
Attention: this version has been completed with Google Translate , 

it certainly contains errors or inaccuracies. 

Technical data sheet - general: Smoky Quartz   

Gemma – 

names 
Italian - Quarzo fumé) 

( english -Smoky quartz ) 

 ( French - Quartz fumé) 

 ( Spanish – Cuarzo 

ahumado ) 

 ( Portuguese - Quartzo 

enfumaçado ) 

( Thai - สโมคกีค้วอตซ ์s ̄ mokh kī 

_ khwxts ̒ ) 

( German - Rauchquarz )    

( Arabic - المدخن   الكوارتز  alkuartiz 

almudakhan ) 

 ( Russian - Дымчатый кварц  

Dymchatyy kvarts )  

( Mandarin -烟晶 yān jī ng )  

( Swahili - Quartz ya moshi ) 

( Hindi - धुएँ के रंग का क्वार्ट्ज  dhuen 

ke rang ka kvaartj ) 

photo  

 

Colors (GIA) The color of smoky quartz varies from brown to black and 

sometimes smoky gray . 

Cause of 

Color 

The cause of the smoky quartz color is under debate but is almost certainly related to 

the amount of radiation exposure the stone has undergone. The coloration is probably 

caused by gamma rays (natural or artificial) associated with color centers related to the 

aluminum (Al 3+ ) impurity. Irradiation causes the aluminum atoms Al 3+ replacing Si 4+ in 

the lattice in one group (AlO 4 ) - to transfer an electron to a nearby monovalent cation 

(often Li + ).Interestingly, hydrogen (H + ) appears to interfere with the process of forming 

color centers. High concentrations of hydrogen inhibit the formation of color centers (at 

temperatures below 50°C). The color is generally created long after the crystals have 

grown. It is estimated that it takes several million years for a crystal to take on an intense 

colour, within a granite. 

Most commercial smoky quartz is obtained by artificial irradiation to produce a dark 

color. 

Idiochromatic gem 

Classification Mineral class 
Oxides - tectosilicates 

Species – Group (mineral) 
Quartz - / 

Variety 
Smoky Quartz 

Optical 

properties 

Specific 

Gravity: 
 2.60-2.70 

Municipality: 2.65 

RE: 1,544 to 1,553 

Polariscope : DR (bulls eye in 

the polariscope) 

Birefringence: 0.009 

Characte

r optical 

Uniaxial 

positive 

Pleochroism 
Definite dichroic : 

yellow-brown, 

reddish-brown 

Luster (gloss) – lustre of fracture 

 Vitreous - vitreous  
Dispersion (fire) 

0.013 

Light Fluorescence 
SWUV: Inert 

LWUV: Inert 

Phosphorescence 

NO 

Form Crystal clear dress 
 Hexagonal prisms 

Melting point: 573 

(transformation)-1470 °C 

Phenomenal optical 

effects 
Chatoyancy 

Asterism (rare 4/6/12 rays) 

crystalline system 

Trigonal 

Crystal class 

Chemical 

formula 

Silicon dioxide 

 

SiO 2 

Spectrometer image 

 
Not indicative 

Fracture 

 

Cleavage 
Weak along the dominant 

rhombohedral axis 

Breaking- Parting  
Gemination by penetration 

(read Brazilian and Dauphiné) 

and by contact (Japanese) 

Fracture 
conchoidal 

Durability Hardness (Mohs) - Absolute 

 7; 100 

toughness 
Fragile 

Stability (heat, light, chemicals) 

Good (if natural) 



Clarity- 

characteristics 

Typical inclusions: Liquid and biphasic, 

color zoning, negative crystals, zebra 

fingerprints (structural), crystal inclusions, 

green fuchsite mica flakes / platelets in 

aventurine quartz, rutile / tourmaline 

needles in sagenitic quartz. The twinning of 

Brazilian law is seen in natural quartz. The 

prism faces of the Smoky Quartz show really nice horizontal geometric streaks.  
Type II 

Normally included 

Transparency (commercial) - diaphanousness 
Transparent, translucent, opaque 

Deposits -

types of rocks 

Smoky quartz can form in many different environments, but is often found in granite rocks 

that have a small but persistent amount of radioactivity . It is also characteristic in 

pockets of igneous rocks and in pegmatites. It is also frequently found in high-grade 

metamorphic rocks , such as granite and orthogneiss, as they contain traces of 

radioactive elements whose radiation causes the colouration. Smoky quartz in volcanic 

rocks is, on the other hand, rather rare, 

Crystals growing at relatively high temperatures, especially macromosaic quartz crystals, 

found in pegmatites, are often uniformly colored, while crystals from other environments 

often show noticeable zoning. In scepters and skeletal quartzes, the color can be more 

intense along the edges of the crystal. 

