
Translation made with Google (please, understand that there may 

be mistakes) 

Technical data sheet – general: Pyrope (garnet) 

Gemma – 

names 
 (Italian - Piropo) 
(English - Pyrope) 
 (French - Pyrope) 
 (Spanish - Piropo) 

 (Portuguese - Piropo) 
(Thai - ไพโรป phịrop) 

(German - Pyrop) 
(Arabic - بيروب bayrub) 
 (Russian - Пироп Pirop) 
(Mandarin -火石 huǒshí) 

(Swahili - Pyrope) 
(Hindi -पायरोपे paayarope) 

photo 

  

Colors (GIA) Pure pyrope is colorless. Other 

colors: red, brownish-red, "pastel" 

colors pale orange and pink (especially 

the color-changing variety), purple, dark 

brown to black. 

Cause of 

Color 

The stone forms a series with almandine and spessartine, known 

collectively as pyralspite/pyralspite garnets. Iron and manganese 

replace magnesium in the structure of the stone. The resulting garnets of 

mixed composition are defined according to their pyrope-almandine 

ratio. Main colours: brownish-red, Fe2+ in distorted cubic 

coordination. Red, Fe2+ in distorted cubic seat, plus Cr3+ in octahedral 

coordination.  

Colour change (in pyrope and pyrope-spessartine), V3+ and/or Cr3+ in 

octahedral coordination. 

Classification Mineral class 
Nesosilicates 

Species – Group (mineral) 
Pyrope - Garnets 

Variety 
(Rhodolite) 

Optical 

properties 

Specific 

Gravity: 

3.62 - 3.87 
Common: 3,78 

RI: 1,714 - 1,742 (up to 

1,760) 
Polariscope: SR – ADR 

Birefringence: 

NO (rarely anisotropic due to 

internal stress of the crystals) 

Optical 

character 
Isotropic 

Pleochroism 
NO 

Luster (shine)– luster of the fracture 

 Vitreous - vitreous 
Dispersion (fire) 

0.022-0,027 

Light Fluorescence 
SWUV: inert to red-orange 

LWUV: inert 

Phosphorescence 

NO 

Form Crystal clear dress 
Euhedral, typically shows a 

rhombic dodecahedral shape, but 

trapezohedral shapes are not 

uncommon and octahedral ones 

are seen in some rare 

specimens. Massive and granular 

forms also occur. 

Melting point: about 

1570 °C 

Phenomenal optical 

effects 
Colour change (rare) 

Crystalline system 

Cubic-isometric 

 

hexoctahedral 

Crystal class 

Chemical 

formula 

Magnesium and aluminium silicate 

  

mg3Al2Si3O12  

Spectrometer image 

 
Mn2+: 635 nm broadband, Cr3+ 694 nm line; 

broadband at 564 nm and 440-445 nm. 

Fracture 

  

Cleavage 

Indistinct 

Break-Parting 
Indistinct 

Fracture 
Concoidal (irregular) 



Durability Hardness 

(Mohs) - Absolute 
7-7.5; 100-150 

Toughness 
Fragile 

Stability (heat, light, 

chemicals) 
Excellent 

Clarity- 

characteristics 

 excellent transparency or tiny 

inclusions. Graphite, coesite, 

Typical inclusions: Often with 
enstatite and sapphire crystals, or 

low-relief rounded crystals (such as 

quartz, apatite, ilmenite and zircon), 

acicular crystals, rutile needles.  

Type I 
Typically, 

inclusion-free 

Transparency (commercial) - diaphaneity 
From transparent to translucent 

Deposits-

types of rocks 

The pyrope forms a series of solid solutions with almandine and 

spessartine, known collectively as pyralspite garnet series. 
It originates in ultramafic rocks, such as peridotites, kimberlites, eclogites, 

serpentinites, and in the hornblende-garnet-plagioclase and anorthosite 

rocks, present in the Earth's mantle. Also, in amphibole and biotite shales 

and as a debris mineral. Deposits of these garnets are also found in 

metamorphic rocks at very high pressure, such as in the Dora-Maira massif 

in the western Alps. Where very pure crystals, the size of 12 cm, were 

recovered. The stone is common in peridotite xenoliths from kimberlite 

tubes, some of which contain diamonds. When found in association with 

diamond, it normally has a Cr2O3 content of 3% to 8%, which gives it a 

distinctive purple to deep purple colouring, often with a greenish tinge, 

and for this reason it is often used as an indicator mineral, known as 

chromium-pyrope, of kimberlite in areas where erosive activity makes it 

difficult to indicate the origin of the chimney. Mantle garnets are rich in 

pyropes in the shallow mantle, but are increasingly enriched with the 

majority component at higher pressures and temperatures (for example, 

Akaogi and Akimoto, 1977; Putirka, 1998). As a result, garnet/molten 

partitioning of trace elements is likely to be sensitive to changes in 

pressure and temperature due to crystal chemistry. The pioneering work 

of Kato et al. (1988a) reports results for a number of lithophilic elements. 
Garnets include a group of nesosilicates with the general 

