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Abstract 
Many diamonds found in the United States 

were derived from known host rocks (e.g., kimberlite 
and lamproite). The distribution of the known dia
mondiferous host rocks as well as the associated 
basement terrane indicates that the greatest poten
tial for the discovery of commercial diamond depos
its in the U.S. lies within the Wyoming craton. To 
date, more than 100 kimberlites, one ofthe largest 
lamproite fields in the world, and more than 130,000 
diamonds, have been found along the margin of this 
craton. 

Several secondary diamond occurrences have 
also been found in the United States. Many of these 
may have been derived from undiscovered 
kimberlites and lamproites; however, the hundreds 
of diamonds reported in the Pacific Coast region lie 
in an area considered to be unfavorable for kimberlite 
and lamproite. It is possible that many of these 
diamonds originated from unconventional host rocks. 

Introduction 
Diamonds have been found in the United States 

ranging from small crystals less than 1 carat to 
thumbnail-size crystals weighing up to 40 carats. 
The source of many of these diamonds has remained 
a mystery; however, with the relatively recent iden
tification of several diamondiferous host rock sources, 
one can deduce that many of these diamonds were 
derived from the erosion of yet-undiscovered ultra
mafic to mafic host rocks. Potential host rocks have 
now been identified in many states within the U.S. 

Diamonds have been recovered from several 
kimberlites in the Colorado-Wyoming State Line 
district; possibly from a cryptovolcanic breccia pipe 
in the Green River Basin, Wyoming; from 
kimberlites in Michigan; and from lamproites in 
Arkansas. Diamonds were reported (although not 
verified) in kimberlite in Kansas, and in peridotite 
in New York and Maryland. Secondary (not in
place) diamond occurrences are widespread in the 
United States, and diamonds have been recovered 
from gravels in numerous gold placers and from 
glacial till. Evidence now suggests that North 
America may someday become a major source of 
diamonds, and could possibly become the world's 
largest producer of the gemstone. 

In this report, the primary and secondary dia
mond occurrences in the United States are sepa
rated into the following six geographic regions: 
Appalachian Mountains, Great Lakes, Continental 
Interior, Gulf Coast, Great Basin-Rocky Mountain, 
and Pacific Coast. Most notable of the secondary 

occurrences are the Appalachian Mountains and 
Pacific Coast regions where hundreds of diamonds, 
including some of the largest diamonds reported in 
the United States, have been found (Figure 1, 
Table 1). The source of most of these placer dia
monds is unknown in that a large part of these 
terranes is not considered favorable for diamondif
erous kimberlite or lamproite. 

The principal primary diamond deposits in the 
United States are located in the Colorado-Wyoming 
State Line district and the Murfreesburo, Arkansas 
area. More than 130,000 diamonds have been pro
duced from several kimberlites in the State Line 
district, and more than 90,000 diamonds have been 
produced from a group of lamproites in the 
Murfreesburo area. These two areas have yielded 
several of the largest diamonds found in the United 
States (Table 1). 

Diamonds and the potential diamondiferous 
rocks kimberlite, lamproite, lamprophyre, and peri
dotite have been reported at a number of localities 
in the United States (Figure 1). These localities are 
discussed in the following sections of this report: (1) 
Wyoming craton, (2) Great Basin-Rocky Mountains 
exclusive of the Wyoming craton, (3) Appalachian 
Mountains, (4) Great Lakes, (5) Continental Inte
rior, (6) Gulf Coast, and (7) Pacific Coast. A few of 
the potential "host" rocks are known to contain 
diamond, but many of the intrusives have not been 
sampled thoroughly. 

Diamonds and their host rocks 
Diamond is the hardest naturally occurring min

eral on the surface of Earth. Diamonds have been 
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found in a number. of rock types throughout the 
world, but commer.cial diamond deposits are, for the 
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Figure 1, Diamond, kimberlite , lamproite, and related rock localities in the United States (each locality may represent one or more reported occurrence), 



Table 1. Reported diamonds in the United States weighing more than 2 carats (modified from Hausel, 1995a, b). 

Diamond Weight (carats) State 

Uncle Sam 40.42 Arkansas 
Punch Jones 34.46 West Virginia 
Star of Murfreesburo 34.25 Arkansas 
Doubledipity 32.99 Cali fornia 
Kelsey Lake 28.30 Colorado 
Kelsey Lake 28.18 Colorado 
Howell 27.31 Arkansas 
Dewey 23.75 Virginia 
Terresa 21 .25 W isconsin 
Rock Flat 19.50 Idaho 
Enigma 17.83 Cali forn ia 
Amarillo Starlight 16.37 Arkansas 
Kelsey Lake 16.29 Colorado 
Eagle 15.37 W isconsin 
Star of Arkansas 15.24 Arkansas 
Serendipity 14.33 Cali fornia 
Kelsey Lake 14.20 Colorado 
Lewis and Clark 14.00 Montana 
Kelsey Lake 11.85 Colorado 
Dowagiac 10.875 Michigan 
Kelsey Lake 10.48 Colorado 
Kelsey Lake 9.40 Colorado 
Unnamed 8.82 Arkansas 
Unnamed 8.61 Arkansas 
Unnamed 7.95 Arkansas 
Ash ley 7.75 Illi nois 
French Corral 7.25 Cali forn ia 
Shel l Bluff 7.11 Georgia 
Unnamed 6.75 Arkansas 
Saukvi lle 6.57 Wisconsin 
Gary Moore 6.43 Arkansas 
Unnamed 6.30 Arkansas 
Unnamed 6.25 Arkansas 
Unnamed 6.20 Arkansas 
Kelsey Lake 6.20 Wyoming 
Eisenhower 6. 11 Arkansas 
Unnamed 6.07 Arkansas 

most part, restricted to kimberlite, lamproite, and 
the secondary deposits derived from these primary 
host rocks. Diamonds have also been recovered from 
a number of unconventional host rocks (Helmstaedt, 
1993; Janse, 1994a; Hausel, 1994b, 1996c). To date, 
unconventional deposits have been relatively un
productive. 

Diamonds 

There are two basic crystal forms of natural 
diamond: (1) isometric, and (2) hexagonal. Terres
trial diamonds, for the most part, are isometric. 
Some isometric micro diamonds are also derived 
from meteorites. Hexagonal diamonds (lonsdaleite) 
are rare, and appear to be restricted to meteorites. 
However, a rare deposit in Siberia, known as the 
Popigay Depression, was once mined for hexagonal 
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Diamond Weight (carats) State 

W illiams Ferry >6.00 Georgia 
M il ford 6.00 Ohio 
Unnamed 5.90 Arkansas 
Unnamed 5.76 Arkansas 
Unnamed 5.63 Arkansas 
Unnamed 5.58 Arkansas 
Sloan 5.51 Colorado 
Unnamed 5.19 Arkansas 
Unnamed 5.15 Arkansas 
Unnamed 5.08 Arkansas 
Unnamed 5.00 Arkansas 
Unnamed 5.00 Arkansas 
Stanley 4.88 Indiana 
Lee 4.61 Alabama 
Shelby 4.37 Alabama 
Dysortville 4.33 North Caro lina 
Daniel Light 4.25 Georgia 
Skamania >4.00 Wash ington 
Brown County 4.00 Indiana 
Peru 3.93 Indiana 
Devi ne 3.87 W isconsin 
Jeopardy 3.90 Cali fornia 
Columbus 3.50 Georgia 
Chicken Craw 3.15 Oregon 
Salt Creek 3.06 Indiana 
Li ttle Indian Creek 3.00 Indiana 
Union Crossroads 3.00 Ten nessee 
Ch icken Park 2.60 Colorado 
Malheu r 2.50 Oregon 
Prescott Sid ing 2.41 Alabama 
McDowell 2.38 North Carolina 
Gold Creek 2.28 Indiana 
Mary 2.27 California 
Moore 2.25 Cali forn ia 
George Creek 2.14 Colorado 
Burlington 2. 11 Wisconsin 

diamonds. This anomaly is interpreted by most 
researchers as an impact structure, although a few 
researchers have suggested that it may represent a 
terrestrial diatreme, which sampled rocks deep 
within Earth's mantle (Ed Erlich, personal commu
nication, 1986). 

Isometric diamonds occur in a number of 
forms and habits. Isometric diamond, in its 
simplest form, produces six-sided cubes referred to 
as hexahedrons. The most common habit of dia
mond is the octahedron, or some modification ofthe 
octahedron (Figure 2). Octahedrons form eight
sided bipyramids, although some octahedrons may 
develop ridges on the octahedral faces producing 
crystals of trisoctahedral or hexoctahedral habit. 
Partial resorption of octahedral diamonds can also 
result in a rounded dodecahedron (12-sided) with 
rhombic faces. Many dodecahedrons develop ridges 



Figure 2. Octahedral diamond with distinct 111 (triangular) 
crystal face . This 14.2-carat gemstone was recovered from 
the Kelsey Lake mine along the Colorado-Wyoming border 
(photograph courtesy of Redaurum Ltd. and H. Coopersmith). 

on the rhombic faces producing a 24-sided crystal 
known as a trishexahedron. Additionally, four-sided 
tetrahedral diamonds are sometimes encountered; 
these are probably distorted octahedrons (Bruton, 
1979). 

Diamonds often enclose mineral inclusions, 
which provide important scientific data on the ori
gin of diamond; e.g., inclusions are used to date the 
formation ofthe diamond. The diamonds that have 
been analyzed to date have yielded Precambrian 
ages [3.3 Ga (Giga-annum or billions of years old) to 
630 Ma (Mega-annum or millions of years old)], 
with the majority of them occurring within the 
period of about 3.2 to 2.4 Ga (Anonymous, 1994). 
One exception, however, is a group of diamonds 
from an apparently unconventional source rock in 
New South Wales, Australia. These diamonds 
yielded age dates of only 300 Ma (S.R. Lishmund, 
personal communication, 1994). 

It has been determined that the conventional 
host rocks for diamonds are significantly younger 
than the diamonds themselves. For example, most 
lamproite and kimberlite "host" rocks yield much 
younger ages (1.6 Ga to 1.0 Ma) than the diamonds 
themselves (Helmstaedt, 1993). This age discrep
ancy supports the hypothesis that most diamonds 
are xenocrysts rather than phenocrysts, and were 
accidentally trapped in kimberlite or lamproite 
magma deep within Earth's upper mantle. 

Mineral inclusions in diamond are characteris
tic of peridotite or eclogite source rocks. These dia
monds are designated as P-type (peridotitic) or 
E-type (eclogitic). Peridotites are ultramafic rocks 
that contain pyroxene and more than 40% olivine, 
and are subdivided based on the type of pyroxenes 
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present (Plate 1a). For example, lherzolites are 
peridotites that contain clinopyroxene and 
orthopyroxene; wehrlites contain clinopyroxene but 
lack orthopyroxene; and harzburgites contain 
orthopyroxene but lack clinopyroxene. Thus, P-type 
diamonds may contain inclusions of olivine, 
orthopyroxene, clinopyroxene, garnet, chromite, dia
mond, and/or sulfides, all derived from their peri
dotitic host rock. 

Some peridotitic garnets have unique chemis
tries indicative of the diamond stability field . Since 
garnets are typically more abundant than diamonds 
(especially in kimberlite), they are often used in the 
exploration for diamondiferous deposits. Some peri
dotitic pyrope garnets have been designated as "G 10," 
wh ich have been derived from sub-calcic (Ca) 
harzburgites, and "G9," derived from the more cal
cic lherzolites (Gurney, 1986). Most garnet inclu
sions in diamonds are derived from sub-Ca 
harzburgites. These garnets have relatively low Cal 
Cr ratios compared to lherzolitic pyropes (pyrope 
garnets) (Gurney, 1989). Thus, garnets found within 
a host kimberlite or lamproite that have similar 
chemistry to diamond-inclusion garnets, are inter
preted to have originated within the diamond sta
bility field. 

Eclogite, another common mantle xenolith found 
in kimberlite, has an approximate chemical compo
sition of basalt. Mineralogically, eclogites consist of 
omphacitic clinopyroxene and almandine-pyrope 
garnet, and may have accessory rutile, kyanite, 
corundum, coesite, and possibly diamond. Thus the 
mineral inclusions found in E-type diamonds are 
characteristic of eclogite. 

Some eclogitic garnets also have unique chemis
tries indicative ofthe diamond stability field. Mantle 
garnets of eclogitic parentage have been designated 
as either Group I or Group II. The Group I eclogitic 
pyrope garnets have Na20 contents of ~0.09 wt.% 
and low levels of Cr P3 (typically <0.05 wt. % Cr P3)' 
All diamond-bearing eclogites belong to Group I. 
Group II eclogitic pyrope garnets are similar to the 
Group I garnets, but have <0.09 wt. % N a20. Eclogitic 
garnets have CaO contents in the range of 3.5 to 20 
wt. %. Similar, low-Cr garnets that contain less than 
3.5 wt. % CaO are probably derived from crustal 
rocks (Schulze, 1993). 

Along with garnet, some other indicator miner
als are used to provide information on the diamond 
potential of kimberlite or lamproite. These include 
chromite, clinopyroxene, picroilmenite, etc. (see 
McCallum and Waldman, 1991; McCandless and 
Gurney, 1989; Fipke and others, 1995). 



Some nodules (or mantle xenoliths) recovered 
fyom kimberlite have been very rich in diamond. 
For example, a hand-specimen of eclogite collected 
from the Sloan 1 diatreme in the Colorado-Wyoming 
State Line district yielded a minimum diamond 
grade of 2,100,000 carats/100 tonnes (metric tons) 
(Schulze, 1992). Commercial kimberlite and 
lamproite diamond ore may only average 5 to 680 
carats/100 tonnes. 

Kimberlite 

Kimberlite is considered one of the principal 
ores for commercial quantities of diamond. Since 
the great majority of diamonds found in kimberlite 
(as well as lamproite) are considered xenocrysts, 
kimberlite cannot be considered as true host rock, 
as the kimberlite acts only as a transportation 
medium for the gems. As a result, not all kimberlites 
contain diamond. Typically, only about 10% are 
diamondiferous and less than 2% have commercial 
amounts of diamonds in concentrations less than 1 
ppm (parts per million) (Lampietti and Sutherland, 
1978). 

Kimberlite is a volatile-rich, potassic, ultraba
sic hybrid igneous rock with variable mineralogy 
that forms pipes, dikes, and blows (Figure 3) 
(McCallum and Mabarak, 1976; Kjarsgaard, 1996). 
Blows swell from dikes and are considered the root 
zones of the pipes. In cross section, the classical 
model of a kimberlite pipe is a carrot-shaped struc
ture that originates from a dike upward into a root 
that expands into a diatreme and may erupt at the 
surface forming a crater. The root zone may develop 
as deep as 1.5 miles below the surface, forming an 
irregular dike complex occupied by one or more 
intrusive phases of hypabyssal facies kimberlite. 

The hypabyssal facies kimberlite is massive, 
porphyritic kimberlite with little to no breccia frag
ments or country rock clasts. Diatreme facies 
kimberlite is represented by volcaniclastic breccias 
consisting of clasts of country rock, fragments of 
hypabyssal kimberlite, and pelletal lapilli in a ma
trix of serpentine and diopside (Plates lb and Ie). 
Crater facies kimberlite, consisting of pyroclastic 
and epiclastic kimberlitic material (pyroclastics, 
tuffs, and lapilli pyroclastics), is preserved only in 
pipes that have undergone little or no erosion since 
emplacement (crater facies kimberlite is rare, as 
most pipes have been subjected to erosion). Where 
mineralized, the grades of crater facies kimberlite 
are often significantly higher than the diatreme 
facies (Helmstaedt, 1993), and ore grades may de
crease with depth in the pipe (Gurney and others, 
1991). Although the grades of diatreme facies and 
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Figure 3. Model of a kimberlite pipe showing crater 
facies, diatreme facies, and hypabyssal facies 
kimberlite (not to scale) originating from a root 
zone at depth (from Mitchell, 1986). 

root zone kimberlite may not show any noticeable 
differences, different intrusive phases of kimberlite 
in the same pipe often yield different diamond grades 
(Wagner, 1914). 

Two varieties of kimberlite were recognized by 
Wagner (1914): basaltic (Group I) kimberlite and 
micaceous (Group II) kimberlite. Because of their 
unique chemistry and mineralogy, Mitchell (1995) 
suggested that the Group II kimberlites- which have 
closer affinities to lamproite- be renamed orangeites 
based on their original discovery in the Orange Free 
State, South Africa. 

Lamproite 

Diamondiferous lamproite was recognized in 
1978 in the Kimberley Province of Western Austra
lia (Figure 4). Before this discovery, kimberlite was 
assumed to be the only commercial primary source 
rock for diamond, even though diamonds had been 
mined from lamproites in Arkansas in the early 
1900s and in India in the early 1800s. However, 
these lamproites were thought to be kimberlites 
until very recently. Kimberlites and lamproites are 
distinctly different rock types, although there is an 



Figure 4. The Argyle mine and mill in Western Australia as 
seen in 1986. The Argyle olivine lamproite is extremely 
diamond rich, yielding ore grades as high as 680 carats/1 00 
tonnes. 

overlap in the chemical compositions of micaceous 
kimberlite and lamproite (Helmstaedt, 1993; 
Peterson, 1996). 

In general, lamproites are peralkaline ultra
potassic mafic igneous rocks enriched in the trace 
elements Zr, Nb, Sr, Ba, and Rb relative to kimberlite. 
Lamproite, like kimberlite, is silica-poor and rich in 
MgO, FeO, ~O, and volatiles (Kirkley and others, 
1991). Lamproites may contain diopside, phlogo
pite, K-Ti richterite, leucite, sanidine, wadeite, 
priderite, and/or olivine, with minor apatite, 
perovskite, ilmenite, and spinel (Mitchell and 
Bergman, 1991). The typical kimberlitic indicator 
minerals pyrope garnet, chromian diopside, and 
picroilmenite are uncommon in lamproite. 

Kimberlitic indicator minerals are minerals with 
a unique chemistry that provide a signature from 
Earth's upper mantle. These minerals are typically 
associated with kimberlite (hence the name 
"kimberlitic indicator minerals" as used in this re
port), but they can also occur in any ultramafic to 
mafic igneous rock which has had a similar origin 
in the upper mantle. For instance, these kimberlitic 
indicator minerals have also been found in some 
mantle-derived lamproites and ultramafic 
lamprophyres . 

Lamproite occurs as extrusive, subvolcanic, and 
hypabyssal facies rock, and erupts from small volca
noes with restricted flows. Where mineralized, dia
mond xenocrysts in lamproite are primarily 
restricted to the pyroclastics; the magmatic phases 
(and sills) are notoriously diamond poor. Thus, the 
available minable tonnage is primarily limited to 
the vent facies rocks. Typically, diamond grades are 
higher in olivine-Iamproites than in the leucite
lamproites. 
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The known diamondiferous lamproites in the 
world are found at Argyle and in the Ellendale field 
of Western Australi a; Kapamba in Zambia; 
Majhgwan-Chelima in India; Murfreesburo, Arkan
sas; Aldan in Russia; and Bobi in the Ivory Coast. In 
that some petrologists now recognize Group II 
kimberlites as a variety of lamproite (orangeite), 
lamproites appear to be a very important source of 
diamonds: many Group II kimberlites have been a 
significant source of gem diamonds (Peterson, 1996). 
In addition, the Argyle olivine lamproite in Austra
lia yields more diamonds per tonne (680 carats/ l00 
tonnes) than any other primary diamond deposit in 
the world. Currently, the Argyle mine produces 
about 30% of the world's diamonds, with some rare 
pink diamonds that recently became the most ex
pensive gemstones in the world. Some "Argyle pinks" 
have been valued at about $1 million (Australian) 
for a I-carat brilliant cut (Rock and others, 1992) 
(Plate Id). 