Geological age : over 200 million years 
Characteristics of 

rough stones 
Smoky quartz exhibits many different crystallographic habits and forms, but no smoky 

needle-like crystals are known. It often looks like long or short prismatic, flattened, like a 

scepter, with a trigonal habit, or like a skeletonized quartz. 

Forms of twinning (interconnected growth) are frequent in natural crystals of quartz and 

therefore also of citrine. The twinning of the Dauphiné Law can be seen in intensely 

intertwined crystals, in which one crystal appears to grow within another. Brazilian law 

gemination (left and right quartz structures are combined into one crystal) is common in 

natural quartz. 

Japanese law gemstone , also known as Weiss law gemstone, Gardette law gemstone, 

and crystal quartz gemstone, is an extremely rare variety of quartz. It is defined as having 

two crystals meeting at an angle of 84°33'; as well as having parallel prismatic faces 

(resulting in a "V" formation). 

Main deposits Austria (Tyrol) , Australia, Bolivia (Santa Cruz), Brazil (Minas Gerais), China 

( Guangdong ) , Germany (Essen), Greece ( Rhodope Mountains ), India, Italy (Sardinia) , 

Kenya (County Kitui ), Madagascar ( Alaotra-Mangoro , Atsimo-Atsinanana , Sava, 

Betsiboka ) , Malawi (Zomba District), Mozambique ( Zambezia Province ) , Myanmar 

(Mandalay Region) , Namibia ( Erongo Mountains ) , Norway (Oslo Fjord) , Romania, Sri 

Lanka ( Sabaragamuwa Province ) , United Kingdom-Scotland ( Highland Cairn Gorm ) , 

South Africa, Switzerland ( Feldschijen ), Ukraine (Zhytomyr Oblast), USA (California, North 

Carolina) .  
Year of 

discovery 

1st century AD . : Smoky quartz (or Morion) was first mentioned in a collection of writings 

by Pliny the Elder in the 1st century AD The Latin author, in his work histori Naturalis, 

mentioned a stone called mormorion . According to Pliny, " the mormorion from India 

shines with a very black colour, it is also called promnion, when the color of the 

carbuncle is also mixed in it". Today it is speculated that this stone may be zircon. 

Medieval lapidaries used the name smoky topaz for this gem. The name "Smoky Quartz" 

was used for the first time much later, with the birth of modern gemology. 

History Some scholars believe that over 3,000 years ago , in the Wuding period (1250 BC - 1192 

BC) in China , smoky quartz was used to protect the eyes from the sun. It was 

handcrafted into sheets and used to make some of the earliest examples of sunglasses. 

Actually this information is incorrect. The first use occurred about 2 millennia later, around 

the 13th century . 

This gem has also been associated with Scotland for over two thousand years. There it 

was and is still used in jewelery and as decoration on kilt pins and the handles of sgianan-

dubha (anglicised: sgian-dubhs or skean dhu ). The Celts , who began to colonize the 

British Isles between 1000 and 300 BC , were the first to use these stones in that area . 

Druids considered Smoky Quartz sacred and used it in their ceremonies and rituals. They 

also believed it would guide souls to the afterlife. 

On the other side of the world, in the celestial empire, this stone had already found its 

place in the lives of some nobles. 



Qiu Ying (仇英; 1494 – 1552 ), one of the Four Masters of the Ming Dynasty in China, 

painted in his famous scroll “ Scenes of the Southern Capital ” an intellectual wearing 

glasses. It is said that in China, around the 12th century, it was discovered that smoky 

quartz could be used to protect the eyes from the sun. The gemstone was apparently 

cut into sheets and used to make some of the earliest examples of sunglasses . This 

accessory was later adopted by the judges in an attempt to conceal their expressions. 

In the 14th century , in the territory now defined as Great Britain, it was common for quartz 

(even smoky) crystal to be engraved with the image of a man in armor holding a bow 

and arrow. The stone supposedly protected the wearer and whereabouts. 

Smoky quartz was also popularized by Queen Elizabeth I ( 1533-1603) . It seems that the 

British monarch wore a gem made of smoky quartz on her wrist during the day and 

around her neck at night when she wanted power or protection from bad luck. Elizabeth 

also used to associate with the famous Dr. John Dee (1527-1608), alchemist, 

mathematician, astrologer , magician and diviner. The court physician was known for his 

astrological studies. Dee was asked to choose an auspicious day for the coronation of 

the new ruler of the Tudor family. It is said that the doctor made this choice using a ball 

of smoky quartz. 

smoky quartz sphere housed in the British Museum is believed to be Dr. Dee's famous 

"consultation stone", a crystal he claims was brought to him by angels. The book Visions 

& Prophecies discusses how this experience changed the course of Dee's life in 1581: 

"[ Dee] later wrote of how, as he knelt in prayer in late autumn, 'suddenly there flashed 

a dazzling light, in the midst of which, in all his glory, stood the great angel, Uriel .' The 

spirit reportedly handed Dee a crystal 'very bright, very clear and glorious , about the 

size of an egg' and informed him that by looking at it he could communicate with 

otherworldly spirits." 

