
decided to explore risk-
taking behaviour of 
adolescents in some detail. 
She invited a group of adults 
and teenagers to take part 
in a gambling activity. They 

had to decide whether to 
accept a gamble involving a 
‘spinner’ that had the 
amount they would lose on 
one side and the amount 
they would win on the other.
They were invited to make 
decisions with various win/
loss amounts while lying 
in an MRI scanner to 
see what was going on 
in their brains. Just to 
add an extra element 
of realism to the 
setup – and an extra 
frisson of excitement 
– the volunteers were 
told that the amount 
they won or lost 
would be added 
to or 
subtracted 
from their 
payment for 
taking part in 
the study.
One thing shone 
through in the 
brain scans: the 
teenagers showed more 

Improvements in scanners have 
allowed neuroscientists like 

Dr Adriana Galván to decipher 
teenage brains
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Climb inside the unique  
mind of a teenager

Prefrontal cortex: involved in planning, 
decision-making and stamping out any 

urges to do something inappropriate at a party. 
It’s present in the teenager, though not yet fully 
functional. 

Limbic system: if the brain has a ‘teen 
region’, it’s here. Regardless of age, we 

all have one – it’s just given more of a free rein in 
a teenager. 

Nucleus accumbens: this focal point in 
the reward system is activated by 

activities we find pleasurable, from eating food 
and having sex to seeing Facebook likes. 

Hippocampus: this plays an important 
role in memory and learning, and has 

strong links to the reward centre in teens.

Pineal gland: a major source of 
melatonin, the late release of which is 

responsible for teenagers’ late nights and long 
lie-ins.

ANATOMY OF AN

ADOLESCENT BRAIN 
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activity than the adults 
in their ventral striatum, 

a region associated with the 
limbic system and the 
brain’s reward circuitry. It 
meant they were more likely 
to gamble – take a risk, in 
other words. No surprises, 
then. But it didn’t end there.
Sometimes, particularly 
when larger sums of money 
were on offer, teenagers 
were more likely to accept 
the gamble than adults – 
and it’s a decision that won 
them more cash. In short, 
their risk judgment was 
better. “The world is full of 
uncertain outcomes,” says 
Galván. “This research 
suggests that adults may be 
more cautious in 
circumstances where they 
needn’t be.” This has 
implications for the wider 

world, says Galván. “Being 
cautious can preclude 
learning something new. 
Anecdotally, teenagers are 
more likely to join a new 
team or approach a new 
social group than adults.”
This limbic-driven tendency 
to seek out new thrills is an 
important part of growing 
up, says Yale University 
psychologist Dr BJ Casey. “I 
think we have evolved in 
such a way that there are 
changes in the [adolescent] 
brain that pull the teenager 
out of the safety of their 
home,” she explains. “The 
only way they are going to 
learn to regulate their 
emotions, actions and 
desires is if they are put in 
situations where they have 
to do that for themselves.”
But this taste for thrill-
seeking and risk-taking is 
what’s thought to be at least 
partly responsible for the 
greater rate of preventable 
deaths among teenagers. It’s 

perhaps telling that in the 
gambling study, when the 
teenagers were making the 
better risk-taking decisions 
than adults, they did not 
take any longer to make the 
choices than at other times. 
Rather than being 
calculated, measured 
decisions, they were more 
spontaneous – and just 
happened to be the right 
choice. Sometimes, of 
course, it’s a tactic that can 
have fatal consequences.

A Live and learn
It’s not just risk-taking that 
gets a teenager’s reward 
centre fired up. Research 
published earlier this year, 
led by Dr Lauren Sherman 
while she was at the 
University of California, 
Los Angeles, provided an 
insight into why teenagers 
spend so much time on 
social media. When she and 
her colleagues showed a 
bunch of 13- to 18-year-olds 

photos that had a large 
number of ‘likes’, it 
generated a big response in 
their reward centres. “It’s 
probably something we 
could have figured out just 
by asking teenagers, without 
going into the scanner,” says 
Sherman, now a researcher 
at Temple University in 
Philadelphia. “What’s 
interesting to me, though, is 
that this circuitry is involved 
in motivating future 
behaviour.”
Perhaps more surprising is 
what happens in the teenage 
brain when they are 
learning. In research 
recently published in 
Neuron, Galván found that 
teenagers performed better 
than adults at a computer 
task that involved learning 
by trial and error which of 
two CGI flowers a CGI 
butterfly preferred. “This 
was interesting because the 
hippocampus, the main 
learning centre in the brain, 
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“Teenagers are more 
likely to join a new team 

or approach a new 
social group than adults”

was more responsive during 
the learning process,” says 
Galván. “The teenagers’ 
brains showed greater 
communication between the 
hippocampus and the 
reward system compared to 
the adults, and that’s what 
helped them learn better.”
Given that the teenage 
brains associated learning 
with reward, it raises the 
question of why they’re 
often accused of a less than 
enthusiastic attitude towards 
homework and revision. It 
may simply be that although 
learning does prompt a 
larger reaction in their 
highly reactive reward 
centres than it does in 
adults, there are still other 
things, like playing 
computer games, which get 
their reward systems even 
more revved up.
There’s also the issue of 
sleep, or more specifically 
the lack of it with many 
teenagers, that’s inextricably 

