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GEMGARNET

Garnet, a relatively common mineral in the continental crust is most often found in
metasedimentaryrocks known to geologist as metapelite (aluminarich mica schist and gneisg
Metasedimentary rocks are simply recrystallized sedimentary rocks modified through eons of
geological timedue to deep burial in the crust where temperatures and pressures are higher than
at the earthdés surface

So how did these rocks get buried so dely® Over tens of millions of years, theywere buried

under increasingy thick piles of sedimentsshed from nearby hills and mountains Then it took

another major geological event tatransportt hem t o t he eupliftihghtbesealsngr fjfa c
major fault zones during a tectonic event These rocksagain saw light of day afterthe creation of

new mountain rangesthat forced them from depths of a few miles to the surface This kind of
mountain building eventlikely occurred over tens of thousands (or possibly millions) of yes.

Even though many metasedimentary rocksno longer look like thdr original sedimentary rock,
often they leave hints of their precursors, such as remnantsedimentary bedding, crossbedding,
graded bedding,rounded crystal grains association with other netasedimentary rocks,or just
chemistry that matches the former sedimentary rock. Another way some sedimentary rocks
recrystallize is by being near hot magma that partially melts the sedimentary rock Thus,
sandstone camecrystallize to quartzite, limestone to marble, clay to schist, etc.

There are even very, very old metasedimentary rocks that look as if they were never
recrystallized and have all of the characteristics of their sedimentary equivalents. Faxample,
along the Snowy Range Scenic ighway in southeastern Wyoming are somespectacular
outcrops. | wrote a guide for the laymanfor this area describing someextraordinary glacial tills
and superb stromatolites in road cuts (Hausel, 1993)These rocks are>2.5 billion years old, yet
they look as if they were depositedjust a few thousand years agoThe outcrops also provide
examples of extreme natural environmerdl conditions in the geological past and provide
evidence of Naturecausedglobal freezing and global warming long beforeit becamea popular
cult theme of paliticians and environmentalists. Global warming and freezing events are common
t hr ou g h o historg: @30ttHousand scientistshttp://www.petitionproject.org profess that
there is no evidence for Man-causedglobal warming (which recently was modified to Climate
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Changesincethe last 9 years have broughtower than normal temperatures). Goodo 6 Mot
Earth continues to changeher environment without our help or interference. Mother Earth is
unstable and always has been. | remember when | was an undergraduagad future geologists
were taught that the earth was moving into another ice age Several alpine glaciers were
measured and shown to beexpanding at that time. Another great geologich hoax was
perpetuated more than a century agd one thatl investigated and known as theGreat Diamond
Hoax of 1872(Hausel and Stahl, 1995a, b). fAiis was another greatgeologicalf r aud t hat
to consider for another newsletter in the future But | e ged lsack to garnetfor now.

Garnets found in schists and gneisses occur as porphyroblast8orphyroblasts are simply
distinct, individual large crystals in a rock matrix formed of smaller crystals. Garnets are
equidimensionalor what mineralogists rder to as isometric. Their common crystal habit is that
of a dodecahedron, trapezohedron, opbne that exhibits both characteristics andreferred to as
dodecahedrontrapezohedron (see below). Few mineralsare likely to be mistaken for garnet
other than ruby and sapphire. However, on close inspection of ruby (see:
http://wyruby.blogspot.com), one will noteit is hexagonal (sixsided)with distinct parallel planes
known as cleavagéneither found in garnet).

Eventhough garnets are relatively common, god quality gem material is not so easy to come by.
Most garnets are cloudy, have mineral inclusions rendering them unattractive for gestones or
are highly fractured. | have beenfascinatedby countertops ofpolished gneissin somehotels and
a few homesthat contain gem quality, rhodolite garnet. | wonder if the manufacturer of this
stonerealizes their countertops are filledwill of dozens ofgemstonesilt is all that | can do to keep
myself from searding for my rock hammer i something the hotel manager would likely frown
upon. Somewhere in the world, someoneis mining slabs of this material for table tops,
countertops and tiles andthey have no idea that in the soildownslope is likely filled with
gemstones.

| \@ found this isnot unusual Many mining companies get so focused on the forest that they miss
all of the trees.Several years agoEcho Bay, aCanadian mining company hired me to find a
diamond depositin the US While searching, | came across small company mining a rock
geologists call 6ol i vi ne | Thimp ook t s 0 .related to kimberlite
(http://DiamondProspector.webs.con. Most olivine lamproites are diamondferous. Examples of
olivine lamproites mined for diamonds include the famous Diamond State Park in Murfreesboro,
Arkansas, the Ellendale field in Western Australia,the Majhgawan lamproite in India, some

r
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olivine lamproites in Canada, Africa, China, Russiaand of course, therichest diamond deposit
everfound 1 the Argyle lamproite in Australia (Erlich and Hausel, 2000; Hausel, 20062008).