Altered olivine-phlogopite lamproite dikes have 
also yielded diamonds from the Ivory Coast and 
Gabon, in Western Africa. These rocks are devoid of 
the usual kimberlitic indicator minerals and appear 
as talc or phlogopite schists. The Bobi lamproite 
dike in the Ivory Coast is locally very diamond r ich 
with grades up to 1000 carats/ l00 tonnes 
(Helmstaedt, 1993). 

Ultramafic complexes, 
lamprophyres, and 

related rocks 

Along with kimberlites and lamproites, dia
monds have been found in a variety of other "host" 
rocks that are considered unconventional; as such, 
these diamondiferous rocks are currently consid
ered to be scientific curiosities. For example, dia
monds have been reported in lamprophyres, alkali 
basalts, and other unconventional host rocks. 

Certain types of ultramafic lamprophyres, nota
bly alnoites, have yielded minor amounts of dia
mond. Alnoites lack the characteristic kimberlitic 
indicator minerals, contain melilite and biotite mica 
(instead of phlogopite), and can be thought of as 
melilite-bearing, mica-peridotites (Helmstaedt, 
1993). 

Diamondiferous picritic monchiquites have been 
reported in Western Australia, and diamonds have 
also been reported in lamprophyres in Quebec, 
Canada. Diamonds were also reported in mugerarite, 
nephelinite, and alkali basaltfrom New South Wales, 
Australia (Jaques and others, 1989; Engineering 



Plate 1 

Plate 1 b. Hand specimen of diatreme facies kimberlite from 
the Sloan 1 intrusive, Colorado-Wyoming State Line district. 
Clasts of country rock including a reddish pyrope megacryst 
are seen in the breccia. 

Plate 1 d. A collection of colored gemstone diamonds including 
Argyle pinks from the Argyle mine, Western Australia. 
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Plate 1 a. Garnet peridotite nodule collected from the Schaffer 
group of kimberlites in the Colorado-Wyoming State Line 
district. The peridotite contains rounded , reddish, pyrope 
garnet porphyroblasts with green chromian diopside (a 
clinopyroxene) in a serpentinized matrix. Much of the 
serpentine forms replacements after olivine. 

Plate 1 c. Thin section of Nix 1 kimberlite under polarized light 
shows serpentine pseudomorphs after olivine with some 
remnant olivine. 



and Mining Journal, 1994). A set of five diamonds 
from this region in New South Wales yielded a 
relatively young age date of300 Ma (S.R. Lishmund, 
personal communication, 1994). These diamonds 
are assumed to have formed at relatively shallow 
depths (48 miles) in a cool, subducted, organic-rich, 
oceanic slab (Engineering and Mining Journal, 1994). 

Other primary diamond deposits that have re
cently been recognized are high-pressure alpine
type and ophiolitic peridotites. Such peridotites were 
discovered in the Ural, Caucasus, and Koryak Moun
tains of the former Soviet Union after diamonds 
were traced from nearby placers. The initial discov
ery occurred in 1978, and resulted in identifying 
diamonds in harzburgite bedrock in the Phanero
zoic Koryak Mountains of northern Kamchatka 
(Janse, 1994a). Diamonds in alpine peridotites from 
the Koryak Mountains, as well as from Tibet, are 
thought to have formed during subduction and to 
have survived meta stably during rapid tectonic up
lift. 

Diamonds have also been found in a metamor
phosed, layered, mafic-ultramafic complex near 
Kaya, Burkina Faso, Western Africa. This particu
lar complex consists of metamorphosed dunite 
overlying a sequence oflayered amphibolites, meta
peridotites, metapyroxenites, and biotite-plagioclase 
gneiss (Helmstaedt, 1993). 

Recently, a slab of oceanic lithosphere from a 
high-pressure metamorphic belt near the Strait of 
Gibraltar in Morocco was shown to have been dia
mondiferous prior to emplacement. The Beni Bousera 
peridotite massif contains numerous graphite 
pseudomorphs after diamond in garnet clino
pyroxenite. The mineral inclusions in the graphite, 
and the carbon isotope composition of the graphite, 
are similar to E-type diamonds from kimberlite. 

The graphite octahedra in the Beni Bousera 
massif are confined to four garnet clinopyroxenite 
magmatic cumulate layers in the complex. Two of 
the layers are greater than 6 feet thick, contain 
orange pyrope-almandine garnet with compositions 
comparable to those found in diamond-bearing 
eclogites (Nap concentrations up to 0.14 wt.%), and 
contain omphacitic pyroxene porphyroclasts with 
minor plagioclase, spinel, and sulfides. The graphite
bearing garnet clinopyroxenite layers, along with 
wehrlites, lherzolites, and diopsidites, form an in
tercalated horizon up to 50 feet thick at the apex of 
the massif (Pearson and others, 1989, 1993). 

Although primary diamond was not preserved 
in the Beni Bousera slab, the concentration of the 
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graphitized diamonds indicates the slab initially 
contained about 15% diamond, or approximately 
10,000 times as many diamonds per unit mass of 
rock than any known kimberlite intrusive (Pearson 
and others, 1993). This deposit may not be unique in 
that many detrital diamonds have been reported 
along plate margins near ophiolite complexes else
where in the world including the west coast of the 
United States (Hausel, 1996c). 

High pressure metamorphic 
rocks 

Diamonds have been found in some metamor
phic environments. For instance, microdiamonds 
(averaging only 12.5 microns in length) were found 
as inclusions in garnets and zircons in meta
sedimentary garnet-biotite gneisses and schists in 
the Kokchetav massif of northern Kazakhstan. In 
addition to these unusual occurrences, diamonds 
have also been identified as inclusions in garnets in 
coesite-bearing eclogites, garnet pyroxenites, and 
jadeites in the Dabie Mountains of eastern China. 
These latter diamonds average only 10 to 60 mi
crons across and include grains up to 240 microns 
(Helmstaedt, 1993). 

Metamorphic diamonds were also discovered in 
1992 northwest of the Ulaan-Baatar region, 
Mongolia, by the Central Institute of Exploration 
from Moscow. Initial bulk sampling tests recovered 
diamonds in the range of <0.1 mm (millimeter) to 1 
mm in diameter from the metamorphic rock, which 
yielded grades from 4000 caratsllOO tonnes to 10,000 
carats/100 tonnes. This deposit is similar to the 
Kokchetav deposit in Kazakhstan (Ed Erlich, writ
ten communication, 1993). 

Meteorites 

Diamonds occur in some meteorites. As much as 
1 % diamond (both isometric and hexagonal) by 
weight has been found in stoney and iron meteor
ites. It is suggested that many microdiamonds found 
in the sedimentary record are derived from meteor
ites. Lonsdaleite (the hexagonal diamond form) has 
also been reported from the Popigay Depression in 
northern Siberia. In the past, diamonds were mined 
from the Popigay Depression for industrial pur
poses because of their extreme hardness. The Popigay 
structure has been described as an astrobleme, al
though some researchers have suggested this struc
ture may have had terrestrial origins (Ed Erlich, 
personal communication, 1985). 



Placers 

Isometric diamonds are 6000 to 8000 times 
harder than any other mineral. Because of their 
extreme hardness and chemical inertness, diamonds 
can be transported in streams over great distances. 
In some instances, diamonds are assumed to have 
been transported hundreds of miles from their origi
nal source rock (e.g., Gurney and others, 1991). 

Favorable terranes for 
diamonds 

According to current diamond exploration mod
els, diamonds transported to the surface by 
kimberlites or lamproites originated from perido
tite or eclogite at depths of possibly 90 to 120 miles 
within the upper mantle. In order to produce mag
mas at these depths, it is necessary to have thick, 
cool, lithospheric root zones. Such lithospheric roots 
are interpreted to exist under Archean cratons, 
which are ancient continental cores older than 2.5 
Ga (i.e., Kirkely and others, 1991; Levinson and 
others, 1992). Such cratons have attained stability, 
and have been subjected to very little deformation 
over a very long period of time, typically more than 
1.5 billion years. 

However, within the past 20 years, diamondif
erous kimberlite and lamproite have been recog
nized in Proterozoic mobile belts along the margins 
of some Archean cratonic cores (i.e., Argyle, Austra
lia; State Line district, Colorado-Wyoming). These 
diamondiferous intrusives were emplaced in Prot
erozoic basement rocks that were cratonized and 
attained stability between 2.5 and 1.6 Ga. Because 
of these discoveries, such cratonized Proterozoic 
terranes are now thought to have considerable eco
nomic potential. 

Located along the edge of some of these Protero
zoic cratonized terranes in North America are Prot
erozoic basement rocks which obtained stability at a 
much later time in geological history, sometime 
between 1.6 Ga to 800 Ma. Both kimberlite and 

lamproite have been found in these younger Prot
erozoic terranes; however, these intrusives are gen
erally barren or only contain trace amounts of 
diamond (Kirkley and others, 1991). These Protero
zoic belts are currently considered poor exploration 
targets for diamond. 

Thus, the cratonic areas of the world can be 
subdivided into favorable and less favorable ter
ranes for diamond exploration. These terranes were 
described by Janse (1994b) as (1) archons, which 
consist of Archean basement last subjected to a 
thermal event with a minimum age of 2.5 Ga; (2) 
protons, which consist of Early to Middle Protero
zoic basement last subjected to a thermal event with 
a minimum age of 1.6 Ga; and (3) tectons, which 
consist of Late Proterozoic basement last subjected 
to a thermal event with a minimum age of 800 Ma. 
lt is unfortunate that proton was used to describe 
one ofthese terranes, as it has obviously been used 
extensively in nuclear physics and chemistry. Possi
bly "Proterozoic A" and "Proterozoic B" would have 
been more useful terms than proton or tectono 

It should be noted that the largest cratonic 
region of the world lies under portions of North 
America (Figure 5). Even though North America 
has been only a very minor source of diamonds in 
the past, this is anticipated to change dramatically 
in the near future . 

Besides the cratonic regions of the world, dia
monds have also been found off-craton in associa
tion with unconventional source rocks in accreted 
oceanic crust adjacent to subduction zones along 
some plate margins. Research on these deposits is 
lacking as no commercial deposit has yet been found 
in these rocks. However, a considerable number of 
placer diamonds have been found in these terranes 
worldwide, leaving one to suspect that they may 
offer some economic potential either from diamond
iferous obducted oceanic mantle (eclogite, perido
tite, serpentinite) or from the intrusives that sampled 
these rocks at depth. For exploration purposes, these 
terranes are herein termed "plate margin terranes." 

The Wyoming craton 
The Wyoming craton consists of an Archean 

basement (archon) known as the Wyoming Province 
(Figure 5) and cratonized Proterozoic rocks (pro
ton) of the Colorado Province that lie along the 
southern margin of the Wyoming Province. This 
craton underlies Wyoming and extends into the 
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adjacent states of Montana, Colorado, northern Utah, 
extreme northeastern Nevada, and eastern Idaho 
(Figure 6). 

Much of Wyoming and Montana are underlain 
by the Wyoming Province, which forms the core of 



the Wyoming craton. 
The Wyoming Province 
is bounded along the 
south by cratonize d 
Proterozoic basement 
composed of volcano
genic gneiss and schist 
of the Colorado Province, 
and along the east by 
Archean-Prote r ozoic 
basement rocks of the 
Trans-Hudson orogen 
(Figure 5), which stabi
lized in the Proterozoic 
(Goldich and other s, 
1966; Hausel and others, 
1991). The Trans-Hudson 
orogen is interpreted as 
a Proterozoic fold belt 
that welded the Wyo
ming Province on the 
west, to the Superior 
Province to the east 
(Williams and others, 
1986; Eggler and others, 
1988). 

EXPLANATION 

o 
o 

Archon 

Proton 

bS3 Tecton 

• Diamond-bearing 
occurrences 

o 500 1000 km 
L' __ ~' _~' 

The Wyoming Prov
ince is formed of Archean 
granite, gneiss, and supra
crustal metamorphic 
rocks exposed in the core 
of several Laramide up
lifts and present under 
the sedimentary basins 
between the uplifts, 
where it is hidden under 

Figure 5. The North American craton showing reg ions of favorability for diamondife rous 
kimberlite and lamproite (from Levinson and others, 1992). Major Archean provinces are 
labeled in all capital letters. 

a thick blanket of Phanerozoic sedimentary rocks. 

According to Eggler and others (1988), the Wyo
ming craton was established by 2.7 Ga, but was 
later affected by a regional metamorphic event re
corded at 1.9 to 1. 7 Ga. The southern boundary of 
the Wyoming Province exposed in the Medicine Bow 
Mountains and Sierra Madre in southeastern Wyo
ming is known locally as the Mullen Creek-Nash 
Fork shear zone. This shear, which forms part ofthe 
Cheyenne belt suture, represents a continental-arc 
collision zone (Graff, 1978; Hills and Houston, 1979) 
separating the Wyoming Province to the north from 
cratonized (1.7 Ga) Proterozoic basement of the 
Colorado Province to the south. The Colorado Prov
ince south of the suture consists of volcanogenic 
island-arc basement rocks and intrusive granites. 

The boundary of the Wyoming Province contin
ues eastward from the Medicine Bow Mountains 
into the central Laramie Mountains, where it is 

masked by a 1.5-Ga anorthosite-syenite batholith. 
Sheared rocks in the Richeau Hills along the east
ern flank of the anorthosite complex are thought to 
be part of the Cheyenne belt. From the Laramie 
Mountains, the boundary continues under Phanero
zoic sedimentary rocks of the High Plains, and is 
projected to intersect the southward extension of 
the Trans-Hudson orogen near the Wyoming
Nebraska border. 

The eastern boundary of the Wyoming Province 
is not well exposed, and in the past has included the 
Black Hills of South Dakota. Geochronologic data 
show that ages of the basement in western South 
Dakota have been largely reset to Proterozoic val
ues of the Trans-Hudsonian event (Goldich and 
others, 1966). Isolated ages greater than 2.5 Ga in 
the Black Hills represent envelopes of an Archean 
basement that were thermally insulated during the 
Trans-Hudson orogeny, and their isotopic composi-

- tions were not reset. Thus, the eastern boundary of 
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Figure 6. General ized map of the Wyoming craton showing the Wyoming Archean Province (outlined by heavy dashed 
line) and locations of known kimberlites, lamproites, related rocks, and indicator mineral anomalies. The general location 
of the Colorado-Wyoming kimberl ite province, which lies within the cratonized Proterozoic terrane of the Colorado 
Province, is shown by the shaded area. 

the Wyoming Province essentially parallels the 
Wyoming-South Dakota border (Hausel and others, 
1991; Sims, 1995). 

From southeastern Wyoming, the southern 
boundary of the Wyoming Province continues west-
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ward through northern Utah and into the Basin and 
Range of extreme northeastern Nevada, where relict 
Archean ages were reported in the core ofthe East
ern Humbolt Range (Lush and others, 1988). From 
Nevada, the province is interpreted to continue 
northward under sedimentary cover in eastern Idaho 



into southwestern Montana. Farther north, the prov
ince boundary is masked by younger thermal and 
structural events and by younger sedimentary and 
metasedimentary cover in Canada. The northern 
edge of the province coincides with a geophysical 
anomaly in Alberta that has been interpreted as a 
possible suture between the Wyoming Province and 
the Hearne Province of Canada (Hoffman, 1988; 
Houston, 1993). 

N ear the close of the Archean, a thick, cool, 
lithospheric mantle "keel" existed beneath the Wyo
ming Province. Such lithospheric roots are thought 
necessary to provide favorable conditions to pro
duce magmas from depths within the diamond sta
bility field . These conditions continued into 
Cretaceous time; however, Eggler and others (1988) 
and Eggler and Furlong (1991) suggested that por
tions ofthe lithosphere eastward towards the Great 
Plains were destroyed by Cretaceous to Eocene 
tectonomagmatism, such that remnants of the "keel" 
are interpreted to exist only in central Montana, 
southeastern Wyoming, and the Leucite Hills of 
southwestern Wyoming. Nevertheless, based on the 
presence of numerous and widespread kimberlitic 
indicator minerals found in Wyoming, a substantial 
mantle lithosphere may have existed under much of 
Wyoming during the geologic past. 

The Colorado Province to the south contains the 
largest known field of kimberlites in the United 
States. This province consists of a 1.8 to 1. 7 Ga 
metamorphic terrane dis concordantly intruded by 
1.5 to 1.4 Ga granitic rocks (Peterman and others, 
1968). The metamorphic rocks are amphibolitic, 
quartzofeldspathic, and pelitic gneisses and schists 
that are part of an island-arc succession that col
lided with the Wyoming Province 1. 7 billion years 
ago. The collision boundary, marked by the Chey
enne belt, is interpreted to intersect the Laramie 
Mountains some 50 to 70 miles north of the State 
Line district (McCallum and others, 1977; Karlstrom 
and Houston, 1984). 

Much of the lithosphere under the Colorado 
Province has thinned since Cretaceous time. How
ever, a thick "keel" extended under the Colorado
Wyoming State Line district during the Paleozoic as 
is evidenced by the presence of several diamond
bearing kimberlites (Eggler and others, 1988). Eggler 
and others (1988) and Shaver (1988) proposed that 
a fragment of an Archean "keel" extended under the 
Proterozoic basement, although samples from State 
Line kimberlites suggested to Coopersmith and 
Schulze (1996) the upper mantle at depth contains 
only 5 to 10% harzburgite, which is more typical of 
a Proterozoic lithosphere. 
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Most kimberlites in the Colorado Province are 
early Devonian in age based on the presence of 
Paleozoic xenoliths, fission track dating of sphene 
(Larson and Amini, 1981) and zircon (Naeser and 
McCallum, 1977), and on Rb-Sr dating of phlogopite 
(C.B. Smith , 1979, 1983). However , some recent 
dates obtained from a few kimberlites suggest at 
least two episodes of emplacement may have oc
curred: a Late Proterozoic event (600 to 700 Ma) 
and a Devonian episode (A.P. Lester, personal com
munication, 1996). In addition to these events, other 
episodes of mantle-derived magmatism have been 
recognized in the Wyoming craton (Hausel, 1996a). 

The majority of the known kimberlites occur 
within two districts: the State Line and Iron Moun
tain districts. A few scattered intrusives have also 
been found in the Estes Park region and the Boulder 
area of Colorado; the Sybille Canyon region ofWyo
ming; and the Missouri Breaks region of Montana. 
Some of the Wyoming kimberlites lie adjacent to 
terrane of several hundred square miles in extent 
that has produced numerous kimberlitic indicator 
mineral anomalies in stream sediment samples, 
suggesting that the known kimberlite fields are 
more widespread. Additionally, similar indicator 
mineral anomalies have also been identified along 
the flank of the Sierra Madre, Seminoe, and Big
horn Mountains; in the Medicine Bow and Uinta 
Mountains; and in the Green River Basin. To date, 
diamonds have been reported in kimberlites in the 
Colorado-Wyoming State Line district and in brec
cia pipes in the Green River Basin. Diamonds have 
also been found in the Medicine Bow Mountains and 
the Powder River Basin. There are also reports of 
diamonds from several other localities in Wyoming, 
Montana, and Idaho (Hausel, 1995a). 

