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Emerald, the green variety of Beryl, may perhaps be the most famous of the family. Beryl also forms in other colors
used as gems, such as blue Aquamarine, yellow Heliodor and Golden Beryl, pink Morganite, Red Beryl or Bixbite, and
the colorless variety, Goshenite.

Natural, transparent Emerald, one of four “precious” gemstones, is a beryllium aluminum silicate mineral colored by
trace amounts of chromium and/or vanadium. Emerald occurs in hues ranging from yellow-green to blue-green, with the
finest being a pure verdant green hue, medium to dark in tone. Most Emeralds are highly included with surface breaking
fissures.

Emerald has been a source of fascination and reverence in many cultures for over six thousand years, sold in the mar-
kets of Babylon as early as 4,000 B.C. It was highly honored in all major religions for its spiritual power and beauty.
Emerald was considered a symbol of eternal life in ancient Egypt, a gift of Thoth, the god of wisdom, and was a favorite
jewel of Queen Cleopatra.

The earliest reference to emeralds in Western literature come from Aristotle. He was a great fan of the gemstone and
wrote that owning an emerald increases the owner’s importance in presence and speech during business, gives victory in
trials, helps settle litigation, and comforts and soothes eyesight. He also stated “An emerald hung from the neck or worn
in a ring will prevent the falling sickness (epilepsy)».

Emeralds are found in granites, pegmatites, and schists, as well as alluvial deposits. Some of the finest stones today
come from Columbia. Much smaller quantities of medium-light color emeralds come from Brazil. Emeralds also come
from Austria, India, Australia, Brazil, South Africa, Egypt, the USA, Norway, and Pakistan. In the last few decades,
increasing quantities of emeralds have also been found in Zimbabwe, Zambia and Tanzania.

Only the finest quality emeralds are clear and flawless. Most have tiny mineral inclusions or fractures. This refers to the
moss or branch like appearance of the flaws. Flawless emeralds are rare and extremely valuable and usually only found
in small sizes. There are fewer fine large emeralds in the world than there are diamonds! Most large emeralds have
cracks and flaws, or are cloudy in color. It is common to oil these emeralds to disguise the flaws and enhance the color.
The inclusions are sometimes not visible to the naked eye, especially in high quality stones.

Emerald is a marvelous gemstone for activating artistic creativity, and for bringing focus and intensity to one’s lifework.
It is so prized, that carat for carat, a fine emerald may be two to three times as valuable as a diamond.
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Peridot is a gem-quality olivine, a species name for a series of magnesium-iron rich silicate minerals. Peridot is one of the
few gemstones that occur in only one color: an olive-green. The intensity and tint of the green, however, depends on the
percentage of iron that is contained in the crystal structure, so the color of individual peridot gems can vary from yellow, to
olive, to brownish-green. Olivine, of which peridot is a type, is a common mineral in mafic and ultramafic rocks, and it is
often found in lavas and in peridotite xenoliths of the mantle, which lavas carry to the surface; but gem quality peridot occurs
in only a fraction of these settings. Peridot can also be found in meteorites. Olivine in general is a very abundant mineral, but
gem quality peridot is rather rare. This is due to the mineralys chemical instability on the Earthys surface. Olivine is usually
found as small grains, and tends to exist in a heavily weathered state, unsuitable for decorative use. Large crystals of forster-
ite, the variety most often used to cut peridot gems, are rare; as a result olivine is considered to be precious.

Peridot has long been called “an Evening Emerald,” for under artificial light, the stone glows a brilliant green. Peridot is simi-
lar to the emerald but softer in intensity. Peridot of two or three carats are expensive, and a fine eight-carat stone is extremely
rare. Any stones beyond eight carats are collectors or museum pieces. The Smithsonian Institution in Washington DC has a
cut peridot stone of 310 carats.

Very large, fine-quality peridot was produced from deposits in Myanmar (formerly Burma). These deposits were well known
for their 20- to 40-carat cut stones of superb color and clarity. The United States was for many years the largest producer of
peridot, the value of production in 1993 was estimated to be about $1.5 million, according to the USBM. The United States is
getting major Competition from China and Pakistan for the title of world>s largest producer.

