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PERIDOT

Many have seerperidot in jewelry stores - a beautiful, light, olive-green gem with extraordinary
sparkle that really sets
the soul on
even wear jewelry, but
| fell in love with this
gem the first time | saw
it. But, where does it
come from and how
does one prospect for
the genf First, there
are lots of discoveries

to be made. Just use scientific principal, learn a little about geologyand ignore anyone who tells

you that everything has already been found | 6 ve heard this so many
the truth. When | discovered a new peridot deposit in Wyoming in 1997, no one had any idea that
the gemstone existed in the state. After | collected the material, | showed onergdogist/mineral
collector this material as well as the director othe Wyoming Geological Survey andwvas told it
was not gemquality. You be the judgei take a look at the aboveparcel of brilliant cut peridot
that were faceted fom this deposit

Letés first look at some characteristics of the
mineral. Peridot is aj e we Iteem ésed for
gemquality  olivine.  Mineralogists and
geologists refer to this mineral as olivine
[(Mg,Fe)x(Si0,)]. It is associated withmafic and
ultramafic igneous rocks. Common mafic
igneous rocks are basaft and gabbrcs. In
particular, alkalic basalts and gabbros are
likely to have olivine. Being mafic simply means
the rock has high magnesiumand iron and low
silica content relative to other elements The
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mafic minerals are dark in color and include olivine, pyroxene and amphibole. Mvst mafic rocks
are also dark (see previous page @ mafic amphibolite (basalt) from Elmes Rock greenstone belt,
Wyoming.

Ultramafic rocks are those that areeven more enriched in magnesiumthan mafic rocks.
Ultramafic rocks have lesssilica and typically >90% mafic minerals. The ultramafic rocks are
rare and include such rock types as komatiite, kimberlite, olivine lamproite, lamprophyre,
dunite, peridotite, anorthosite, troctolite and serpentinite.

Where found, divine is usually olive green although
varieties also come iryellowish-green, reddishgreen and
brownish-green In nature, olivine is almost always
rounded with a hardness of6.5 to 7making it a durable
gemstone With a specific gravity similar to garnet (3.2 to
4.3), it can be pannedirom streams: it will concentrate in
black sands near a source rock However, it does not
transport far in streams because it is friable and
chemically reactive Olivine has imperfect cleavage
produces conchoidal fracture and has vitreous lusteflike
glasg. The double refraction of olivine is high and
stronger than any dher mineral except zircon.

Geothermometry

Mafic and ultramafic igneous rocksare magmas thaterupt at very high temperatures. When
thesemagmeas cool, thefirst mineral to crystallize from the hot magmais magnesiumrich olivine
(forsterite) at 3,43%°F. Olivine continues to crystallize untiliron-rich olivine (fayalite) crystallizes
at lower temperatures of 2,200°F (almost as hot as Phoeniin the summel). Lower temperature
minerals such as pyroxene and felgsar, will crystallize asthe magmacoolsfurther.

Olivine-rich magmasoriginate f r o m t h emardle Orte modksthat is relatively common in
Wyoming and on the West Coast is serpentinite. Thisock is composedentirely of serpentine and
brucite and is the result ofalteration of olivine. It is produced from an olivine-rich rock, such as
dunite (see above photo of bladkasalt with large yellowistgreen dunite nodulethat reacts with
water vapor at high temperature (750°F) to produce serpentine and brucite (a hydrated
magnesium oxide) Serpentinization is a common process becausenost olivine in igneousrock
will react with water vapor at high temperature, or interact with groundwater during eruption,
or interact with water vapor producedduring regional metamorphism.

Gemology

Gem qudity olivine is referred to as peridot Olivine has alsobeen referred to aschrysolite noble
chrysolite and evening emeraldterms now considered archaic Popular cuts for peridot include
table and step cutsas well as hilliant and rose cutsin gold jewelry. Most peridot on the marketis
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less thanl carat in weight. The largest known faceted peridot was a 3}8arat stonefrom the
Zabargad Island in Egypt.

Peridot is a lowcost gemstone For instance,the gem
typically ranges in price for faceted gers of $20 to
$100tarat. Higher prices are reserved for larger
stonesthat exhibit excellent clarity.

A marquisecut of flawless ridot from Leucite Hills.

Geology & Genesis

Olivine occurs as tiny grainswhen found in place

Large grains are rare except as mantle xenocrysts,

megacrysts, xenoliths and nodulegrapped in host
igneous rocks such atamproite, kimberlite, lamprophyre and some basatis. Although of limited
supply, some meteorite®aveyielded peridot thatis@ ut of t hi s wor | do

Basalts are periodically good sources for olivine. Basalts may contain small grains of olivine
known as phenocrysts antbr may have small to
large nodules of dunite or peridotite composed
almost entirely of olivine. A dunite is simply a rock
formed almost entirely of olivine. Peridotite is
similar but contains minor amounts of pyroxene
and sometimes garnet Continental and oceanic
olivine basalts with fresh peridot are typically
Tertiary to
Quaternary in
age.