linked to the ability to 
learn. It seems that not 
getting enough shut-eye is 
not necessarily the 
teenager’s fault – it turns 
out that they produce 
melatonin, the hormone that 
helps us to sleep, much later 
than adults. The oft-quoted 
time delay is 1am rather 
than 10pm, and it can be a 
source of frustration for 
teens trying to get a good 
night’s rest.
But issues of sleep and 
motivation aside, the 
teenage years are still a 
prime time for learning. Not 

only does it send their 
reward centres into a frenzy, 
but adolescence is also the 
time when certain synapses 
– the connections between 
nerve cells – are lost if they 
aren’t used, while others are 
strengthened. “When you 
learn, a synapse is getting 
bigger and stronger,” says 
Jensen.
An unprecedented view of 
the changes that take place 
in teenage brains is 
currently being provided by 
the U-Change initiative, a 
collaboration between 
University College London 

and the University of 
Cambridge, which is funded 
by R95 million from the 
Wellcome Trust. While 
previous studies have 
examined the teenage brain 
at one moment in time to 
provide a snapshot of its 
structure, U-Change will be 
probing the brains of 2,400 
British teenagers over a 
three-year period.
Already, the study has 
shown that the cerebral 
cortex in 14- to 24-year-olds 
appears to become thinner 
over time. At the same 
time, the myelin around PH
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Teenage brains are 
wired to associate 

learning with reward … 
but they may get more 
of a high from gaming 

than reading 
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YOU’VE EATEN 
EVERYTHING IN  
OUR FRIDGE!

PLUS A COUPLE OF ‘CATCH-ALL’ 
RESPONSES FOR THOSE AWKWARD 

MOMENTS …
“Sorry I can’t help out, I’m busy pruning my synapses.” 

“It wasn’t me, my limbic system made me do it.”

BEING HASSLED BY YOUR PARENTS? HERE 
ARE SOME SCIENTIFIC RIPOSTES …

GET ON WITH  
YOUR 

 HOMEWORK!

YOU NEVER  
STOP LOOKING  

AT YOUR  
PHONE!

YOU NEVER  
GET OUT  
OF BED!

Don’t blame me, blame my melatonin. I was 

waiting until at least midnight for it to kick 

in last night and then I finally got off to 

sleep. So I need a lie-in to make sure I get 

the eight to 10 hours of shut-eye I require.

I’m completely at the whim of my 

limbic system. While a spot of 

algebra does set my reward centre 

jangling, it pales in comparison with 

what happens to it during a 

three-hour stint of Call Of Duty. So 

Call Of Duty it is.

Evolution has primed me to leave the sanctuary of the family home and seek out new things that provide me with learning experiences. So you won’t have to worry about the contents of your fridge much longer. But you will have to worry about where I spent the night …

If you had a brain like mine, you’d be 

checking Facebook just as much! Each 

time someone likes a photo I’m in, my 

nucleus accumbens goes into 

meltdown and that just makes me 

want to post more photos and see how 

many times they’ve been liked.

A TEENAGER’S SURVIVAL GUIDE

ALL YOU DO 
 IS GRUNT!

Okay, so my prefrontal cortex is still a 

work in progress. Once it’s firing on 

all cylinders, I’ll be happy to engage in 

conversation about the world’s affairs 

with all the charm and wit of Trevor 

Noah. In the meantime, I’ll stick with 
a grunt, thanks.
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nerve fibres in the cortex 
increases. A small 

proportion of the thinning 
in the cortex is down to the 
pruning of synapses, as 
little-used links between 
neurons are lost. But most 
of the shrinkage is 
something of an illusion, 
caused by the increase in 
the fatty myelin. “If you 
dipped a piece of paper in 
fat, the edge that you dipped 
into the fat would look 
translucent – the paper 
would almost look like it 

had shrunk,” says 
Cambridge University’s Prof 
Peter Jones, a principal 
investigator on U-Change. 
“That’s a picture of what’s 
happening here.”
Crucially, this increased 
myelination happens most 
in the cortex’s major ‘hubs’. 
It’s thought that these 
connections may be 
important for the ‘top-
down’ control by the cortex 
of the limbic region – the 
part of the brain that’s the 
seat of risk-taking and rash, 
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ABOVE LEFT: Axons, the long 
projections on nerve cells, 
become coated in myelin during 
puberty, which allows impulses 
to travel faster

ABOVE RIGHT: Everyone is on 
their own journey, so some 
teenagers are ready for activities 
like travelling and driving earlier 
than others

emotional decisions. It’s 
something the researchers 
plan to investigate.
With all of the changes that 
take place inside the 
teenage brain, though, there 
is unlikely to be a one-size-
fits-all timetable for 
neurological change that 
every single adolescent will 
conform to. “Everyone is on 
their own individual 
journey,” explains Jensen. 
And it’s something that 
should be acknowledged 
more in future, she says. “At 

some point I think we need 
to have something like an 
app to show you where you 
are in terms of your brain’s 
ability to learn and your 
brain’s ability to make 
decisions with the frontal 
lobe.”
It leads to the prospect of 
different people being 
allowed to start engaging 
in certain activities, such as 
driving or buying alcoholic 
drinks, at different ages. 
“Society makes it very 
confusing in terms of when 

we’re allowed to do certain 
things,” says Jensen. “It 
may be that we could have 
personal boundaries, so 
not everyone is allowed to 
do something at 18 – 
someone may get to that 
point at 17 and others at 
21.” In other words, your 
‘brain age’ would 
determine what you can do 
and when, rather than the 
number of birthdays you’ve 
had.   7

VI@panorama.co.za
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Q&A
Questions & Answers

Got questions you’ve been carrying 
around for years? Very Interesting 
answers them! Mail your questions 
to VI@panorama.co.za
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What connects first class 
post and Falcon 9?