Peridot has a very long written history. Ancient papyri record the mining of these stones as early as 1500 BC. Throughout
history, there have been many legends that state the strong magical power that peridot possesses. Legend says that if the gem
is set in gold, it will develop its full potential as a talisman and will have the power to dispel terrors of the night- fears and
bad dreams. Several sources say that in ancient times, cups or other vessels made of peridot were used in healing because
medicinal liquids drunk from them were more effective.

Peridot is the National gem of Egypt and have been prized as jewelry stones since ancient times. Ancient Egyptians knew it
as “the gem of the sun.” Peridot was mined for over 3,500 years on St Johns Island. Some historians even suspect that at least
some of the «emeralds» worn by Cleopatra were actually peridot. Peridot is known as birthstone for the month of August.
People wear the stone because it is supposed to bring the wearer success, peace, and good luck.
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Gemstones commonly referred to as jade can, in fact, be one of two distinct minerals, jadeite (hard Jade) and nephrite (soft Jade).
They have similar outward appearances but different internal structures and properties. Jadeite is a mineral in the pyroxene group
whereas nephrite belongs to the amphibole family. Although jade is so popular in Chinese culture but they only had soft jade until
jadeite was imported from Burma during the Qing dynasty (1271-1368). Jadeite is the rarer and harder stone. It>s well suited for
intricate carvings and cabochons. Although jadeite has a popular association with green, it can be found in many colors. However,
the rich emerald-green color of “imperial jade” is the most highly valued. “Imperial jade” of deep green color from Myanmar is
very rare and expensive (In October 2016, the US lifted its embargo on jadeite from Myanmar). Apple green and lavender or mauve
colors are also popular. The colors in this stone can sometimes have a mottled look. Translucent material is highly prized. These are
often used for carving. Crystals are very rare. Jade pieces are tough. They are not the hardest stones on the Mohs scale (which only
measures resistance to scratching) but are very resistant to breaking. Their wear ability is excellent. Natural, untreated stones may
withstand mechanical cleaning. However, acid treatments can create cracks in an otherwise very durable material. If you’re unsure if
your jewelry or carving has been treated, stick to warm water, detergent, and a soft brush. Jadeite is a very specialized gemstone, and
evaluating these pieces is complicated. Its market is largely collector based. The value of a jadeite carving is as much a function of
artistry and antiquity as the color and quality of the material itself.

Jade has been known to man for some 7,000 years. In prehistoric times it was esteemed rather more for its toughness than its beauty,
since it made an ideal material for weapons and tools. Historically, the Mayas, Aztecs and Olmecs of Central America, Maori and
Chinese have revered jade and created exquisite works of art, jewelry and weapons with this material. They valued Jade more than
gold. Jade was used not only for the finest objects and cult figures, but also in grave furnishings for high-ranking members of the im-
perial family. Today jade is still regarded as a symbol of the good, the beautiful and the precious. It embodies the Confucian virtues
of wisdom, justice, compassion, modesty and courage

Jade has been a part of Chinese civilization from the beginning. Chinese jade was used as a material for practical and ornamental
purposes at such an early period in history, and it continues to be very popular today. The Chinese have traditionally valued jade

for carving as well as religious and medicinal purposes. The Chinese sage Confucius compared jade to a gentleman esteemed by all
for his qualities. He said that there are 11 De, or virtues, represented in jade. Today, the Chinese market and admiration for jadeite
remains powerful and there are many legends and strong cultural associations with jade gemstones.

Chinese people love jade not only because of its aesthetic beauty, but also because of what it represents in terms of social value.
There is a Chinese saying that goes, «Gold has a value; jade is invaluabley.
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Topaz is a popular and durable gem, occurring in a wide range of colors. The rarest are natural pink, red, and fine
golden orange, sometimes with a pink tone. Traditionally, all yellow, brown, and orange colored transparent gems were
called topaz. With the advent of modern gemology, many of these stones were re-classified as different species (particu-
larly quartz).

