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Gemstones

A gemstone is a piece of “mineral”, which has a crystal structure,
and has been cut and polished to make jewelry or an ornament.
However some stones which are classified as gemstones are
probably not a minerall For example, opal has an amorphous
structure and lacks a definitive chemical formula while amber is
organic in origin.

The Ancient Greeks, divided gemstones
info precious stones and semi-precious
stones. Diamond, ruby, sapphire and
emerald are categorized in the pre-
cious stone category while all others
are semi-precious.

The terms precious and semi-precious
are also deceiving as it implies that the
precious stone's commercial value is
higher than semi-precious. However, it
is not the case, rather, the terms origi-
nate from ancient times and refer to
the rarity of the gemstone.

Most precious stones are translucent
with fine colours in their purest forms,
with the exception of colourless dia-
mond which is transparent. Translucent
stones are very scarce but they are
also hard with a hardness of 7.5 — 10
on the Mohs scale (Mohs hardness scale
ranges from 1 — 10 with 10 being the
hardest defined by diamond).

Top to bottom: Sap-
phire, emerald, dia-
mond and ruby.
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The aesthetic value is one of the major
factors that affects the value of these
stones. Since gems are used as jewelry
or ornaments, they have to look colour-
ful and eye-catching where transparency, colour, and reflective
index are big factors in their attractiveness. Gems are seldom
opaque, but usually are transparent to translucent. Colours can
range from black to white and any colour within the rainbow.
Refractive index determines how light travels within the stone
and affects how much it sparkles.

Like diamond, gemstones are valued by 4Cs—carat, colour, clari-
ty, and cut. Each carat is 200mg (0.2g). Colour is usually better
when the stone is more vivid. Clarity depends on inclusions and
whether there are any flaws or cracks. And finally, cutting en-
hances the optical properties of the gemstone giving it the spar-
kling feature.

Classification

Gemstones can be categorized into different groups under their
chemical formula. Below are some commonly seen gemstones cat-
egorized according to their chemical formula.
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Beryl - Be3A|2(5i03)6 gﬁ&&E - B83A|2(Si03)6
Beryl is a beryllium aluminium cyclosilicates mineral. I+ has a Mohs scale
hardness of 7.5—8 and has a hexagonal crystal system. SRR RS SRR RS o LEECRERE £ 7.5-8 » 451 R NTT & ©
Aguamarine is a type of beryl with a blue or tur- EEEE RO BTG

quoise colour. The pale blue colour is attributed
to iron (II) ions while the golden-yellow colour is
attributed to iron (III).
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Emerald is another type of green beryl. The col-
our green comes from chromium and sometimes
vanadium.

Corundum — Al,O;

Corundum is an aluminum oxide mineral with a

Mohs scale hardness of 9. Corundum has a hexag- NHER
onal crystal system. )
Aquamarine il AR —ERIE > HABRE TN
Ruby is one type of corundum. It is red in colour o
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due to the presence of chromium.
Sapphire is another type of corundum. Although it is commonly known as EEE A 55— . -SRI Ry P E e 1T 4 P B
blue sapphire due to the presence of iron, sapphire can be yellow, purple, 17 (HIEGNEFHOTE  TEEEG AN ESARICE T

orange, or greenish and these colours are given by elements titanium, GREE  ENSETTE  TEREG  GNSERTE
chromium, copper and magnesium respective-
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Quartz — SiO; 4 AFE - Si0,

Quartz is the second most abundant mineral > / J AR B R R
in the Earth's continental crust and is a sili- 6o v “EENEY > EEkEt
cate mineral with a hardness of 7 and a hex- N £ P ) -

agonal crystal system. There is a wide variety
of quartzes, and several of them are used as R NTT i % -t AR
gemstones; their differences being based on %R EIFESE A S H

the macro-crystalline and micro-crystalline e RS - R
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structure. . .
Top Left: Amethyst ring. ERIETHNEMNER
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Black onyx is a black quartz and is one of the HigHR e R AT TR R A AR L

Top Right: Rose quartz bracelet; LR A Ry Y S AR AR -
Bottom Left: Black onyx heart pendant ) )
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common as coloured bands onyx. Most “black onyx" on the market is arti-  #5 & FHEERIAA T EEAY -

ZE BB L BRI b EGE . H
ET RS St IRHOCHTROH -
ficially coloured by dyes. \ - .
EEEEABWHRA SO E2A0 R Yok EkE
VEIENEED -

x Vg EELRRERE By 7 o4

Amethyst is a purple variety of quartz. Its
violet colour is because of irradiation, iron
(III) impurities and the presence of trace
elements of large ionic radius.

Rose quartzis a pink quartz. The presence of
titanium, iron, or manganese gives it the pink
colour.
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Agate is a microcrystalline silica. Tt often
exhibits a banded appearance

Jasper is an opaque and impure variety of quartz. It can be red, yellow,
brown or green in colour and sometimes blue.