1. 
In 1810, Heinrich von Kleist 

proposed packing letters into 
artillery shells and firing them 

across the countryside. His 
plan would have allowed mail 
to be carried across a relay of 

artillery batteries, covering 
300km in half a day.

2. 
Friedrich 
Schmiedl 
was the first 
to use a 
rocket to 
deliver mail in 
1931. His V-7 rocket 
delivered 107 postcards 
between two Austrian 
towns 2km apart.

3. 
In 1959, 

the US 
Postal 

Service 
trialled 

mail delivery 
with a Regulus 

cruise missile. The 
postmaster general predicted that 

regular rocket mail deliveries would 
be running before humans reached 

the moon.

4.
Rocket 
deliveries 
haven’t 
taken off 
yet, but 
SpaceX 
has 
suggested 
using 
Falcon 9 
rockets to send 
cargo from New 
York to Tokyo in 25 minutes.

Are self-driving cars any good at parking? 
Pat Ward, via email

W ound healing is a complex process 
involving the immune system. 

Unfortunately, some parts of the immune system 
deteriorate as we get older. For example, ageing 
affects the function of white blood cells (shown 
above) called macrophages (big eaters). These 
cells play key immune roles, especially in wound 
repair. They chomp their way through debris at a 

wound site, and help to promote tissue 
reconstruction by producing a growth factor that 
boosts the cells that make connective tissue and 
collagen. Meanwhile, in broken bones, 
macrophages secrete chemicals that attract 
stem cells to the injured site. Ageing also 
appears to alter these important interactions 
between macrophages and stem cells. 

Why do you take longer to heal as you age? 
Tom Paterson, Klerksdorp

Macrophage Macrophage surrounds bacteria  
and encases it in a vacuole

Lyosomes attach to the vacuole  
and destroy the bacteria

Lyosomes Vacuole

Self-parking cars 
eliminate any parallel 

parking woes

T he new FF91 electric car by Faraday Future 
demonstrated how self-parking is not 

always perfect, by staying resolutely stationary 
during its big unveiling at CES 2017. Thankfully, 
automated parking is improving. The best cars of 
2017 will tell you when a gap is big enough, will 
position themselves correctly and can do perfect 

parallel parking all by themselves: steering, 
gears, accelerator and brakes – you don’t even 
need to be inside the car. However, if you want 
the most secure way of parking, try a robotic 
garage that moves your car like a parcel into its 
own slot, already in operation at the The Palais 
Coburg Hotel, Vienna, Austria. 
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Will e-learning 
replace teachers?  
Edward Seymour, Grahamstown

Why does the sea smell like the sea?  
Aline Smith, East London

Online courses and interactive forums 
are becoming important in many 

countries as they allow students to gain 
access to a greater depth and breadth of 
information than a teacher may be able to 
provide. At Georgia Institute of 
Technology, Prof Ashok Goel went one 
step further. He runs an online course in 
knowledge-based artificial intelligence, 
and created an AI teaching assistant to 
respond to forum posts from his students. 
Goel only admitted to them it was an AI 
after four months, “blowing their minds”. 
But studies also show that interaction with 
real people is still vital to enable children 
to develop normally. Children who use 
computers excessively show a measurable 
deficiency in social skills. 

S altwater by itself doesn’t have any 
smell, but the things that live in it 

certainly do. The rather stale, sulphury 
smell is dimethyl sulphide, produced by 
bacteria as they digest dead 
phytoplankton. At low tide, you’ll also smell 

chemicals called dictyopterenes, which are 
sex pheromones produced by seaweed 
eggs to attract the sperm. And on top of all 
this is the ‘iodine’ smell of the sea, which 
is actually the bromophenols produced by 
marine worms and algae. 

Do fish drink?  
Angela Cobb, Bela Bela

D epending on where they live, fish either drink a lot or 
pee a lot. In the sea, a fish’s body is less salty than its 

surroundings, so it loses water across its skin and through its 
gills via osmosis. To stop themselves dehydrating, marine fish 
drink masses of seawater and produce a trickle of 
concentrated urine. When migrating fish like trout and 
salmon move into rivers and lakes, they face the opposite 
problem and risk absorbing too much water until eventually 
their cells begin to swell and burst. To avoid this, they switch 
from being heavy drinkers to plentiful urinators. 

“I’d kill for a 
bit of orange 
squash!”

A 45% percent of all 
items printed in South 
African offices are 
e-mail attachments, 
with many users 
finding that reading 
the items on paper 
helps increase 
retention of facts