However, Dee had little luck peering into this "spectacular stone". Eventually he resorted 

to hiring others to do the actual divination, associating himself with a number of 

charlatans, the most prominent of which was Edward Kelly, who was described as a 

"classic Renaissance scoundrel". 

Beginning in the 17th century , Scottish weapon craftsmen began incorporating smoky 

quartz or citrines into shoulder pins, kilt pins and dagger pommels. This trend continued 

to grow in popularity, so much so that today it is Scotland's national gem. 

It is also used to adorn the handle of the sgian dubh (pronounced " skean dubh "), a 

dagger which was invariably carried in a concealed place, most often in the armpit, 

leading some to conclude that dubh ("black") also referred to the fact that the small but 

deadly dagger was "secret" or " hidden". 

Highland protocol required the men to deposit their weapons – including clay or 

broadsword, dagger, a pair of pistols and a horn – at the door. 

While retaining his dagger, as a courtesy to his guest, the true Highland Gentleman 

would remove it from under his armpit and place it somewhere where his guest could 

see it, usually in his stocking - which would make it all the more quick access if needed. 

Cairngorm Scotch quartz was also very popular in the Victorian era (1837-1901). 

Although most of the jewelry decorated with this stone was made of silver, some were 

made of gold. Queen Victoria and Prince Albert were fascinated by Cairngorm quartz 

and kept a collection at Balmoral Castle . Upon the prince's death in December 1861, 

this stone became part of the mourning jewellery. Victorian jewelry of this period 

contained smoky quartz, jet, carnelian, bloodstone, jasper, moss agate, and enamel. 

In 2011, scientists discovered that quartz crystals play a vital role in triggering the Earth's 

chain of events that form valleys, plains and mountain ranges. According to their 

hypotheses, mountains can form, starting from the subsoil, only if there is a rich deposit 

of quartz (also smoky) under the crust. 

Name : 
The name quartz , on the other hand, comes from German but is of Slavic origin, perhaps 

from kwardy which means "hard" or křemen , which indicated the mineral. Other sources 

attribute the word's origin to the Saxon term Querkluftertz , meaning cross-vein ore . 

The adjective fumé derives from the Old French fum (smoke, steam), which in turn took 

from the Latin fūmus ("steam, smoke"), from Proto-Indo-European * d ʰ uh ₂ m ó s 

("smoke"), from * d ʰ ewh ₂ - ("to smoke, raise dust"). 

Morion is the German, Danish, Spanish and Polish synonym for smoky quartz. 

Other trade names: Citrine chocolate, morion, cairngorm , 
Variety :  

Morion , when the quartz is very dark, black or nearly so. 



The “raccoon tail” quartz : with alternating black and gray bands. 

The Gwindel is a smoky quartz cluster of nearly parallel crystals, each one slightly rotated 

from the one next to it. 

Attributed 

properties 

Healers use a variety of gemstones in their practices. It is believed that each gem refers 

to different parts of the body and is able to help with different ailments. Smoky quartz is 

thought to relieve headaches and protect against diseases of the kidneys , pancreas, 

hips and legs . It is believed to promote sleep, as well as being able to protect against 

dangers and neutralize negative energy. 

In Hindu tradition, smoky quartz was believed to be a bridge between humans and 

animals . According to these beliefs, when people carry a piece of smoky quartz with 

them, they never get sick if they wash their hands with it before eating or going to bed 

at night. 

The physical healing properties of Smoky Quartz include the reduction of stress, anxiety 

and pain as well as insomnia, headaches and migraines. This stone also provides healing 

by relieving ailments such as headaches and body aches . 

Once the negative energies are cleared, positive energies come into play, restoring 

vigor and a sense of well-being. 

Smoky Quartz is often referred to as a psychic stone because it possesses an energetic 

vibration, which helps balance and heal someone who has experienced debilitating 

trauma . When worn for a few days, it creates an energy of stillness and calm. This stone 

is also said to help with self-esteem issues, anxiety, depression, addiction recovery, and 

loss of identity. 

It also has some special properties such as piezoelectricity (it develops an electric 

charge when pressure is applied), pyroelectricity (it develops an electric charge when 

heated) and diasterism (a visible star is formed in reflected and transmitted light). 

Planet: Saturn 

Month: November Zodiac sign: Capricorn, Scorpio and Libra 

Chakras: Third Eye 

Treatments Colorless quartz can be irradiated to create the morion variety of smoky quartz. Also, all 

quartz will turn a blackish or brownish color when exposed to 0.5-1.5 megarads of cobalt 

60, gamma rays, X-rays, or electron radiation. However, this process does not normally 

produce a uniform color. The process can be repeated to achieve improvements. You 

can even heat the stones back to dull black in a household toaster until they reach the 

desired shade. The maximum temperature to which quartz is exposed during the 

irradiation process is 200°C. 