Clarity and color have a significant effect on the value of topaz. The highest values go to the rare pink and red stones,
then orange and yellow. Intense, reddish orange topaz is sometimes called «Imperial Topaz.» Yellow, orange, and
brown stones are somewhat common. Colorless topazes are common and are low-value gems in any size.

Topaz occurs most commonly in such igneous rocks as granite pegmatites, granites,

rhyolites and greisens, occupying veins or cavities. It is found in Russia, Sri Lanka, Pakistan Afghanistan, China,
Canada, Madagascar and Brazil.

While topaz has been created in the lab, it is not usually commercially available but treated Topaz are abundant in mar-
kets. In the 1960s, a two-step method was discovered to turn colorless topaz blue. First, the rough is irradiated, turning
it brown. Then, the brown stone is heated to achieve a stable, blue color. The treated stone cannot be distinguished from
a natural. Prior to this development, natural light blue topaz was rare and valuable. Colorless topaz was common and
could be purchased cheaply per ton. The aftermath: prices for blue topaz fell, and these are now among the least expen-
sive gems available. Topaz that has undergone this treatment and been turned dark blue is sometimes used as a simulant
for aquamarine (the blue beryl). However, since topaz is typically less expensive than aquamarine, consumers should be
wary of unscrupulous vendors who may try to sell treated topaz as aquamarine. Heat treatments are also used to change
some yellow, orange, and brown topaz to pink or red. This procedure is common, stable, and undetectable. A chemical
vapor deposition treatment (CVD) is used to create mystic topaz, a stone with a multicolored coating on its surface. This
is a common procedure. The surface coating can easily be scratched. This treatment can be detected by immersion.

In the middle Ages, topaz was thought to heal physical and mental ailments and even prevent death.

Greeks believed that topaz had the power to make the wearer invisible.

Romans believed it had the power to enhance eyesight.

Egyptians wore the stone as protection from injuries.
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Demantoid is a brilliant green variety of andradite garnet, colored by chromium and ferric iron. It is considered
to be the rarest and most valuable member of the garnet group, discovered in Russia in the early 19th century.
Russia was long the only source of this rarest of garnets. Supply was so low, demantoids were usually seen only
on antique jewelry pieces. Since the 1990s, new sources have been discovered, and the gem remains a desirable,
but very expensive, jewelry stone. Small quantities were also found in Germany, Italy, Switzerland, Zaire, Iran
and the United States. In 1998 a new source was found in Namibia, southern Africa, but the quantity recovered is
still low.

Even with new sources, Demantoid remains very rare. Clean, facetable stones command very high prices per
carat.

Faceted stones greater than 1 carat are rarely seen. The exceptional brilliance and dispersion of the Demantoid
inspired to name this stone “diamond-like.” Nevertheless, this garnet gem has greater brilliance and a higher
dispersion than diamond. It’s also far more brilliant than other well-known green gemstones such as emerald,
peridot even Ruby and sapphire. Demantoid also has exceptional the highest dispersion rating of any jewelry
gemstone available today, even exceeding that of fine diamond.

Demantoid was a popular gemstone especially in Art Nouveau jewelry. Demantoid has not been synthesized.
Heat can be used to improve color. This is a stable and undetectable treatment.

However, green glass as well as green yttrium aluminum garnet (YAG), a synthetic garnet, have been used as
simulants.

Heat sensitive garnets should be cleaned with warm water, detergent, and a soft brush. Avoid mechanical clean-
ing and exposure to extreme heat. Demantoids have been called “Siberian emeralds,” “Siberian chrysolites,” and
“Ural chrysolites.” Of course, garnets are chemically and optically distinct from these gem species.

Demantoids are typically small that is found both in deep-seated igneous rocks like syenite as well as serpenti-
nites, schists, crystalline limestones and Skarns. Stones larger than 10 carats are very rare. The largest Demantoid
ever found hailed from the Russian Urals and weighed 252.5 carats or 50.5 grams. The Smithsonian Institution,
Washington DC, has a faceted 11.24-carat gemstone on display.