Shorts
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T he two most successful 
initiatives to control mosquitoes 

are indoor house spraying and the 
use of insecticide-treated bed nets. 
These target mosquitoes that feed on 
humans inside their homes and then 
rest indoors. But there are no 
methods to control mosquitoes that 
operate outdoors. 
The reason is the variable behaviour 
of the main malaria-carrying 
mosquito in the country, Anopheles 
arabiensis. Although it prefers to 
feed on people inside their houses 
– and rest there while its eggs 
develop – it’s not averse to doing so 
outside. This makes it less amenable 
to house spraying, which means that 
it’s never completely eradicated from 
an area.
Our research at the Wits Research 
Institute for Malaria, University of the 
Witwatersrand in Johannesburg, has 
uncovered that another mosquito 
vector, Anopheles vaneedeni, also 
carries the parasite and is also 
amenable to biting and breeding 
outside. Although Anopheles 
vaneedeni has been known about 
since 1977, it has never – before now 
– been identified as a malaria-

carrying vector in nature.
Our discovery is a step in the right 
direction. Because we now know 
about Anopheles vaneedeni, it means 
that we can target our research 
towards knowing more about this 
vector’s behaviour and this will help 
us find solutions.
As part of our research, we assist the 
provincial malaria control 
programmes by collecting 
mosquitoes and doing the necessary 
laboratory analysis to identify the 
species and detect malaria parasites 
in these mosquitoes. We extensively 
collected mosquitoes in outdoor 
resting places such as clay pots and 
modified plastic buckets. Using these 
methods, we found that Anopheles 
vaneedeni was indeed carrying the 
parasite.
This species was shown to be capable 
of transmitting malaria parasites in 
laboratory experiments in 1977, but 
has not, until now, been implicated in 
transmission in the field. It will 
happily feed on humans outdoors, 
and definitely liked our outdoor clay 
pots as resting sites.
We also found specimens of 
Anopheles arabiensis in the clay 

pots. Until now, it was thought that 
only this species was responsible for 
ongoing malaria transmission in 
South Africa, but this situation is now 
more complex as other Anopheles 
species are also responsible for the 
ongoing transmission.
It’s now clear that the drivers of 
malaria in South Africa are more 
complicated than previously believed. 
Methods that target the immature 
stages of the mosquito’s lifecycle – 
such as when the larvae breed in rain 
pools, ponds, swamps, streams, rice 
paddies – are generally only 
applicable in very specific situations. 
It would be impossible to treat every 
rain puddle on the continent.
Therefore, interventions being 
explored include the use of sterile 
male mosquitoes – female 
mosquitoes mate only once in their 
lifetime and if the male is sterile, she 
will not produce viable eggs – and  
testing novel compounds that might 
disrupt the parasite development 
inside the mosquito or kill 
mosquitoes that feed on cattle.
The first step towards a successful 
malaria control or elimination 
programme is understanding the 

behaviour of the mosquitoes, such as 
their feeding and resting patterns, 
their mating behaviour, the preferred 
aquatic habitat of the immature 
stages, their geographic distribution 
and their response to insecticides. 
The Anopheles vaneedeni can now 
also be further studied in this light.

Mosquito discovery sheds 
light on how malaria is 
spread in South Africa 
Text: Maureen Coetzee, Basil Brooke and Lizette Koekemoer

Maureen Coetzee is 
director of Wits Research 
Institute for Malaria in 
the Faculty of Health 
Sciences, University of the 
Witwatersrand; Basil Brooke 
is associate professor at 
the Wits Research Institute 
for Malaria in the Faculty of 
Health Sciences, University 
of the Witwatersrand; 
and Lizette Koekemoer is 
associate professor at the 
Wits Research Institute for 
Malaria in the Faculty of 
Health Sciences, University 
of the Witwatersrand. 
This article was originally 
published on http://
theconversation.com. 
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What a gem! This is an 
enormous cut topaz that 

weighs around 2kg. With a 
length of 15cm and a width 
of 10.5cm, it’s the largest 
gemstone of its kind. It was 
discovered in its raw state in 
Brazil three decades ago, by 
the British explorer Max 
Ostro. Naturally, topaz is 
colourless, but impurities 
and differences in structure 
can give it a pale blue, red or 
yellow colour. To make the 
stones look more vivid, they 
are exposed to heat or 
radiation to enhance the 
colours, before being cut.

What is this?



What exactly is gastrophysics?
It’s a combination of 
‘gastronomy’ and 
‘psychophysics’, which 
involves the scientific study of 
how our experience of food 
and drink is affected by our 
senses and our surroundings, 
not just the food itself. It’s a 
small but growing area of 
research that brings together 
psychologists, neuroscientists, 
marketers, chefs, product 
designers and even musicians.

So what kinds of things can 
affect our sense of taste?
Pretty much everything! 
From the colour and shape of 
the plates to the weight and 
material of the cutlery, 
through to the shape of the 
table and the feel of the chair 
you’re sitting on. Then there’s 
the number of people you’re 
with, the mood you’re in, the 
lighting and background 
music in the restaurant, and 
memories associated with the 
food. When you put all these 
factors together, it adds up to 
a lot.

Just how important are these 
effects?
It’s hard to say exactly how 
much [of the taste] is down to 
the food and how much is the 
‘everything else’, but Paul 
Bocuse, one of France’s 
foremost chefs, has said that 
more than half of the 
experience of what he serves 
is the ‘everything else’. 

Obviously some things matter 
more than others – the 
background music is going to 
have more of an impact than 
the shade of paint on the 
restaurant walls, for instance.

What’s the most surprising way in 
which our taste can be 
influenced? 
It’s the idea of ‘sonic 
seasoning’, which uses sounds 
to change the taste of food. 
You can add as much as 15% 
extra sweetness, sourness or 
bitterness to a food simply by 
playing the right sort of 
music. We’ve created music to 
enhance sweetness (high-
pitched and tinkling) and 
bitterness (low-pitched and 
brassy), and we also have 
music for sour, umami and 
spicy foods. Working with the 
Michelin-starred chocolatier 
Dominique Persoone in 
Belgium, we even showed that 
if we played ‘creamy’ music 
(slow and legato) in his stores 
we could add extra 
creaminess to his chocolate.
Neuroscientists have found 
direct connections in the 
mouse brain between the 
senses of smell and sound, so 
it might be that this occurs in 
humans too. Sonic seasoning 
is already being used to 
enhance meals in fancy 
restaurants and at culinary 
events, but we could also see 
it being used to benefit 
health by, for example, 
playing ‘sweet’ music so that 

we’re happy with less sugar 
in our food.

