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Chapter One

The Mysterious Crystal



I. The Formation of Crystal

According to geologists, a fascinating singularity 
exploded about 13.7 billion years ago and 

became the universe after a dramatic expansion. About 
five billion years ago, an interstellar dust-cloud called 
“Initial Solar Nebula” began to shrink under the action 
of its own gravity. With the reduction in volume, its 
core temperature rocketed and triggered a thermonuclear 
fusion of hydrogen which generated a star, “Sun”. 
Afterwards, some planets emerged, including Mercury, 
Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune. 
Thus, Solar System came into being. 

Earth came into being about 4.6 billion years ago with 
innumerous mysteries. Now we have known about its 
composition of chemical elements: 37.6% of iron, 29.5% 
of oxygen, 15.2% of silicium, 12.7% of magnesium, 2.4% 
of nickel, 1.9% of sulfur and 0.05% of titanium. More 
than 100 chemical elements and 4000 minerals have been 
found on Earth. Iron and nickel are the major elements 
that constitute the core of Earth, while oxygen and 
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silicium are the major elements that constitute the earth's  
crust. Silicium can be found in more than 800 minerals 
which form 80% of the earth's crust. SiO2 is an important 
component of the earth's crust and the minerals on Earth. 

The mineral name of crystal is quartz. Apart from 
crystal, the family of quartz also includes agate, tiger’s-
eye etc. Their chemical compositions all include silicon 
dioxide, but only crystal contains more than 99.99% of it. 
In other words, crystal is constituted by very pure silicon 
dioxide. 

The formation and growth of crystal require some 
geological conditions. To understand the formation of 
crystal, we first need to learn about magma which is a 
hyperthermal molten mass of silicate in the crust. Under 
the impact of geological structure, this hyperthermal 
magma goes up along the fractures in the weak belts of 
the crust. Due to the decrease of temperature and pressure, 
it begins to solidify and crystallize, and eventually forms 
magmatic rocks. In the later stage of the crystallization 
of magma, there will be an accumulation of a large 
amount of residual hydrotherm which is rich in silicium. 
Under the action of pressure, these gas-liquid streams, 
which are rich in silicium, continue to upwell along the 
fractures. With a further reduction in temperature and 
pressure, these gas-liquid streams will reach saturation 
and crystallize, generating veined or vein-like pegmatite 
veins as well as hydrothermal veins. It is in the geode 
of this dyke that crystal forms and grows by incessant 
movement. 
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The growth of crystal at least needs to meet the 
following conditions: 

The first is geode which offers free space for crystal 
to grow. Usually, geode comes into being by two means: 
The first is molten geode, generated by the fusion in 
pegmatite veins or quartz veins; the second is generated 
at the later stage of the crystallization of magma when 
pressure streams, which are rich in silicium, fill or 
expand the fracture zone. According to the experience 
of quarrying crystal in Donghai County, the first geode 
usually produces large and high-quality quartz crystals, 
including “Crystal King” and “Crystal King II”. 

The second condition is pressure. Geode alone is not 
enough. It needs to be sealed so that there will be enough 
pressure. The production of synthetic crystal has proved 
that the pressure generally needs to be more than 1000 
times of atmospheric pressure. 

The third is temperature. Usually, large quartz crystals 
prefer to grow below 573℃. 

The fourth condition is nutrient solution which refers 
to the nutrients necessary for the growth of crystal, 
namely gas-liquid substances that are rich in silicium. 
Crystal only grows when silicium solutions are constantly 
supplied and reach saturation. 

The fifth condition is time. Crystal grows about 0.33 
millimeter per day in a man-controlled ideal environment 
where the four conditions above are all met. In the natural 
world, it is, however, very difficult to sustain such an 
ideal environment because nutrient solution, temperature 
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and pressure never stop changing. Usually, the growth 
cycle of natural crystal tends to be tens of thousand times 
or even a few million times longer than man-made crystal. 
This explains why “a few million years” is often taken as 
the basis for calculating the growth of natural crystal, and 
why “natural crystal” is so precious.                      

The five conditions above are merely the basic ones. 
In order to generate large, pure and flawless crystal, many 
additional conditions must be met, including the stability 
of geological conditions and the purity of nutrient 
solutions etc. This shows that the growth of crystal 
requires very demanding conditions and natural crystal is 
a kind of non-renewable precious resource. 

The growth of quartz crystals can be divided into three 
phases. In the first phase, they irregularly disperse on the 
geode walls and grow independently as small units. Then 
mutual contact between them announces the arrival of 
the second phase, namely the growth of vug. According 
to the rule of geometrical elimination, the quartz crystals 
that grow parallelly on the geode walls will stop growing 
because of the oppression of the quartz crystals that grow 
vertically. Therefore, only columnar crystals that are 
perpendicular to the geode walls have space to grow in 
the third phase. 

The crystals of Donghai County were mostly born 
in Rhyacian 2.3 billion years ago. They underwent a 
rather lengthy cycle of growth which involved stellar 
collisions, continental drift and collision, vulcanian 
eruptions and earthquakes etc. Due to the unstable 
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growing environment, their growth cycles may also vary. 
Some underwent crystallization process only once, while 
others might go through two or even more. Furthermore, 
some quartz crystals finished their crystallization process 
simultaneously or successively with other mineral 
crystals, which explains why now we have quartz crystals 
of various sizes, shapes and colors.