In fact, Demantoid is traditionally considered to be one of the rarest colored gemstones today.
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(such as minerals or opals, or some quartz, fluorite, green
garnet, red garnet ...).

In recent discoveries that have been conducted under
the supervision of the Geological Survey of Iran and the
Research Institute, and in some cases, the Industries and
Mines Organization in all provinces of this country in
recent years, about 11500000 kilograms of semi-precious
stones were reported.

In our country, although the discoveries of the precious
stones are initially a new form, it has to be specialized
and based on the geological characteristics of a rock; it is
cleared from the state of exploration and proceeds to the
detailed exploration.

The government must play a pioneering role in this regard,
and since exploration of these materials is special, these
discoveries should be coordinated under the supervision of
a single-center.

In this regard, the private sector can continue to operate
in accordance with the models of this unit and within the
framework of developed standards.

This center can be the Geological Survey of the country,
Mines and Mining Industries Development and Renovation
Organization, ...

Conclusion

In brief definition, at the end of this article, we can say that
the problems are as follows in precious and semi-precious
stones:

e Lack of information from precise mineral resources,
number of education and training centers and their technical
and vocational level,

e The lack of an educational system based on the mineral
potential and raw rocks that can be imported,

e Lack of a single education unit and curriculum guided by
staff, magazines and books, and Iranian Internet websites
in this regard,

e Lack of professors and experts in the training of Face tiny

and brilliant and other precious and semi-precious stones,
e Lack of comprehensive statistics and information on
the status of short-term training and home and workshop
products,

e Lack of modern equipment for turning and processing
of precious and semi-precious stones, such as emeralds,
rubbies, diamonds, etc., and centers monitoring,

e Lack of systematic and well-defined goals for marketing
in the strategic framework for planning the group of
precious and semi-precious stones,

¢ Lack of a union association in the Chamber of Commerce
and other relevant centers,

e Lack of financial support and solutions for improving
the quality of education, processing and marketing of the
private sector.

Future outline

In order to release precious and semi-precious stones
from these problems, and also to ensure that precious and
semi-precious stones can play a role in the gross national
income in the future and evolution in this industry, the
«High Council for Precious and Semi-Precious Stones» is
proposed.

This council should consist of the following members:

- Representative of the Ministry of Industry and Mining

- Representative of the Deputy Directorate of Exploration
and Geology

- Representative of the Deputy Directorate of mines

- Representative of the Customs Office

In this council, the main strategy for precious stones should
be formulated in a way that can create at least 100,000 jobs
in the precious and semi-precious stone industry over the
next five years, and allocate a percentage of gross national
income based on ownership.

It is natural that this council, after designating a strategy
that is somewhat cited, will review the strategies needed to
reach the above issue.
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- The lack of a standardization center for processing of
rocks and jewelry

- The lack of a precise statistical center for domestic and
international demands (without linking income tax)

The latest information indicates that in Mashhad and
Esfahan, the precious and semi-precious stones are being
established, and in Hamedan, there is also a touristic city
of precious and semi-—precious stones which is going to be
completed in next years.

In order to promote this area, like many other large cities in
the world, along with these sets, it must be created jewelry
settlements and tower jewelry in large and touristic cities.

3. Education

Training on precious and semi-precious stones and minerals
can be divided into two parts:

1. Teaching cognition

2. Processing training

Fortunately, in our country, education has already started in
both cases and is underway and there are several centers for
this issue. Several centers also issue educational licenses
that are one of the problems in precious stones.

All schools in this direction are:

- Private schools that are often licensed by governmental
agencies.

- The state-owned institutes of education, such as the
Ministry of Industry and Mine Education Institute, which
is the most equipped state-owned enterprise, has recently
taken such a step by the Geological Survey of Iran.
Particularly noteworthy is the fact that there are no
university colleges of precious stones in our country and
a course have been recently established in the field of
associate degree in University of applied sciences.

At the high school level, we have no lessons in Iran
regarding the gemstones, and we have a conservatory only
in Neyshabur (Khayyam high school) and in Zahedan
(a high school) that provides the necessary training for
students in this regard.

