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THE LARGEST IOLITE GEM IN THE WORLD 
In 1996, I was wandering through our basement rock lab on the University of Wyoming 

campus, when I noticed a large block of rock formed of phlogopite and chlorite mica and 

vermiculite (an expansive clay-mica mixture) with several light pink to white corundum 

crystals. The boulder was not labeled but only one person on the staff could have 

collected this specimen.  

 

Ray Harris (RIP) was an outstanding individual who was working to develop a new 

industry for Wyoming ïdecorative stones. In other words, he was looking for that next 

countertop to be sold at Home Depot. Unfortunately, he passed away while still in his 

prime, but he was an extraordinary 

person and most of us miss him, his 

antics and his contributions to the 

Geological Survey and Wyoming. He 

was one of two or three productive 

geologists at the Survey. 

 
Rock from Palmer Canyon collected by the 

author consisting of black to green mica, 

vermiculite and white to pink corundum. 

 

After seeing this rock, I went to the 

source. ñRayò I asked, ñwhere did that boulder come from?ò Ray had misidentified the 

corundum in the rock thinking it was garnet, a common mistake, but he remembered the 

boulder came from a little known vermiculite deposit described by Arthur Hagner in 

1944. My interest in this deposit was to see if there was any gem-quality corundum (see 

GemHunter, 2009, v. 1, no. 7) in the area (see also http://wyruby.blogspot.com). So after 
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getting the location from Ray, I took Hagnerôs (1944) vermiculite report, grabbed a 

topographic map, and headed to the field.  

 

The metamorphic grade of the area where Ray had collected the boulder was favorable 

for a number of gemstones. For those of you who are not geologists, let me try to explain 

metamorphic grade ï itôs not easy and is confusing even for most geology students. First 

of all, there are three general rock groups: (1) sedimentary, (2) igneous, and (3) 

metamorphic. Metamorphic rocks form by recrystallization of all three of these general 

rock types due to increases in temperature and/or pressure caused by a number of 

tectonic forces. 

 

The intensity of metamorphism follows a classification scheme based on the amount of 

pressure and temperature it takes to recystallize rocks to produce a group of marker 

minerals (http://en.wikipedia.org/wiki/Metamorphism). In addition, individual crystals in 

these rocks either recrystallize or are replaced by other minerals. Think of rocks as solid 

chemical complexes. At very high temperatures, minerals melt leaving a pool of liquid 

chemicals. Visualized molten lava from Hawaii as a soup of chemicals: when these cool, 

they will crystallize into several different minerals (such as olivine, pyroxene and 

plagioclase) producing a rock known as basalt.  

 

Letôs look at a chemical we are all familiar with ï water. Imagine water as a mineral. 

Water is a chemical formed of hydrogen and oxygen (H2O). At high temperatures, it will 

boil yielding water vapor (steam). But as it is cooled, it first produces liquid water. With 

continued cooling, it may reach a point where it solidifies into ice. Most of us assume 

water boils at 212
o
F (100

o
C for our Canadian readers) and freezes at 32

o
F (0

o
C). This is 

true at sea level, but when we add other factors, this will change. For instance, if we 

lower atmospheric pressure by climbing to the top of a high mountain peak (where the 

air is thinner), the boiling temperature of water will  be lower because of lower 

atmospheric pressure (there just isnôt as much atmosphere pushing down on water at 

high altitudes). Or if we add a chemical to ice, say salt, the ice will melt at temperatures 

lower than 32
o
F. So by changing temperatures and pressures or by interactions with 

other chemicals, the characteristics of water or any other chemical will change. 

 

Rocks are made up of solid chemicals that we call minerals: each can be represented by 

a chemical formula. As temperatures and pressures are applied to minerals, they change. 

Sometimes they produce a different mineral with the same chemistry but a different 

crystal structure. As an example, take carbon. Grab a pencil and try an experiment. 

Pencil lead is made of graphite (carbon) and if you apply enough pressure to that lead, 

you will end up with a diamond (http://gemhunter.webs.com/diamonds.htm). Squeeze 

http://en.wikipedia.org/wiki/Metamorphism
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that pencil to see if you get a diamond. Gotch ya! To make a diamond, you will need a 

very stronger grip. To give you an idea of how much of a grip, stack a pile of rock 

equivalent to the height and weight of more than 23 Mount Everests on your pencil ï 

and presto, you have diamond!  

 

Carbon occurs as diamond and graphite. At extremely high temperatures, carbon will 

melt: at extremely high pressures, it will form diamond 

(http://en.wikipedia.org/wiki/Diamond). Want to be a diamond? You are made mostly of 

carbon. There is actually a company that will take ashes from a person or animal and 

compress them into diamond (http://www.lifegem.com)! Can you imagine wearing 

Rover on your finger, or even Uncle Ned? 

 

During metamorphism, some minerals are completely replaced by others. In this case, 

the mineral of interest is replaced from the surface inward. If the process is interrupted 

before complete replacement (which often happens), we end up with a mineral that has a 

rim formed completely of a different mineral or minerals called a óreaction rimô or a 

crust encasing the original mineral. But in other cases, the former mineral may be 

entirely replaced and may take on the crystal habit of the replaced mineral. I found a 

good example of this in central Wyoming where jade had taken on the crystal form of 

replaced quartz (see GemHunter, 2009, v.1, no. 5). A couple of friends of mine, Dr. and 

Mrs. Mel Dyck described another locality where large almandine garnets were replaced 

by chlorite mica and the mica took on the crystal habit of garnet. 