How is our sense of taste 
influenced by the colour of the 
plate?
There are probably two or 
three things happening here. 
It might be to do with the 
contrast between the colour 
of the plate and the colour of 
the food – our brain will find 
it harder to pick out porridge 
(and process its taste) when 
served in a white bowl, for 
instance. A number of studies 

also show that serving food 
off red plates can suppress 
appetite, possibly because 
this is the colour of danger 
and ‘stop’. And there’s also 
the effect of our expectations. 
If we’re used to eating ice 
cream from a round, white 
bowl, then our brain will 
already expect something 
sweet when we’re served food 
in a similar dish.

What’s the most innovative use of 
gastrophysics you’ve seen? 
There’s a lot happening in the 
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Interview

Want to cook up a delicious meal? It’s not just 
about the food. We chat to psychologist Prof 
Charles Spence about the strange science of 
gastrophysics

 7 TEXT: BRUCE DENNILL

EXPERIMENT 
WITH YOUR 

FOOD!



world of cutlery design. 
Heston Blumenthal’s 
restaurant The Fat Duck is 
currently serving a dish called 
Counting Sheep, which comes 
with a fluffy, weighted spoon 
that smells of baby powder, 
designed to enhance the 
eating experience. We’ve 
found that food tends to 
taste better with heavier 
cutlery – possibly because 
we associate weight with 
quality.  7

VI@panorama.co.za

“Studies show that serving 
food off red plates can 

suppress appetite”

Think about the music
To bring out the authenticity of a dish, try playing 
ethnically appropriate background music (such 
as sitar music while eating a curry). If you want 
to bring out the sweetness of a dessert, go for 
some tinkling piano music.

Turn off the TV 
Turning off the TV makes us more mindful about 
what we’re eating. People have been shown to 
eat up to 30% more when the TV is on.

Experiment with plateware
Don’t just go for a round, white plate. Try serving 
something on a slate, a plank of wood, or even 
out of a plant pot. Or simply change the plate 
colour. These will all affect your food’s taste.

Make an impression
We’re only eating for a few moments, so a lot of 
the pleasure is in the memory of a meal. Create 
surprise by combining unexpected flavours and 
textures (remember Heston’s bacon and egg ice 
cream?).

Ditch cutlery
More and more restaurants are getting rid of 
cutlery. We didn’t evolve to eat with cold 
stainless steel, and eating with our hands adds 
another sense to the experience. Just don’t try it 
with risotto.

Prof Spence’s 
five tips to try 
at home
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IN NUMBERS

3 
million 

The number of people in the 
UK who suffer from colds 

and flu every winter thanks 
to vitamin D deficiency, 

according to a study by a 
team at Queen Mary 
University of London.

2  
HOURS

The average time a wild 
African elephant spends 

sleeping per day – the least 
amount of any mammal 

studied to date.

12
The number of antibiotic-

resistant superbugs named 
by the World Health 

Organization as posing a 
threat to human health.

7HISTORY

Royal Mayan pendant poses anthropological puzzle
T his is bling fit for a king. A piece of carved jade 

jewellery discovered by archaeologists in what is 
now central Belize has raised new questions about the 
Mayan civilisation that ruled Central America from 
around 2000 BC until the Spanish colonisation. 
The pendant was unearthed at Nim Le Punit, some 40km 
north of the town of Punta Gorda, in 2015. Nim Le Punit, 
which was discovered in 1976, is known to have been a 
Mayan settlement between 150 and 850 AD, in keeping 
with the pendant’s estimated creation date of around 
670 AD.
However, it was believed to be a village of relatively low 
importance, lying on the outskirts of the Mayan empire. 
And yet the T-shaped pendant clearly belonged to a 

member of the royal family: not only is it exquisitely 
crafted from a precious stone, but there are raised 
hieroglyphs on the back which say as much. These tell us 
that the pendant was made for King Janaab’ Ohl K’inich, 
who ascended to the throne in 647 AD, while inscriptions 
on the walls of the 9th-century tomb in which it was 
found show the priest-king wearing the pendant in 
incense-scattering ceremonies.
So what were the king and his pendant doing in lowly, 
outlying Nim Le Punit, and why was the pendant buried in 
a tomb at all? It’s as though an ancient British crown 
had mysteriously surfaced in a small fishing village in 
Devon, and archaeologists now intend to investigate 
further.

The hieroglyphs on 
the pendant say that 

it was made for the 
Mayan king Janaab’ 

Ohl K’inich

I t’s dark matter as we’ve never seen it before: a 
team from Yale University has put together one 

of the highest resolution maps of the elusive 
particles by using images from the Hubble Space 
Telescope to study three clusters of galaxies.
Dark matter is a theorised substance that doesn’t 
reflect or absorb light and is thought to comprise 
80% of the matter in the universe. It can only be 
detected indirectly through its gravitational 
effects. 
Dark matter particles are thought to provide the 
unseen mass that is responsible for a phenomenon 
known as gravitational lensing, by bending light 
originating from distant galaxies. This light 

bending produces distortions  
in the shapes of galaxies viewed 
through the ‘lens’. The team decoded 
these distortions to create the map of dark 
matter.
“With the data of these three lensing clusters we 
have successfully mapped the granularity of dark 
matter within the clusters in exquisite detail,” said 
researcher Prof Priyamvada Natarajan. “We have 
mapped all of the clumps of dark matter that the 
data permit us to detect, and have produced the 
most detailed topological map of the dark matter 
landscape to date.”
They found that the map closely matches computer 

simulations of dark matter theoretically predicted 
by the cold dark matter model – dark matter that 
moves slowly compared to the speed of light.