4. Trading rules

The fact is that the problems with trading laws are almost
similar to those of exploration and exploitation laws.
It means that it is the same look as other imported and
exported goods to precious stones.
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The problems encountered in this direction are as follows:
- The lack of custom tariff rules in the field of export and
import for all precious and semi-precious stones

- Although we sometimes have custom tariffs for some
precious and semi-precious stones, we must note that the
trade of this commodity is often by suitcase.

- The lack of an expert familiar with the identification of
minerals and precious and semi-precious stones

- Lack of information or specialist working groups in the
Country Chamber of Commerce

- The lack of proper definition of precious and semi-
precious minerals and rocks

5. Scientific and industrial associations

We do not have any scientific associations in rocks,
minerals, precious and semi-precious stone issues in Iran.
There are several guilds in the affairs of the business that
unfortunately there is no interaction between them and
those involved in training of these resources in the private
sector, and there is no interaction or even understanding
between them.

6. Cultural creation

Usually large sales centers, scientific and trade associations,
magazines, books, local and international media play a
major role in sale identification and promotion and taste
changes of society to buy such stones in this field. But in
Iran, with exception of a few books and a jewelry magazine,
we have nothing to write about these issues. It is possible
to create the necessary culture by organizing conferences
and arranging exhibitions.

7. Technology

Considering the technology as the point of view to use
simple tools for recognizing, processing, and crafting
accurately, we must say that we are just at the beginning.
In Iran, cutting machines are newly manufactured that are
suitable for domestic needs, but for upgrading them as well
as high-quality processing, external cutting machines are
required.

Laboratory centers should be provided with simple and
professional tools, and on the other hand, there should be
a constant connection between sales centers, production
centers and cutting units for more accurate processing.

It seems that bringing new technology and setting up
workshops in a wide range does not have serious problems.

8. Resources

The fact is that the most countries in which precious and
semi-precious stones play an important role are of resources
of gemstones. One of the motivations (not all of them) in
prosperity through industry and the precious stone trade is
in having resources. As in the countries such as Thailand,
Brazil and India, the industrial approach was initiated by
this factor, and then it continued.

According to the discovered resources in Iran - traditionally
or in modern discoveries - the only known groups are semi-
precious stones such as turquoise, a variety of silica groups



1. China (annually with more than 320,000 kg of mass
production of gold)

2. The United States (annually with more than 224,000 kg
of mass production of gold)

3. Australia (annually with more than 222,000 kg of mass
production of gold)

4. Russia (annually with more than 205,236 kg of mass
production of gold)

5. South Africa (annually with more than 197,628 kg of
mass production of gold)

6. Peru (annually with more than 182,390 kg of mass
production of gold)

7. Indonesia (annually with more than 127,716 kg of mass
production of gold)

8. Canada (annually with more than 97,367 kg of mass
production of gold)

9. Ghana (annually with more than 97.197 kg of mass
production of gold)

10. Uzbekistan (annually with more than 73,000 kg of
mass production of gold)

The publication also stated:

The annual value of global production and trade in the
precious stones has reached more than $600 billion last
year that

1. India ranks first ($20 billion),

2. Thailand ranks second ($18 billion),

3. Israel ranks third ($15 billion).

It should be noted that this figure includes diamonds, but
does not include gold.

According to the Mining magazine, gold exchanges range
from $400-300 billion per year.

The situation of precious and semi-precious stones in Iran
Although there are no statistics in our country in this regard,
but preliminary estimates in 2001 state that precious stones
with a turnover of $45 million per year are of greater
interest than the following in our country:

® 70% related to diamonds, rubies, emeralds

® 30% related to other precious stones

The amount of gemstone imports from Thailand and China,
and some other countries, including Afghanistan, is among
the unknown statistics which has a very high cost.