In addition to kimberlites, the Wyoming craton 
also encloses the largest lamproite field in the United 
States, known as the Leucite Hills. The Leucite 
Hills in southwestern Wyoming lie northeast of a 
highly anomalous 500- to 1000-mi2 region contain
ing widespread kimberlitic indicator minerals found 
in anthills, soils, stream sediments, and in the Bishop 
Conglomerate (Oligocene) (McCandless, 1982, 1984). 
This anomaly extends into extreme northwestern 
Colorado and northern Utah (McCandless and oth
ers, 1995). Other lamproites and some ultramafic 
lamprophyres have also been identified in the cra
ton in Montana and northern Utah. 

In southeastern Wyoming and northern Colo
rado, more than 100 late Proterozoic and early 
Devonian kimberlite intrusives and dozens of un ex
plored geophysical, remote sensing, and heavy min-



eral anomalies form the Colorado-Wyoming 
kimberlite province (Hausel, 1996a). Within the 
central portion of this province, 35 to 40 kimberlite 
dikes and diatremes (most of which are diamondif
erous) occur in the State Line district (McCallum, 
1991) (Figure 7). The district extends 4 miles north 
into Albany County, Wyoming, and 12 miles south 
into Larimer County, Colorado. 

The known kimberlite intrusives extend many 
miles north and south of the Colorado-Wyoming 
State Line district. For instance, kimberlites have 
been found 50 to 60 miles south at Boulder, Colo
rado, and 40 to 45 miles north at Middle Sybille 
Creek in Wyoming. To date, only the State Line 
kimberlites have yielded diamonds, although sub
calcic G 10 pyrope garnets from the Iron Mountain 
district suggest those kimberlites also tapped the 
diamond stability field (McCallum and Waldman, 
1991). 

State Line district, Colorado
Wyoming 

The Colorado-Wyoming State Line district ex
tends from the southern Laramie Mountains of 
Wyoming into the Front Range of Colorado. Geo
graphically, these two form a single, continuous, 
mountain range uplifted during the Laramide orog
eny. Near the State Line district, the exposed Pre
cambrian metamorphic crystalline rocks (1.9 to 1. 7 
Ga) of the Colorado Province are disconcordantly 
intruded by 1.4-Ga granitic rocks. 

The dominant structure in the State Line dis
trict is the Virginia Dale ring-dike complex, which 
forms a circular granitic pluton nearly 9 miles in 
diameter. The ring-dike, interpreted as a phase of 
the Log Cabin batholith, intrudes the 1.4-Ga 
Sherman Granite and some metamorphic rocks 
(Eggler, 1967). 
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The only post-Precambrian rocks found in the 
vicinity are arkosic sedimentary rocks of the Penn
sylvanian Fountain Formation, located along the 
margins of the district, and Cambrian, Ordovician, 
and Silurian sedimentary xenoliths found in some 
kimberlite diatremes (McCallum and others, 1979). 
The kimberlites consist predominantly of hypabys
sal and diatreme facies, although some minor crater 
facies kimberlite has been reported at the Kelsey 
Lake intrusives along the state line. Erosional mod
els suggest that many ofthe known kimberlites may 
be deeply eroded with as much as 50% ofthe original 
pipes having been removed. Thus, many placer dia
monds should lie downstream. 

The diatreme facies kimberlite consists of abun
dant subrounded to angular rock fragments with 
serpentinized macrocrysts of olivine and lesser 
enstatite, Cr-rich and Cr-poor pyropic garnet, diop
side, picroilmenite, clinopyroxene-ilmenite inter
growths, and phlogopite in a finely crystalline matrix 
of serpentine , carbonate, olivine , diopside , 
picroilmenite, phlogopite, perovskite, magnetite, Cr
rich spinels, hematite, apatite, and zircon (Rogers, 

a. b. 

1985; McCallum, 1991). The hypabyssal facies 
kimberlite is a massive porphyritic rock that occurs 
in dikes, sills, and small plug-like bodies that repre
sent root zones of deeply eroded pipes. The mineral
ogy of the hypabyssal kimberlite is essentially the 
same as the diatreme facies ; however, globular, 
emulsion-like segregations of serpentine and calcite 
are more abundant in the hypabyssal facies (Rogers, 
1985). Xenolithic fragments rarely exceed a few 
percent in the hypabyssal facies (unlike the diatreme 
facies ), and typical fragments are moderately well
rounded upper mantle and lower crust al nodules. 

Generally, the kimberlites are poorly exposed, 
have negligible relief, and are deeply weathered. 
Geophysical surveys suggest weathering continues 
to depths of at least 100 feet below the surface in 
many kimberlites, although moderately fresh expo
sures are present at some sites. Most kimberlites 
are covered by alluvium and/or colluvium, and some 
have been recognized by the presence of gray, weath
ered' "blue-ground" kimberlitic soils that are com
monly associated with noticeable grassy vegetation 
anomalies (P lates 2a and 2b; Figures 8a and 8b). 
Other sites are recognized by the presence of Lower 
Paleozoic xenoliths as well as mantle and lower 
crustal xenoliths and nodules of peridotite, pyrox
enite, eclogite, granulite, and/or megacrysts of py
rope, ilmenite, or diopside (McCallum and Eggler, 
1979; Hausel and others, 1979). 

Kimberlite was first recognized in the district in 
1964 by M.E. McCallum from samples collected at 
the Sloan 1 diatreme. Many subsequent discoveries 
were made by D.H . Eggler, M.E. McCallum, and 
many of McCallum's graduate students at Colorado 
State University. Diamonds were first identified in 
the district in 1975 during routine thin-section prep a-

Figure 8. The vegetation anomaly (lack of trees and higher stand of grass) is noticeable over some kimberlite intrusives. (a) 
View looking along contact of the Schaffer 15 kimberlite with the country rock, and (b) view looking down along contact of a 
kimberlite at Iron Mountain with the country rock granite. In both areas the kimberlites lie under the high grass on the right side 
of each photograph. 
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ration of a serpentinized garnet peridotite nodule 
collected from the Schaffer 3 kimberlite in Wyo
ming. During the preparation of the section, deep 
scratches were cut into a carborundum grinding 
plate by a small, white, crystal that was later con
firmed as diamond (McCallum and Mabarak, 1976). 

To date, total diamond production from the dis
trict has amounted to more than 130,000 gem and 
industrial stones (Table 2). The diamonds range 
from microdiamonds to a 28.3-carat octahedron, 
which is the fifth largest verified diamond found in 
the United States (Table 1). The gem to industrial 
quality diamond ratios in the district are very favor
able, with some deposits reporting 65% gemstones. 

The district's diamond population is dominated 
by colorless stones, although black, gray, brown, 
yellow, and lesser green and pink diamonds have 
also been reported. The colorless stones are in many 
cases high-quality gemstones. Information on the 
pink diamonds is lacking, which is intriguing be
cause other pink diamonds, known as the "Argyle 
pinks" from Australia, represent some of the most 
valuable gemstones available on the market. 

Additional exploration in the district will un
doubtedly lead to the discovery of more kimberlites. 
For example, an airborne INPUT® survey over the 
Wyoming portion of the district in 1981 identified 
several conductivity anomalies that were not asso
ciated with any known kimberlites. In addition, 
several weak to strong magnetic anomalies were 
detected. One group of prominent magnetic anoma
lies located along the northern edge of the district 
were interpreted as undiscovered (buried or blind) 
pipes (Paterson and MacFadyen, 1984). To the 
author's knowledge, as of 1997 none of these latter 
anomalies had been drilled! 

Another study in the northern part of the dis
trict, identified several remote sensing anomalies 
possibly associated with kimberlite (Marrs and oth
ers, 1984; Marks, 1985). Similar studies in the dis
trict should result in the discovery of other hidden 
pipes. And since all the kimberlites tested in the 
district to date have been diamondiferous, one would 
anticipate to see additional INPUT® and remote 
sensing studies in the future. 

Approximately one-half of the known kimberlites 
In the State Line district occur in the Colorado 
portion of the district. Diamonds have been recov
ered from most of these kimberlites, and some gold 
prospectors from Fort Collins have also reported 
finding diamonds in the Poudre River, which drains 
portions ofthe district. Other placer diamonds were 
mentioned in the San Francisco Chronicle (August 
1, 1872), which stated that the discovery consisted 
of several small diamonds of no commercial value. 
The article indicated the diamonds were found by a 
group of gold prospectors on the "headquarters" 
[headwaters?] of the Santa Maris, a branch of the 
Bill Williams Fork of the Colorado River. Since this 
news article was published in 1872, it is suggested 
that there may be a possible connection to the 
"Great Diamond Hoax of 1872" (e.g., Hausel and 
Stahl, 1995). 

Schaffer, Ferris, and Aultman 
kimberlites 

The Colorado-Wyoming State Line district is 
located 20 miles south of Laramie, and immediately 
west of U.S. Highway 287 (Figure 9). On the Wyo
ming side of the district, 20 kimberlite intrusives 
known as the Schaffer group (complex), Aultman 1 

Table 2. Reported diamond recoveries from State Line district kimberlites exclusive of Kelsey Lake (McCallum and Waldman, 
1991 ; Shaver, 1994). 

Tonnes 
Site processed 

Maxwell 300 
Aultman 1859.5 
Schaffer group 3892.6 
Chicken Park 295 .9 
Sloan 1 1830.2 
Sloan 2 4107.6 
Sloan 5 903.5 
Sloan 6 500.0 
George Creek K1 2613 .2 
George Creek K2 416.1 
Total 16,718.6 

Total 
stones 

28 
132 
227 
306 

13,749 
25,867 

474 
215 

80,282 
8873 

130,153 
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Average grade 
carats/l00 tonnes 

<0.5 
<1.0 
<1.0 

6.7 
8.7 

12.68-18.4 
1.0 
1.3 

46.1 
31.0 

Range of grades 
carats/l00 tonnes 

? 
? 

1.2-2 1.3 
2.2-59.8 
0.0-5.3 
0.2-4.8 

20.0-135. 1 
18. 1-86.8 
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Figure 9. Location map of the known kimberlites in the Colorado-Wyoming State Line district 

and 2, and the Ferris 1 and 2 lie within 2 to 3 miles 
ofthe Kelsey Lake diamond mine (Figure 9). These 
occur as dikes, blows, and diatremes and contain 
hypabyssal and diatreme facies kimberlite 
(McCallum and Mabarak, 1976; Hausel and others, 
1981). 

Diamonds recovered from bulk samples collected 
from the Schaffer and Aultman kimberlites by 
Cominco American Incorporated in the early 1980s 
(Plates 2c, 2d, and 2e) included approximately 
50% stones of gem quality (Figure 10). The largest 
stones weighed 0.985 and 0_86 carats, respectively, 
and were recovered from the southern part of the 
Schaffer complex_ The average grades of the bulk 
samples were low, ranging from 0.5 to 1.0 carat/100 
tonnes (Hausel, 1993b). However, less than 9000 
tonnes of material were mined from a group of about 
ten kimberlites in the district (typically, 10,000 
tonnes of kimberlite are sampled per each intrusive 
during feasibility studies), and some kimberlites 
still remain untested to date. 
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In addition to the known kimberlites, several 
geophysical anomalies and anomalous stream sedi
ment samples suggest the presence of additional 
undiscovered kimberlites within the district. In a 

Figure 10. Industrial and gem-quality diamonds recovered 
from Wyoming State Line kimberlites in the early 1980s. The 
six diamonds on the right side of the photograph are gem 
quality. 



Plate 2 

Plate 2a. Blue ground (weathered kimberlite) exposed in 
badger diggings on the Schaffer 15 kimberlite, Wyoming. 

Plate 2b. The different soil colors are readily visible in drill hole 
cuttings between the contact of the Aultman 1 kimberlite with 
the adjacent Sherman Granite. The blue ground on the right 
side of the photograph is distinctly different from the granitic 
soils on the left. 

Plate 2c. Bulk sampling on the Aultman 1 kimberlite, Wyoming, Plate 2d. Trenching in the Schaffer kimberlites farther to the 
by Cominco American Incorporated. Trenching ofthe kimberlite south of Plate 2c revealed a sharp contact with the host 
exposed the characteristic blue ground. granite. 

Plate 2e. Close inspection of the kimberlite/granite contact at 
the Schaffer kimberlites, Wyoming , showed a knife-sharp 
contact with the granite and no evidence of wall rock alteration 
typical of kimberlites worldwide. The cold emplacement 
temperatures of the kimberlite magma are due to adiabatic 
expansion of CO

2 
gas from the magma, which freezes the 

contact. Kimberlite magma is interpreted to be emplaced at 
the surface at a temperature of about aoc. 
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news release of September 19, 1996, Royal Gold . 
reported finding indicator minerals in the district: 
" ... in drainages where kimberlites were not previ
ously known to exist." Of73 samples collected by the 
company, indicator minerals were found in 17 
samples. In an earlier survey, anomalous samples 
were also recovered immediately north of the known 
kimberlites (Hausel and others, 1988). 

Geophysical studies have also provided evidence 
of buried or blind diatremes in the district. During 
ground geophysical surveys, Hausel and others 
(1979, 1981) identified electrical conductors and 
weak to moderate magnetic anomalies associated 
with several known kimberlites. This led to the 
identification of a kimberlitic blow buried in a drain
age along the trend of the Schaffer kimberlites in 
Wyoming. A later airborne INPUT® survey over the 
district not only detected most of the known 
kimberlites, but also identified several possible blind 
diatremes (Figure 11). Paterson and MacFadyen 
(1984) reported that INPUT® responses corre
sponded well with the known kimberlite intrusives 
in the district. Conductors were detected in associa
tion with the Schaffer group of kimberlites in both 
Colorado and Wyoming (the Schaffer kimberlites in 
Colorado later became part of the Kelsey Lake dia
mond mine). Additionally, a group of 10 to 12 fairly 
strong, discrete, magnetic anomalies identified by 
Paterson and MacFadyen's (1984) survey in the 
vicinity of the Ferris pipes were interpreted to be 
manifestations of buried, near-surface diatremes. 
One of these magnetic anomalies was also located 
over the Kelsey Lake area. 

The presence of these untested geophysical 
anomalies and kimberlites within 3 miles of the 
Kelsey Lake diamond mine in a known diamond 
district is astounding! To date, there has been no 
research on the potential for placer diamonds in this 
area, yet many of the kimberlites in the district 
appear to be deeply eroded. 

Several kimberlites occur in the Colorado por
tion of the State Line district in Larimer County 
(Braddock and others, 1989; Coopersmith, 1991; 
McCallum, 1991). These include the Kelsey Lake 
kimberlites; the Chicken Park kimberlites; the Sloan 
1, 2, 3, 4, 5, and 6 kimberlites; the Moen intrusive 
(located in section 31, TI2N, R71 W); the Nix 1,2,3, 
and 4; the Maxwell pipes; and the Diamond Peak 
kimberlites (Figure 9) (Shaver, 1994). Other 
kimberlites in the district include the George Creek 
dikes and the Pearl Creek intrusive located south of 
George Creek (Shaver, 1994). 
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Kelsey Lake kimberlites 

These kimberlites are located in sections 19 and 
20, TI2N, R72W. Commercial production of dia
monds began in 1996 in the Colorado-Wyoming 
State Line district, after Redaurum Ltd. placed two 
of the Kelsey Lake kimberlites (KLI and KL2) into 
production (Plates 3a and 3b and Figure 12). 
These lie near the Wyoming border in Colorado. A 
group ofkimberlites were discovered in this area by 
Eggler (1967) and named the Schaffer 1, 2, 6, 7, 8, 
and 9 (see also McCallum and others, 1975; 
McCallum and Mabarak, 1976). Years later, some 
additional kimberlites were discovered by Cooper
smith (1991, 1997), and the new discoveries along 
with the earlier Schaffer kimberlites were desig
nated as the Kelsey Lake pipes. 

The Kelsey Lake kimberlites yielded magnetic 
and conductivity anomalies that were detected by 
some early remote sensing and INPUT® surveys 
(Figure 11) (Marrs and others, 1984; Paterson and 
MacFadyen, 1984). 

The Kelsey Lake kimberlites are irregular
shaped pipes and fissures containing diatreme fa
cies kimberlite with zones of hypabyssal facies and 
minor crater facies kimberlite. An apparent Devo
nian age on the Kelsey Lake kimberlites is in agree
ment with Early Devonian isotopic ages for most 
other pipes found in the Colorado-Wyoming 
kimberlite province (Coopersmith, 1993, 1997). 

To date, these kimberlites and adjacent alluvial 
material have yielded many high-quality diamonds 
heavier than 1 carat (Figure 13). Some of the larger 
recovered stones have included 6.2-, 9.4-, 10.48-, 
11.85-,14.2-,16.9-,28.18-, and 28.3-caratgemstones. 
The diamonds have predominantly octahedral habit, 
and are colorless with some honey-brown gemstones 
(Coopersmith and Schulze, 1996). The probability 
that many other large gemstones will be found in 
the future is considered high, as the property has 
only been in production for a short time. 

One of the largest stones recovered from the 
pipe, a 28. 18-carat diamond, was cut and produced 
the largest cut U.S. diamond. The cut diamond 
weighed 16.8 carats, and had an estimated value of 
more than $250,000 (Denver Post, September 25, 
1997). A 28.3-carat diamond, also recovered from 
Kelsey Lake, was cut into a 5.39-carat gemstone 
that sold for $87,000 (Paydirt, 1996). 

The two largest of the Kelsey Lake pipes cover 
nearly 20 surface acres. A mill on the property is 
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Figure 12. The kimberlite at Kelsey Lake is weathered and 
very soft; as a result, the material is scraped and no blasting 
is necessary. 

Figure 13. A sampling of several gem-quality diamonds 
recovered from the Kelsey Lake diamond mine. The largest 
stone in the center weighed 14.2 carats. Photograph courtesy 
of Redaurum Ltd. and Howard .Coopersmith . 

designed to operate at 195 tonneslhour and process 
approximately 40,000 to 50,000 tonnes/month (Fig
ure 14) (Coopersmith and Schulze, 1996). The mine 
is expected to have at least a 12-year life, and 
resources have been established at 16.9 million 
short tons to a depth of 320 feet (Coopersmith, 
1997). 

Indicator minerals from the Kelsey Lake 
kimberlites include abundant G9 pyrope garnets, 
lessor sub-calcic G 10 Cr-pyropes, and high-Cr 
chromites. The ilmenite compositions show magne
sium depletion and chrome enrichment similar to 
ilmenites from the Iron Mountain, Wyoming 
kimberlites. (Ilmenite compositions are thought to 
provide information on the reducing/oxidizing con
ditions of the kimberlite magma, and thus provide 
an indication of diamond preservation.) The compo
sitions ofthe Kelsey Lake ilmenites suggest that the 
kimberlite magmas were oxidizing, implying that 
the diamonds should have been badly resorbed and 
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Figure 14. The Kelsey Lake diamond mill with piles of 
kimberlite in foreground. 

destroyed during emplacement. However, the pres
ence of gem-quality diamonds with octahedral habit 
suggests that the ilmenite compositions are not 
providing a reliable barometer on diamond preser
vation at Kelsey Lake (Coopersmith and Schulze, 
1996). 

Chicken Park kimberlites 

These kimberlites are located in sections 35 and 
36, TllN, R73W, and section 2, T10N, R73W. The 
Chicken Park kimberlites include three relatively 
small blows of lower diatreme facies and upper 
hypabyssal facies kimberlite , and one dike of hyp
abyssal facies kimberlite that all lie along a north
easterly trend. The largest intrusive is a blow of 
about 250 by 160 feet. Three of the intrusives were 
outlined by vegetation anomalies; the fourth was 
not exposed at the surface and was later discovered 
following stream sediment sampling surveys (Rogers, 
1985). 