formula A3B2(SiO4)3 in which A = Ca, Fe2+, Mg, Mn2+; B = Al, Cr, Fe3+, Mn3+, Si, 

Ti, V, Zr; and Yes - can be partially replaced by Al, Ti and/or Fe3+. In 

addition, many analyses indicate the presence of traces in smaller 

amounts of nitrogen (Na), beryllium (Be), Sr, scandium (Sc), Y, La, hafnium 

(Hf), niobium (Nb), molybdenum (Mo), cobalt (Co), nickel (Ni), copper 

(Cu), silver (Ag), Zn, cadmium (Cd), B, Ga, indium (In), Ge, tin (Sn), P, 

arsenic (As), F and rare earth elements. Grossular is often recorded as 

having a composition containing water, but the real substitution seems to 

involve 4 H+ for Si4+; and there seems to be a complete series between 

grossular [Ca3Al2(SiO4)3] and Hydrogrossular [Ca3Al2(SiO4)3 - x(H4O4)x]. Other 

hydrograins, such as hydroandradite and hydrospessartine, have been 

reported; the general formula for hydrograins would be A3B2(SiO4)3 - x(H4O4)x, 

and the general formula for a hydrograte at the end would be A3B2(H4O4)3. 
Depending on whether component A or B is constant in the chemical 

composition of the species, we can divide the members of the garnet 

family into two groups. 
With Aluminium >> Piralspiti (Pyrope, Almandine, Spessartite) on site A 
With calcium >> Ugranditei (Uvarovite, Grossularia, Andradite) at site B 
Almost all natural garnets show extensive replacement; series of solid 

solutions, some complete, others only partial, exist between different pairs 



of the group. In practice, the name of the final member that constitutes 

the largest percentage of a given specimen is usually applied, for 

example, a garnet with the composition Al45Py25Sp15Gr9An6 would be 

called almandine. 
Geological age: up to 2 billion years 

Features of rough 

stones 
Garnet is the archetype of the cubic mineral, present in a wide variety of 

rock types in the earth's crust and upper mantle. The pyrope does not 

normally appear as well-formed crystals, but rather as rounded grains in 

the rocks in which they "grow". However, in the cube and octahedron 

nature, external forms are less common, often presenting with single 

dodecahedral and trapezohedral crystals, and sometimes with slight 

changes in growth. Crystals are generally rounded or distorted and only 

occasionally are well-formed embedded unless they are found 

in placer deposits, where they are single and rounded. Also, in dense 

crystalline aggregates and granular form. 

Main deposits Pyrope is a magnesium-rich member of the garnet group found in rocks 

such as lamproite, anorthosite, serpentinite and their metamorphosed 

equivalents. It can survive the elements as a heavy debris mineral. The 

chromium-rich member is considered an indicator mineral for diamond 

deposits. 
Austria (Mitterbachgraben), China (Fujian, Hainan, Jiangsu, 

Xinjiang), Italy (Martiniana Po, Piedmont), Kenya (Turkana Counties, 

Lokirima), Kyrgyzstan (Naryn 

Region), Madagascar (Androy), Mongolia (Arkhangai Province, Tariat), 

Norway (Møre og Romsdal), Czech Republic (Ústí nad Labem 

Regions, Moravian), Portugal (Sintra), Russia (Republic of Sakha, 

Yakutia), Sri Lanka (Central Province, Sabaragamuwa Province, Province 

of Uva), Scotland (Fife), South Africa (Kymberley, Northern 

Cape), Tanzania (Tanga, Umba Valley), Zambia (Eastern Province). 

Year of 

discovery 

Ancient, difficult to identify: Ancient authors are far from agreeing on 

the precise nature of this stone. It most likely corresponds to a sparkling 

red stone such as the anthrax of the Hellenic Theophrastus (372–287 

BC.C.), the carbunculum of the Roman author Pliny (23–78 a.C.), 

the charchedonius of the Roman writer and politician Petronius (27–66 

a.C.) and the ardjouani of the Arabs. According to the Talmud, the only 

light Noah had in the Ark was a carbuncle/carbuncle. 