Anyway, this company was miningolivine lamproite for potassium to use as fertilizer| asked

politely if I could take some samples to test for diamonds. Thenesponse was a rudé fiblanketly
blank n o ! webdbre mihhege f ar i Inioz.edtripd nooexpthim about the o
connection between diamonds and olivine lamproite but they assured me there were no diamonds
in their rock (even though they hadnever testedit for diamonds). Maybe there were no diamonds

in the rock, but these people needed fertilizer for their brainsi gem diamonds are worth
considerably more than fertilizer and it is possiblethat somewhere in the Midwest, someone has
fertilized their garden with diamondsfrom Kansas.

Another example is lamproites near Rock Springs, Wyoming. | was able to recovesome nice

olivine from a few of these(seeGemHunteri t he Pr os pect,ernme4 R0O8nand e gt e
also recovered a mineralknown as chromite. The chemistry of the chromitesvas identical to
chromites found inside of some diamonds elsewhere (Coopersmith and others, 2003) This
suggestghat these chromites in the Leucite Hills of Wyoming formed at the same depth where
diamonds form and that the likelihood of diamonds in this regionis good Yet, | could never get

the bureaucrats in the Wyoming Geological Survey (WGS)Mmanagementto support any research

on diamonds in this area(Hausel, 2006). It makes one wonder what the mangement doe8

Some garnets found in the world produce extraordinary gemstones that are unmatched in
beauty. The mineral is a common accessory in many micacesmetamorphic rocks (schists and
gneisses)And for those of you who hunt for diamonds(http://diamondprospector.webs.con), a
variety of gem and industrial garnets are found in kimberlites: some that are several inches
across.In 1995 or 1996, | visited the Kelsey Lake diamond mine in Coloradfwr Echo Bay. The
Kelsey Lakepeople were mining kimberlite for diamonds. As we walked by the tailings from the
mill, I picked up a handful of material to examine witha 10 power hand lens. | was curious to see
if there were any gemquality chromian diopsides (someimes referred to as Cape Emerald),
pyrope garnets (sometimes referred to as Cape Ruby), spessartine garseand almandine
garnets. The tailings were filled with gemquality garnets and | asked if | could take a small
sample to study. The mine manager wodl not allow me to takeeven a vial ofmaterial which

puzzled me since they were just throwing it away. A few years later | found out why. The
company had mill problems and they hadlost more diamondsto the tailings than they were
recovering. One companylater tested these tailingsthe first sample they processedof the waste
containeddiamonds including a 6.2 carat diamond!

When found in metamorphic or pegmatite rocks, garnets typically range from millimeter-sizeto
large crystals of5 to 6 inches in dameter. Many of these are reddish brown to brown and mostly
opaque. The largest garnets| ever found were in kimberlite and pegmatite But such large
garnetswere not attractive other than for mineral collectors.
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Faceted genrmquality pyropegarnetcut from
material fromthe Butcherknife Draw area of the
Green River Basin, Wyoming

Faceted gem quality garnets vary in price based
on weight and quality. One can find garnetsfor
a few dollars a carat toa few hundred dollars
for excellent stones of 3 to 10 caats. Usually,
larger stones of many caratsare not very
attractive as they tend to have less clarityhan
the smaller stones.

There are 3$x pure endmember garnet
subspeciesThesevary in color, specific gravity, chemistry and index of refraction and indude
pyrope [MgsAlx(SiOy)s], almandine [FeAlx(SiOg4)s], spessartine [MnsAlx(SiO,)s], grossularite
[CaszAlx(SiOy)3], andradite [CasFex(SiO4)s] and uvarovite [CasCr,(SiO,)3]. Garnets in nature form
solid solutions or mixtures of end members: pure end nmeber compositions areuncommon.
Thus, garnets are often described as sokligolutions.

Some garnet species of intermediate compositioinclude
rosered to purple rhodolite garnet, which has a chencal
composition of 2:1 mixture of pyrope to almandine. Another
intermediate variety of garnet with a composition between
pyrope and almandine (1:1 mixture) is referred to as pyrope
almandine (also known as Mozambique garnet) that exhibits
a striking dark orangered to red color.