The stream sediment sampling surveys were 
completed by Rogers (1985) in the Red Feather area 
and included about 200 samples. Of these samples, 
12 contained picroilmenite, and a few contained 
both picroilmenite and pyrope garnet. Some of the 
anomalies were produced from material derived 
from the exposed Chicken Park kimberlites as the 
anomalies lie immediately downstream from the 
intrusives, and a few anomalies were derived from 
the buried CK1 intrusive. Three anomalous samples 
were taken in ephemeral drainages upstream from 
the Chicken Park intrusives, suggesting the pres
ence of another buried intrusive, or intrusives, in 
the Chicken Park area. 

Bulk sample tests on the intrusives resulted in 
the recovery of 306 diamonds from a 296-tonne 



sample at an average grade of 6.7 carats/100 
tonnes. The largest recovered diamond was a 
2.6-carat industrial soone. 

The geochemistry of indicator minerals 
shows that the ilmenites have intermediate to 
high MgO content and are depleted in Cr:P3 
suggestive of oxidizing conditions. Garnets from 
the property have yielded sub-calcic, high-Cr, 
harzburgitic pyropes (GI0), along with a large 
population of calcic G9 pyropes (McCallum and 
Waldman, 1991). 

The age of the kimberlites appears to be 
Late Proterozoic, even though most kimberlites 
in the Colorado-Wyoming State Line district 
are Early Devonian. Ar40_,Ar19 and Rb-Sr data 
from a sample of the Chicken Park kimberlites 
yielded Late Proterozoic ages similar to the 
George Creek dikes and Green Mountain pipe 
(AP. Lester, personal communication , 1996). 

Sloan kimberlite. 

Six kimberlites in the southern portion of 
the State Line district (Figure 9) in the Rabbit 
Creek area include the Sloan 1 and 2 (located in 
section 10, TlON, R72W); Sloan 3 (sections 9 
and 16, T10N,R72W); Sloan4{section 12, TlON, 
R72W); and Sloan 5 (Figure 15) and 6 (section 
3. TI0N. R72W). Four of the six kimberlites 
have been bulk sampled (Table 2). There is no 
information available on the Sloan 3 and 4 
kimberlites. 

Figure 15. Aeriatviewol the Sloan 5 kImberlite. This kimberlite lies 
In a distinct open park and along a prominent structure highlighted 
by a tin ear stand of trees in the bottom right comer of the 
photograph. 

The Sloan 1 and 2 kimberlites consist of hyp
abyssal and diatreme facies kimberlite. The Sloan 1 
intrusive has an areal extentof500 by 1800 feet and 
t.he Sloan 2 is 200 by 2000 feet. The Sloan 1 kimberlite 
was discovered in 1964 by M.E. McCallum based on 
exposures of kimberlite along its western edge, 
whereas the Sloan 2 kimberlite was discovered sev
eral years later by C.D. Mabarak following a stream 
sediment sampling s urvey in the area (McCallum 
and Mabarak. 1976). The Sloan 1 and 2 have yielded 
a s ignificant number of sub -calcic GIO harzburgitic 
pyropes, indicating a moderate potential for peri
dotitic diamonds; the TiO/Na"p contents of the 
eclogitic garnets indicate a low potential for eclogitic 
diamonds (McCallum and Waldman, 1991). Despite 
this, the majority of the diamonds recovered from 
the Sloan 1 and 2 are E·type diamonds (Otter and 
Gurney, 1989). 

The MgO:Crps ratios in picroilmenites from 
Sloan 1 and 2 suggest that the magma was reducing 
and favorable for diamond preservation (McCallum 
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and Waldman, 1991). The recovered diamonds range 
from well-preserved octahedra to highly resorbed 
tetrahexahedra with colors ranging from D to E on 
t he GIA (Gemological Institute of America) color 
grading system (see Bruton, 1979, p. 279) and in
clude stones that are very dark yellow-brown 
(Oummett and others. 1988). 

The Sloan 1 intrusive is estimated to host a 
resource of 15.3 million tonnes of are at an average 
grade of 6.1 carats/100 tonnes. The Sloan 2 intru
sive is estimated to contain a resource of8.4 million 
tonnes at an average grade of17.1 carats/l 00 tonnes. 
Production from the Sloan 1 and 2 amounted to 
21.546 diamonds in the 1980s (Oliver. 1990); more 
recent bulk sampling by Royalstar Resources on the 
Sloan 2 kimberlite yielded 9034 diamonds larger 
than 1 mm diameter with a combined weight of 
342.17 carats from 3300 tonnes of rock (Figure 16). 
The average grade of the Royalstar sample was 
12.68 carats/100 tonnes (Shaver, 1994). 



c. 

The Jargestdiarnond recovered from the Sloan 1 
and 2 was a 5.51-carat gemstone (Figure 17) (Bernie 
Free, personal communication, 1994), which was 
expected to produce a clear, white, brilliant-cut 
stone weighing at least 2 carats (Shaver, 1994). 
Cumulative production from the Sloan 1 and 2 
kimberlites has totaled 39,616 diamonds (modified 
from Hausel, 1996b). 

The Sloan 5 intrusive lies to the north of the 
Sloan 1 and 2 , and was bulk sampled in 1982. In 
total, 474 diamonds totaling 9.09 carats were recov
ered from 904 tonnes (an average grade of 1.0 carat! 
100 toones). Bulk sampling of the nearby Sloan 6 
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Figure 16. (a) Aerialviewofthe Superior diamond mill and ore 
piles in 1982; (b) view of the Royalstar adit driven into the 
Sloan 2 kimberlite with Robert Gregory in foreground; and (c) 
a large granite xenolith trapped in the kimberlite and exposed 
in the mine rib next to Bernie Free. 

intmsive resulted in the recovery of 2l5 diamonds 
(total weight of 6 .72 carats) from 500 tonnes at a 
grade of 1.3 carats/lOO tonnes. 

Nix kimberlites 

A group of four intrusives located in section 14, 
TllN, R72W, form the Nix cluster of kimberlites. 
These include the NXl and NX3 kimberlites, which 
are formed primarily of brecciated diatreme facies 
kimberlite, and the NX2 and NX4 kimberlites, 
which consist of massive hypabyssal facies kim
berlite porphyry. A aOO-pound sample collected 

b. 



from two ofthe four Nix 
kimberlites y ielded 
microdiamon ds (Mc
Callum and others, 
1977). 

Maxwell pipes 

Two kimberlites , 
known as the Maxwell 
pipes, lie near the Wyo
ming border in section 24, 
T12N, R73W. The Max
well 1 forms a topographic 
depression marked at the 
surface by limestone nod
ules and a typical suite of 
kimberliticindicatormin
erals in the soil over the 
pipe (Figure 18). The in
trusive covers a surface 
area of about 5 acres. The 
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Figure 17. Diamonds from the Sloan 2 kimberlite, including a S.S1-carat stone. Scale is in 
inches. 

Maxwell 2 also forms a 
topographic depression and is marked by a pronounced 
vegetation anomaly (Carlson, 1983). 

Diamond Peak kimberlite. 

These kimberlites are located in sections 26 and 
35, T12N, R73W. Two kimberlites, known as the 
Diamond Peak kimberlites, were identified follow
ing stream sediment sampling surveys near Dia
mond Peak. According to Carlson (1983), the DPI 
kimberlite occurs in a small alluvial valley and is 
marked by limestone xenoliths and weathered 
kimberlite in animal burrows. The DP2 kimberlite is 
a small intrusive « 200 feet in diameter) marked by 
a topographic depression with an overlying veg
etation anomaly. 

George Creek kimberlites 

The George Creek intrusives, located about 15 
miles southwest of Kelsey Lake in sections 21 and 
29, TIIN, R7 4 W, were discovered following regional 
stream sediment sampling surveys that detected 
kimberlitic indicator minerals in the nearby drain
ages. The pyrope populations included several sub
calcic, high-Cr, harzburgitic GIO pyropes. 

The source of the indicator minerals was identi
fied after follow-up VLF (very low frequency) elec
tromagnetic surveys detected a northeasterly 
trending buried conductor upstream from the 
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Figure 18. The Maxwell 1 kimberlite is expressed as a 
topographic depression with a grassy vegetation anomaly 
shown in the center of the photograph. 

anomalous sediment samples. This conductor was 
later trenched exposing kimberlite (Carlson and 
Marsh, 1989)_ 

Three narrow, steeply dipping kimberlite dikes 
that are known as the Kl, K2 , and K3 intrusions 
were found. These dikes range in length from sev
eral hundred to about 3000 feet, with widths of 
inches to 13 feet. The dikes consist of hypabyssal 
macrocrystalline phlogopitic kimberlite. Rb-Sr 
analysis of weathered, surficial material from one of 
the dikes yielded a preliminary age of about 600 Ma 
(Carlson and Marsh , 1989) similar to the Chicken 
Park and Green Mountain kimberlites. 



The dikes were relatively diamond rich and 
yielded more than 89,000 diamonds during testing. 
Recovered bulk samples from individual test pits 
yielded grades ranging from 18 to 135 carats/lOO 
tonnes, whereas average grades for the K1 and K2 
dikes at George Creek yielded 46.1 and 31.0 carats! 
100 tannes, respectively (McCallum and Waldman , 
1991). 

Diamonds from George Creek were apparently 
emplaced under reducing magmatic conditions, as 
the diamonds show a low deere", ofTP.!Wrption, and 
include octahedra, macles, aggregates, and dodeca
hedra (tetrahexahedral. The colors include a high 
proportion of colorless stones with some yelJow, 
brown, green, and gray diamonds (Falk, 1992). 

Kimberlites and related rocks 
and minerals in Colorado 

outside the State Line district 

Baca County 

The Two Buttes igneous complex in southeast
ern Colorado includes laccol iths, sills, and dikes of 
monazite to minette affinity. The minettes are oliv
ine lamprophyres rich in iron, magnesium, and 
alkalies (particularly potassium) (Kreiger and 
Thornton , 1976). 

Boulder County 

A single, 128-foot diameter diatreme, known as 
the Green Mountain pipe, intrudes Boulder Granite 
in the Boulder City Park along the edge of the Front 
Range in north-central Colorado, 50 to 60 miles 
south of the State Line district (Figure 7) (Meyer 
and Kridelbaugh, 1977; Hause! and others, 1985). 
Similar material 6 to 8 miles west of the diatreme 
was reportedly identified at the end of the 19th 
century (Whi taker, 1898), although no other 
kimberlite is presently known in this region. The 
pipe yielded paleomagnetic, R-Ar, Ar"°-Ar1lI, and 
Rb-Sr ages between 600 to 700 Ma (AP. Lester, 
personal communication, 1996). No diamonds have 
been reported from the pipe. 

Custer County 

Peridotite was reported near Querida in Custer 
County of south em Colorado. The peridotite forms a 
small, oblong outcrop on the north bank of Cotton
wood Gulch above the Mountain Boy mine. The rock 
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consists of hornblende, hypersthene, and olivine 
(Blank, 1934, 1935). No kimberlites or lamproites 
are reported in the county. 

Larimer County 

Other kimberlites occur in Larimer County out
side the State Line district but within the Colorado
Wyoming kimberlite province (Figure 7). These 
include a single, 3- to 6.5-foot wide kimberlite dike 
38 miles south of the State Line district and south of 
Estes Park near Ramshom Mountain (sections 1 
and 12, T4N, R73W). Preliminary testing of the dike 
yielded no diamonds (Hausel and others, 1985). 
Other kimberlite dikes are reported west of Estes 
Park in Hayden Gorge adjacent to Hayden Spire 
[Latitude (Lat.) 40c21'30"N, Longitude (Long.) 
105c43'30"W], and southwestofIsolation Peak (Lat. 
40c12'30"N, Long. 105C42'W) in Rocky Mountain 
National Park (Braddock and Cole, 1990). 

Moffat County 

Diamonds, rubies, sapphires, emeralds, and 
pyrope garnets all occur on a sandstone outcrop in 
Diamond Field Draw a long the northeastern flank 
of Diamond Peak in the northwestern corner of 
Colorado, a short di stance south of the Wyoming 
border (Figure 19). In 1986, the author recovered 4 
di amonds, 17 rubies, a nd 24 pyrope garnets from 
this area. This was the s ite of an elaborate fraud 
known as the "Great Diamond Hoax" that took 
place in 18n and 1872. Gemstones purchased in 
London and Arizona by two enterprising individu
als were scattered on the surrounding sandstone 
outcrops as part of an elaborate fraud (Hausel, 
1994a; Hausel and Stahl, 1995). 

In one of the more extraordinary coincidences in 
history, the salted area overlies an Archean craton 
between the Colorado-Wyoming State Line district 
and the Cedar Mountain breccia pipes in the Green 
River Basin . Even more remarkable, similar 
kimberlitic indicator minerals-pyrope garnet, 
chromian diopside, and chromian enstatite-all oc
cur in outcrops of Bishop Conglomerate at the top of 
Diamond Peak (Hausel and Stahl, 1995; McCandless 
and others, 1995). In an almost unbelievable coinci
dence, the garnets used in the salting were appar
ently derived from breccia pipes in the Navajo 
volcanic field (see Arizona , p. 48), and at the time of 
the fraud, few people, if any, were aware of the 
association of kimberlite, kimberlitic indicator min
erals, and diamonds, nor was there any known 
association of diamonds with cratons. 



Figure 19. Site of the "Great Diamond Hoax of 1872.~ The 
sieve piles on the sandstone outcrop are the historic remnants 
of sampling by the 40th parallel survey in 1872 to prove the 
site was a hoax. The diamonds, rubies, sapphires, and 
pyrope garnets found at the site were placed on sandstone 
and in nearby anthills in an attempt to fool investors. 

Kimberlites, lamproites, and 
related minerals in Wyoming 
outside the State Line district 

Albany County 

Throughout a large portion of Albany County 
(and extending into adjacent Laramie County) in 
both the Laramie and Medicine Bow Mountains, 
stream sediment sampling surveys were conducted 
for several years by the Wyoming State Geological 
Survey in the search of kimberlite. The project was 
successful and resulted in the identification of ap
proximately 300 kimberlitic indicator mineral 
anomalies (Hausel and others, 1988), but due to 
funding limitations, none of the minerals were 
geochemically analyzed. 
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These anomalies were identified in the Laramie 
Mountains north of the State Line district, and a 
few were identified in the Medicine Bow Mountains 
to the west. The results indicate the presence of 
several undiscovered kimberlite intrusives. The po
tential for diamond discoveries in these areas is 
considered high in that the geochemistry of all 
kimberlites examined to date in the Laramie Moun
tains suggest they originated within the diamond 
stability field, 

Four areas in particular stand out as highly 
anomalous. These include the Eagle Rock (Happy 
Jack-Pole Mountain) and Middle Sybille Creek 
(Sheep Rock) areas, Grant Creek, and the Eimers 
Rock greenstone belt (Figure 7) (Hausel and oth
ers, 1997). 

Eagle Rock area_ In the Eagle Rock area, 35 
stream sediment samples collected over 30 mi2 

yielded pyrope garnet, chromian diopside , andlor 
picroiimenite (Figure 20). Many of the samples lie 
immediately downstream from beaver ponds . Dur
ing aerial photo reconnaissance, a prominent circu
lar structure (the Eagle Rock anomaly) was identified 
along a north-northwesterly trending lineament 
(Plate 3c). Field reconnaissance of the anomaly 
identified a small topographic depression with an 
associated vegetation anomaly similar to several of 
the kimberlites in the State Line district (Figure 
21 ). The anomaly is soil covered with no rocks 
exposed on the surface. One pyrope garnet was 
recovered from several pounds of soil collected dur
ing follow-up sampling within the structure. To date, 
the origin of the anomaly has not been determined. 

Middle Sybille Creek area. Twenty to 25 miles 
north of Eagle Rock is the Middle Sybille Creek area 
near the central portion of the Laramie Mountains 
(Figure 7). A single blow known as the Radichal 
kimberlite, composed of hypabyssa l facies kimberlite, 
was found in this area (Hausel and others, 1981). 
Stream sediment sampling nearby produced 32 
anomalous samples which extend 5 miles upstream 
from the kimberlite (Figure 22), suggesting the pres
ence of several undiscovered kimberlites in the area. 
Unverified reports have indicated that a few other 
kimberlites have recently been found in this area. 

Grant Creek_ Samples collected in Grant Creek 
northeast of Middle Sybille Creek were also anoma
lous. Twelve stream sediment samples collected 
over a I -mile distance yielded several pyrope gar
nets, chromian diopsides, andlor picroilmenites (Fig
ure 23). A short distance upstream , samples yielded 
no indicators. This evidence suggests the presence 
of a buried kimberlite nearby. In addition, pyrope 
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Figure 20. Map of the Eagle Rock area showing locations of sample si tes and indicator mineral anomalies (after Hausol and others, 1988, 1997) . 
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Figure 21 . View al tha Eagle Rock anomaly showing a distinct 
topographic depression filled with water and high grass , 
surrounded by aspen trees. 

EXPLANATION 

STREAM SEDIMENT SAMPLE 

• No indicator minerals 

• 1-5 Kimberlitic indicator minerals 

• 6· 10 Kimberlitic indicator minerals 

o 21 ·50 Kimbcrli tic indicator minerals 

garnets were also recovered from samples provided 
to the Wyoming State Geological Survey by Bret 
Boundy from the Deadhead gravel pit in the imme
diate area. 

EImers Rock greenstone belt. Stream sediment 
samples collected in the Elmers Rock greenstone 
belt north of Grant and Middle Sybill e Creeks also 
yielded dozens of anomalous samples (Figure 24). 
Some of the indicator minerals lie downstream from 
a O.S·mile diameter circular structure of unknown 
origin. Tn additinn . mflny other samples yielded 
several kimberlitic indicator minerals, suggesting 
the presence of nearby hidden kimberlites. A report 
of an unverified diamond from the Bluegrass Creek 
area of the EImers Rock greenstone belt is also 
intriguing (Hausel , 1981). 

T. 
20 

1¥-~~---::o:!----I-~~fI N. 
N 

i 
o 1 mile 
''===='' 

R. 72 W. R. 7 1 W. 

T. 
19 
N. 

Figure 22. Map of the Middle Sybille Creek (Sheep Rock) area showing locations of anomalous 
samples and the Aadichal kimberlite (after Hausel and others, 1988, 1997). 
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from a placer gold operation on Dou
glas Creek about 0.5 mile down
stream from the Bobbie Thompson 
campground (Paul Allred, personal 
communication. 1995). These garnets 
were verified by petrogra phic analy
sis at t he Wyoming State Geological 
Survey . 

Campbell County 

Microdiamonds were recovered 
from a coal seam near Gillette in the 
Powder River Basin. northeastem 
Wyoming (Finkelman and Brown, 
19891. Some garnets were also recov
ered from the sample (R.E. Finkel
man.personal communication, 1989) . 
The source of the diamonds is un
known; but, with the recent discov
ery of Tertiary-age mantle-derived 
breccia pipes in the Green River Ba
sin of southwestern Wyoming, ex
ploration for similar pipes in the 
Powder River Basin should be con
sidered. The Powder River Basin, 
like the Green River Basin, overlies 
the Wyoming Province (craton). 

Carbon County 

R. 71 w. R.70W. This area includes a portion of 
the Medicine Bow Mountains , the 
Sierra Madre to the wes t, the 

Figure 23. Map of the Grant Creek area showing locations of anomalous 
samples (after Hausel and others, 1988, 1997). 

