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In 1996 | was wandering througbur basementock labon the University of Wyoming
campuswhen | noticed a large block of rotdrmedof phlogopiteandchlorite micaand
vemiculite (an expansive clagnica mixture)with several light pink to white corundum
crystals. The boulder was not labeled but only one person erstdif coull have
collected this specimen.

Ray Harris(RIP) was an outstanding individuavho wasworking to developa new
industry for Wyoming i decorative stonesn other words, he was looking fdrat next
countertop to be sold at Home Depdnfortunately,he passed away whilstill in his

: prime, but hewas an extraordinary
person and most of us miss hitms
antics and his contributions to the
Geological Surveyand Wyoming He
was one oftwo or threeproductive
geologists at the Survey.

Rock from Palmer Canyon collected by the
author consisting of black to green mica,
vermiculite and white to pink corungim.

After seeing thisrock, | went to the
lobuldérc b ma t f Rayp hmd® misidentified the
corundum in the rock thinking it was garnet, a common mistake, but he remembered
boulder came from a little known vermicelideposit described by Arthur Hagner in
1944.My interest in thisdepositwasto see if theravasany gemquality corundum(see
GemHunter, 2009, v. 1, no) in thearea(seealsohttp://wyruby.blogspot.coin So dter
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getting thelocation from Ray, Itook Ha g n e r 6 werniclli®& dedo)t, grabbed a

topographicmap and headetb the field

The metamorphic gradef the areawhere Ray had collected the boulaeasfavorable

for a number of gemstonesor those oyou who are not geologists, let me try to explain
metamorphic grade i $ not easynd is confusing even for most geology studefitst

of all, there are three general rock groups: (1) sedimentary, (2) igneous, and §(3)
metamorphic. Metamorphic rocksrfo by recrystallization of all three of these general
rock typesdue toincreases in temperature and/or pressure caused by a numben of
tectonic forces.

The intensity of mtamorphisnfollows a classification scheme basedtbe amount of
pressureand tempeature it takes torecystallize rocks to producea group of marker
minerals(http://en.wikipedia.org/wiki/Metamorphigmin addition,individual crystalsn
these rockeitherrecrystallizeor arereplacel by other mineralsThink of rocks assolid
chemical complexedit very high temperatures, minerals médavinga pool of liquid
chemicals Visualizedmoltenlavafrom Hawaii as aoup of chemicalsvhenthese cool,
they will crystallize into seveal different minerals (such as olivine, pyroxenand
plagioclase) producing rock known as basalt

Le t 6ok ata chemical weareall familiar with i water Imagine water as a mineral.
Water is achemicalformed of hydrogen and oxygenBl). At high tenperatures, iwill
boil yielding watervapor(steam) But asit is cooled it first produces liquid wateWith
continuedcooling, it may reach a point where it solidifies into .iddost of usassume
water boils at 21% (100C for our Canadian readers)dafreezes at 3E (0°C). This is
true at sea level, bwthen we add other factors, thusll change. For instance, if we
lower atmospheric pressul®y climbingto the top ofa high mountairpeak(where the
air is thinner) the boiling temperature of watewvill be lower becauseof lower
atmospherigpressure(therej u s t I snot as much at moasplel
high altitude$. Or if we adda chemical to ice, say satte ice will melt at temperatures
lower than 32F. So by changing temperatures amessuresr by interactions with
other chemicals, the characteristics of water or any atiEmicalwill change.

Rocks are made up of solid chemictddatwe callminerals each can be represented by
a chemical formulaAs temperatures and pressures applied taninerals, theychange
Sometimes theyroducea different mineralwith the samechemistrybut a different
crystal structureAs an example take carbon.Grab a pencil and try an experiment.
Pencil lad is made of graphite (carboand if you @ply enough pressure to that lead,
you will end up witha diamond [ttp://gemhunter.webs.com/diamonds . hti8queeze
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that percil to see if you get a diamon@otch ya! To make a diamond, yauill needa
very stronger grip To give you an idea of how mudaf a grip, stacka pile of rock
equivalent tathe height and weight of more tha8 Mount Eveess on your pencil i
andpresto,you havediamond!

Carbonoccursas diamondand graphite.At extremelyhigh temperaturescarbonwill
mét: at extremely high pressures, it will  form diamond
(http://en.wikipedia.org/wiki/DiamondWant to be a diamond? You are made mostly o
carbon. There is actually a compatiat will take ashesfrom aperson or animaand
compressthem into diamond(http://www.lifegem.comi Can you imagine wearing
Rover on your finger, oeven Uncle Ned

During metamorphismsomeminerak are completdy replaced byothers. In this case,
the mineral of interest is replacefiom the surface inwardf the process is interrupted
before complete replacemdmthich often happensjve end up with a mineral that has a
rim formed completdy of a different mineal or mineralscalleda 6 r e a ¢ t ioroan
crust encasing theriginal mineral. But in othercases the former mineraimay be
entirely replacecand may takeon the crystal habit of the replaced mineral. | found
good example of this in central Wyomindghere jadenadtaken on the crystal form of
replaced quartgseeGemHunter, 2009, v.1, no).5A couple of frends of mine, Dr. and
Mrs. Mel Dyck describedanother locality where large almandine garnets wepéaced
by chlorite mica and thmmica took on tk crystal habit of garnet.