This means that over the past five years, there are $315
million in domestic sales of precious stones, of which:

® 70% of informal imports

® 30% of domestic resources and mines (according to the
unofficial and inaccurate statistics)

The difference of $45 million to $315 million in year can
be attributed to the:

1. Weakness in the implementation of a series of trade and
commercial laws

2. The absence of an official system and the relevant
statistics in the country.

Factors affecting trade
Boosting commerce and industry of precious and semi-
precious stones interfere with several factors that we

should recognize these factors:

. The regulation of exploitation and extraction
. Sales and marketing

. Education

. Trading rules

. Scientific and industrial associations

. Cultural creation

. Technology

. Resources
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1. The regulation of exploitation and extraction

The fact is that so far all mining laws such as exploration,
extraction, exploitation laws and governmental rights that
exist for other mines, are considered the same for precious
and semi-precious stones and precious stones and minerals
are of second category.

For example, rock and mineral deposits are reported in
ton, and there is no order of operation in this case (except
for certain cases). While these rocks should be obtained
in kilograms according to their specific characteristics, the
duration of the exploitation should be defined according to
the type and form of mineralization.

2. Sales and marketing

Probably one of the most important factors in the unfolding
of the trade and industry of precious and semi-precious
stones in Iran is wrong marketing and sale of rocks. From
the authons point of view, there are several main factors:

- Lack of a large distribution and sale center

- Uncertainty of people

- Do not count on jewelry as a financial backing (Although
the goldsmiths are aware of this issue, but because jewelry
still has no valid certificates, this has not attracted the
attention of people)

- The lack of attention of sellers about identity presentation
of stone to the buyer when buying

- Not having a central laboratory or validated laboratories
to control and guarantee the authenticity of gems for those
who are skeptical about the authenticity of their jewelry.
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Gem industry in Iran
and the recommendations
for its effectiveness

Mansour Ghorbani
Translator: Zahra Pezeshki

Abstract

Inefficiency of gems industry in Iran and Necessary
solutions to boost it up

Precious minerals and stones are materials that have been
appreciated since ancient times, and human beings have
been utilizing them for decorative and industrial purposes.
Stunning optical specifications such as color, varnish and
luster are among the reasons that these materials have been
utilized for clothing decoration and martial tools.

The current paper is a study about the condition and
evaluation of precious and semi-precious minerals
and stones in Iran, which proceeds to study and assess
their condition from various angles and facets such as
trade, resources, training and processing as well as the
governmental and private sectors that are involved in this
industry.

Keywords: Gems, Supreme Council of Gems, Gems in
Iran, inefficiency, industry, Gems trade

Introduction

Two points must be considered in dealing with the precious
and semi-precious stones:

A) Using gemstone traditionally in Iran that dates back to
thousand years ago. But now we are not talking about that;
B) The modern history of gemology and gem cutting as

«j.«

solassl | 5 “}) aliala

VYA o 0 g0l y0 | OFY o les

well as counting on gemstones as a factor of creating jobs
in industry and acquiring a part of the national income;

A new look at precious stones in Iran began in the late
80s and early 90s, initially with a seminar and exhibition
held by Ministry of Mines and Metals, followed by a very
preliminary exploration program which later continued in
dominant provincial explorations, and as a result nowadays
the gemstones potential of all provinces are known.

The status of precious and semi-precious stones in the
world

High added value and high rates of employment by investing
small budgets in the gemstones industry in comparison
with other industries has made a huge contribution credit
for this industry in the national treasury of many countries.
According to Mining Magazine in England:

- Italy is: the world’s biggest gold & jewelry exporter
With annual exports of about 600-700 tons of jewelry and gold
- Saudi Arabia is: the world’s biggest gold & jewelry
importer

With annual imports of more than 600 tons of all jewelry
& gemstone types

According to the Studio Jewelry Design website in August
2013, the last top ten countries in the production of precious
jewelry, especially gold, are as follows:
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GEMSTON HOUSE
Prodaction and sale of Iranian turquoise (Neishaboori)
And precious stones - semi precious stones
(Emerald . Ruby . Sapphire . Peridot . Opal...)
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Add - No: 2/809 - St. Bazar - 2nd Floor - EmamReza Bazar
Tashakkori : 4989155122952  javedani: 4989153112980 4985133642036

. @gemstones_house ‘W gemstones_hous
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