Wesl of the LaramieMnuntains and the Laramie 
Basin are the Medicine Bow Mountains. located in 
both Alhany and Carbon Counties. The Medicine 
Bnw Mountains have had a very limited amount of 
sampling, even though the range appean; to be 
highly anomalous and has produced both indicator 
minerals and diamonds (see Carbon County, thi s 
page). Visible gol d was also recovered in manyofthe 
samples i., th is I·egion. This region should be consid
ered high priori ty in any diamond exploration pro
gram. 

Within the Medicine Bow Mountains. kimberlitic 
indicator minerals were recovered on Libby Creek, 
a short distance southwest of Barbel' Lake on the 
section line between sections 28 and 29, TI6N. 
R78W: some indicator minerals were also recovered 
at the mouth of Camp Creek in the El2 section J 0, 
TI5N, R79W (Hausel and others , 1988) (Figure 
25). Pyrope gamets were also recovered in 1995 
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Seminoe Mountains to the north, and 
various Tertiary basins bet.ween them. Indicator 
minerals have been found associated with all three 
ofthef'le ranges. and diamonds have also been found 
in the Medicine Bnw Mountains. 

CQrte~ CN'eh. Two diamonds were recovered fmm 
a gold placer on Cortez Creek in the northern Medi
cine Bow Mountains, southeastern Wyoming, in 
1977. The Boden diamonds weighed 0.1 and 0.03 
carat (Hausel and others, 1985). AJthough no 
kimberli tic ind icator minerals were found on Cortez 
Creek during follow·uJ> sampling, indicator m.iner
als were fo un d jn Iron Creek (8 tributary of South 
French Creek ) a nd in North F rench Creek a few 
mUes south of Cortez Creek. The indicators were 
believed to have been derived from the Ferris-Hanna 
F'onnation (Tertiary). A third di amond was recov
ered from core drilled into Precamhrian meta
amglomerat.e in the northern Medicine Bow Mountains 
(T.E. McCandless, personal communication, 1991). 
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Figure 24. Map 01 the Eimers Rock greenstone belt showing locations 01 anomalous samples (after Hausel and others, 
1988, 1997). 

Seminoe Mountains n:gion. In the Seminoe Moun
tains region north of the Medicine Bow Mountains, 
eight pyrope garnets and four chromian diopsides 
were recovered from a sample taken in a gold 
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paleoplacer along the northeastern flank of the 
Seminoe Mountainsgrl::tlnslone bell(Hausel , 1993a). 
The soune of the indicator minerals was not deter· 
mined. In the same region, a circular depression 
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Figure 25. Map of a portion of the Medicine Bow Mountains showing locations of kimberlilic 
indicator mineral anomalies (afler Hausel and others, 1988, 1997). 

was identified by Woody MotteD (personal commu
nication, 1996) as a follow-up to the indicator min
erals discovered by the Wyoming State Geological 
Survey. Geophysical surveys over the structure 
yielded a distinctive EM (electromagnetic) conduc
tor and a weak magnetic anomaly. Modeling of the 
geophysical data supports the presence of a pipe
like structure at the site; however, no kimberlite or 
lamproite was found (Hausel, personal field notes, 
1996). 

Umbrella gravel pit. To the west of the Medicine 
Bow Mountains, a sample of alluvium collected by 
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Bret Boundy (personal communication, 1995) from 
the Umbrella gravel pit near Dixon, along the west
ern flank of the Sierra Madre, yielded a few small 
pyrope garnets. 

Sage Creek Basin. In the Sage Creek Basin (sec
tions 32 and 33, T17N, R8aW) near the northern 
edge of the Sierra Madre, a fingernail-size diamond, 
estimated to have been more than 3 carats in weight, 
was found several years ago. The octahedron was 
verified by a gemologist and was found at the base of 
some aspen trees (Ralph Platt, personal communi
cation, 1997). 



Fremont County 

A diamond was reportedly found in the late 
18005 in the Beaver placers of the South Pass
Atlantic City mining district of the southern Wind 
River Range (Hausel, 1991). The diamond was re
portedly sold for $1000. 

Laramie County 

Laramie County includes a portion of the east
em flank of the Laramie Mountains which includes 
the Iron Mountain kimberlite district (see Albany 
County. page 25). 

Iron Mountain district. About 45 miles north of 
the State Line district, 57 kimberlite dikes and 
blows were mapped in the Iron Mountain district by 
Smith (1977). A few additional kimberlites were 
recently found by the author (personal field notes, 
1997) and by Paul Graff and Gordon Marlatt (per
sonal communication, 1998). This district is in the 
northwestern corner of Laramie County (Figure 7), 
Apparently only one kimberlite in this region was 
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tested by Cominco American Incorporated, and no 
diamonds were found. 

Peridotitie garnets recovered from the [ron 
Mountain kimberlites are ehemically equivalent to 
G9 and G 10 pyropes. The presence of G 10 pyropes 
suggests that the kimberlites originated within the 
diamond stability field; however, ilmenite analyses 
from the kimberlites show depletion in magnesium 
and slight enrichment in chromium. Such depletion 
and enrichment are thought to correlate with the 
increased oxidation state of the kimberlite magma 
and imply that diamond preservation was unlikely 
(McCallum and Waldman, 1991). However, the il
menite compositions from these kimberlites are 
similar to the ilmenite compositions in the 
kimberlites at Kelsey Lake where diamonds are 
well preserved (Coopersmith and Schulze, 1996). 
This suggests that the Iron Mountain district may 
deserve further investigation. 

Stream sediment samples in the area identified 
kimberlitic indicator minerals: (1) associated with 
known kimberlites, and (2) in drainages unrelated 
to the known kimberlite occurrences (Figure 26). 
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Figure 26. Generalizedgeologic map olthe Iron Mountain kimberlite district showing locations of stream sediment samples 
(modified from Smith, 1977). 
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Two of the samples are located north of the known 
kim berlites and are separated from the intruBives 
by a topographic high. Other anomalies in the area 
incl ude a grou p of topographic depressions west of 
the kimberlites in sections 1:1, 9 , 16, and 17, T19N, 
R71W. EM and magnetic profiles completed by the 
Wyoming State Geological Survey over a few of the 
depressions were inconclusive. 

Sublette County 

A diamond about one inch in diameter was 
reportedly found by S nook Moore near TouristCreek 
west of Gannett Peak in the Wind River Range . The 
diamond was later destroyed in a ranch fire lJ . 
David Love, personal communication, 1981). 

Sweetwater County 

Sweetwater County in southwestern Wyoming 
contains one of the largest lamproite fields in the 
world as well as an extensive kimberlitic indicator 
mineral anomaly covering an area of500 to 1000 mil! 
(Figure 7). The anomaly extends westward into 
adjoining Uinta County (see Uinta County, pg. 38) 
and southward into northern Utah and north west
ern Colorado. This extensive anomaly suggests the 
presence of numerous undiscovered pipes. 

The Green River Basin is a Laramide basin 
fi lled i.n part with lacuslrine sediulenLary rocks Lhat 
crop out in the basin's center. The eastern edge of 
the basin is bordered by a large anticline known as 
the Rock Springs uplift (Late Cretaceous-Paleocene 
in age). The entire basin and Rock Springs uplift. 
appear to be underlain by basement rocks of the 
Wyoming craton , and should be favorable for dia
mond exploration. 

The Jamproites of the Leucite Hills lie north of 
Rock Springs (Figure 7). This volcanic field in
cludes several 3 .1- to 1A-Ma lamproites that lie 
along the northern flank. of the Rock S prings uplift. 
The age dates show that the lamproites initially 
erupted in the extreme northwestern portion of the 
field and the eruptions progressed to the southeast 
through time. 

The rocks that form the Leucite Hills consist of 
rare ultrapotassic mafic volcanic rocks known as 
wyomingite (diopside-l euci te-phlogopi te lam proi te), 
madupite (diopside-madupitic lamproite), orendite 
(diopside-sanidine-phlogoiJite iamproi te), and 01 i v
ine orendite tolivine-sanidine-phlogopite lamproite). 
Geocbemically, these lavas range from 42.65 to 
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56.34% Si02 , 2.52 to 12.66% ~O, and 5.8 to 12.75% 
MgO. 

Individual flows vary in thickness from less 
tha n a foot to 122 teet and include vesicular lavas, 
scoria, autolithic intrusive breccia~. lapuli tuffs. 
tuff breccias, and agglomerates . Althougb vents 
have been found in association with most flows , 
vent facies breccias are inconspicuous at South Table 
Mountain, North Table Mountain, Black Rock, and 
Ha tcher Mesa . Either these vents were removed by 
erosion or they were buried by later flows (Ogden, 
1979). Since it is not uncommon for iamproite flows 
to bury ven t facies lamproites, the author s uspects 
that the lat ter possibility is the more likely of the two. 

Petrographic studies show the Leucite Hi lls 
lamproites to contain diopside, phlogopite, titanian
potassium-richterite, leucite, sanidine, wadeite, 
priderite, and/or olivine , with minor apatite, 
perovskite , ilmenite , armalcolite, and spinel. 
Kalsitite and primary analcite have also been iden
tified in some lamproites. The typical kimberlitic 
indicator minerals (pyrope garnet, chromian diop
side, and picroilmenite), which are rare in lamproites, 
have not been identified in the Le ucite Hills 
lamproites. However, a sediment sample collected 
along the northern margin of Endlich HiJ1 yielded 
one pyropegarnet (W.D. Hausel, personal field notes, 
1984). 

According to Carmichael (1967), the Leucite 
Hills vulcanics exhibit similarities w the phlogopite 
lamproites and olivine lamproites in Western Aus
tralia and M urfreesburo, Arkansas. In particular, 
Carmichael (1967 ) noted similarities oft.he Leut."ite 
Hills madupites to Arkansas olivine lamproites as 
well as to kimberlite, and suggested that the Leu
cite Hills may have been derived by t.he fract ion
ation of a kirnberlitic liquid . 

The n oted simil arities of la mproi t e a n d 
kimberlite should lead to some diamond exploration 
in the Leucite Hills; however, only minor activity 
has occurred. To date, one small sample of olivine
orendite lamproite breccia t<l shon ton} was col
lected from the northem edge of Endlich Hill and 
tested for diamonds by the Wyoming State Geologi
cal Survey (Hausel, Love, and Sutherla nd, 1995). 
Although no diamonds were recovered, the sample 
was too limited in size and extent to properly assess 
the diamond potential. 

Another small grab sample colJected from the 
Leucite Hills several years ago yielded one small, 
transparent octahedron. However, the octahedron 
was identified as spinel using x-ray precession (W.O. 
Hausel, personal notes, 1984). 



Plate 3 

Plate 3a. Open Pit operations al the Kelsey Lake diamond Plate 3b. View of the diatreme facies kimberlite in a highwall 
mine. in one of the pits at Kelsey Lake showing where the kimberlite 

sloped under the granite. 

Plate 3c. False-color infrared aerial photograph over the 
Eagle Rock area, laramie Mountains. On the left side of the 
photograph, a prominent. circular drainage is visible with 
several small beaver ponds (black). Several kimberlitic 
indicator mineral anomalies were identified in association 
with Ihese ponds (refer to Figure 20). Near the center of the 
photograph. immediately right of the beaver ponds, a north
northwest-trending stand of aspen trees (red) encloses a 
small , circular, open area known as the Eagle Rock anomaly 
(indicated by arrow). The source of this vegetation anomaly 
remains unknown. 

Plate 3d. Kimberl itic indicator minerals found on an anthill near Plate 3e. Kimberlitic indicator minerals recovered from the DK 
Butcherknife Draw in the Green River Basin. breccia pipe, CedarMountain (photograph by Richard Kucera). 
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Some limited exploration has also been con
ducted in the Leucite Hills by a few companies in 
recent years. 

Of the known lamproites in the world, olivine 
lamproites otTer the highest potential for significant 
diamond mineralization. Thus, exploration should 
focus on the testing of the olivine orendites in the 
Leucite Hills, and on a search for buried lamproite. 
Olivine-rich iamproites tend to erode rapidly due to 
serpentiniza.Lioll of olivine and typically merge into 
the surrounding topography. 

Airborne geophysical and remote sensing sur
veys may provide a means to search for buried 
lamproite. Both types of surveys were used success
fully in the Colorado-Wyoming State Line district in 
the search for kimberlite, and one might expect 
similar successes in the Leucite Hills, as well as in 
the remainder of the Green River Basin. 

SiDce the madupitic lamproites contain magne
tite, these lavas should yield detectable magnetic 
anomalies, while other lamproites may only yield 
weak magnetic anomalies. The olivine lamproite at 
Prairie Creek, Arkansas, for example, is magnetic 
and produced a distinct. dipolar magnetic anomaly 
(Bolivar and Brookins,1979). However, rock samples 
collected by the author from the Argyle olivine 
lamproite in Western Australia are not magnetic to 
very weakly magnetic. The tuff phases of the pipe at. 
Argyle are weakly magnetic (Atkinson, 1989). 

West of Argyle, airborne magnetic and radio
met.ric surveys were used successfully in the discov
ery of diamondiferous lamproite in the Ellendale 
field, west Kimberley (Jaques and otbers, 1986). In 
additioD, INPUT® surveys, whicb were used suc
cessfully to detect several diamondiferous kim
berlites in the Colorado-Wyoming State Line district 
(Paterson and MacFayden, 1984), bave also been 
used successfully in the Ellendale lamproite field 
(Atkin.on, 1989). 

Remote sensing surveys may also provide use
ful data , since lamproites and kimberlites are 
emplaced along fractures, and many of these struc
tures should be detectable on aerial photography. 
For instance, in the Colorado-Wyoming State Line 
district, Hausel and others (1979) were able to iden
tify the control Ii ng structures for kimberlites through 
geologic mapping and air photo reconnaissance. Air 
photographs were also used to identify the control
ling structure for the Cedar Mountain breccia pipes 
in the southern Green River Basin (Richard Kucera, 
personal communication, 1996). In addition, sev
eral of the kimberlite intrusives in t.he State Line 
district were isolated using various color-band com
posites from the unique reflectance of the weath-
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ered kimberlite (Marrs and others, 1984; Marks, 
1985). It is not known ifsuch surveys could be used 
to locate iamproites in the Leucite Hills. but. be
cause of the unique cbemistry of these rocks, it is 
likely that they would be detectable on various 
composites. 

Leucite Hills 

In total , the Leucite Hills area contains 22 indi
vidual volcanic features, including flows, dikes, 
necks, plugs, and cinder and pumice cones, as 
mapped by Ogden (1979). These known lamproites 
in the Leucite Hills (Figure 27) are described be
low. 

Black Rock. Black Rock is the easternmost 
lamproite of the Leucite Hills (Figure 28). Cross 
(1897) suggested that. Black Rock represented a 
plug; however, Smithson (1959) and Ogden (1979) 
indicated Black Rock was a basal pyroclastic olivine 
orendite overlain by a lava flow, and that there was 
no evidence of a plug. Possibly, the lava flow ob
scures hidden vent facies volcaniclastics. The top 80 
feet of the mesa consists of alternating layers of 
vesicular and non-vesicular lava. 

Dunite nodules, and two generations of olivine 
phenocrysts, have been identified at Black Rock. 
(Speer, 1985). One phenocryst is surrounded by a 
reddish reaction rim, has 0.3% CaO, and a composi
tion of Fogo (90% forsterite). The other phenocryst 
has 0.2% CaO lind a composition ofF oJj6 (Carmichael, 
1967). Recently, the author collected more t.han 
10,000 carats orolivine, much ofit transparent, gem 
quality peridot from anthills and rocks along t.he 
margin of Black Rock. The grains from the anthills 
ranged from 2 to Bmm. However, olivine megacrysts 
more than 1 inch across were recovered from the 
Black Rock lamproite. 

Boars Tusk. Boars Tusk forms a prominent volcanic 
neck composed of wyomingite (pb1ogopite-leucite 
lamproite) that rises more than 300 feet above the 
valley floor. The agglomerate contains common shale 
and sandstone xenoliths from the Green River and 
Wasatch Formations (Tertiary), with occasional 
granite xenoliths and autobrecciated fragments of 
lamproite. 

Another remnant of a volcanic neck, known as 
Matthews Hill, forms a small, low-lying bill a short 
distance south or Boars Tusk (Ogden, 1979). 

Cabin Butte. Cabin Butte consists of an orendite 
lava flow with a volcanic plug dome along its north
ern end (Ogden, 1979). 
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LOCATION MAP 

Endlich HilL Endlich Hill in
cludes both flows and 
volcaniclastics composed of oli
vine orendite. More than one 
population of olivine has been 
recognized at Endlich Hill 
(Cross,1897; Cannichael, 1967). 
In addition to anhedral 
xenocrysts and subhedral to 
euhedral microphenocrysts, the 
lamproites enclose anhedral oli
vine mantled by phiogopite laths 
that are in disequilibrium with 
the host magma. These ao
hedral olivines possibly repre
sent upper mantle-derived 
xenocrysts (Carmichael, 1967). 

Hague Hill. Hague Hill forms 
a low-lying hill south of Endlich 
Hill. The lavas at Hague Hill 
are composed of orendite (Ogden, 
1979). 

Hatcher Mesa. According to 
Ogden (1979), Hatcher Mesa is 
an eroded remnant of a small 
ponded lava flow. The center of 
the mesa is depressed by 6 feet 
relative to the edges, indicating 
the surface sagged as the lava 
flowed back into the vent. The 
vent is not conspicuous. Accord
ingto Smithson (1959), Hatcher 
Mesa is composed primarily of 
orendite with wyomingite pre
sent in the basal part of the 
flows. 

Figure 27. Location map of the Leucite Hills lamproite field, southwestern Wyoming. The mesa is composed of 

Deer Butte. Deer Butte is a remnant ofa composite 
volcanic center which includes two cinder cones, 
three separate lava flows, and a vent exposed in its 
southern wall The scoria of Deer Butte is composed 
of wyomingite, while the lava is predominately 
orendite (Ogden, 1979). 

Emmons Mesa. Emmons Mesa, formed predomi
nantly of orendite, includes a volcanic cone and at 
least two flows, including an overlapping flow that 
predates the cone. The cone contains xenoliths of a 
rock formed of pyroxene, plagioclase, and phlogo
pite, as well as fragments of amphibolite, anorthosite, 
granulite, granite, and sedimentary rocks. The flow 
contains granite and sedimentary xenoliths (Ogden , 
1979). 
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ligbt- to brownish-gray vesicu
lar lava with small 2-nun phlogopite grains and 
black to dark-green 2.5-mm clinopyroxene grains. 
In thin section, microp henocrysts of clinopyroxene, 
phlogopite, apatite, and iron-titanium oxide with 
uncommon olivine occur in a groundmass ofleucite, 
clinopyroxene, potassium richterite, apatite , 
priderite, wadeite, and glass (the absence ofsanidine 
in these rocks distinguishes them as wyomingite). 
The olivine grains are unzoned and characterized 
by high Mg/(Mg+LFe2~) and Ni. In these respects, 
the olivines are comparable to olivines from lherzolite 
and harzburgite mantle nodules in kimberlite 
(Barton and van Bergen, 1981). 

Whole rock analyses show relatively high K.p , 
BaO, srO, p:p". and zrO, and relatively low Na20 



and Al
2
0 , compared to a typical mafic volcanic rock 

(Barton and van Bergen, 1981). The lavas contain 
the most abundant and diverse assemblage of xeno
liths and xenocrysts in the Leucite Hills. Xenoliths 
from this locality include rocks of both mafic and 
ultramafic affinities. According to Smithson (l959) 
the xenolith assemblage includes granite, norite, 
and mica schist. Inclusions of phlogopite, apatite, 
and glas s similar to those at Black Rock arefollnd at 
Hatcher Mesa. 

