CHROMIAN DIOPSIDE

Chromian diopsidés a very rare emeral@jreen mineraWwith hardnessimilar to opal it does not quite
matchthe hardnesef emerald or garnetvhich it mimics in faceted stoneSven tiough it is found in
many places in North America aetsewhere in the world, it is extremely rare becafdeeingfound
almost exclusively irrare mafic and ultramafic igneous and metamorphic r@disk colored rocks
with high chromium, magnesium andtgssium and low silica)One of the principahost rocls is
kimberlite. Kimberliteis consideredo beone of the rarest rock types on the surface of the ésrth
volumei possibly only lamproite and lamprophyre are rarer. When fokintberlite occursin small,
carrotshaped pipeémaar volcanoesyith small surface expressiotizat aregenerally less than 3,000
feet across (most are smaller ranging from narrow dikes to elongate pipes a couple of hundreo
across). In these pipes, chromian diopsidesisgally found as disseminated mineral grains, megacrysts

(large crystals)and in rare mafic and ultramafitodules and xenolithsThe chromian diopside is

However, the value of the stone is not high enough to mine kimbeftit chromian diopsideand
essentially all diamond mines igndhee minerandonly mine for diamond.

Left I DeBeersartistés rendition of a kimberlite volcano
at eruption. In crosssectian, theseform narrow, carrot

shaped pipes that taper down to faeder dike. Such
small volcanoes result in limited mineabl®re. In

commercial  kimberlites, diamond occurs |
concentrations considerabliess thanl part per million,

and less than1% of all kimberlites contain comercial

quantities of diamond This is oneof many reasors why
diamond is so rare anéxpensive

These eruptiondhave beeriken to a shogjun blast shot

from the earh. Many xenolith rocks inthesevolcanoes

are shotfrom the marile originating at depths of90 to

120 miles When erupted most of these rocks are
rounded.COthers are pluckedrom the wall rocks at the surface all the way down to the mantlag@lar blocksand
bouldersare downdropped in the magma fronthe surface n the rapidly coolingmagma

Now imagine standing neathis volcana Hold on toyour hat! The magma and ga&sare under incredible pressure
and shootup from the mantle to the surface ia few hours at mostThe eruption does noproducea volcanic cone,
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instead it forms a maar that lookslike an impact crater. For years, the Winkler kimberlite in Kansas wg
interpreted asan impact, but within the padew decadest was discoveretb bea kimberlite maar.

In the photoon the left,the maar volcano athe Maxwell kimberlite
(Coloradg shows a distincshallow depressiorthat has different
vegetation than the surroundinggranitic country rock. In the
USGSaerial photo belowsomecryptovolcanic structure®ccur in
a field of >50 probable kimberlite pipgthat | discoveredSeveral
million people have driven by thes®t even paying any attention|
The whitecolor seenin the depressions is calcium carbonate. D
to CO, gas, much of it becomedixed as calcium carbonate upo
cooling. Country rock surrounding these depressions islominated
by silicate minerals with no obviousource ofcalcium carbonate.
This could be a major diamond district that remains complet
unexplored Over the past few years, | found ninsimilar districts that include a few hunded similar
cryptovolcanic structuresi nearly all are unexplored (http://discussionsondiamonds.blogspot.chmAsk your
legislatorsif they wouldlike afew diamond mines to tex

5,

If you were standilg neara kimberlite eruption, you would
hear a sonic boom!And this would be the last thing you
would hear! The gasfrom this magma is undeiincredible
pressurethat it erupts at Mach 2 to Mach 3. Rmember
those jets inyearspast when they broke the sourzhrrier i

they were many miles awayNot only would this destroy
your ear drums you wouldlikely suffocate.] n t he

sketch on the previous pagéhere isan ominous cloud of
CO, (carbon dioxide)gas and ash. Even though CQ is
harmless (in spite of the EPA) in normal concentrations,
such massiveamounts would push all oxygen out of thg
immediate area leaving you with no air to breath. Now/|i
somehow thisd i d n ot kil y o u, avogd
cannon balls of mantle noduleand diamonds shot fronthe
volcanoi these would be like BBsSom a shogun blast

As the CO, expands itwill freezeeverything in the arehYep, instead of burning, you would likely catch a cd(id
you are still alive). It has been estimated that thmagma temperaturat eruption would cool o 32F. This is why
there isusually no evidence of baking of the country roclext to kimberlite magma

In the ColoradeMontana-Wyoming region, there are many kimberliteemproites and lamprophyredNearly all
that have been tested ctain diamond Wo u | d n éhink thyabthe Stateswould investigatethese resources. |
they would havethey might not be facing bankruptcysome damonds have sold for more tharD@,000 tines an
equivalent weight in goldimagine what a few dozen diamondines woulddo for the economynd tax base But
instead theelected representativesontinue asa bunch of glorified used car salesmemwho talk about all the
wonderful things they do with outaxes on porkbarrel projects Why not take a few million andnivest in the
future?