7SPACE

Most detailed map of dark matter created 

This 3D visualisation 
shows dark matter 

distributions in one 
galaxy cluster



MEDICAL MARVELS
These five gadgets could make the lives of GPs easier in the near-future

1. BIO BATTERIES 
Doctors increasingly use swallowable sensors to see what’s 
going on inside a patient’s body, but the problem is that to be 
safe, they can store only limited power, and therefore typically 
last just an hour or two before the batteries die. But a team at 
MIT has unveiled a new battery that harnesses the electrolytes in 
digestive fluids to generate current. Using one such battery, the 
team powered a temperature sensor for over six days as it 
passed through a pig’s digestive tract.

2. LITTLE LABS 
A microchip has been developed at Stanford University that 
can carry out over 20 diagnostic tests, such as isolating and 
identifying breast cancer cells and screening for various toxins. 
Best of all, it can be manufactured for less than a penny per 
unit. It’s hoped the device could be used to provide better 
healthcare in developing countries where hospitals are scarce. 

3. TINNITUS APPS 
Tinnitus, or ringing in the ears, is associated with the brain’s 
auditory cortex. Researchers at the Wyss Center for Bio and 
Neuroengineering in Geneva have developed a brain implant 
that enables the user to quieten the din by thought control 
alone. Signals are transmitted from the implant to the person’s 
phone. To stop the tinnitus, the person concentrates on 
altering the display of a specialised app, changing the brain 
activity in the process.

4. AUTOFOCUS FOR YOUR EYES 
Reading glasses and varifocals could soon be a thing of the past. A 
team at the University of Utah has demonstrated a pair of 
prototype glasses featuring an autofocus system that adjusts the 
focal length of the glycerine lenses, depending on the distance of 
the object you’re looking at. The refocusing takes just 14 
milliseconds, but the prototype is still quite clunky – the next step 
will be to make the glasses smaller and lighter.

5. ROBOTS THAT CARE 
As the population gets older and robots get smarter, their use in 
care homes may become widespread. That fact hasn’t gone 
unnoticed by Segway Robotics or MIT, who recently joined forces 
to host a ‘hackathon’ in Singapore. Over the course of three 
days, 75 teams competed to find ways in which Segway’s Loomo 
robot could be modified for use in elderly care. The best ideas 
will be tested in Singapore, before hopefully being rolled out 
globally. Go-go gadget granny!
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 BRAIN CANDY

IT’S ALL IN THE 
WRIST
 GAMEBAND 

Email notifications and 
weather alerts are all very 

well, but wouldn’t you rather be 
playing Pong? The makers of 
Gameband are certainly hoping 
so. It’s a smartwatch with a 
1.2GHz Snapdragon processor 
and a 1.63-inch AMOLED 
display that comes preloaded 
with 20 games. The Gameband 
itself runs on Android, but is 
compatible with both Android 
and iOS devices.
R3,500, gameband.com

POOCH PRYER
 JAGGER & LEWIS SMART DOG COLLAR 

L ike a Fitbit for Fido, this smart device from Jagger & Lewis will 
track your dog’s behaviour and provide analytics via an 

accompanying app. It clips onto your dog’s collar, then tracks his 
body temperature, how far he’s walking, how much he’s eating 
and drinking and how often he barks. This information is then 
correlated against your dog’s age and breed to alert you if 
something looks like it may be amiss. 
R2,620, jagger-lewis.com

A CLASSIC 
REBORN
 NOKIA 3310 

Nokia has just relaunched the 
3310, its hard-wearing 

‘candybar’ phone of the early 
Noughties. Er, sort of. The new 
3310 has a colour screen, 2MP 
camera, FM radio, GPS, SD card 
slot and 2.5G internet, so it’s not 
really the same phone, it just looks 
(a bit) like the old one. Its battery 
can manage 22 hours talk time and 
can run in standby mode for up to 31 
days on a single charge, while that 
low price tag makes it ideal for using 
when you’re out and about. 
R720, nokia.com

EDITOR’S
CHOICE
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Game of Scones: All Men 
Must Dine by Jammy 
Lannister
‘The cookbook parody of Game of 
Thrones’ is a description that sums 
up the essence of this book. 
Jammy Lannister re-interprets the 
TV and literary phenomena in a 
creative and delicious way with 

recipes and plays on words that 
superfans around the globe will 
appreciate. Other cookbook 
parodies written by Jammy 
Lannister include Baking Bad and 
The Walking Bread. And with a 
surname like Lannister, how could 
he not put together a Game of 
Thrones version? 