Variety of garnets surrounding chromian diopside (specimens
were faceted from rough from Butcherknife Draw
(southwestern Wyoming) anfiftom the State Line district,
Colorada

Garnets have relatively high specific gravity (3.5 ta@l.3) and hardness (6.5 to 7.5.he relatively

high specific gravity (for example, quartz is only 2.87)esults in garnetsreporting to the heavy

black sand @ncentrates instream depositsand alsoin gold pans Cloudy to opaque @rnets are
used forabrasives Transparent to translucent garnets
are used as semiprecious gemstones.

Two faceted pyrope garnets from Butcherknife Draw,
Green River Basin. The garnet on the left has a distinct
spessartine component giving it orange color. The
garnet on the righthas the distinct purplish color of
pyrope(a jeweler would likely call thishoddlite).

Pyrope garnet is purplered, but may also be yellow
orange whenit hasspessartine in solid solution. It has
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a specific gravity of 3.5 to 3.8 angbrimarily exhibits rounded habit with no visible crystal faces.
Pyrope has relatively high magnesium and chromium content and is associated with ultramafic
igneous and metamorphic rocks. Essentially all pyrope garnet iArizona, New Mexico, Colorado,
Montana and Wyoming have been xenocrysts (contaminateg in kimberlite and in related
ultramafic (magnesiumrich) igneous rocksin the four corners region (Arizona-New Mexico),
State Line and Iron Mountain districts (Wyoming) and Missouri Breaks (Montana), or have
occurred asporphyroblasts in garnet peridotite noduleshosted by kimberlite or have been found
as detrital grains in stream sediment samples and anthillsPyropes have also been found in mafic
breccia pipes(lamprophyres) along Cedar Mountainand in neaby anthills in the Butcherknife
Draw area of the southern Green River BasifWyoming). The largest pyropealmandine garnet
found in Wyoming was about 5 inches across kimberlite in the State Line district south of
Laramie.

% Garnet I|herzolie nodule from the Aultman

o kimberlite, Wyoming showing roundedgem

¥ quality purple pyrope with sme green chromian
diopside inserpentine matrx.

Almandine garnets are red to reddish brown and

{have specific gravities of 3.85 to 4.32.
Almandine often exhibits good dodecahedral
habit.

Right - chlorite pseudomorph after almandine
from

Oldman property, Wyoming. Note th distinct
dodecahedral crystal habit.

Spessartine garnet is orange red, orange to yellc]
orange with a specific gravity of about 4.2.Garnets of |
this type have been described in granite pegmatite in tf§
Eagle RockHappy Jack area of the southern Laramief
Range and inpegmatite at Copper Mountain in the Owl !
Creek Mountains.

LOCALITIES

A number of garnet localities are reported. These include tranfucent to opaque almandine
garnet with good dodecahedral habit from the Teton Mountains(Wyoming) and chlorite
pseudomorphs after garnet from the Sierra Madre near Encampment.

Oldman ProspectThese pseudomorphs exhibit excellent dodecahedral habit, are opaque,dan
completely to nearly completely replaced by chlorite mica, even though they retaiexcellent
dodecahedral crystal habitof the garnet that they replaced This deposit, known as the Oldman
contains 1 to 4-inch diameter crystalsin chlorite schistin the NE section 14, T14N, R84. The
deposit is south of Encampment Wyoming along the Copper Creek road. Itforms a narrow




schist (<10 feet wide) on both sides of the road about 1/2 mile south of the Oldman Ranch. The
garnet-chlorite-schist crops out over a distance of approximatel\2,000 feet, and has large,
dodecahedral, chlorite pseudomorphs after garnet. Severaxcelent garnet pseudomorphs have
been collected from this area. The interior of manyretain primary, reddish-brown almandine
garnet. For collectors, | highly recommend visiting this site.

Large pyropealmandine megacryst from Schaeffer kimberlite
complex, WyomingThis specimen is about 4 inches across.
Being highly fractured but translucent, | decided to see if this
would produce any gm material, so | had a piece fashioned
into a cabochon. The cabochon by itself is radtractive, but
potentially could be made into some interesting jewelry by a
creative artisan.