Iddings, Weed, and Hallock Buttes. These are 
three small knobs of wyomingite lava that lie along 
a N40"W trend between Hague Hill and South 
TableMountain. The buttes arc apophyses originat
ing from a dike (t he Wortman dike ) in the subsur
face. Iddings Butte is zoned and has an interior of 
dense lava with an exterior of volcanic agglomerate 
(Ogden, 1979). 

Pilot Butte. Pilot Butte is the sOllthwesternmost 
lamproite in the Leucite Hills. The madllpitic lavas 
from Pilot Butte are silica-poor and magnesian-rich 
relative to other lavas in the Leucite Hills. These 
rocks are enriched in Ba, Sr, Th, and REE (rare 
earth elements); are depleted in Ni; and have lower 
KlRb ratios than most phlogopitic lamproites, all of 
which suggest the madupitic lamproites at Pilot 
Butte may be derivatives from other phlogopitic 
lamproites (Mitchell and Bergman, 1991). Spinels 
from the lavas at Pilot Butte are chrome-poor (>1 
wt.% Cr~p,), magnesian « 5 wt.% MgO), titanifer
ous (>10 wt.% TiO) magnetites, and are unlike the 
chrome-spinels (9 to 58 wt.% Cr20 , ) found in the 
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Figure28. Black RockJamproite 
mesa, view 10 northeast from 
Spring Butte. 

diamondiferous lamproites in Western Australia 
and Murfreesburo, Arkansas. The lack of chrome 
spinels at Pilot Butte suggest that this lamproite is 
a poor target for diamond. 

Spring Butte. Spring Butte (originally named 
Orenda Mesa) is considered the type locality for 
orendite. The butte is a compound volcanic center 
with six cinder cones, at least six flows, and three 
dikes. Flow thicknesses range from 10 to 77 feet . 
The cones consist of welded clastic flows with ribbon 
and breadcrust bombs. Smithson (1959) reported 
that Fort Union Formation sandstones with some 
rare anorthosites occurred as xenoliths at Spring 
Butte. 

Steamboat Mountain . Rocks from Steamboat 
Mountain are predominantly orendite aphanitic ve
sicular flows containing some sedimentary xeno
liths. According to Carmichael (1967), a glassy 
wyomingite sample collected from this mesa yielded 
12.66% K.p, indicating this is one ofthe most potas
sic lavas in the world. 

Table Mountain. Table Mountain (Figure 29) 
consists of North Table Mountain, South Table 
Mountain, and Middle Table Mountain. North Table 
Mountain is a volcanic mesa consisting of a single 
flow with well-developed flow layering of light gray 
orendite and dark gray wyomingite. South Table 
Mountain forms a prominent mesa next to North 
Table Mountain, and consists of olivine orendite 
with some wyomingite. On the southern margin of 
North Table Mountain, a small volcanic plug known 



as Middle Table Mountain occurs with greenish 
layers of madupite alternating with brownish lay
ers of wyomingite (Ogden, 1979). 

The flows on South Table Mountain are rela
tively MgO·rich due to the presence of phenocrysta) 
and xenocrystal olivine. Small dunite xenoliths have 
also been reported in these rocks. The madupitic 
lavas from Middle Table Mountain are silica-poor 
and magnesian-rich relative to other lavas in the 
Leucite Hills and contain shale xenoliths (Speer, 
1985). 

Twin Rocks. Twin Rocks Oocally known as the 
Badgers Teeth) form five small projections ofxeno
lith-rich lava that rise from an inverted cone along 
an east-west trend . These are part of a volcanic neck 
conduit which rose as apophyses from a subsur face 
dike. The bulk of the neck is formed from 
autobrecciated agglomerate. Texturally t hese rocks 
are wyomingites, but chemical ly they are similar to 
madupite (Ogden, 1979). 

Zirkel Mesa. Zirkel Mesa is the largest lamproite 
exposure in the Leucite Hills and is composGd pri
marily of orendite. Flow thickness varies from less 
than 3 feet to as much as 50 feet (Kuehner, 1980). 
Highly vesicular, pumiceous leucite lamproite ex
posed in a quarry along the eastern edge of Zirkel 
Mesa exhibits flow banding with common country 
rock xenoliths (Hausel, Sutherland, and R.W. Gre
gory, 1995). 

Ogden (1979) reported that the mesa consisted 
of six cinder cones rising more than 240 feet above 
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Figure 29. North and South 
Table Mountain lamproites, on 
the left skyline, and Steamboat 
Mountain 00 the right skyline. 
View is to the northwest from 
Spring Butte. 

the mesa surface. These cones coalesce into a single, 
volcanic-capped plateau. 

Green River Basin anomaly 

Southwest of the Leucite Hills, pyrope garnet, 
chromian diopside , and other mantle-derived 
kimberlitic indicator minerals, are found in numer
ous anthills and adjacent soils north of Cedar Moun
tain (Plate 3d) (McCandless, 1982. 1984); similar 
indicator minerals have also been found in the basal 
conglomerate of the Bishop Conglomerate (Olig
ocene) on Cedar Mountain (Figure 30), Sage Creek 
Mountain, and in Colorado on Diamond Peak 
~ McCandless and others, 1995) (Figure 31). This 
anomaly is widespread, covering 500 to 1000 mi2 in 

Figure 30. Small chromian diopside crystals (circled darker 
areas that are green on a color photograph) in whitish
colored matrix of Bishop Conglomerate from Cedar Mountain. 



Colorado 

iIii "" Uinta o miIoes 10 Mountains 

Figure 31 . Simplified geologic map of the southern Green River Basin and north slope of the Uinta Mountains. Pre-Tertiary 
units are Uinta Mountain group (P£), Paleozoic (pz) and Mesozoic (Mz) sedimentary rocks. Tertiary sedimentary units are 
Green River Formation (gr), Bridger Formation (br), and Wasatch Formation (wa). Erosion surfaces are (es) earliest unit 
capping the Uinta Mountains, followed by Bishop Conglomerate (be), erosional surfaces tater than the Bishop Conglomerate 
(eb), and the Browns Par1< Formation (bp). Pleistocene glacial moraines are (g). The projected trace of the North Flank Fault 
(NFF) is shown as solid line. Flaming Gorge reservoir is removed for clarity. Kimberlitic indicator minerals are found in ant 
mounds (circles), pediments and conglomerates (stars), and streams (squares). Approximate locations of the Cedar Mountain 
breccia pipes (diamond symbol) and Lone Tree anomalies (asterisk) are shown. Modified from McCandless and others (1995). 

the Green River Basin nf Sweetwater and Ui nta 
Counties and extending into northwestern Colo
rado and extreme northeastern Utah. The chemis
try of the indicator minerals is not favorable for 
diamond and suggests that the indicator minerals 
were derived from a source in the upper mantle 
within the graphite stability field (McCandless and 
others, 1995). 

Within the anomalous area, an oil well drilled in 
section 19, T15N, R11lW, reportedly cut a t.rooa
bearing unit a t a depth of 2700 feet . According to the 
geologist's log, a bed in this unit contained talc, 
chlorite, saponite, green hornblende, and pyroxene 
(Love, 1963). These minerals are suggestive of a 
mafic to ultramafic parental rock. 

Four diamonds were reportedly found in 
Sweetwater County in the Butcherknife Draw area 
by George Stevens (Pau] and Jean Miller, personal 
communication, 1994). The Butcherknife Draw area 
lies within the anomalous area. One of the dia
monds, currently owned by a Green River resident, 
was cut in Germany and mounted in a ring. The 
stone measures 0.3 inch across and was apparently 
confirmed as diamond by a gemologist with a GEM® 
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diamond tester (Wayne Sutherland. personal com
munication, 1995). 

Teton County 

A 7- to 9-carat blue-white gem-quality diamond 
was reportedly found in a prospect pit in the Gros 
Ventre Range (J . David Love, personal communica
tion, 1981). 

Uinta County (see also Sweetwater 
County) 

The Green River Basin kimberlitic indicator 
mineral anomaly extends westward from Sweet
water County into Uinta County (Figure 7). Mantle
derived mineral s are found in t he Bishop 
Conglomerate along the western nank of Cedar 
Mountain (sections 16, 17, 18, 19, and 20, TI3N, 
R112W) and on Sage Creek Mountain to the north
west (sections 34 and 35, T14N, R113W, and section 
3, TI3N, R113W). Similar minerals are also re
ported in soils on the surface and in road cuts in 
sections 11, 12, 13, 14, 15, 21, 22 and 23, T13N, 



R113W, south of Sage Creek Mountain (Gordon 
Marlatt, personal communication, 1994). This area 
also includes a group of circular anomalies of un
known origin west of Lonetree and a group of brec
cia pipes and dikes a long the flank of Cedar 
Mountain. 

Lonetree anomalies. A group of circular topo
graphic features located in sections 7, T12N, R113W. 
and sections 12, 13, and 24 , T12N. R114W, were 
identified southwest of the Green River Basin 
kimberlitic indicator mineral anomaly near Lonetree 
(Gordon Marlatt, personal communication, 1994). 
Ground EM and magnetic surveys over some of 
these features detected conductors and very weak 
magnetic anomalies of unknown origin (Hausel and 
Gregory, 1996). 

Cedar Mountain breccia pipes. East of Lonetree, 
five diamonds were reportedly discovered in the 
early 1980s in a drainage on the flank of Cedar 
Mountain. Alongthis drainage 10 mafic to ultrama
fic breccia pipes and dikes were discovered in 1995 
(Figure 32) (Richard Kucera, personal communica
tion, 1995). The pipes lie along a 5- to lO-mile-long, 
northerly trending lineament in the Bridger Forma
tion (Eocene). Geophysical surveys conducted over 
the pipe showed the pipe breccia to be conductive, 
although the conductivity of the surrounding c1ay
rich country rock of the Bridger Fonnation was 
higher than the pipe, resulting in a relative conduc
tivity low over the pipe. Magnetic surveys yielded 
only weak, positive anomalies associated with the 
OK pipe. Recently, Guardian Resources reported 
the discovery of two more breccia pipes in the basin 
(Press Release, Guardian Resources, 1997). 

Cratonic rocks are completely buried in this 
area, and are only exposed as xenoliths and 
xenocrysts in the breccia pipes. Other mantle xeno
liths and xenocrysts occur in the lamproitic breccias 
and flows in the Leucite Hills 60 miles northeast of 
Cedar Mountain. 

The Cedar Mountain pipes and dikes host 
kimberlitic indicator minerals that are geochemi
cally similar to those found in the Bishop Conglom
erate and in anthills to the north (Plate 3e). The 
presence of these minerals in the pipes provides a 
source for some of the detrital minerals found; how
ever, the pipes can only account for a small portion 
of the indicator minerals in this region. Thus, to 
explain the widespread anomaly one must consider 
the possibility of numerous undiscovered pipes in 
the rest of the basin and in the Uinta Mountains to 
the south. 

39 

The largest diatreme in the OK group near 
Cedar Mountain measures 400 by 700 feet. The 
breccias fonning these pipes are greenish-gray and 
contain abundant lithic sedimentary fragments from 
the Bridger Formation that were trapped in the 
pipes from the underlying strata. The breccias also 
include crystalline basement fragments and mantle
derived eclogite nodules. 

Kimberlitic indicator minerals are abundant in 
the pipes, and the size of these grains is equivalent 
to the size of the detrital mineral grains found 
throughout the basin, further suggesting the pres
ence of undiscovered pipes. The kimberlitic indica
tor minerals recovered from the OK pipes and dikes 
include garnets, pyroxenes, and oxides, along with 
some mini-xenoliths. Both peridotitic and eclogitic 
garnets occur in the mineral assemblage. The peri
dotitic garnets are dominantly calcic pyropes (G9), 
and the eclogitic pyrope-almandine garnets are low 
in sodium (:s::0.06 wt.% N~O). All but one pyroxene 
yielded ~O < 0.07%. The exception was a calcic 
chromian diopside of peridotitic paragenesis that 
yielded 0.10% ~O, suggesting a probable origin 
within the diamond cogenetic field (T.E. McCandless, 
written communication, 1996). 

Oxides include both ilmenites and chromites. 
The ilmenites yielded 4.8 to 7.0 wt.% MgO and 0.0 to 
4.5 wt.% Cr:0 3. typical ofkimberlitic ilmenites (the 
ilmenite compositions suggest favorable conditions 
for diamond preservation). The chrome spinels 
yielded. 14.5 to 57.0 wt.% Cr20 3 and 0.0 to 19.7 wt.% 
MgO. 

Seventeen garnet-pyroxene mini-xenoliths that 
were collected from the OK pipe were analyzed. 
Thirteen contained garnets with high almandine 
content suggesting a granuJi te Oower crustal) source. 
Four of the xenoliths yielded magnesian pyrope
almandine garnets of probable eclogitic origin. None 
of the garnets contained. elevated Na

2
0, which sug

gests that they originated above the diamond stabil
ity field (T.E. McCandless, written communication, 
1996). 

The host rock of the breccia pipe is unusual; 
because of the abundance of crustal xenoliths, good 
samples were difficult to obtain for whole rock analy
sis. Selected samples with minor xenolith content 
yielded (on a weight percent basis) 44.08 to 67.66% 
Si0"l' 0.27 to 0.47% Ti02• 5.25 to 9.86% Al"l03' 2.82 to 
5. 13% Fep3' 0.04 to 0.22% MnO, 4.29 to 14.95% 
MgO, 5.10 to 17.99% CaO, 0.57 to l.75% Na,0, l.41 
to 2.49% 1(,0, 0.22 to 0.56% P,O" 6.6 to 17.77% LOI 
(Loss on ignition), 0.07 to 0.14% Cr

2
0 a, and 256 to 



32. (aJ I emplaced In rocks of the 6ndger Formation 
the southwestern flank of Cedar Mountain; (b) manUo-derived breccia pipe 

exposed in dozer cui along Cedar Mountain (3-fool sledge hammer handle for scale); 
and (c) hand sample of the breccia at Cedar Mountain. 
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755 ppm Ni; one sample yielded 5.44% CO, (Hausel 
and others, 1996). The MgO content is low, the 8iOz 
content is high compared to an average kimberlite, 
and the chemistry does not appear to be comparable 
to lamproite. However, the high nickel and chrome 
values suggest contribution from a mafic to ultra
mafic source rock. 

Thin sections show the rock matrix to consist of 
cryptocrystalline silica. Back-scatter microprobe 
analyses of rock samples support the petrographic 
work and show the groundmass to be highly silici
fied (Tony Irving, personal communication, 1996). 
Silicification is also indicated by whole rock analy
ses which yielded high silica contents. These rocks 
contain no identifiable magmatic components in the 
matrix and may be suggestive of a gas-solid mixture 
that disrupted the overlying Bridger Fonnation. 

Guardian Enterprises completed a six-hole drill
ing program on the OK pipe in early 1996. A total of 
1250 feet of core was recovered, and a 3000-pound 
bulk sample was collected. The bulk sample was 
processed by the Wyoming State Geological Survey 
and the concentrates were run across a grease table; 
no diamonds were recovered (Figure 33). 

Another sample collected by Guardian Resources 
was processed by the Saskatchewan Research Coun
cil. This 200-pound core sample reportedly yielded 
two diamonds, and a third diamond was apparently 
recovered from concentrates ofa sample collected in 
alluvial material adjacent to one of the pipes. The 
alluvial diamond was reported to have a maximum 
diameter of2.2 mm with SI clarity and J color (see 
Bruton, 1979, p. 275 and p. 289 for these grade 
systems). The diamonds from the core were re-

Figure 33. Grease table in operation at the Wyoming State 
Geological Survey in Laramie. Since diamonds are 
hydrophobic (repel water), they are anracted to grease. The 
grease used in this process to atlractthe diamonds consists 
011 part paraffin and 10 parts Vaseline®. 
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ported to have maximum diameters of 1.07 mm and 
0.13 mm, respectively (Guardian Resources, Ltd. , 
Press Release, February 28, 1996). 

According to a later press release from Guard
ian Resources (September 24, 1996), several more 
alluvial diamonds were apparently recovered from 
a new source other than the breccia pipes. Forty
eight diamonds were reported from the new alluvial 
source from an undisclosed location. The diamonds 
reportedly weighed a total of2.3 carats. However, it 
should be noted that none of the diamonds have 
been confirmed by the Wyoming State Geological 
Survey. 

Bighorn Basin 

Several kimberlitic indicator minera1s, includ
ing some pyropes with G 10 compositions, were reo 
portedly identified in conglomeratic sources in areas 
of Precambrian and Paleozoic exposures along the 
Bighorn and Owl Creek Mountains of northern Wyo
ming by a diamond exploration company several 
years ago (Chuck Mabarak, persona] communica
tion, 1997). Apparently. the G 10 garnets were found 
in the most westerly exposures oftbe conglomerates 
(pyropes designated as G 10 have compositions simi
lar to diamond-inclusion garnets). 

Montana (Wyoming craton) 

Alnoites, monticellite peridotites, carbonate-rich 
mica peridotites, monchiquites, lamproites, and 
kimberlites are aU reported in Montana. Many of 
these intrusives occur in the central Montana alkalic 
province in eastern Montana, which overlies the 
Wyoming Province (Figure 34) (Hearn, 1989; 
Scambos, 1991). A few lamproites have also been 
found in western Montana (Pete Ellsworth, per
sonal communication, 1996) and lie off the craton. 

In eastern Montana, mantle-derived breccias 
and dikes are described in the Missouri Breaks, 
Porcupine Dome, and Grassrange areas. More than 
30 carbonate-rich dikes and breccia pipes are re
ported in the Porcupine Dome and Grassrange ar
eas, and a group ofkimberlites occur in the Missouri 
Breaks area. 

A few diamonds have been reported in western 
Montana including some relatively large stones of 
unknown origin. Other diamonds have been re
ported from the Sweet Grass Hills in northern Mon
tana, just south of the Alberta border. With the 
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presence of a cratonic basement underlying much of 
Montana, as well as favorable host rocks, Montana 
would be considered high priority for diamond ex
ploration. 

Beaverhead County 

A diamond was reported from Grasshopper 
Creek souLhwest of Dillon in the southwestern cor
ner of the state (Sinkankas, 1959). No details were 
given. 

Blaine and Hill Counties 

Two diamonds were reportedly found in gravels 
of the Etzikom Coulee in the Milk River drainage 
north of the Sweet Grass Hills. The d iamonds 
weighed 0.14 and 0.17 carats, respectively (Lopez, 
1995). The placer diamond occurrence lies near a 
buried magnetic anomaly aligned with presumed 
lamproitic rocks in Alberta, Canada, where consid
erable diamond exploration activity has occurred in 
recent years (D.A. Lopez, personal communication , 
1997). 

Garfield County 

Figure 34. Regional map of 
Tertiary structures, tam
proites, and lamprophyre 
occurrences near Jordan. 
Montana (alter Mitchen and 
Bergman, 1991). 

A lamproite complex, known as the Smoky Butte 
lamproite (27 Ma). lies 6.5 miles west of Jordan in 
the Missouri Breaks region of northeastern Mon
tana. The complex consists of several lamproite 
exposures along a N300E trend (Figure 35). The 
lamproites are exposed at Radial Dike Butte, Bull 
Snake Knob, Half Sediment Butte, Smoky Butte, 
Instrument Butte, Ship Rock, and Wall Rock (Fig
ure 36). 