History Given the variety of species into which modern garnets are divided, it is 

practically impossible to distinguish, in the historical context, which may 

be pyrope, almandine or spessartine etc. 
The Greek philosopher Plato of Athens (428 BC.C – 348 B.C.) is said to have 

his portrait engraved in a large garnet by a craftsman. Another well-

known Greek philosopher, Aristotle (384 B.C. – 322 B.C.), wrote about this 

gem almost 2,500 years ago, saying: "Garnet is a red gem, but not like 

ruby, its red is much more like that of a flame. Garnets, preferred by 

lapidaries since ancient times and widely used as abrasives, are found in 

the rocks of each of the major classes of minerals. 
The ancient Romans wore garnet rings and traded garnet precious 

stones. In ancient times, garnet and other red gemstones cut into 

cabochons were called "carbuncles", which is not the most beautiful 

name because it was also used to define bubbles filled with 

pus. Nowadays, any cabochon of natural red precious stones can be 

mistaken for carbuncle precious stones. Red garnets were the most 

commonly used precious stones in the late ancient Roman world and the 

art of the period of migrations of the "barbarian" peoples who seized the 

territory of the Western Roman Empire. They were especially used inlaid in 

gold cells in the technique of cloisonné, a style often called simply 



cloisonné garnet, found from Anglo-Saxon England, as in Sutton Hoo, to 

the Black Sea. Thousands of Tamraparniyan expeditions of gold, silver 

and red garnet were made in the old world, including Rome, Greece, the 

Middle East, Serica and the Anglo-Saxons; recent finds such as the 

Staffordshire Hoard and the pendant of the skeleton of Winfarthing 

Woman of Norfolk confirm a trade route of gems consolidated with 

southern India and Tamraparni (ancient Sri Lanka), known since ancient 

times for its production of precious stones. 
Around 1500, large deposits of brightly coloured pyrope garnet were 

discovered in Bohemia (Central Europe), which became the hub of the 

jewellery industry in the area and had its heyday in Europe. Bohemia (in 

the modern Czech Republic) became a large centre of garnet 

jewellery. Traditionally, Bohemian artisans put garnets in rounded clusters, 

creating shiny seas of red reminiscent of pomegranate seeds. 
In 1759 there was a dispute over the possession of the land in which the 

deposits, the miners-peasants and the nobles were present. The dispute 

was concluded in 1852, with the division of the deposits into equal parts, 

between the 2 factions. Bohemian pyropelic garnet from the Czech 

Republic continues to be mined today. 
The motif of a garnet that can emit light appears in the story of the 

American writer Nathaniel Hawthorne, The Great Carbuncle (1837). In 

this moral tale, a group of adventurers search for a legendary gem in New 

Hampshire's White Mountains that shines with a red light so bright that it 

can "make a midnight noon." After a wise and simple couple finds but 

rejects the stone "that would obscure all earthly things," its splendour 

vanished. Garnets briefly fell into disgrace after 1820 but experienced a 

revival around 1870 when "Holbeinesque" jewellery (Renaissance-inspired 

pendants and earrings) saw pyrope grenades set in 

colourful champlevé enamelled frames along with other gems such as 

diamond or chrysolite (peridot or other green stones). This was the so-

called "Great Period" of jewellery, and the rich and bold colour of garnet 

(especially pyrope) provided the perfect gem for distinctive bracelets, 

brooches and necklaces. However, Victorian pieces are identifiable for 

being lighter and usually set in lower carat gold, with the work not being 

as beautiful as that of the Georgian era. 
  
Name: The word garnet (or garnet) comes from the medieval 

Latin granatus, perhaps from granatum (mālum granatum = 

pomegranate, linked to the presence of grains in the fruit), because the 

garnet is similar in colour to the pulp of the fruit. 
 The term pyrope finds its origin in the Greek word 

Πυρωπός, Pyropos literally "with eyes of fire and was vaguely connected 

to red gems or with the colour "fiery", such as ruby or carbuncle. 
Carbuncle/carbuncle: the (from the Latin "carbunculus", "small burning 

embers") as: "A name variously applied to precious stones of red or fire 

colour; the carbuncles of the ancients (of which Pliny describes twelve 

varieties) were probably sapphires, spinels or rubies and garnets; in the 

Middle Ages and later, in addition to being a name for ruby, the term was 

esp. applied to a mythical gem that is said to emit a light in the darkness." 
  