Left: basalt with

nodules of dunite.

Right: garnet
peridotite with red gemquality garnet and green genrgquality
olivine that is partiallyserpentinized

Such xenoliths and nodules are often accompanied by oliving
xenocrystsand phenocryststhat weather out of the hard basalt
asdetrital grai nsin soils and anthills. Some of the better known
deposits arefound at San Carlos(Peridot), Arizona; Kilbourne
Hole, New Mexico; Chihuahua, Mexico; Hebei, China; Eifel and
Dreiser Weiher, Germany; Lansarote, Canary Islands; Sidamo
Province, Ethiopia; Queensland Australia; Ross Island,
Antarctica; Hawaii; and the Leucite Hills, Wyoming (Kievlenko
2003 Hausel and Sutherland, 2006Hausel, 2009.
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Peridot placers areuncommon simply becausethe gemis relatively unstable and susceptible to
chemical weathering This resultsin decomposition of peridotin creeks and rivers The mineral is

also friable resulting in size reduction during stream transport. Thusmost peridot is recovered

from eluvial deposits where peridot grains ardound in soil adjacent tothe source rock.

Deposits

Zabargad Island (formerly St. Johns Island) islocated in the Red Sea This deposit was the
source of peridotfrom Biblical times (Hurlbut and Switzer 1979). The island isinhospitable and
located 50 miesfrom the Egyptian port of Berenice.Much of the olivine formed by hydrothermal
alteration of peridotite. The peridot is found in open fissures and cavities and in vettike deposits
in brecciated serpentinite (Sinkankas 1964).

The Zabargad peridot depositswere worked by Egypian slaves for the benefit of thd>haraohsas
early as 1500 BC. The island was later invaded by Crusaders during the Middle Ages and the 2
mi’i sl and was r e nsiandeHbweSer, theldcatibnrobtise peridot deposit was lost,
and for centuries remained unknown until it was rediscovered in the early part of the 20
century (Keller 1990). Zabargad (which means peridot in Arabic) forms a small island within the
Red Sea rift. The island is covered by an inhospitable desert with no source for fresh watand
only scattered desert vegetation. The host rock is hydrothermally altered serpentinized breccia
(Sinkankas 1964; Kievlenko 2003)The gemsoccur in open cavities in veins and as overgrowths
of flat brown olivine crystals. In some cases, peridaip to 8 inches long has been found The
gems are pristinewith flattened tabular form.

In the United States, peridotis reported in Arizona, California, Colorado, Hawaii, New Mexico
and Wyoming.

Arizona. According to Sinkankas (1959) the most productiveperidot locality in the US is 2.5 miles
southwest of the San Carlos Indian village in Ga County southeastern Arizona. Hereperidot is
found in the top flows ofa basaltic mesanear Peridot, Arizona. Larger stones are recovered in a
canyon below the mesavhere mined by bulldozer, sledgehammer and pry bar Unfortunately,
much of the peridot has anundesirable brownish component.Even sq specimens with better
colors and sizeq5 to 35 carat9 are sometimes reovered (Kiovula and others 1992) Sinkankas
(1959) repoted the peridot to befound embedded in basalt flows near Peridot Mesand much of
the productive material to befound as detital grains eroded from the basaltin adjacent soils and
drainages. This peridot typically is about the size of sand@rains, but larger specimens @.25 to 0.5
incheg are found, including one specimen that measured 1.5 inchacross.

To the north of Peridot, Arizona, gem peridot and pyrope garnetis found in the four corners
region of Arizona, New Mexico and Utah.In the Arizona portion of this field, peridot is found at
Buell Park where it is found in a serpentinized breccia pipe 10 miles north of Ft. Defiance,
Apache County, Arizona. Buell Park forms a circular depression about 2 miles in diameter. The
host rock is abreccia pipe underlying the topographic basinand bounded on the southeast by

Newsletterof the GemHunter
W. DanHausel, Geological Consultant
Gilbert, Arizona (USA)
http://GeologicalCmsultant.webs.com
http://GemHunter.webs.com




Peridot Ridge. Peridot Ridgeforms a narrow ridge of volcanic rock. Thenamesakeof this ridge
comes from the abundant disseminated and granular olivine in the host rock argbil. Peridot is
extracted from debris on the slopes of the ridge and from adjacent areasong with pyrope
garnet (O0Arizona Rubyd), chromian diopside,
present in a small hill in the center of the basinThe peridot is typically about 0.2 inch across
with specimens ranging up to 1 inchacross The material is flawed and has a yellowisto olive
green color (Kievlenko 2003).The nearby Garnet Ridge intrusive consists of four, small,
intrusives within 3 miles of one another. The largest is about 1,000 feet across and consists of tuff
and lapilli tuff with chromian diopside and pyrope grnet.

