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JADE 
Jade is the gemologist's term for two 

different mineral species: nephrite and 

jadeite. These two minerals are nearly 

impossible to distinguish from one 

another without the aid of 

mineralogical and XRD (x-ray 

diff raction) tests.  

Nephrite is categorized as an 

amphibole and consists of extremely 

dense and compact fibrous tremolite-

actinolite; and jadeite is categorized 

as a pyroxene, and also forms dense 

and compact material.  

Many rocks are mistaken for jade. Some of the more common include rounded, stream-

worn or wind-polished cobbles of amphibolite (a dark metamorphic rock that resembles 

dense basalt), metadiabase (another dark metamorphic rock that also resembles basalt), 

epidotite (a dense pistachio green rock), quartzite (granular rock that can be white, dark 

gray, green or other colors) and serpentinite (dark green rock that can be scratched with 

a pocket knife). These rocks can be distinguished from jade by a couple of tests 

including simple field observations. For example, amphibolite and metadiabase have 

granular texture that is lacking in most jade (jade is smooth and massive without 

granular texture). A freshly broken surface of quartzite will  sparkle in sunlight due to the 

reflection of light bouncing off individual quartz grains; and epidotite has a distinct 

pistachio green color (unlike jade). One of the more common rocks and minerals 

mistaken for jade is serpentinite (a rock formed mostly of serpentine). Jade is tough and 

hard, whereas serpentinite is relatively soft and can be scratched with a pocket knife. In 
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addition, serpentinite will have pockets or zones of weak to moderate magnetism that 

can be detected by a geologistôs magnet. Iôve never seen a piece of magnetic jade, 

although some probably occurs.  

 

Iôve seen serpentine sold to unsuspecting tourists as apple green jade. I even showed one 

rock shop owner that most of the material he was selling was serpentinite, but he refused 

to listen and continued to sell it as high-quality apple-green jade ï and probably still 

does to this day. 

 

When prospecting for jade, note that jade boulders will ring when struck by a hammer. 

They feel much heavier than ordinary rocks, and are much smoother and denser than 

other boulders. Some boulders and cobbles of jade are so smooth that it gives an 

impression the stone was polished in a rock tumbler. Jade feels slightly sticky when wet 

and prospectors will look for a ñshow point,ò area where the green color shows through 

altered rinds that encrust much detrital jade. 

Jade never shows external crystal structure except in rare cases where it pseudomorphs, 

or mimics the crystal habit of another mineral. I had heard about this phenomenon from 

a couple of rock hounds over the years, 

but never witnessed it until about 10 or 

15 years ago when I found a pocket of 

hexagonal jade in the Granite 

Mountains (Wyoming) northeast of the 

Red Dwarf ruby deposit that had the 

same crystal habit as quartz.  

Light green muttonfat jade from the Granite 

Mountains. Note the crystal is hexagonal (6-

sided) just like quartz. This jade replaced a 

former quartz crystal leaving behind this rare 

pseudomorph). 

Microscopically, jade will form a mass of matted, intricately interwoven fibers that 

produce an extremely tough gemstone resistant to fracturing. Mineral toughness is rarely 

considered in mineralogy books, but any discussion of jade always leads to a discussion 

of toughness. The toughness of a mineral is represented by its fracture strength (or 

ability to resist fracturing), which is about 30,000 psi for nephrite. In other words, it 

takes a lot of pressure to fracture a coherent piece of jade. Only carbonado, a black 

granular to compact industrial form of diamond, is tougher than jade; whereas gem-

quality diamond is hard, but not all that tough. Gem diamond can scratch almost 

anything, but it can be smashed with a little effort with a blow from a hammer. It is the 
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toughness of jade, combined with hardness that makes the gem carvable, durable and 

unique.   

Variety of jade specimens with one piece of 

serpentinite ï can you tell which one is not jade?  

Jade ranges from opaque to translucent 

masses and has a vitreous to waxy luster 

and is reported in a variety of colors 

including black, white, and several shades 

of green. The green color is due to the 

presence of iron. When iron is absent, the 

mineral is practically colorless to cloudy 

white, resulting in a variety known as 

ómuttonfat jadeô. Other varieties of jade 

include translucent, emerald-green óimperial jadeô; óapple-greenô jade, óolive-greenô 

jade, óleaf-greenó jade, óblackó jade, and ósnowflakeô (mottled) jade. The greater 

commercial values are attached to the 

lighter green translucent varieties. Rare 

emerald green jade is colored by iron and 

trace amounts of chromium. 

Left- the extraordinary color of apple green jade. 

The origin of nephrite jade was investigated 

in the 1960s. It is thought that nephrite 

formed by metasomatic alteration of 

amphibole during metamorphism. This 

means that hot fluids reacted with existing 

amphiboles and slowly replaced them by 

extracting some atoms and replacing those atoms with new atoms. In Wyoming, this 

happened when these rocks were buried under several miles of rock about 2 to 3 billion 

years ago. Blocks of amphibolite were disrupted and trapped in a molten granitic rock 

and portions of the amphibolite (xenoliths) were altered to jade by the hot granitic fluids. 

These reactive fluids not only produced jade, but they also altered the surrounding rocks 

to produce a group of minerals that included clinozoisite, zoisite, sericite and chlorite.  

When found in outcrop, nephrite jade is associated with this distinct assemblage of 

minerals that form an alteration halo around jade. This halo consists of bleached 

leucocratic (white) granite-gneiss that is mottled pink and white, some secondary 

greenish clinozoisite, pink zoisite, pistachio green epidote, green chlorite and fine white 
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mica. This alteration halo can be used as a guide to find hidden jade deposits. While 

exploring between some jade deposits north of Jeffrey City to the jasper deposits in the 

Tin Cup district to the west, I found more than a dozen such halos ï a couple had 

exposed jade, others did not. The ones without jade, such as shown in the photo below, 

likely have hidden jade at shallow depth. 
 

Characteristic wallrock alteration found 

with jade includes bleached white 

granite gneiss with pink zoisite, green 

chlorite and trace epidote. While 

searching north of Jeffrey City, I found 

more than a dozen areas with this 

characteristic alteration halo. Where 

found, this halo represents places where 

jade or hidden jade is likely to be found 

(with some digging). Below left ï leaf-

green jade fashioned into arrowheads. 

Below right, a 200+ pound boulder of 

light green jade from the Crooks Gap-

Green Mountain area, Wyoming. 

 

 

The name jade 

comes from the 

time of the Spanish 

conquest of Central 

and South America 

where jade and jade 

carvings were 

prized as much as 

gold by the Aztecs. The Spanish used the 

name piedra de hijada, or stone of the side, 

because it was believed that jade cured kidney ailments when applied to the side of the 

body. The Spanish also called this stone kidney stone or piedros de los rinones, which 

translated into Latin as lapis nephriticus. The term nephrite anglicized the Latin term for 

jade. Nephrite has been known as óaxe-stoneô because many nephrite stone artifacts have 

been found that were shaped into axe-heads due to its toughness. Although primary 

deposits of jade are important, much of the finest material comes from secondary 

alluvial deposits.  

Some incredible pieces of jade have found their way to the jewelry industry. For 

example, one small jadeite ring sold for more than US$2.4 million: a 27-bead emerald 