Other trade names: Colorado ruby, Cape ruby, Arizona ruby, Bohemian 

garnet, fire garnet, carbuncle or carbuncle stone. Adelaide ruby, 

American ruby, Arizona ruby, Australian ruby, Bohemian ruby, California 

ruby, Cape ruby, Colorado ruby, Elie ruby, Montana ruby, Mozambique 

ruby, Rocky Mountain ruby, Umbalite, anthill garnet (Anthill garnet, 

Arizona, with high chromium content). 



Variety: Rhodolite: this term is applied to the material that has an 

intermediate composition between almandine (much more common) 

and pyrope and that has a distinctive appearance from both ends of the 

series; that is, it is purplish or purplish-red and more transparent. In addition 

to the difference in appearance, rhodolite can be distinguished from 

both parents by the fact that its RI is between the two, ranging from 1.75 

to 1.78. For those who like a purplish red colour, rhodolite is a beautiful 

stone that closely resembles fine corundum, from clearly purple rubies to 

the so-called plum sapphire colour. 
Garnet changes colour shows a different colour to fluorescent and 

incandescent light. It is an intermediate mix between pyrope and 

spessartine (although closer in composition to the former) and presents a 

change in colour from a light brown, yellowish or greenish in daylight to 

a pink or purple colour in incandescent light. Some specimens may also 

have a bluish color, which is extremely rare for garnet. 
Knorringite: variety that is often found in high proportions in kimberlite 

garnets and is therefore used to trace deep earth conditions at high 

pressure favorable to the formation of diamonds. 

Attributed 

(mystical) 

properties 

It was thought that the eyes of a dragon were made of these precious 

stones of carbuncle (pyrope or almandine) and also that the stone was 

a "stimulant of the heart" that supposedly could anger a person so much 

that he would get a stroke. 
In Asia, bullets were once made of garnets because it was believed that 

they would make enemies bleed more. 
The belief that garnets have the power to protect the wearer from various 

types of damage is widespread. Saxon and Celtic kings preferred garnet 

inlaid jewellery because of this supposed protection. Similarly, Native 

American healers believed that garnets had protective powers against 

injury and poison. According to Judeo-Christian tradition, King 

Solomon wore garnets in battle. During the Crusades, Christian and 

Muslim warriors wore both grenades. 
During the Middle Ages, garnets were thought to offer protection against 

plague, poisons and bad dreams and also that carved precious stones 

were miraculously found in nature. Royalty often dropped a garnet into 

their glass of wine to make sure they were not poisoned to death. 
They were also said to stimulate and lift the heart, helping to cure 

depression or melancholy and prevent evil thoughts. It was also thought 

that, because of their commonly blood-red colouration, they cured 

blood diseases, haemorrhages, indigestion, sore throat and liver 

diseases: almandine and pyrope grenades are the favourite buds for 

healing properties. Although gemstone sculpture was well known in 

previous centuries, knowledge of this practice had declined in Europe at 

this time. Specific carvings on specific gems supposedly had special 

magical powers. For example, according to Ragiel's Book of Wings of 

thirteenth-century D.C s book of wings: "The well-formed image of a lion, 

when engraved on a garnet, protects and preserves honours and health, 

cures the wearer of all diseases, bestows honours on him, and protects 

him from all the dangers of travel." 
The Dutch theologian, humanist, philosopher and essayist Erasmus of 

Rotterdam (Desiderius Erasmus Roterodamus, 1469 –1536), stated that 

nature rejoices in meaning all things through colour, especially in 

gems. He described the hues of the pyrope garnet as living fire, a lively 

glow of red, with shades of indigo and orange, or deep red-purple 

bubbling embers. fascinating, passionate and moving. Perhaps precisely 

because of its supposed protective qualities, many royals often wore this 

gem. For example, Queen Mary of Scotland, Queen Victoria and 



the Russian tsarinas were all famous for wearing garnets as ornaments on 

their garments. No doubt due to their wide availability, red garnets were 

often set in medieval rings and ornaments and by the late sixteenth and 

seventeenth centuries, their absolute abundance and desirability led 

them to be used throughout Europe in everything from rings and earrings 

to opulent pendants, usually accompanied by polychrome enamels and 

gold supplies. 
Many of these Renaissance grenades, known as "carbuncles", were 

worked in cabochons, large hollow backs or with irregular shapes, and 

came from India and Sri Lanka. 
At the beginning of the nineteenth century, in England, "natural" garnets 