The rocks in the Navajo volcanic field were the source of some of the pyrope garnet used tti e&
a sandstone outcrop in northwestern Coloraddo promote diamonds. This fraud later became
known as the'1872 Great Diamond Hoax{Hausel and Stahl 1995). Garnets from the Mules Ear
area, in particular, exhibit geochemistry similarto garnets at the damond hoax site (McCandless
and others 1995).

New Mexico The Navajo volcanic field continues east i@ New Mexico, where scattered nodules
and cognate xenocrystsvith peridot are found in breccia pipes.At the Greens Knob intrusive in
San Juan County n the northwestern corner of New Mexico, lapilli tuff occurs in an 0.5 mile
area. This rock was initially classfied as kimberlite, but more recently has been reinterpreted as
a rock known as minette (a lamprophyre) (Mitchell 1986). Minettedave also been identified at
nearby Fluted Rock, Outlet Neck, the Beast, Beelzebub, and the Black Rodiatreme.

In addition to the 4 corners area, peridot is foundto the south near the Mexican border.

Kilbourne Hole in southern New Mextco, 20 miles southwest of Las Crucess a late Pleistocene
volcanic maar consisting of a prominent crater with basalt, basalt breccia, pyroclastics and
abundant mantle xenolithswith lower and upper crustal nodules Many of the mantle xenoliths

are olivine-rich dunites and peridotites. Fuhrbach (1992)reports that many nodules contain gem

quality peridot.

The crater is elliptical in plan and was formed by explosive eruption. The crateroccurs in the
Camp Rice Formation (Pleistocene) which is overlain by the Adh Basalt. Along the south end of
the maar and on top of these two units is a prominent tuff ring ejectam . The tuff ring breccia
contains angular blocks of Afton basalt in a matrix of unstratified pyroclastics with lower and
upper crustal xenoliths.

Peridot is abundant and found with augite, diopside and occasionally enstatite. A significant
percentage of the gem material from the maar will produce facetegems<0.5 carats. Sme larger
peridot found in the areaincludes unfaceted specimens up to 126 ca#s. The stones are very
bright with excellent clarity; however, only about 15 to 20% is facetable dueto abundant
fractures (Fuhrbach 1992).

Utah. In Utah, three ultramafic diatremes are found in the Colorado Plateau of southern Utah,
southeast of MexicanHat in San Juan County. These are the Mule Ear, Moses Rock, and Cane
Valley intrusives. The rocks are thought to be minettes (Mitchell 198&rlich and Hausel, 2003.
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The Moses Rock dike is exposed over 3.8 miles and has a maximum width of 950 feet. Tike
brecciated and intrudes Permian sandstones and siltstones of the Cutler Formation. The dike is
dated at 30 million years old The breccia includes a small number of eclogite, pyroxenite, and
rare peridotite nodules

Elsewhere in Utah, olivine lamproite (Mioceneage (see Geological Time Scale at
http://en.wikipedia.org/wiki/Geologic time scald k nown as t he |Razdulseas & s
narrow northwest-trending dike cropping out over a strike length of 1.6 miles in the Colorado
Plateaunear Hanksville.

Lamproites and mica peridotites are also found 40 miles east of Salt Lake City near Kamas.
These are the Moon Canyon lammites (40 Ma) southeast of Kamas that consist of hypabyssal
olivine-sanidine-diopside-richterite -phlogopite lamproite flows and sills. The Whites Creek
lamproite (13 million years dd) to the northeast of Kamass a series of small orendite dikes that
penetrated upper Cretaceousshale2 miles northwest of the Uinta North Flank Fault Zone. These
have some chrome spinel, phlogopitand olivine. It is not known if any of the olivine is gem
quality.

Colorado.Gem-quality olivine is found near Salida in centrd Colorado. The peridot is within the
39-Mile volcanic field. Here peridot occurs in basalt. Somef the soils in the field is enriched with
peridot such that small and limited recovery operations have produced as much as 12,000
carats/day, with the larges$ piece of rough waghing 5.8 carats Elsewherein Colorado, olivine is
found in kimberlite in the Colorado-Wyoming state line district north of Ft. Collins (Hausel,
1998) Nearly all of the olivine in the® kimberlites is serpentinized andt is rare to find primary
olivine. No peridot gemstones have been reported in these kimberlites to date, although most
contain gemquality diamonds, pyrope and chromian diopside.

Thin section of kimberlie rock from the Nixpipein
Coloradoin planepolarized light. The roundedlue
to violet colored mineralsare olivine grains
partially replaced by serpentine.

California. Sinkankas (1964)reported olivine, up
to 1 inch across to befound in marble quarries at
Riverside, California.

Hawaii. Nodules of dunite up to 6 inches across
contain gemmy grains of peridot in basalt in
Hawaii. Peridot is also found in black sand
beaches.

Wyoming For over a hundred years, olivine was know in the Leucite Hills of southwestern
Wyoming. The Leucite Hills is a lamproiic volcanic field that has been studied by numerous
researchersall the way back to the late 180s. Essentially allresearchers mentioned the gesence
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