Tourmaline - (Ca,K,Na,[])(Al Fe,Li,Mg,Mn);(Al,Cr,Fe,V)(BOs); BERA - (CaKNA[I)(AlFe,Li,Mg,Mn)s(Al,Cr,Fe,V)¢(BOs)s
(Si,Al,B)sO15(OH,F)s (Si,Al,B)¢O15(OH,F),
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Tourmaline is a crystal boron silicate mineral with Mohs scale
hardness 7 — 7.5. Tourmaline has a large group of gemstones
as one may see from its chemical formula; this gives fourma-
line a wide range of colours with different combination of
elements.

Rubellite is a pinkish red variety of fourmaline. The name
comes from its ruby-red colour.

Rubellite 4125

Verdelite is a green variety of fourmaline. It is also called
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emeraldite for its similar green colour to the emerald.
Artificial Treatment

Gemstones are often treated o enhance the colour and clarity of the
stone. The ultimate goal is to increase the value.

Heating is commonly adopted to improve colour and
clarity. For example, citrine is a variety of quartz
with a pale yellow to brown colour. However, it is
rare in nature, and most commercial citrines are
heat-treated amethysts or smoky quartz. The heat
changes the oxidation states of the iron within the
crystals, thus altering the colour.

Exposing certain stones to radiation will change
their colour. Radiation changes the atomic structure
of the gemstone resulting in the colour change. Blue
topaz is rare in nature and also one of the most
common irradiated gemstones. This is formed by
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exposing colourless to pale blue colour topaz to radi-
ation.

Other treatments such as waxing and oiling are also
used to enhance the clarity and colour of the stone
by coating the surface.

Ametrine — a mixture of amethyst and
citrine. It is a naturally occurring mineral
and can be created by differential heat
freatment.
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Fracture filling is used to fill in cavities within the
gem to greatly enhance the appearance.

With current technology, most gemstones can be created in the labora-
tory where synthetic gemstones have the same chemical and physical
characteristics as those in hature. For example, diamonds, which is the
hardest known material, can be created in labs. Most “manufactured
diamonds" are for industrial use as abrasives.

Marketing

The value of a gemstone depends on how much people like the stone.
Marketing is a key factor to "promote” its value.

It is very difficult for a layman to justify the qualities of gemstones.
Thus, the Gemological Institute of America (6IA), a nonprofit organiza-
tion, offers gemstone identification and buying advice to consumers and
training to those in the jewelry trade.

A GIA inspected gemstone will be provided with a certificate describing
its qualities. These certified gemstones are sold at a premium price.

Buying a gemstone which is knowingly “manufactured” or has been
“treated” is an interesting dilemma for a buyer. Of course most people
would want the natural stone but cost maybe prohibitive. However treat-
ed stones can display all the key characteristics of a gemstone and
should not be considered of inferior quality because of this.
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Oriental and Other Exotic Gemstones

Jade

Jade has been in the Chinese culture for thousand of years and the
Chinese are fascinated with it. Jade was also used by the Olmec and
Mayan people in South America. Jade is a general term for two miner-
als — jadeite and nephrite. However, jadeite and nephrite are two
different chemical groups.

Jadeite — Na(Al,Fe3*)Si,0,

Jadeite is a pyroxene mineral with a hardness of 6.5 — 7. Jadeite is
formed in metamorphic rock under high pressure and low temperature
conditions. It is also known as “hard jade" or Feicui by the Chinese and
it is rarer than nephrite. Most of the gemstone grade jadeite are orig-
inated from Myanmar.

Nephrﬁ'e —_ Caz(Mg,Fe)5Si8022(OH)g

Nephrite is a an amphibole mineral with a hardness of 6 — 6.5 and it is
also referred as “soft jade" by the Chinese. It has a lower value than
Jjadeite.

The Chinese love jade not only because of its beauty, but it also sym-
bolizes beauty, nobility, perfection, constancy, power, and immortality
in the Chinese culture.

Other Exotic Gemstones

Tanzanite was discovered in 1967 and was enthusiastically celebrated
by specialists as the "gemstone of the 20th century”; it has a ultrama-
rine blue to light violet-blue colour and is only found in Tanzania. Thus,
it is marketed as "1000 times rarer than diamond.”

Alexandrite is an unique gemstone that has a sensational feature of
having the ability to change colour; the stone is a green or bluish-green
in daylight but turns into a soft shade of red, purplish-red or raspber-
ry red in incandescent light. This characteristic is a great marketing
point for this stone.
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Top: Tanzanite,; Bottom: Alexandrite
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Why does alexandrite appear to change color in sunlight and artificial light?

Mixed light

Alexandrite effect

Candlelight

Incandescent lighting contains a
higher balance of red light and alexandrite

appears red to the human eye

valuation finance
exploration services

ockhoun

professional

_ processing

mining IntegBty

local9eclogy

diligence

www.rockhoundasia.com

observed color change from

with a change in source illumination

Daylight

phenomenon of an Daylight contains high proportions of

greenish to reddish blue and green light and the stone appears

green to the human eve.  www.alexandrite.net

Disclaimer

The content and comments in this newsletter are provided for educational and
marketing purpose and for general distribution only and cannot apply to any
single set of specific circumstances. We publish this newsletter only for or sub-
scribes in Hong Kong. All care is taken in producing this newsletter; however, we
accept no responsibility for accuracy of info supplied.
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