Donghai Crystal
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II. The Properties of Crystal

Chemical Component: It is mainly made up of 
silicon dioxide, sometimes with titanium, iron, 

and aluminum etc. The chemical composition of pure 
crystal includes 46.7% of silicium and 53.3% of oxygen.  

Crystalline State: crystal
Crystal System: trigonal system
Crystal Habit: six-sided prism developing with 

transverse lines on the prismatic face. 
Common Colors: They are usually colorless or tawny, 

but they may take on various colors due to additional 
elements. Common colorful crystals include: amethyst, 
whose color ranges from lavender to dark purple; citrine, 
whose color ranges from pale yellow to brown; smoky 
quartz, whose color ranges from sandy beige to dark 
brown; green quartz, whose color ranges from green to 
yellowish-green; rose quartz, whose color ranges from 
pale pink to rosy red in a light shade; and hair crystal, 
which can be colorless, pale yellow or light brown etc. 
Besides, when hair crystal contains rutile, it can be 
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golden or maroon etc.; when it contains tourmaline, it can 
be gray black and when it contains actinolite, it can be 
grayish-green. 

Density: The specific gravity of crystal varies between 
2.65 and 2.66 gram per cubic centimeter, meaning that 
crystal is 2.65 to 2.66 times as heavy as water of the same 
volume. 

Mohs Scale of Hardness: The hardness of quartz is 
seven. Mohs scale of hardness is a relative measurement 
which uses ten minerals as standards and arranges them 
in an ordinal sequence: 1. Talc; 2. Gypsum; 3. Calcite; 4. 
Fluorite; 5. Apatite; 6. Orthoclase; 7. Quartz; 8. Topaz; 9. 
Corundum; 10. Diamond. The hardness of natural gems 
is all above six and the hardness of upscale gems is above 
eight. For instance, the hardness of diamond, ruby, and 
sapphire is ten, nine, nine respectively. 

Cleavage: indistinct, with clear conchoidal fracture. 
Luster: vitreous luster, or greasy luster at some 

crystalline parts of Brazil bicrystal, nodules and cotton. 
Refractive Index: The refractive index refers to the 

specific value between the sine of angle of incidence 
and the sine of angle of fraction when a ray of light 
propagates through a gem crystal from air. The refractive 
index of crystal varies from 1.544 to 1.553. 

Birefringence: Birefringence is responsible for the 
phenomenon of double refraction whereby a ray of light, 
when incident happens upon crystal, is split into two rays 
taking slightly different paths. The birefringence index of 
crystal is 0.009. 
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Ultraviolet Fluorescence: long wave: none; short 
wave: none. 

Absorption Spectrum: not characteristic. 
Special Optical Effects: Asterism (six-star, commonly 

seen in rose quartz) and Chatoyancy. 
Melting Point: 1713°C 
Crystal also possesses the following properties: 
Crystal has rather good elasticity, so piezoelectric 

quartz chips, which are very durable in mechanical 
shocks, are widely applied in radio industry. 

Pressure resistance refers to the maximum pressure 
which can be borne by a substance in different force 
directions. In the direction of vertical optical axis, every 
square centimeter of crystal can bear 27400kg; while 
in the direction of parallel optical axis, every square 
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centimeter of crystal can bear 28000kg. 
Due to great brittleness, crystal can be easily crushed 

into powders. The thermal conductivity of crystal is better 
than glass, and yet inferior to other minerals. Besides, 
crystal possesses a relatively small coefficient of linear 
expansion with directivity. 

As a mineral with stable chemical property, crystal is 
resistant to both acid and alkali. Among all kinds of acids, 
it is only soluble in hydrofluoric acid. As for alkalis, 
crystal has different solubility in them on the basis of 
temperature. Under normal temperature and pressure, 
crystal is insoluble in water. 

Crystal also possesses piezoelectricity: By applying 
voltage to one end of crystal, the other end will send out 
electric charge. When charged with alternating current, 
crystal will swell and shrink with a high-speed, stable and 
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fixed frequency, namely oscillation. If we cut a crystal 
into certain size and thickness, its oscillation frequency 
will be controllable. Based on this principle, we further 
find that crystal has various functions, such as storing 
memories, transmission, expansion, transformation, and 
focusing etc. These functions enable us to invent lots of 
high-tech products, including quartz watch, calculator, 
radio, television, phone, and computer etc. 
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III. The Distribution of Crystal 

Widely distributed on the Earth, crystal is 
produced by many countries, most of which are 

in South America and Asia. South America and Brazil, 
with abundant crystal resource, have been occupying 
about 90% of global export in the recent dozens of years, 
followed by Madagascar and Guatemala. Also, a small 
quantity of crystal can be found in more than thirty 
countries and regions, including America, Canada, 
France, Italy, Australia, Turkey and Russia etc. 
In Asia, crystal is distributed among China, India, and 
Vietnam etc. 

According to the present explorations, crystal is 
widely distributed across China except Shanghai, Tianjin, 
and Ningxia etc. As many as 109 deposits have been 
found, but only a few of them contain the raw materials 
for making jewels. High-quality crystal is mainly 
distributed in Jiangsu, Shandong, Guangxi, Guangdong, 
Qinghai, Sichuan, Hainan, Yunnan and Xinjiang etc. 
Among them, Donghai County of Jiangsu Province, 
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which is honored as “Chinese Capital of Crystal”, stands 
out due to its largest reserve and best quality. Donghai 
also makes up half of the crystal production in China. 
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