Tie Siding Some
extraordinary
. pyrope-almandine

garnet megacrysts hae been found in kimberlite in the
State Line district (T12N-10N, R72W south of
Laramie. Rounded megacrysts as large as 5 inche
across, have been found in this region. Due ttheir
partial assimilation in the kimberlite magma during
emplacement, these garnets never libit crystal faces
and are rounded with smooth surfacesThey are all highly fractured as a testimonyto the
i ncredible forces that Dbrought tnmgnmthat eruptechat
gaseous emplacement velocities &sst as 2 to3 times the speed of sound! Essentially all of the
known kimberlites lie to the west of Highway 287 and aren maps by Hausel and other§1981)
and Hausel(1998) So to find these, one only needs to use the geological map®owever, access is
diffi cult due to land owners in the areaven thoughmany are located on state lands.

In the same areanear Tie Siding @ection 11, T12, R72)Y some pegmatite was quarried for
feldspar during the 1940seast of Highway 287 in the State Line district. These contain
uncommon euhedralgarnet (Osterwald and others, 1966)Jn milky quartz. At one of quarry,
about 500 feet east of Highway 287, found a fractured, fist-size, opaque, euhedral reddish
brown almandine garnetsnearly 6 inches acrosgpersonal field notes, 1979).The feldspar mined
from these old quarries was used to produce false teeth. Another of many examples of how
——y— mining and minerals are so important to our daily lives.
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X, 1 ‘ }1 Parcel of pyrope and chromian diopsides from diamondiferous

ﬂ%‘? lamprophyre at Cedar Mountain, Wyoming. Essentially all of

A these stones are gerguality and facetabléphoto by Dick

@ Green River Basin Hundreds of rounded pyrope and
€ almandine garnetsare found in breccia pipes in the Greater




Green River Basin near Cedar Mountain & in anthills near Butcherknife Draw (McCandless and
others, 1995) These are small, transparent, pyrope and pyropalmandine garnets (typically <10
mm in diameter) found in anthills in association with emeraldgreen chromian diopside &
chromian enstatite.Many produce extraordinary gemstonesin some cases, more than a hundred
gems have beerfound in a single anthill. Others are found in the Bishop Conglomerate and
elsewhere in the basinThe source for these minerals are diamondbearing lamprophyres,
hundreds of which likely remain hidden (Hausel and others, 1999)!

To find this area, use Google Brth. Searchfor6 Cedar Mount ai n, Ga Ehis n
will take you to the approximate location of the diamondiferous pipes and dikes. Butcherknife
Draw is found simply by searching foro But eihé ek Dr a w, | higlylyo recomngeidd
visiting this area, sincemuch of the ground isin the middle of unpopulated public land. As you
drive through the area, periodically stop andexaminesome of the anthills and look forthe gems
collected byants. Many of you will wonder howthese canbe faceted if collected byants. Most are
actually large enough to be facetedMany gem cuttersin India and Sri Lanka specialize in
cutting small gems.

Gemstone<ollected from anthills in the
Butcherknife Draw area of the Gzen
River Basinalong with three stonesthat
werecut from the anthill material! When
you search this area, watch for diamonds
i about a halfdozenhave been found in
the anthills so far.

Some collectors have faceted some of

the anthill stonesto produce attractive

emerald-green, yelloworange, and

reddish-purple gems. A few diamonds

have been found in the area in anthills

and lamprophyres. Similar garnets are
found in anthills in the Bighorn basin north of Thermopolis.




Two gems iran anthill in Butcherknife Draw (left), the
author shows gem prospectors how to search for
gemstones on a field trip to the Green River Basin
(below), and some dfawlessgarnetsand chromian
diopsides surrounds a facetedarnetfrom Butcherknife
Draw (bottom of page).




Location map showing
Butcherknife Draw area
in Wyoming i a great
place for field trips.

A o i DIAMONDS
o i % |
y / - Shoshoni ™~ | y !
z ’ ~HRiverton D T Nepen \ %7 ! ‘ | I n I e
: & f XK el s sk
) L T L p 1yeede f
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Basin s L NG | c\ys|etter (v. 1, no. 4,
/ / ' 2009) | mentioned the
extraordinary find of a
giant diamond from
South Africa. This 507
carat diamond was
accompanied by other
large diamonds including stones weighing 168, 58.5 and 53.5 carats! This should keep Petra
Diamondsmining for a long time!

