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A mountain laid bare: 
Situated at an altitude 
of 4,000 metres, the 
Grasberg mine in 
Indonesia contains the 
largest single gold reserve 
in the world

G
eo

rg
e 

St
ei

nm
et

z/
Co

rb
is

Since time immemorial, humans have been entranced 
and enthralled by a unique element. it is tasteless, 
odourless and biologically, absolutely useless. it appears 
on the periodic table of elements as number 79, Au for 
the Latin aurium, and it shows up in our languages as the 
fundamental measure of value and goodness. To the eye, 
it manifests itself as a glistening, shining metal – gold! 
So why is it that gold is so revered, so valuable? Today, an 
ounce of gold (1 troy ounce equals 31.1 grams) is worth about 
US$1,750. And to countless people, a band of gold on their 
finger is priceless. 



38  | |  39  

science gold

no. 88 Issue 3/2012

Besides its enchanting colour and brightness, gold is 
chemically inert and remarkably malleable. in other words, 
it doesn’t change or oxidise in the way that iron rusts, and 
it is much softer than most metals. its brightness doesn’t 
fade over time. it is a perfect crafting material, because it 
can be endlessly retrieved and recycled. A single gram of 
gold can be fashioned into a sheet one-metre square. in the 
modern world, gold has uses in electronics, but its greatest 
practical use is for decoration and jewellery. Beyond these 
utilitarian concepts, though, gold, unlike any other material, 
represents the concentrated value of goods and services. The 
fortune of countries is linked to their reserves of gold. 

Humans have always compared this metal to the rays of 
the sun. interestingly, we now know that, like those yellow 
shafts of sunlight, gold is a product of the furnaces within 
distant stars. in early days of the universe, atoms were 
fused within the core of stars and then flung outwards 
when these stars exploded. Like all the heavier 
atoms we find on earth, gold is actually the 
product of a supernova. 

Much of the elemental gold “on” earth 
is deep within the planetary core. More 
than four billion years ago, when the cloud 
of material that would form our solar 
system and planets began to coalesce and 

solidify, the heavy 
gold sank to the centre 

beneath the lighter and 
more abundant of earth’s 

elements: oxygen (47% by 
volume), silicon (28%), aluminium 

(8%) and iron 5%). The shallow deposits of gold that 
humans have mined were made accessible by later meteor 
bombardment strikes. The craters that we can see on the 
moon were formed during this same period.

So our most glorified terrestrial element has celestial 
origins, but only a tiny fraction of it will ever be utilised. 
Deep underground, molten gold swirls slowly within the 
planet, and in the oceans, a vast trove of gold is dissolved 
with the salts – sources beyond the reach of human 
beings. Yet in the present geological circumstance, gold is 
retrievable as either a lode – nugget and veins within rocks 
– or as placer deposits – grains within disintegrated rock. 
Lode gold is often associated with volcanic or once-volcanic 
regions. The metal is carried towards the surface and 
concentrated by the action of water, and perhaps microbes, 
moving at high pressure underground. Sedimentary gold, or 

placers, are fragments from eroded lode rocks, which have 
been transported and accumulated through the actions of 
water, gravity and time. 

Gold mining is known from the earliest records 
of human – and Asian – history. According to the first 
Sumerian texts, 5,100 years ago, gold was already being 
crafted. The oldest surviving map, the Turin Papyrus, was 
drafted 3,200 years ago, detailing the location and geology 
of egyptian gold deposits. chinese artisans were creating 
gold crafts as far back as 1765 Bc, in the Shang Dynasty, 
and chinese governments were already minting square gold 
coins 3,000 years ago. The Kolar Gold Fields of the Deccan 
volcanic region of india have been worked for at least 3,000 
years, as have the Radjang Lebong mines of indonesia 
and the Mahd adh Dhahab mines of Saudi Arabia. During 
the reign of King Alyattes, 2,600 years ago, the Lydians of 
ancient Turkey refined the first pure gold coins from the 
gold-silver compound electrum. 

Despite this long and ancient history, most of the gold 
ever mined has been extracted in recent years using fossil-
fuelled technology. To date, 165,000 tonnes of gold have 
been extracted globally. This mass of metal would form a 
cube 20 metres to each side and would be worth almost 
US$9 billion. At least three quarters of this mass has been 
mined in the last century.

While gold is found across the planet, it is especially 
abundant in Australia, china, Russia, South Africa and 
the US. A handful of Asian countries are counted among 
the world’s highest producers: china and Russia are first 
and fifth, respectively. indonesia (seventh), Uzbekistan 
(ninth), the Philippines (19th) and Kazakhstan (20th) 
also make the list.