The lamproites are sanidine-diopside-richterite
phlogopite lamproites. These lie along a dike that 

swells to 122 feet in width. The rocks include vesicu
lar. massive, glassy, hypabyssal breccias, with mi
nor tuffs and pyroclastics. Smoky Butte is a vent 
(Mitchell and Bergman, 1991). Fipke and others 
(1995) reported that a few chromitesfrom the Smoky 
Butte intrusive yielded geochemistries similar to 
diamond inclusion chromiLes. A small (65 kg) sample, 
however, yielded no diamonds. 
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colluvium from the lamproite por
phyry. Four other lamproitic 
prospects have been located in 
the region (Pete Ellsworth , per
sonal communication, 1996). 

Lewis and Clark 
County 

In 1990, a jogger reportedly 
found an uncut, 14-cara t diamond 
southwest of Great Falls near 
the town of Craig in west-central 
Montana. The stone, named the 
Lewis and Clark diamond, was 
sold for $SO,OOO (Anonymous, 
1990a). Other diamonds have 
been found along the Missouri 
River to the south near Helena, 
including another relatively large 
diamond reported to weigh 8 car
ats (Anonymous, 1990b). 

Figure 36. Map showing lamproite occurrences in the Smoky Butte !amprOite field 
(after Mitchell and Bergman, 1991). 

The only known intrusive 
with upper mantle material 
within this area lies along the 
eastern shoreline of Holter Lake 
on the Missouri River northeast 

Glacier County 

In 1883, a 12-grain diamond was discovered in 
the placer workings near Nelson HiU in the town of 
Blackfoot, northwestern Montana. The stone was 
described as a colorless dodecahedron with triangu
lar markings (Kunz . 1885). In 1894, a O.22-carat 
flawed stone was also r e ported from the county 
(Sinkankas, 1959). 

Granite County 

A pblogopitic lamproite now, known as the Ruby 
Slipper (Bearmouth pipe), intrudes Devonian age 
Jefferson Formation and Tertiary basalts and rhyo
lites near Bearmouth a long Bear Gulch in the Gar
net Range. The flow is found in sections 3, 4 , and 10, 
Tl1N, R14W. 

The exposed plug consists entirely offlows which 
buried the underlying volcaniclastics. The underly
ing breccias were intersected by drilling (Pete 
Ellsworth, personal communication, 1996). The flow 
was initially mapped as a 1SDO-foot-wide leucite 
basalt by Carter (1982), but later identified as 
larnproite. According to Ellsworth (1996), the pipe 
forms a prominent 1500-foot circular knob, with 
crater facies volcaniclastics covered by talus and 
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of Helena. The intrusive, known 
as the Ming Bar monchiquite, contains abundant 
cognate metacrysts of olivine , pyroxene , and 
chromite with granulite, dunite, pyroxenite, and 
peridotite nodules (Meen and others, 1986). The 
intrusive originated in the upper mantle, but prob
ably a t too shallow a depth for diamonds. 

However, some diamonds were apparently found 
in the vicinity of Ming Bar. Five diamonds were 
reportedly recovered from placer operations at Spo
kane Bar, and a 5-carat diamond was reported from 
Metropolitan Bar. Both placer localities lie upstream 
from Ming Bar (Tony Irving, personal communica
tion, 1994). 

Madison County 

Diamonds have been reported from Greenhorn 
Gulch in the Greenhorn Range east ofDmon, south
western Montana (Sinkankas, 1959). No details 
were given. 

Petroleum and Fergus Counties 
(Grassrange Field) 

A belt of ultramafic lamprophyres form the 
Grassrange Field approximately 4 to 6 miles south 



of Winnet, near Yellow Water Reservoir in east
central Montana. According to Doden (1996, 1997), 
the belt consists of ultramafic lamprophyric 
diatremes and dikes that were originally described 
as lamproites by Mitchell and Bergman (1991) (Fig
ure 37). 

t } , 
h 

N 't'ki'. 

J, 
_ ... _ ... .., .. 

,-

.... '; 

........... 

_ Tertiary intrusive 7 .... rocks 

... Faults; 
_...-r' bait and bar 011 

dowlllhfOWll block 

5 km , 
Figure 37. Location and structural map 01 the Yellow Water 
Butte and Elk Creek Butte lamproites (ultramafic 
lamprophyres?) (after Mitchell and Bergman, 1991). 

Elk Creek Butte and Yellow Water Butte, lo
cated in the center of the field, form large ultramafic 
lamprophyres rather than true lamproites. The Yel
low Water Butte diatreme, in particular, is very 
Cal'bonate rich. These two buttes lie within a group 
of ul tramafic intrusives known as the Winnet sills, 
which are nepheline-hauyne ainoites, a carbonate
free rock (Doden, 1996). 

The breccias that form Yellow Water Butte con
sist of massive to brecciated, olivine-phlogopit.e
diopside-carbonate lamprophyre (?) and massive 
hypabyssal olivine lamprophyre (?). The Elk Creek 
vent-dike complex consists of intrusive breccia and 
lapilli tuffs (Mitchell and Bergman, 1991). Similar, 
but less extensive outcrops also occur in the area 
(Hausel, personal field notes, 1994). Doden (1996) 
suggested that the Yellow Water Butte breccias 
were part of a highly gas-charged magma that rap
idly ascended from the mantle and was virtually 
unaffected by crustal contamination. 
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Phillips County 

In Phillips County north ofthe Grassrange Field, 
a group of intrusives, known as the Williams 
kimberlites, occurs near Landusky. The Williams 
kimberlites form a group of four closely spaced 
diatremes (Figure 38) in the eastern part of an 
east·northeasterly trending swarm of ultramafic 
alkalic diatremes, dikes, and plugs (46 to 51 Ma) in 
the Missouri Breaks area of north-central Montana. 
These rocks preceded the intrusion of Smoky Butte 
(27 Ma) located 67 miles to the southeast. The rocks 
contain a host ofxenoHths including garnet-bearing 
lherzolites, harzburgites, and dunites . The Will· 
iams 1 diatreme occupies a surface area of about 750 
by 105 feet, and contains the typical kimberlitic 
indicator minerals pyrope garnet, chromian diop· 
side, and magnesian ilmenite. 

The Williams 2 kimberlite has a surface area 
covering about 128 by 375 feet, and has a zone of 
kimberlite breccia with abundant Paleozoic lime
stone and dolomite xenoliths . The Williams 3 
diatreme is ahout 96 by 128 feet and consists of 
kimberlite breccia; the Williams 4 is a dike-like 
diatreme 1216 feet long and up to 121 feet wide and 
consists of massive kimberlite with desultory zones 
of fragmental kimberlite (Figure 39) (Hearn and 
McGee, 1983). 

These intrusives enciose xenoliths from the Pre
cambrian basement, upper crust (schist, gneiss, 
amphibolite), lower crust (granulite, mafic granu
lite, amphibolite), and the upper mantle (spinel 
peridotite, dunite, garnet peridotite, garnet 
megacrysts), as well as kimberlitic indicator min
eral xenocrysts. According to Hearn and McGee 
(1983) neither diamond nor eclogite has been found 
in these intrusives. 

The available analyses of peridotitic garnets 
from the Williams kimberlit.esindicate thecomposi· 
tions are equivalent to G9, None of the garnets 
analyzed by Hearn and McGee (1983) fell within the 
GIO Csub-calcic P}TOpeS) field. However, preSl:\ure· 
temperature estimates from co-existing ortho
pyroxene-clinopyroxene pairs in some of the 
peridotite nodules indicate some ofthe nodules may 
have originated from depths within the diamond 
stability field (Fred Barnard, written communica
tion, 1994). 

Treasure and Rosebud Counties 
(Porcupine Dome Field) 

The Porcupine Dome Field, located in south
eastern Montana, includes four intrusives known as 
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Figure 39. Exposed hypabyssal facies Williams kimberlite in 
the Missouri Breaks, Montana. 

Froze-to-Death Butte, Gold Butte, Geyser Spring, 
and Johnson Ranch Butte. Froze-ta-Death Butte is 
a multiple ventcomplex located 8 .5 m iles northwest 
of Hysham (Figure 40). Gold Butte lies 25 miles 
northeast of Froze-to-Death Butte; Johnson Ranch 
and Geyser Spring lie between these two along 
strike. suggesting structural control. These intrusives 
are interpreted to be Eocene in age (TIoden, 1997). 

20' 

The rocks which form Froze-to-Death Butte are 
described by Mitchell and Bergman (1991) as mas
sive hypabyssal intrusive breccias consisting of al
tered olivine-phlogopite-diopside iamproite. In 
contrast, Ooden (1996) indicated the rocks forming 
both buttes do not resemble lamproite, but are 
instead ultramafic lamprophyres (aillikites) that 
share some affinities with kimberlite. In particular, 
he reports the intrusives contain picroilmenite and 
garnet macrocrysts. 

According to Doden (1996), the picroilmenites 
are 1 to 5 mm in size and have moderate MgO (5-13 
wt. %), low Crp:t «0.7 wt.%), and crystal rims en
riched in MgO relative to the cores. ThesevaJues are 
characteristic of kim berlitic ilmenites (Doden, 1996). 
Garnets (1 to 4 mm) from the Porcupine Dome area 
include two compositional and color ranges. One 
consists of pink-orange garnet that resembles 
ecJogiticgarnets. ThesehaveOtoO.1 wt.%Cr20 3, 1.0 
to 4.5 wt.% CaO, 8.1 to 13.2 wt.% MgO, 22.8 to 30.8 
wt.% FeO, <0.06 wt.% TiO~, and <0.07 wt.% Nap. 
According to Doden (1996), these garnets are simi
lar to some Missouri Breaks garnets derived from 
uppe r crustal sources. 

The second type of garnet is reddish-purple and 
is similar to peridotitic garnets. These garnets con
tain 5.7 to 7.0 wt.% Cr~P3) 4.7 to 7.0 wt.% CaO, 18.6 
to 21.6 wt.% MgO, and 5.9 to 7.9 wt.% FeO. The 
peridotitic garnet compositions primarily fall within 
the G9 compositional field ; however, a few have sub
calcic G 10 compositions similar to garnets found as 
diamond inclusions (Ooden and Gold, 1993). 

Although the lamprophyres apparently sampled 
the diamond stabi li ty field , the picroilmenite com
positions are depleted in Cr20 a. indicat ing that oxi
dizing conditions prevailed in the magma. This may 
suggest that diamond preservation was not favor-

able. However, si nce the magmas 
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Geyser Spring Dikes 
(E-W trending) 

did apparently sample the diamond 
stability field , the search for uu
djscovered (buried) pipes of olivine 
lamprophyrc and lamproite in this re
gion may be productive. 
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Figure 40. Location map of the Froze·to-Death Butte lamproite in central 
Montana (after Mitchell and Bergman, t991). 
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Utah (Wyoming craton) 

The northern part of Utah is UD

derlain by Archean rocks of the Wyo
ming Province. South of the province, 
portions of the state are underlain by 
Proterozoic basement rocks. Some of 
these basement rocks may provide a 
favorable source for kimberlite or 
lamproite. Lamproites, minettes, and 



mica-peridotites are all reported in Utah, although 
no diamonds are known from the state. 

Daggett County 

Several stream sedimentsamplescoUeeted from 
streams draining to the north into the Green River 
Basin from the Uinta Mountains and DaggettCounty 
have yielded kimberlitic indicator minerals 
(McCandless and others, 1995). The source of the 
minerals remains to be discovered. 

San Juan County 

Three ultramafic diatremes are recognized south 
of the Wyoming craton in the Colorado Plateau of 
southern Utah , southeast of Mexican Hat. These 
are the Mule Ear, Moses Rock, and Cane Valley 
intrusives. The rocks were originally described as 
kimberlite (McGretchen and Silver, 1970). but are 
currently considered to be related to minettes 
(Mitchell, 1986). 

The Moses Rock diatreme in Utah, and the 
nearby Gamet Ridge diatreme in Arizona, contain 
abundantG9 garnets with relatively low Cr20 3 (1 to 
5 wt.%). A temperature histogram based on the 
nickel thermometer for the garnets shows all the 
garnets were derived from shallow depths within 
the graphite stability field (Griffin and Ryan, 1993). 

MOBes Rock dike. The Moses Rock dike is exposed 
over a 3.B-mile strike length and reaches a maxi
mum width of 950 feet. The dike is brecciated and 
intrudes Permian sandstones and siltstones of the 
Cutler Formation. Thedike has been dated al30 Ma 
(Brookins, 1970a). 

A detailed investigation by McGretchin (1968) 
suggested that the kimberlitic minerals in these 
breccias were derived by mechanical disaggregation 
of mantle rocks (spinel peridotite and garnet peri
dotite) from a depth of30 to 180 miles. The breccia 
includes a variety of xenoliths from the surrounding 
country rock , as well as crustally derived igneous 
and metamorphic rocks, and a small number of 
eclogite, pyroxenite, and rare peridotite nodules 
(Meyer, 1976). 

Cane Valley intrusive. The Cane Valley intrusive 
is a collapse structure about 0.5-mile in length that 
reportedly contains kimberlitic and carbonatitic 
dikes. 
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Summit County 

Lamproites and mica peridotites are found 40 
miles east of8alt Lake City near Kamas. The Moon 
Canyon lamproites (40 Ma), located a short dis
tance southeast of Kamas , consist of hypabyssal 
olivine-sanidine-diopside-richterite-phlogopite 
lamproite nows and sills (Figures 41 and (2). 
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Figure 41 . location map of Moon Ganyon lamproite Ilows 
and sills near Francis, Utah (aller Mitchell and Bergman, 
1991). 

Figure 42. Flow banding In Moon Canyon lamproile, Utah. 



The Whites Creek lamproites (13 Ma) to the 
northeast of Kamas (Figure 43) include a series of 
small orendite dikes, which have penetrated upper 
Cretaceous shales, 2 miles northwest of the Uinta 
North Flank fault zone. These lamproites contain 
chrome spinel, phlogopite, and olivine. Compared 
to the Moon Canyon lamproites, the Whites Creek 
lamproites have less SiD! and nearly twice the MgO 
content. 

In Lh~ same general area, mica-peridotite was 
intersected in the Silver King tunnel in the Park 
City mining district. Another mica-peridotite was 
reported along the Erickson Basin faul t in Smith
Moorehouse Canyon of northeastern Utah (Henage, 
1972). The latter peridotite (39 Ma) contains melilite 
and biotite, suggesting the rock is possibly an alnOite. 
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Figure 43. Location map 01 the Whites Creek lamprolte dikes. 
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Great Basin-Rocky Mountain region 
The Great Basin -Rocky Mountain region of the 

western United States includes aU or portions of 
Arizona , Colorado, Idaho, Montana, Nevada, New 
Mexico, Utah, and Wyoming. Parts of this region 
are underlain by rocks of the Wyoming craton, which 
form part of an archon and proton (Figure 5) that is 
considered to be one ofthe more favorable terranes 
in the United States for the discovery of diamondif
erous kimberlite and lamproite. The states of Colo
rado, Montana, Utah , and Wyommg bave been 
discussed on pages 9-48 under the Wyoming craton. 
Thus, this section will be confined to those states 
outside the Wyoming craton but still within the 
Great Basin- Rocky Mountain region. 

Arizona 

Other than diamonds of extraterrestrial origin 
found in the Diablo Canyon meteorite east of Flag
staff (Blank. 1935). the only other reported dia
monds in Arizona include a one-carat, brown 
diamond found ncar Philadclphilos, and diamonds 
reportedly found in the Santa Maria River several 
miles west of Prescott (Mather, 1941). The exact 
location of the Santa Maria diamonds was not given, 
and their authenticity is considered suspect. 

Ultramafic rocks in Arizona include 30-Ma ul
tramafic lamprophyres in the Navajo volcanic field 
of the Colorado Plateau. The timeofemplacementof 
these rocks coincided with uplift of the Colorado 
Plateau (Anderson and Perkins, 1975). Arizona is 
underlain by Proterozoic age rocks. 
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Apache County 

A group of potassic-rich, mafic to ul tramafic 
volcanic rocks and breccias occurs in the Navajo 
volcanic field of the Four Corners region of north
eastern Arizona, northwestern New Mexico, south
eastern Utah, and southwestern Colorado on the 
Colontdu Plateau. Some of these rocks have simi
larities to kimberlite, but recent studies indjcate 
Lhey a.n~ probably DoL kimberlites, and were derived 
from depths too shallow for diamond. 

Problems have arisen in the classification of 
these rocks. For example, Naeser (1971) reported 
the intrusives in the Navajo volcanjc field (includ
ing Buell Park, Fort Defiance, Garnet Ridge, Coli
seum, Hosk.ietso, Hopi Buttes, and Hunters Point) 
were minettes and monchiquites, and Roden and 
Smith (1979) reported the field included minette 
intrusives and diatremes and rare kimberlitic tufT 
pipes and dikes . Schmitt and others (1974) also 
indicated that rocks of kimberlitic affinity occur in 
the volcanic fi eld _ More recently, Laughlin and 
others (1989 ) indicated tha t the potassic-rich vol
canic rocks in this region included katungites, 
monchiquiLes, olivine leucitit.es, vogesites, alnoites, 
minettes, and kimberlitic tuffs, but according to 
Mitchell (1986), 8 number of these diatremes, plugs, 
and dikes previously considered kimberlite (e.g., 
BueU Park, Mule Ear. Moses Rock, and Cane Val
ley) are related to minettes. 



More recently, Doug Smith (written commu
nication , 1995) reported that the ultramafic 
diatremes of the Navajo field are best described 
as: "serpentinized ultramafic microbreccias," and 
indicated that: "the serpentine-rich matrix of the 
diatremes appears to have intruded as a gas
solid mi xture and no textural or chemical evi 
dence ofa melt component has been recognized in 
the matrix" (Roden. 1981; Smith, in press). The 
maximum depth sampled by these intrusives is 
possibly no greater than about 45 miles (Doug 
Smith. written communication. 1995). 

The Garnet Ridge intrusive within the volcanic 
field consists offour small intrusives within 3 miles 
of one another. The largest is about 1000 feet across 
and consists of tuff and lapilli tuff (Meyer, 1976), 
and contains both chromian diopside and pyrope 
garnet (Allen and Bulk. 1954). 

One of the intrusions in the Navajo volcanic 
field may have been the source of some of the pyrope 
garnets used in the salting ofa sandstone outcrop in 
northwestern Colorado. Garnets from the Mules 
Ear area, in particular, exhibit similarities to the 
garnets at the diamond hoax site (McCandless and 
others, 1995). 

Idaho 

The Wyoming craton (archon) extends from 
Wyoming into eastern Idaho, which marks the west
ern boundary of the craton (Hausel and others, 
1991). Areas to the west of eastern Idaho are gener
ally considered unfavorable for the emplacement of 
diamondiferous kimberlite and lamproite, even 
though a few placer diamonds have been reported in 
western Idaho. 

For example, Kunz (1885) reported a few small 
diamonds had been found in placers in Idaho; ac
cording to Shannon (1926), the only authenticated 
diamonds in Idaho were derived from the Rock Flat 
gold mine in Adams County. The mine was located 
at the head of Little Goose Creek Canyon five miles 
east of New Meadows near McCall This area lies 
along the west..central border of the state in an area 
considered unfavorable for in situ diamonds. 

Microscopic diamonds were also reported in the 
black sands of the Snake River. Unfortunately, no 
exact location was given for these diamonds as the 
Snake River cuts across the entire state from east to 
west. The diamonds were reported to be grayish
white and more or less opaque, with a few greenish 
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stones. Most of the crystals were described as frag
ments oflarger diamonds (Blank, 1934), suggesting 
a distal source. 

In recent years, reports of lamproites in the 
McCall area have led to some exploration for dia
monds in western Idaho. However, the presence of 
lamproite in this region remains to be verified. 