(probably pyropes since they are red rather than purple-red as are the 

almandine) were often placed on reflective foils, possibly coloured, with 

an internal area set with seed pearls, probably freshwater pearls. 
Pyrope restores the will to live when you are in a time of 

depression. Relieves anxiety and phobias in the blood. It 

promotes composure, courage and endurance and dispels 

embarrassment. It helps to activate intuition and reconcile 

meditative and channelling states. Pyrope crystals in paler or lighter 

scarlet tones reflect the light of the heart and love and help stimulate the 

Heart Chakra, which leads to greater warmth and sweetness, uniting the 

creative forces of the self. It also helps to experience the great spiral that 

goes from the centre of the self to the outer layers of consciousness. It is 

used for crisis management and supports efforts to improve the quality of 

life. 
Garnet (in general) is the recommended stone for the wedding 

anniversary for both the 2nd and 18th anniversary and is also indicated 

as an alternative gift stone for the celebrations of the 15th, 19th and 25th. 
Planet: 

Month: January Zodiac sign: Aquarius, Leo or Capricorn 

Chakra: Radice, cuore 

Treatments There are no known treatments, but buyers should be wary of the "fakes" 

available when it comes to purchasing location-specific garnets, such as 

those from the Czech Republic. 

Synthetic 

counterpart 

Scientists synthesized pyropes, both pure and in series with other garnet 

species, for research into their chemical and physical properties. Rarely 

are these crystals created in the laboratory in jewellery. (Note that pure 

pyropes would be colourless). It is more likely to encounter simulants, such 

as coloured glass, cubic zirconia (CZ) or even other red natural 

gemstones misidentified (or deliberately misrepresented) as pyropes. 

Solid solutions of garnet with different compositions can be synthesized 

from a powder of the chemical elements that make up the stone, at 4.0 

GPa and annealed at 1200 ° C for 48 hours using multi-anvil pressure 

equipment. 

It can be 

confused with 

It tends to be a slightly purer red (less brownish and darker) than the 

almandite/almandine (more common). As a result, pyrope is more likely 

to be confused with a dark ruby than is true with almandine. In medium 

quality material, it is virtually impossible to detect any difference between 

pyrope and almandine. It is only in the finest qualities of pyrope that the 

greatest transparency and slightly purer colour appear. Due to the 

similarity of the fine qualities of the almandine and pyrope to the ruby, 

these garnets have long been described and sold under misleading 

names. 

Almandine - Usually in different environments, and often browner; 

otherwise difficult to distinguish. 



Grossular - Rarely deep red like pyrope. Andradite - Usually found in 

crystal clusters, while pyrope is found in single crystals; otherwise 

indistinguishable by ordinary means. Spinel - occurs in different types of 

crystals than pyrope. Ruby - Harder (9), usually lighter in colour, different 

crystalline shapes, different RI and doubly refractive. 
Indicative 

gemmological 

tests 

Pyrope is a magnesium and aluminium garnet. Iron can replace 

magnesium, when the quantity of this element is relevant, the variety 

takes the name of almandine, a garnet of iron and aluminium. Pure 

pyrope and pure almandine are rare in nature and most specimens are 

a mixture of the two. The variation in density from almandine (4.3) to 

pyrope (3.6) is the only valid test to determine the prevailing identity of a 

specimen. Garnet can be distinguished from other types of gems by its 

presence in metamorphic rock, its hardness (7.5 on the Mohs scale), 

colour, refractive index and cubic crystal structure. However, the quickest 

way to identify garnet is with the use of strong neodymium magnets. 

Garnet is attracted to neodymium magnets because it contains high 

concentrations of iron and/or manganese. 

Average price 

(2021) 

HIgh: 100+ $/ct 

3 carati+ 

Median: 30-50 $/ct 

1-3 carats 

Low: 10 $/ct 

Under 1 carat 

Typical cut It is a versatile gem and can be cut into a wide variety of shapes and 

styles. Pyrope garnet is not often seen in large sizes. It can be faceted or 

cabochon cut. 

Famous gems There are a large number of these garnets on display in the matchless 

Cheapside Hoard at the Museum of London. 

Record gems In 2003, the most expensive (4.2 carats) blue-colour-changing garnet sold 

for a whopping $ 6.8 million, making it one of the most expensive 

gemstones in the world at around $ 1.5 million per carat. 

  

 