RATTLESNAKE HILLS

The Rattlesnake Hills gold district, west of Casperwas discovered in 1981 (Hausel, 2009). This
district is attracting considerable interestdue to recent drilling that yielded some incredible gold
intercepts over impressive thicknesseg¢seeGemHunter newslettery. 1, no. 3 2009) The recent
drilling in October intersected a zone ofLl20 feetaveraging 0.14 ounce per ton of goldThis
combined with earlier results showthat the Rattlesnake Hillswilp ot ent i al |l 'y | e a
first gold mine in more than a hundred years The target has more than 1 million ounces of gold
identified that will likely be increased dramatically in size!  See
http://geologicalconsultant.webs.com/rattlesakehills.htm for more information. If you can find
some open ground in the Rattlesnake Hills that has ngtet been staked, it could be worth a lot of
money!

MOUNTAIN PASS, CALAORN

One of the more important mines in North America is Mountain Pas in California. This is the
only source of commercial production for rare earth metals in North America. Without this mine,
our nation would have to totally rely on recycling of rare earth metals previously mined from this
depositor buy from China. Rare earth metals havaunusual properties that are required for use
in color TVs, superconductors, hybrid car components, anagnuch more. Other sources ofrare
earth metals are found in Wyoming. Someare earths were mined in the 1930s for a short period
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of time at Big Creek south of Encampment and the other deposit magne day prove to be a
significant source for rare earths and gold this is the Bear Lodge Mountains. Ateast4.5 million
tons of rare earth mineralization averaging about 4.3% rare earth oxides s been identifiedin
this region along with some disseminated golchineralization.

BAFFIN BAY DIAMOND DISCOVER

For those who are unaware, Canada has made several world class diamond discoveries over thg
past 15 to 20 years. In theGemHunter Newsletter, vol. 1, no 5, 200Omentioned Per e g r |
diamond discovery at Chidliak in Baffin Bay Canada. This is a BIG discoveryShortly after this
was menti oned, [Bnepedel@8fol Newstfsliansmnds fook a core sample from the
CH6 kimberlite is exciting Peregrine reported that a 399 kggample yielded 2,730 diamonds.

From the reports to date, this will likely become one of the greatest diamond discoveries in
modern history. The biggestobstacleto this deposit is its locationi north of the arctic circle.
Even so, stock prices could easily irismany times its current value.

DONLIN CREEK GOLD DEPOSIT

The Donlin Creek gold deposit in the Kuskokwim Mountains in southwestern Alaska was a
major gold discovery made by a group of 7 geologists in the 1980s
(http://www.topix.com/city/cheyennewy/2009/06/majorgold-depositdiscovered. This deposit
continues to attractconsiderableattention as it grows in size with continuedlrilling . Already, the
deposit has morethan $30 billion in gold identified through drilling and trenching. Recently,
Mining Markets (vol 2, no 3, 2009ublished by the Northern Miner rated Donlin Creek as one of
the premier gold projects in the world. It has in the past been described as thlargest
undeveloped gold deposit in North America.

Donlin Creek, Alaska,1989. The athor

sits on steps (wearing hat) with drillers

and samplers and two other members of

y ﬁ . @ the discovery team (Paul Graff standing to
*2 ) the right) and Rob Retherford (staling

® J’cm to the left).
J .
"x. J.jp““_-_ 2.
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IN THE WORKS

In 2009, | completed a bookdesignedfor the prospector and layman that describes many

gemstones, rocks and mineraland where some of these can be foundhis book is avalable from

Amazon and other outlets. You can ordeiit from Amazon at (http://www.amazon.com/Gems

Minerals-RocksWyoming-

Prospectors/dp/1439218560/ref=sr 1 1?ie=UTF8&s=books&qid=1257276514&st¥lor order it
from your local bookseller.

In 2010, | will release another book6 GOL D, Ge dl o
Prospecting Met h.oftdis bodk wilE x pgl o
describe how to find gold (and other precious metals)

and where to find it. | will reveal where one can find

gold deposits and wherdo stake your claims

Over the years, | found two (possibly 8 major gold
deposits and hundreds of others! will tell you all
about these and where to find them. For me, |
enjoyed finding thesei it is now up to you to explore
and mine them.

In another book | hope to release later in 2010
MOUNTAIN OF GOLD I will discussmy successes in
finding gold and other gem deposits and tell the
stories ofmany prospectors | met through the years.

| also hope to finish my book i GEMSTONES OF
THE WORLD i _Geology, Occurrence and Explorationvhich | started a few years ago, but is too
long and will require some editing and a publisher.