 
Example of a mineral 

borrowing a crystal 

form from a replaced 

mineral. To the far left 

is a folded mica schist 

formed entirely of 

chlorite mica with its 

typical platy crystal 

habit (form). In  the adjacent photo is another example of chlorite mica. But in this example, the 

chlorite mica replaced a former almandine garnet but retained the garnetôs crystal habit producing 

what is known as a pseudomorph that looks just like the former garnet (specimen from the Oldman 

property in the Sierra Madre, Wyoming). 

 

So by increasing pressure and temperature, the original rock or mineral(s) can change in 

a number of different ways. And by adding chemicals from nearby rocks, we can form 

an entirely new rock. In this way, for instance, clay can be lithified into claystone or 

shale, and these can recrystallize into schist. And by knowing the metamorphic grade, or 

http://en.wikipedia.org/wiki/Diamond
http://www.lifegem.com/
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the pressures and temperatures that a rock has been subjected to, can give a geologist 

clues on what to expect (http://en.wikipedia.org/wiki/Metamorphism).  

 

Three minerals that are very helpful in determining metamorphic grade were found in 

the Elmerôs Rock area just north of Sybille Canyon in the central Laramie Range. These 

three minerals are known as polymorphs. They have the same exact chemistry, just 

different crystal forms. These are kyanite, sillimanite and andalusite.  

 

Graff and others (1982) recognized that andalusite and kyanite were found in schists at 

Elmerôs Rock. Kyanite is also abundant to the south in the West Cooney Hills. Along the 

northern edge of Elmerôs Rock at Palmer Canyon, kyanite and sillimanite coexist. It has 

been shown experimentally  that these three minerals co-exist at only one pressure and 

one temperature (~ 500
o
C and 4 kbars) 

(http://www.geo.ucalgary.ca/~tmenard/crystal/alsi.html). These conditions are also 

favorable for other minerals to form including corundum as long as the rocks are not rich 

in quartz. In the presence of quartz, corundum will tend to combine with the quartz 

under high pressure and temperature to form kyanite. Thus some of the better rocks to 

search for corundum gemstones are quartz poor, mica schists (metapelites), particularly 

where kyanite is found, since many corundum crystals are formed under very similar 

conditions. 

 
In this photo, several pink sapphires 

from Palmer Canyon are enclosed by 

blue kyanite. Apparently, some silica 

combined with the corundum 

(sapphires) and starting producing 

kyanite, but the process was 

interrupted (probably because of uplift 

along a fault in the geological past) 

and never completed. So in this case, 

some of these pink sapphires have 

kyanite reaction rims. 

 

Rocks in this part of the Laramie 

range were deeply buried for a 

few billion years. Then 50 to 90 million years ago, they were uplifted along faults and 

folds. Because of erosion, the cores in these newly form mountain ranges were again 

exposed to the earthôs surface, but now as different kinds of rocks ï no longer as clay or 

claystones, these rocks were now mica schists. The rocks had recrystallized to form 

amphibolite grade metamorphic rocks. Donôt worry too much about this phrase unless 

you are a geologist. If you are not, just know that geologists love big words.  

http://en.wikipedia.org/wiki/Metamorphism
http://www.geo.ucalgary.ca/~tmenard/crystal/alsi.html
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Another gemstone we might expect to exist under these conditions is cordierite. 

However, cordierite will form from other minerals under such pressures and 

temperatures according to the following reaction: Garnet+Sillimanite+Quartz = 

Cordierite. 

 

In the Palmer Canyon area, it looks like we have the right kind of rocks (metapelites, 

also known as mica schists) and the right metamorphic grade (almandine-amphibolite 

grade) to produce aluminum-rich metamorphogenic gemstones.  

 

A pelite is a rock formed mostly of clay: clays are rich in aluminum. A metapelite is a 

recrystallized pelite but does not look anything like clay ï it will  have considerable 

mica. Another aluminum-rich rock found not far to the south is anorthosite (an igneous 

rock formed almost entirely of aluminum-rich feldspar) and syenite, which we will talk 

more about in an upcoming issue.  

 

So, the central Laramie range has very good potential for a number of  aluminum-rich 

gemstones formed by metamorphism that includes ruby (Al2O3), sapphire (Al2O3), 

labradorite (moonstone, spectrolite, sunstone) (Ca,Na)(Al ,Si)4O8, kyanite (Al2SiO5), 

andalusite (Al2SiO5), chiastolite (Al2SiO5), sillimanite (Al2SiO5), cordierite (iolite) 

[(Mg,Fe)2Al 4Si5O18], sekaninaite (iron-rich cordierite) [(Fe,Mg)2Al 4Si5O18] and 

almandine garnet  [Fe3Al 2Si3O12].  

When I examined the 

corundum vermiculite 

schist at Palmer Canyon, I 

drove 18 miles west of 

Wheatland along the 

Palmer Canyon road 

(Platte County Road 204). 

Within one mile of the 

deposit, the improved 

road turns into graded 

road (Albany County 

Road 721) at the Albany 

County line.  From here, 

the property lies within 

the national forest 

boundary in Albany 

http://en.wikipedia.org/wiki/Oxygen