These rankings have changed greatly over the centuries. 
Since 2001, a gold rush in Mongolia has been transforming 
the rural, nomadic communities. immense wealth is being 
created, but the more permanent environmental impacts on 

To date, 165,000 
tonnes of gold have 
been extracted globally. 
This mass of metal 
would form a cube 20 
metres to each side 
and would be worth 
almost US$9 billion.

Women collect dry wood 
from the desert-like 
river basin of the Timika 
River in Indonesia. Once 
very large, the river 
disappeared under the 
acidic runoff from mining 
slimes produced by the 
activities upstream at the 
largest gold and copper 
mine in the world

In Papua New Guinea, 
pure gold ingots get 
stamped for export in the 
foundry of Lihir mine 

Gold miners in 
Kalimantan, Indonesia
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the fragile grasslands are accumulating. in the former Soviet 
Union countries of Russia, Uzbekistan, Kazakhstan and 
Kyrgyzstan, vast and remote landscapes are being explored 
and exploited. By contrast, at the Toi gold mine in Japan, the 
once busy mine is now defunct after almost seven centuries 
of operation. The miners are all gone, but the site now 
serves as a tourist attraction. One can visit the quiet mine 
shafts underground, and in the museum, gaze at the world’s 
largest bar of gold, weighing 250 kilograms. 

Perhaps surprisingly, more than 70 percent of the 
world’s gold is purchased by Asia. Since 2009, china has 
been both the largest producer and the largest consumer 
of gold; it may soon surpass the US as the largest holder of 
gold reserves. india, as well, has a high demand for gold, 
with most of it finding its way into private households 
in the form of jewellery. in this South Asian nation, the 
consumption of gold is five hundred times the volume 
produced in its domestic mines.

Unfortunately, the environmental impacts associated 
with gold mining are significant. Mines retrieve a tiny 
mass of gold for an immense amount of rock processed, 
resulting in titanic open-pit mines that scar the landscape. 
Metals, often silver or copper, are typically extracted with 
cyanide heap leaching. The poisonous cyanide percolates 

YD Bar-Ness is an outreach ecologist based in Fremantle, 
Western Australia, on a long-term quest searching for the 
Kalpavriksh, the Wish-Fulfilling Tree of ancient Indian myth. 
He hasn’t found it yet, but will make sure to tell you when 
he does. As a scientist, he specialises in climbing trees to 
explore the canopy biodiversity, and as a conservationist, 
he seeks to use geography and photography to create 
environmental education materials.
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through the rock and collects in a toxic pond: the gold is 
concentrated in this liquid for further processing. Too often, 
these hazardous ponds remain on the landscape indefinitely. 
Smelters are used to further concentrate the metals. At 
high temperatures, metals melt out from the surrounding 
materials, a process that also releases carbon dioxide, 
nitrogen, lead, sulphur and other pollutants, including 
extremely potent greenhouse gases. 

The effects of gold mining are not felt just by the 
landscape, or the groundwater, or the atmosphere, but 
also by the people that are exposed to the noxious by-
products. The technology to mitigate this environmental 
degradation and the political will to put a stop to it is 
rarely present, assuring that these dangers will remain 
for generations to come.

One thing we can be sure of is that demand for gold will 
persist. in times of economic uncertainty, private citizens 
and governments alike will purchase gold. The metal itself is 
seen as having a real value, unaffected by the fiscal policies 
of those currently in power. Between countries, too, the 
value of a currency – whether the yuan, dollar, rupee, rial or 
euro – is a more complex and volatile thing than the value of 
this incorruptible, endlessly recyclable elemental metal.

Of course, this demand is an ancient thing. no 
other material in history has the unrelenting pull that 
element 79 has upon us. Linguistically, economically and 
psychologically, gold is the metal by which we define value 
and quality. From its distant origins in the furnaces at the 
cores of stars to the jewellery shops throughout Asia and the 
world, the enchantment of gold never fades. ag

Unfortunately, the 
environmental 
impacts 
associated with 
gold mining are 
significant. Mines 
retrieve a tiny 
mass of gold 
for an immense 
amount of rock 
processed, 
resulting in titanic 
open-pit mines 
that scar the 
landscape.

The glitter of gold 
in the Karada district of 
Baghdad, Iraq

A Sikh devotee in 
prayer shortly after having 
bathed in the Amritsagar, 
the water surrounding 
the Golden Temple in 
Amritsar, India

The Kyaiktiyo Pagoda, 
also known as the 
Golden Rock, is a famous 
Buddhist pilgrimage site 
in Myanmar
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