# Example of a mineral
d 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
ablt (form). In the adjacent photois anotherexarrple of chlorite mica. But in this example, the
chlorite micareplaceda former almandine garnet but retained the garristcrystal habitproducing
what is known asa pseudomorph that looks just like the former garnapecimenfrom the Oldman
property inthe Sierra Madre, Wyoming).

So by increasing pressure and temperatine original rockor minera(s) can change in
a number of different ways. And by adding chemicals from nearby rocks, weroan
an entirelynew rock. In this wayfor instanceclay canbe lithified into claystone or
shale, and tse can recrystallizato schist.And by knowing the metamorphic grader
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the pressures and temperatures that a rock has been subjeciaa gose a geologist
clueson whatto expecthttp://en.wikipedia.org/wiki/Metamorphism

Three minerals that aneery helpful in determiningmetamorphic gradevere found in
the EImeds Rock area just north of Sybille Camyin the central Laramie Rangkhese
three minerals are known as polymorplighey have the same exadtemistry, just
different crystaforms. Thesare kyanite, sillimanite and andalusite.

Graff and others (1982) recogniztéttht andalusiteand kyanitewere found inschistsat
El me r 0 syafeisalsoabukdanto thesouth in the West Cooney Hillalong the
nort her n edg eatPBaimerEangopkyabite and siltmaniteoexist. It has
been shown experimetly that these three minerat®-exist atonly one pressure and
one temperare ¢ 500°C and 4 kbans
(http://www.geo.ucalgary.ca/~tmenard/crystal/alsi.ptmThese conditions arealso
favorable for other minerats formincluding corundum as long as the roeke not rich
in quartz. In the presence of quartz, corundum teiild tocombinewith the quartz
under high pressure and temperatioréorm kyanite. Thus some of the better rocks to
search for corundurgemstonesire quartz por, mica schists (metapelijeparticularly
where kyanite is found sincemany corundumcrystals arormed underwvery 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 completedSo in this case,
some of these pink sapphires have
kyanite reaction rims.

Rocks in this part oftte Laramie

range were deeply buried for a
few billion years Then50 to 90 million years ago, theyere uplifted along faults and
folds. Because otrosion the coredn these newly form mountain ranges were agai
exposed o t he e a butriow aslifferent kinds ofeock$ no longer as clay or
claystones, theseocks were now micaschists The rocks had recrystallized tiorm
amphibolite grademetamorphc rocks Dond6t worry too muc

you are a geologist. If you are npist know thatgeologists love big wals
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Another gemstonave might expect to exist under these conditionscasdierite
However, cordierite will form from other minerals undsuch pressures and
temperatures according to the following reacticdBarnet+Silimanite+Quartz =

Cordierite

In the Palmer Canyon area, it looklse we havethe right kind of rockgymetapelites
also known asnica schists) and the right metamorphic grade (almarahmghibolite
grade) to produce aluminunth metamorphogenigemstoes.

A pelite is a rock formed mostly of claglays are rich in aluminum. A metapelite is a
recrystallized pelitebut does not look anything like clay it will have considerable
mica. Another aluminunnich rock foundnot far to the soutks anorthositgan igneous
rock formed almost entirely of aluminuncth feldspar)and syenite, which weiill talk

more about in an upcoming issue

So, thecentral Laramie rangkas verygood potential for a number chluminumrich
gemstonesformed by metamorphism thancludes ruby (Al,Os), sapphire (AIOs),
labradorite (moonstone, spectrolite, sunston@aNa)(Al,Si)4,0g, kyanite (ALSIOs),
andalusite (AISiOs), chiastolite (AISIOs), sillimanite (ALSIOs), cordierite {(olite)

[(Mg,Fe),Al4SisO4],
almandine garnefFe&Al,Si;O,)].

skaninaite (irorrich  cordierite) (Fe,Mg)Al;4SisOsg]

EXPLANATION

[[T] sherman Granite
7T7] Laramie Anorthosite L . ! srizzly Creek
z. — Y
Syenite - Ay 7
SR L ELMERS ROCK
e 7 / /

[50] 1.6-1.8 by, old granites GREENSTONE BELT

PROTEROZOIC

([Z7]] Mafic-ultramatic igneous rocks
] 1.8 b.y. amphibolits gnsisses

771 Early Proter

i\ Anorthosite
B Batholith
AR,
R

i —‘,?5&_. N

” '

[ _.\:—-'

¢
v Al e
; f: 1%, RICHESAU
o |
: Wherman
5

The GemHunter Newsletter

and

When | examined the

corundum vermiculite
schist atPalmer Canyon, |
drove 18 miles west of
Wheatland along the
Palmer Canyon road
(PlatteCounty Road 20¢

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 lieswithin

the national forest
boundary in  Albany
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