Books 
Rocket Man – Elon 
Musk in His Own 
Words, edited by 
Jessica Easto

Elon Musk is 
a South 
African-born 
business 
magnate, 
investor, 
engineer and 
inventor. 
Musk is 

effectively channelling all of 
his genius into setting up a 
human colony on Mars, and 
Jessica Easto has drawn from 
years of interviews, public 
statements and media 
coverage to put together this 
view of Musk in his own words. 
The result is a unique glimpse 
into the mind of a brilliant and 
unapologetically ambitious 
entrepreneur. With an 
estimated net worth of R185 
billion, it might be beneficial 
to pay closer attention to the 
things he says. 

Everest Untold: 
Diaries From The First 
South African Everest 
Experience by Patrick 
Conroy

When you 
think of Mount 
Everest, a 
combination of 
words come to 
mind, such as 
‘snow’ and 
– let’s face it 

– death. The second sentence 
of the blurb literally says ‘more 
climbers would die on Everest 
[in this period] than at any 
other point in her history’. The 
year is 1996 and the setting is 
Base Camp, Mount Everest. 
Journalist Patrick Conroy, sent 
to cover the Ian Woodall-led 
South African party attempting 
to be the first from the country 
to summit the mountain, 
revisits tragedy and gruelling 
details in a manner that brings 
the expedition to life, shedding 
new light on the deadly season 
that year. The details provided 
are other-worldly, making you 
grateful that you are in the 
comfort of your own home as 
you read.   

Passengers (PG) 
This film looks like a space thriller but 
plays like a romance – an interesting 
combination that may see partners 
generally frustrated with their 
partners’ tastes in screen 
entertainment actually enjoying 
something together for once.

The story is set on a spaceship named the Avalon, 
which is en route to a new colony somewhere out in 
space after Earth becomes overcrowded and 
unsustainable. This journey is set to take 120 years, 
and viewers are brought into the tale three decades 
in, when a problem with the system governing the 
system keeping its 5,258 passengers asleep for the 
duration of the trip results in first one, and then 
another passenger waking up (with 90 years still to 
go before they get to the new colony).
You’ve probably said to someone, “I wouldn’t [fill in 
verb here] you if you were the last man/woman 
alive!”, knowing that eventuality would never occur. 
Jim Preston (Chris Pratt) and Aurora Lane (Jennifer 
Lawrence), however, find themselves in exactly that 

scenario, and the opportunities for storylines that 
the filmmakers take from there are interesting, if not 
equally effective.
There is the inevitable Hollywood gloss – what are 
the chances of the only two people who wake up 
being gorgeous and witty? – but the possibility of a 
romance occurring is not too much of a stretch, 
particularly when the passengers on the ship would 
have known they would have to populate their new 
home once they arrived there. And the high-tech 
setting is fair enough, too, though an android 
barman (Michael Sheen) may be an unlikely 
accessory on a ship on which everyone is meant to 
be sleeping. Beyond him, though, the props 
available to the characters give rise to situations 
both fun (delivering a note using a droid) and 
dangerous (the usual issues when trying to fix a 
damaged craft in outer space).
While not either a heartstring-yanking love story or a 
Star Wars-level space drama, Passengers does have 
enough bits of both to make it intriguing – 
especially as real-life scientists work to deliver men 
and women to Mars.

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.

Test your knowledge of 
the wet stuff

An
sw

er
s:

 1
a,

 2
b,

 3
b,

 4
b,

 5
c,

 6
a,

 7
a

QUESTION 1 
Approximately what 
percentage of the Earth’s 
surface is covered by 
water?
a) 70% 
b) 80%
c) 90%

QUESTION 2 
What name is given to the 
phenomenon where warm 
water sometimes freezes 
faster than colder water?

a) Kagera effect
b) Mpemba effect
c) Dodoma effect

QUESTION 3 
Which of these moons of 
Jupiter is definitely not 
thought to harbour a 
subsurface liquid water 
ocean? 
a) Callisto
b) Io
c) Europa

QUESTION 4 
‘Heavy water’ is water 
enriched in which 
hydrogen isotope?
a) Protium
b) Deuterium
c) Tritium

QUESTION 5 
Which of these places is 
home to an ice sheet? 
a) Siberia
b) Iceland
c) Greenland

QUESTION 6 
On top of Mount Everest, 
what is the approximate 
boiling point of water? 
a) 70°C
b) 100°C
c) 130°C

QUESTION 7
Which of these terms 
describes a type of 
dehydration?
a) Isotonic

b) Hydratonic
c) Oxytonic

YOU ARE:
0-3 A fish out of water
4-5 Treading water
6-7 A fountain of 
knowledge

Quick quiz

Solutions
Q1) Because the word is symmetrical, it can be read as ‘PULL’ from both sides if ‘TAHAT’ is written on a glass door.
Q2) The 3-spot on the right should look like the one on the left.
Q3) The seven of diamonds. Its ‘middle’ diamond is offset from the centre, unlike the ace, three, five or nine.
Q4) One-third. [Compare: Sphere volume = 4/3 x pi x radius3. Cylinder volume = pi x radius2 x height. Note that height = 2 x radius.]
Q5) They were both on the same side of a doubles match.
Q6) Y:X, F:E, O:Q, C:G, P:R (letters differ by one line) with V remaining.
Q7) They signed their names on a circular piece of paper so that no-one was at the top of the list. [The device was called a ‘ruban rond’ (round ribbon),  
from which we get ‘round robin’.]
Q8) See illustration.

QUESTION 1
The Czech and Slovak word for ‘PULL’ 
is TAHAT. Why can this lead to 
confusion for shop customers?

QUESTION 6
Pair up these letters in a logical 
manner. Which one is left over?