Except for this post-irradiation heating step, the laboratory process involves little heat or 

static electricity. Included material can also be treated. Another process for making 

smoky quartz involves heat treatment up to 1800 degrees Celsius for several. 

Synthetic 

counterpart 

Just like diamonds, lab-grown smoky quartz is atomically identical to natural quartz. The 

cost difference between the two is not that significant. Synthetic quartz (including smoky 

quartz, which can be made easily from irradiated rock crystal) is produced by a 

synthetic method called hydrothermal growth , which grows the crystals in a high-

pressure autoclave . The crystals are grown hydrothermically in concentrated alkaline 

solutions (K 2 CO 3 ) at temperatures of 330°–370°C and pressures ranging from 1,200 to 

1,500 atmospheres, in autoclaves ranging from 1,000 to 1,500 liters in volume. The 

crushed silica used to grow synthetic citrine is derived from both natural and synthetic 

quartz, which have very low aluminum content (10–100 ppm ). To facilitate the 

incorporation of Fe 3+ into the growing crystal structure, manganese nitrate, Mn( NO 3 ) 2 , 

is used as an oxidant. 

Can be 

confused with 

Smoky quartz has been confused with andalusite (separation by: RI and optical 

character), axinite (separation by: RI, birefringence, specific gravity), idocrase 

(separation by: RI, specific gravity, optical figure), brown tourmaline (separation by : RI, 

birefringence), brown diamond (separation by: RI and appearance), smoky topaz 

(separation by: RI, birefringence, optical character), the extremely rare black beryl 

(separation by: specific gravity, color and appearance, optical figure), and brown 

corundum (separation by: via: RI). 

Sometimes black or brown quartz that consists of dense mineral inclusions is erroneously 

called "smoky quartz" or "morion". Typical examples of such misnomers are black quartz 

crystals embedded in sedimentary rocks, such as those found in gypsum, anhydrite and 

limestone in Italy and Spain. To separate these important stones are the dichroism and 

the microscopic examination of the smoky quartz. 



Indicative 

gemological tests 
Smoky quartz is generally not a difficult gem to identify. With its typical color, the 

refractive index, the typical birefringence of quartz and the examination of the 

pleochroism are sufficient to give an indication. Through the other routine tests you can 

conclude this examination. To separate the treated smoky quartz from the natural one. 

If the smoky quartz crystal has an associated quartz matrix, perhaps some of it is opaque 

or white in color, these areas generally will not darken due to the irradiation process. 

Therefore, if these areas are not smoky, it is likely that the sample has been irradiated. If, 

on the other hand, the gem has already been faceted, it is very difficult to distinguish 

the treated material from the natural one. Since most smoky quartz owes its color to the 

formation of color centers by radiation, it is usually quite difficult to tell whether the 

radiation occurred in nature or in a reactor or accelerator. If there were few defects in 

the quartz to begin with, and they were introduced by neutron irradiation, there may be 

some residual radioactivity. If the particles used are X-rays or low energy electrons, you 

should be able to see a gradation in the coloration of the sample. However, this can 

also happen in nature. Normally, given the value of the stone, these analyzes are often 

not required. 

Value (2021) High : 60+ $/ct 

3 carat+ 

Medium: $ 20 /ct 

1-3 carats 

Bass: $2/ct 

under the carat 

Typical cut Smoky quartz can be faceted both with calibrated cuts and with experimental and 

creative faceting styles. It is also suitable for carving, beading and cabochon cuts. 

Smoky Quartz is also popular in men's rings and cufflinks due to its dark, masculine hue. 

Famous stones A smoky quartz crystal ball, approximately 6cm in diameter, surmounts the Royal Scepter 

of the "Honours of Scotland". The Scepter is one of a trio of Scottish Crown Jewels or 

together with the Crown and the Sword. The Sceptre, the oldest of the three "honours", 

was given by Pope Alexander VI (1431-1503) to King James IV (1473-1513) in 1494, as a 

symbol of papal support for Scotland. It was remodeled in 1536 . The latest version is 

made of gilded silver and surmounted by a sphere of smoky quartz and a pearl. All three 
"honours" were last used at the coronation of King Charles II (1630-1685) at Scone Palace, 

on 1 January 1651, the last coronation ever to take place in Scotland. 

Another extraordinary piece is part of Queen Victoria 's collection ; is a 23.6 kg Scottish 

(Cairngorm) smoky quartz crystal that was given to the Queen by James Grant in 1851 . 

Record stones The largest known cairngorm crystal is a 23.6 kg specimen held at Braemar Castle . 

In Brazil, crystals weighing about 300 kg have been found. 

 

    