When | was atthe Wyoming Geological Surveyyith the exception of one state geologist (Dr. Dan Miller) n
research was always considered low priority. My reseahtidget was typically a few hundred dollars/ear to
search for gemstonegrecious and base meta#s well asconduct regional geological mappingrojects present
lectures, write publicationsassist prospectors and companies,. etetwith this spare changemy sectionfound
evidenceof a major diamond province. In Canada,aeh kimberlite discoverys estimated to cost minimum of
$1.5 million. In Colorado and Wyomingmore than100 kimberlites were discovered on a budgetatifout $30,000
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over 30 years! Now imaginevhat $1.5 million would have done! | could write a book abbthis! Actually, |
already startedoneWat ch f or O MOUNTAI N OF GOLDO6 to come out| nflearl

Chromian diopside, a chronmeh variety of the mineral diopside [CaMg(S)k), typically has an
exceptional emeraldreen color due to the substituti of chrome (1 to 2.8%) for magnesiumits
crystal lattice Generally, the greater amount of chrome in the
crystal lattice, the more intense will be the emegakeen color.

The mineral has a hardness afo66.5 specific gravity of 3.2 to

3.4, and fams monoclinic crystaldn other wordswell-formed
diopside crystals give the appearance of a box that is compressgd
in one direction.

Left- chromian diopside from Schaffer kimberliteWyoming showing
characteristic boxlike crystal habiti in particular, note the mineral
grain near the coin second from right.

The genstoneis referred to by its mineralogical nanaomian diopsidg butit has also been referred

to aschrome diopsidechromian pyroxeneand asCape Emerald a misnomerafter the first cut
specimens from Cape Town, South Africa. Since the ©©ape Emeraldvas first applied to gem
guality prehnite, to avoid confusion, it would be more appropriate to refer to chromian diopsidefas
ONort her n Chaped onEtstype dotalitydat Kimbeylén the Northern Cape Province of
South Africa, where the gem was recovered from diamondiferous kimberlite alon@apth Ruby
(pyrope garnetfsee the November, 2009 GemHumewslettey and of course, diamond.

Chromian enstatite, a chromieh varidy of enstatite (MgSig), has a hardness of 5& 6 and specific
gravity of 3.1 to 3.3, and occuas orthorhombic crystals wigimilar emeralegreen coloas chromian
diopside Both chrome diopside and enstatite have well
developed cleavage and partinghich unfortunately limits the
size of facetable materidtnstatite produces crystals with square
crosssections when viewedown the eaxis of the crystabnd
diopside will have a similar crosectionwith onepair of crystal
surfaces that are inclideo theall other crystal faces

Facetedtranslucentchromian diopside(ColoradoWyoming State Line
district). Note distinct lines in the stoné these are cleavage surface
that represent planes of weakness.

Chromian diopsideand enstaté havecomparéle green colorto emerald andsavorite garnetThe
primary source fochromian diopsidgiemstonesire diamondiferous kimberlitdsom Siberia where
they are recovered only during wasmmmer monthsMinor amountsarerecovered by collectorand
entrepr@eursin Myanmar, Pakistan, South Africa, Brazil, Italy, North America, Sri Lanka and Finlanc
It is a relatively inexpensive gedueto low hardness andecause ofarity. Being so rare, there is little
effort to market the gemstoneand with gemstonesnarketing is everything. Thus the smallmbers

of chromian diopsides that make their way to market feell$50 to $200/carafor faceted stones
Faceted chromian diopsidgems>2 carats are rare.
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Parcel of gemstones from the Sloan 1 and 2 kimberlii@oloradg that
includes pyrope garnet(purple to red), spessartine garnet (orange) and hig
quality transparentemeraldgreen chromian diopside.

Because ofelatively high specific gravityghromian diopsidean be
panned using a gold pamdis recoveed with black sand®uring the
1980s,| had aFederalgrantthat we used teollect >1,600 panned
samplesto search forhidden diamond depositkifnberlite). About
300 'kimberlitic indicator mineral anomalieswere identified in the
Laramie and Medicine &v Mountains(Wyoming), some of which
included chromian diopside. This was a 20% success rate an
indicates that a major swarm of undiscovered kimberlites occurs i

these areaghttp://diamondprospector.websm). Essentially all of

these remain unevaluated.

What makes chromian diopside so rard i :

thatit is formed under great pressure a
temperature wi t hi

mantle(similar to diamond)To get thesg.

minerals to the surface, unus

geologi@al event(s)must have occured

The host fracturesun fromthe mantleat
depths 0f120 miles, but areonly a few
feet wideand at the most 1 to 2 mile
long onthe surfack

Right - Kyanite eclogite xenolithformed of g
green chromian diopsideplue kyanite and
dark garnet(Aultman kimberlite, Wyoming.

Age dates orthe intrusives(and diamondiferous host
rocks) inthe Wyoming cratortell us that kimberlite
(and related magmasruptedin multiple episodes
that included(1) prior to 2 billion years agd) atthe
end of the Precambriar 600 million years ago)3)

in Late Silurian toEarly Devonian (400 to 420 million
years ago)(4) the Cretaceous (140 to 70 million years
ago),(5) the Tertiary (60 to 30 million years agand
the (6) Pleistocen&uatenary (3 to 1 million years

ago)

Left i large 2inch long chromian diopside megacrysh
kimberlite matrix from the Sloan 2 kimberlite, Colorado.

The kimberlitt magmagas well assomelamproites
and lamprophyrgsacted as transporting meda for

mantlerockscontaining chrome diopsidendindividual chrome diopside myacryststhatweretrapped
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