QUESTION 8
The circles represent a number of islands that must be joined by bridges. All 
bridges must run horizontally or vertically, starting on one island and ending on 
the next. The numbers tell you exactly how many bridges are attached to that 
island. Each pair of islands could be connected by 0, 1 or 2 bridges in each of 
(up to) four directions. Bridges can’t fly over other bridges or islands. At the end, 
all the islands must be connected – in other words it must be possible to travel 
from one island to any other island.

QUESTION 3
Which card of the diamonds suit in a 
standard pack clearly doesn’t have 
half-turn symmetry?

QUESTION 5
Simone and Susan were playing 
tennis at the same time on the 
same court. Simone won three of 
the five sets. However, Susan also 
won three sets. How is that 
possible?

QUESTION 4
What proportion of 
the cylinder’s 
volume is outside 
the sphere?

QUESTION 2
A die has been rolled from square to 
square, with the upper face marked 
each time. However, one square is 
marked wrongly – which?

QUESTION 7
French sailors used petitions as a 
mild form of mutiny if they weren’t 
happy with conditions on board a ship. 
How did they list their signatures on 
the petition so that no-one could be 
accused of instigating the rebellion?
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THE     CROSSWORD 

ACROSS
9 Soldier to gauge an auxiliary variable (9)
10 Student rings European about hard legal 

ambiguity (8)
12 Level of wage increase, say (4)
13 So nice to have reassessed function (6)
14 Two follow ceremony east to doomed city (7)
15 Room to turn and mislay plant structure (9)
17 Awfully grey scoop about self-levelling device (9)
18 Try open form of confusion (7)
20 Sunset captured by fellow German (6)
21 Old friend gets a stone (4)
24 Greek hero has a cold and takes additives (8)

26 Technophobes did let us work (8)
28 Curse that may be Hippocratic (4)
29 Maroon beach (6)
31 Sue ran behind shopping centre for part  

of hearing (7)
34 Daughter organised help in America for dolphin (9)
36 Developed poor, clear material (9)
38 Hum bits composed about metal (7)
39 Skin contains a large binary compound (6)
40 Spots synonym for reckless (4)
41 Quickly take erroneous core prediction (8)
42 Open tidal movement in celestial object (9)

DOWN
1 Replicas constructed of  

respiratory aperture (8)
2 Country nut (6)
3 Go to lie about unknown study  

of causation (8)
4 Just like a bear, ruins excursion  

east (6)
5 Everyone turns green – that 

produces a reaction (8)
6 Policeman finds chief a crawler 

(10)
7 I’m returning trunk outside shop (7)
8 Consort lost right to perform in 

reflected light (6)
11 Dismiss insect as a beetle (7)
16 Ideal spot to view Thomas More’s 

vision (6)
19 Understood to be in Latin (5)
20 British and American group of 

conductors (3)
22 Bit of quiet is heard (5)
23 Venetian island and river have  

one voice (6)
25 Hate talent displayed by quality of 

changing matter (6,4)
26 Guided by a small light (3)
27 Spanish city has attachment to  

old graduate (7)
30 Art-lover sculpted the seat  

with energy (8)
31 I’d remain puzzled by line  

of longitude (8)
32 Plus arrangement to conceal 

compound (8)
33 Church has a cure devised  

for poet (7)
35 Left racket to return injury (6)
36 Ruler of state gets terribly hip (6)
37 Hardly overdue bringing back 

optical instrument (6)

For the answers, visit 

veryinteresting.co.za/solutions.  

Please be aware the website 

address is case-sensitive.

ANSW ERS

BY POPULAR DEMAND
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THE ULTIMATE 
CORPORATE GIFT

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

Call: 011 468 2090

Define yourself 
with a Very 
Interesting 

corporate gift.

A gift that engages 
as it entertains and 
challenges, speaking 
to your clients’ 
curiosity and 
uniqueness.

Plus! Have your 
brand top of 
mind for the 
whole year.

Now available with customised or 
branded wrap-around cover!

TIRED OF THESE PROMOTIONAL GIFTS?

All this for much 
less than the price 
of a branded golf 
shirt.

Now available: 
contact details 
below!



Next issue On sale from 21 August 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 PSYCHOLOGY

What causes 
sleep paralysis?

Evil clowns. No, we’re kidding!

7 SCIENCE

7 FOOD

7 ENVIRONMENT

Will time ever end?
It’s likely that different responses will apply 
during Monday meetings or on the final day 
of a holiday.

Why are some foods 
so widely disliked?
A question that Sigmund Freud answered during 
his lunch break. Possibly.

Apart from soiled pants, 
obviously?

 What could we 
expect from a 
magnitude 10 
earthquake?
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  INDEX

Why we need to go back 
to the moon  

The last of the original moonwalkers passed away this year, but 
there is still much to learn from our near neighbour p.40

Plus
Does sucking your thumb really ruin your teeth? How 
could I survive being washed up on a desert island? Do fish 
have an immune system? How much sleep do we really 
need? Are fireworks bad for the environment?

Outlook

THIS ISSUE’S HIGHLIGHTS ON ONE PAGE 

Inside the teenage mind 
It’s not fair, it’s not your fault, and now you can prove 
that to your parents p.60
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Who wants 
to live 
forever? 
Cryogenics is no longer 
science fiction, but can we 
bring frozen people back to 
life just yet? p.28

Can we improve 
the lives of 

captive animals?   
Are we still doing the right thing by keeping 

our zoos running? p.16
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