Adams County 

Three small diamonds were reported1y found in 
1913 in Adams County, western Idaho. The dia
monds were recovered from the heavy concentrates 
of several cubic meters of gravel. The largest dia
mond was a grayish octahedron with greasy luster 
that weighed 0.33 carat. nmenite, chromite, zircon, 
magnetite, garnet, monazite, and corundum (TUby) 
were also reportedly found in the concentrates (Shan
non, 1926; Sinkankas, 1959). An unconfirmed 1947 
report indicated that a 19.5-caratdiamond had been 
found at Rock Flat in the same general area, 4 miles 
west of McCall (Sinkankas, 1959). This diamond (?) 

was found in a drainage in the area of section 35, 
T19N, R2E, and section 2, T18N, R2E. 

According to the Northern Miner (January 9, 
1995), drilling in this area by Golconda Resources 
intersected lamproitic tuff containing pyrope gar
net, chromian diopside, and ilmenite. The author 
was unable to verify the report. 

Owyhee County 

Diamonds were reported in gold placers along 
the Owyhee River in the southwestern corner of the 
state (Blank, 1934). 

New Mexico 

Much of New Mexico is underlain by Proterozoic 
basement, but only one report of a diamond is known. 
Due to the lack of details, it is not known if the 
diamond was verified. 

Some mantle material is found as nodules and 
cognate xenocrysts in breccia pipes in the Navajo 
volcanic field in the Four Corners region, north
western New Mexico. Dunite and peridotite mantle
derived xenoliths are also reported in basaltic breccia 
in southern New Mexico. 



A large part of New Mexico, like Arizona and 
parts of southern Utah and Colorado, have rela
tively high geothermal gradients cOIlEidered unfa
vorable for diamond deposit.<;. 

Colfax County 

A lamproite plug was reportedly discovered 
southeast of Raton in northeastern New Mexico in 
the early 19809 by an exploration company search
ing for diamonds. No diamonds were found. 

Dona Ana County 

Kilbourne Hole, a Jate Pleistocene volcanic maar 
located 20 miles southwest of Las Cruces in south
ern New Mexico, forms a prominent crater of basalt, 
basalt breccia, and pyroclastics. The maar contains 
mantl e xenoliths, and lower and upper crustal nod
ules includingdunite and peridotite. Fuhrbach (1992) 

reported that some of the nodules contained gem
quality peridot, but no diamonds are reported in 
the area. 

San Juan County 

The Greens Knob intrusive in the northwestern 
corner of the state consists of Japilli tuff and is 
about 0.5 mile in diameter (Meyer, 1976). The rock 
was initially classified as kimberlite (D. Smith, 
1979). but. more recently has been recognized as a 
minette (Mitchell, 1986). Minettes have also been 
identified at nearby Fluted Rock, Outlet Neck , the 
Beast, Beelzebub, and Black Rock diatremes (Allen 
and Bulk. 1954). 

Santa Fe County 

A diamond was reported from gravels near 
Santa Fe in north-central New Mexico (Blank, 1935). 

Appalachian Mountains, eastern United States 
Many diamonds have been reported in the Ap

palachian Mountains region of the eastern United 
States. Diamonds have been reported from Ala
bama, Georgia, Kentucky, Maryland, New York, 
North Carolina, South Carolina, Tennessee, Vir
ginia, and West Vi.rginia. The authenticated dia
monds range in weight from 0.25 carat to 34.46 
carats. There have also been reports of diamonds 
weighing more than 100 carats from this region, 
although these have not been verified. The great 
majority of the stones found in the Appalachians 
were recovered as a by·product of historical placer 
gold mining. 

The source of the diamonds in this region is 
unknown, and since much of the Appalachian re· 
giOD is part of the Grenville terrane which is a 
tecton, this region is considered unfavorable for 
dlamondlferous kimberlite and lamproite. even 
though diamonds have been reported from alnoite 
at lie Bizard, Quebec. Canada (Raeside and 
Helmstaedt, 1982) and reportedly found in peridot
ite in New York and Maryland. Several writers have 
suggested that the diamonds in the Appalachians 
originated from a distant source and were trans
ported to the region by streams, glaciers, and even 
migrating birds from South America, or were the 
product of fraud. Some early writers even specu
lated that the diamonds were derived from nearby 
outcrops of itacolumite (micaceous sandstone) 
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(Ha usel and Bond, 1994). However, kimberlite, 
ophiolite, micaceous peridotite, and diamondiferous 
(?) peridotite have all been reported in the Appala
chians; thus, it is possible that the source of many of 
the diamonds in this region originated from nearby 
mantle-derived host rocks. 

Many of the kimberlites found in the Appala· 
chians are reportedly localized at the intersections 
of reactivated faults with cross-st.ructural linea
ments (Parrish, 1984). Such lineaments may have 
provided access fOI" several undiscovered kimberlites. 

Alabama 

Alabama forms part of the coastal plain of the 
United States, and IS not considered to be a tavor· 
able terrane for diamonds, except for the occasional 
stones that have been stream transported from host 
rocks outside Alabama. However, diamonds have 
been reported from three localities in Alabama 
(Sinkankas, 1959), apparently all found in placers. 
These stones, ranging from 2.41 to 4.61 carats, are 
documented, and two of the stones were donated to 
the American Museum of Natural History. Two of 
the diamonds were found near the southern margin 
of the Appalachian uplift. 



Lee County 

A distorted 4.61-carat octahedron was found in 
Lee County along the eastern margin of the state 
near the Chattahoochee River. The diamond was 
placed in the American Museum of Natural History 
(Blank, 1935; Sinkankas, 1959). 

St. Clair County 

In 1905, a greenish, 2.41-carat diamond was 
found near Prescott Siding about 1.25 miles east of 
Brompton in the northeastern portion of the state 
(Blank, 1935). 

Shelby County 

In 1900, a faint yellow octahedron was found 
near Birmingham in the northeastern portion ofthe 
state. The diamond was placed in the American 
Museum of Natural History (Sinkankas, 1959) and 
weighed 4.37 carats (Blank, 1935; Mather, 1941). 

Georgia 

Georgia is considered unfavorable for in situ 
diamonds in that much ofthe state is located within 
the coastal plains. Even though the Appalachian 
uplift lies along the northwestern margin of the 
state, the Appalachians are part of the Grenville 
tecton, which is an unfavorable terrane for diamond
iferous kimberlite and lamproite. However, the avail
able historical reports indicate that possibly many 
diamonds may have been found in placer gold mines 
in Georgia. 

The source of the diamonds is unknown, and 
most of the discoveries are poorly documented, so 
the actual number of diamonds found could have 
ranged from several to dozens. The great majority of 
the stones were reported from the Appalachian 
region in the northern portion ofthe state (Figure 1). 

The diamonds were described as ranging from 
microdiamonds to possibly the largest diamond ever 
found in the United States (although this stone was 
not verified). According to Cook (1978), diamonds 
have been reported from Banks, Bartow, Burke, 
Camden, Carroll, Cherokee, Clayton, Cobb, Dawson, 
Forsyth, Gwinnett, Habersham, Hall, Haralson, Lee 
(7), Lumpkin, Paulding, Twiggs, and White Coun
ties (Figure 1). Unfortunately, very few of the 
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reported gemstones were verified. The first report of 
diamonds in Georgia was in 1843, when diamonds 
were recovered from gravels in placer gold mining 
operations in Hall and White Counties (Sinkankas, 
1959). The reported diamond occurrences are de
scribed below. 

Burke County 

A hexoctahedron weighing 7.11 carats was found 
at the old Shell Bluff post office along the eastern 
edge ofthe state (Cook, 1978). 

Camden County 

Two 50-mesh diamonds were identified in the 
heavy concentrates of stream placer samples from 
Camden County along the coast. One stone was a 
colorless hexoctahedron (Cook, 1978). 

Clayton County 

In 1887, a 4.25-carat yellow octahedron (9 x 10 x 
7 mm) with one dark inclusion was found on the 
Daniel Light farm three-quarters of a mile north
east of Marrow station (12 miles south of Atlanta) in 
the northern portion of the state. A second stone, 
possibly from Clayton County, was found in 1889 at 
an undisclosed location near Atlanta. This was a 
poor quality 2-carat stone (Cook, 1978). 

Hall County 

In 1843, a diamond was recovered at Winns or 
Williams Ferry at the mouth of a small creek that 
enters Muddy Creek, about a half-mile from its 
junction with the Chattahooche River in the north
ern portion of the state. The stone weighed more 
than 6 carats. The country rock was reported to 
consist of granite and pegmatite. 

There is an intriguing story about diamonds 
being found in gravel along the Stockeneter Branch 
of Glade Creek, 12 miles northeast of Gainsville. 
The property was mined in the 1850s for gold, and 
diamonds were frequently encountered in the sluice 
box clean-ups. Several pounds of diamonds were 
reportedly saved by a Dr. Loyd and his family. The 
diamonds were reported to average 4 carats in weight 
and included three very large stones- the largest 
weighed more than 100 carats. This large stone may 
have been quartz. 



A Mr. Stephenson also reported finding several 
small, well-formed stones in the area of the Glade 
Gold Mine several year s later (Cook, 1978). The 
U .S. Geological Survey also reported diamonds in 
the vicinity of Glade Creek (U.S. Geological Survey, 
1968). 

Lee County 

A diamond found in Lee County was sold to 
Tiffanys in 1901. The stone was a flattened 
hexoctahedron of 3.5 carats and was white with a 
greenish tint (Cook, 1978). The reported discovery 
was described to be near Columbus, Georgia, which 
would suggest that the diamond may have been 
found in Lee County, Alabama, instead of Georgia, 
since Columbus lies immediately east of Lee County, 
Alabama. Lee County, Georgia lies 50 miles south
east of Columbus. 

Twiggs County 

A number of diamonds were reported on the 
Nelson property 10.5 miles southeast of Macon, or 
about 1.5 miles northeast of Pikes Peak Station in 
the center of Georgia (Cook, 1978). 

White County 

Some small diamonds were reported from gold 
placers in the N achoochee Valley in the northeast
ern corner of the state. These included a 3-grain 
diamond recovered from a long tom in White County. 

Three small diamonds (0.125-, 0.15-, and 0.5-
carat, respectively) were also found in the Horshaw 
gold placer in the N achoochee Valley near Loudsville. 
These were described as opaque with no definite 
shape. Another diamond was reported from Lot 10 
on the Lumsden property (the Lumsden property 
may be part ofthe Horshaw mine according to Cook, 
1978). Other reports indicate stones of good quality 
were found in this region. For instance, a perfect 
diamond weighing nearly a carat was reportedly 
recovered from a gold mine in the county. 

Kentucky 

Much of Kentucky lies within the Appalachian 
uplift and is underlain by basement rocks of the 
Grenville tectono Thus the state would be consid
ered unfavorable for the discovery of commercial 
diamond deposits . 
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Kimberlite, mica-peridotite, and at least one 
diamond have been found in Kentucky. The 
kimberlites in eastern Kentucky have received a 
fair amount of exploration interest in the past, and 
based on the chemistry of some megacrysts and 
nodules from the kimberlites, it is possible that the 
intrusives originated within the diamond stability 
field. However, there are no verified reports of dia
monds from the kimberlites, and bulk sampling of 
the Ison Creek kimberlite by Cominco American 
Inc. in the early 1980s yielded no diamonds. 

Adair County 

According to Sinkankas (1959), a yellowish 
0.766-carat diamond was reported from a stream 
near Montpelier in southern Kentucky. This is prob
ably the same diamond that was reported in Russell 
County in the same general part of the state. 

Crittenden County 

Approximately 20 ultramafic igneous dikes (257 
Ma, age date from Zartman and others, 1967) occur 
near the town of Marion in western Kentucky. The 
dikes are part of a larger field of about 50 intr usives 
which extend into southern Illinois (Koenig, 1956). 

These intrusives were initially described as mica
peridotite and occasionally referred to as kimberlite. 
However, the overall mineralogy, especially the pau
city of garnet and pyroxene, is not consistent with 
kimberlite (Meyer, 1976). The rocks are more appro
priately classified as mica-peridotite or lamprophyre 
depending on the presence or absence of olivine or 
olivine pseudomorphs. 

Elliott County 

Three kimberlite intrusives (two diatremes and 
one dike) occur in Elliott County, eastern Kentucky, 
along Ison Creek and Hamilton Branch (Figure 
44). The intrusives cut Lower Pennsylvanian sedi
mentary rocks and have been dated at 279 and 270 
Ma (Permian) (Zartman and others, 1967). Aero
magnetic surveys over the region identified a 200-
gamma magnetic anomaly associated with the 
kimberlites (Parrish and Lavin, 1982). 

The two diatremes consist of multiple phases of 
diatreme and hypabyssal facies kimberlite domi
nated by kimberlite breccia with less common mas
sive kimberlite. Sparse stream sediment sampling 
in the area suggests the intrusives are either more 
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Figure 44. Location map of the Ison Creek and Hamilton Branch kimberlites, Kentucky 
(after Bolivar, 1982). 

widespread than previously reported, or that an 
undiscovered intrusive (or intrusives) occurs nearby 
(J.E. Bond, personal communication, 1994). 

The intrusives consist of phlogopite-poor, ilmenite
and pyrope-rich kimberlite containing some mantle 
and crustal xenoliths, xenocrysts, and megacrysts 
(Schulze, 1985). The host kimberlite is in
equigranular with common phenocrysts and 
metacrysts of serpentinized olivine, pyrope garnet, 
picroilmenite, phlogopite, and minor pyroxene. Stud
ies indicate the ilmenite contains appreciable mag
nesium (Meyer, 1976). One published ilmenite 
analysis yielded 9.39 wt.% MgO and 0.21 wt.% 
Cr20 3 (Garrison and Taylor, 1980). The ground
mass is serpentinized and carbonatized and con
sists of serpentine and calcite with accessory 
perovskite, apatite, and chlorite (Bolivar, 1982). 

Equilibration temperatures and pressures de
termined for some metacrysts and garnet lherzolite 
nodules from the Kentucky kimberlites fall within 
the diamond stability field (Taylor, 1984). In other 
words, the chemistry of these metacrysts and nod
ules suggest these intrusives may have originated 
within an area of the mantle where diamonds are 
stabile. Garnets of peridotitic paragenesis are pre
dominately calcic-chrome pyropes of lherzolitic af
finity; however, a few sub-calcic, chrome pyropes 
have also been recovered from the area. 

The intrusives were tested for diamond content 
shortly after their discovery in 1885, and a 72-foot-
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pany in the early 1980s; 
Janse (1994b) reported it to 

be barren. However, local residents report that three 
diamonds were recovered by the Kentucky Kimber
lite Diamond Mining Company, and another was 
reportedly recovered from a nearby drainage and 
cut into a gemstone (J.E. Bond, personal communi
cation, 1994). The lack of common G 10 pyrope gar
nets from this kimberlite, however, suggests that 
the intrusive may be a poor exploration target. 

Russell County 

There is at least one verified report of a diamond 
in Kentucky. This diamond was recovered from 
Cabin Fort Creek, Russell County, in the southern 
portion of the state. The diamond weighed 0.776 
carat and was incorporated into the V .S . National 
Museum's collection (Holden, 1944). There are no 
known mafic or ultramafic intrusives near this site. 

Maryland 

Maryland lies along the east coast of the V nited 
States adjacent to the Grenville tectono The state is 
considered unfavorable for diamondiferous host rocks 
based on current exploration concepts; however, 
both kimberlite and diamondiferous peridotite have 
been reported in Maryland. The report of diamond
iferous peridotite in Maryland is intriguing, in that 
no recent reports could be found on this occurrence. 



a.~~~ __________ ~~ ________ ~~~ ____ ~~ b. L---'1!II!l:l~-"""-' 
Figure 45. (a) Exposed Ison Creek kimberlite with (b) the nearby remains of a past diamond testing operation. 

Baltimore County 

Diamonds were reportedly discovered in situ in 
an altered serpentinized peridotite at Bare Hills, 
northern Maryland (Mather, 1941). No other infor
mation could be found on this occurrence. 

Washington County 

Kimberlite is reported near Clear Springs in 
northwestern Maryland. The Clear Springs intru
sive appears to lie on a northeasterly-trending struc
ture which also controlled the emplacement of the 
Mt. Horeb, Virginia and Norris, Tennessee 
kimberlites to the southwest (Parrish and Lavin, 
1982) (Figure 46). This belt of kimberlite intrusives 
parallels a second belt of kimberlites farther to the 
west, which includes those in Kentucky, Pennsylva
nia, and New York. Both of these belts should pro
vide exploration targets for additional kimberlites. 

New Yor k 

The western portion of New York state is lo
cated within the Grenville tectono Kimberlite in the 
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state has been reported in the southern portion of 
the state in the Ithaca field south of Syracuse. 
Kimberlite is also reported near Syracuse and has 
been reported near Mannhein. Along with these 
intrusives, a diamond was reportedly found in situ 
in a peridotite near Syracuse. It is not known ifthe 
find was verified, nor is it known if this particular 
peridotite is the same intrusive as the kimberlite 
reported near Syracuse by Parrish and Lavin (1982). 
Detrital diamonds have also been reported from 
three other counties in the state. 

The Ithaca field lies along a major trend which 
includes kimberlites in Pennsylvania and Kentucky 
to the southwest (Parrish and Lavin, 1982). The 
possibility of additional discoveries of kimberlite 
along this trend is considered good. The possibility 
of the kimberlites containing commercial amounts 
of diamond is considered unlikely. 

Clinton County 

Diamonds have been reported in glacial drift at 
Plattsburg in the northeastern corner of the state 
(Mather, 1941). No details were given. 
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Figure 46. Kimberli te and associated lineaments in the eastern United States (after Parrish and 
Lavin, 1982). 

More recent work by 
Kay and others (1983) 
expanded the Ithaca 
field to 82 dikes and one 
small diatreme known 
as the Poyer Orchard 
diatreme. Kay and oth
ers (1983) examined 
three of the intrusives 

Herkimer County 

Kimberlite was reported near Mannhein east of 
Little Falls (Wagner, 1914). 

Onondaga County 

Blank (1934) reported that a microscopic dia
mond was found in peridotite near Syracuse, New 
York, north ofIthaca. The diamond apparently was 
described in 1921 after a microscopic study of the 
peridotite by a geologist at Syracuse University 
(Mather, 1941). Kimberlite is also reported near 
Syracuse (Parrish and Lavin, 1982). It is unknown 
whether or not the reported kimberlite and peridot
ite are the same intrusive_ 

Putnam County 

A diamond was reportedly recovered from a 
butchered chicken at Cold Spring, New York, near 
the southeastern corner of the state (Mather, 194D
No other details were given_ 

Tompkins County 

The Ithaca kimberlite field south of Syracuse 
includes several kimberlite dikes and one diatreme 
(Figure 47) (Martens, 1924; Kay and others, 1983). 
The exposures are described as narrow dikes of 
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and suggested the 
kimberlite magmas originated from depths of less 
than 90 miles. Both G9 pyropes and chromian diop
side were recovered from the kimberlites_ 

The dikes range from relatively fresh kimberlite 
with visible red garnets and chromian diopside to 
highly altered rock (Kay and others, 1983). The 
altered dikes consist of mica and serpentine with 
rare phenocrysts of olivine. The groundmass con
sists of perovskite, apatite, and magnetite with 
ubiquitous serpentine, chlorite, and calcite. Mar
tens (1924) recorded the presence ofsmall amounts 
of chromite, picotite (chromian spinel), graphite, 
red garnet, and bright green diopside. 

The presence of me Ii lite in some of the dikes led 
Martens (1924) to refer to these rocks as alnoites. 
However, later work by Kay and others (1983) dis
proved the presence of melilite. Foster and Reitan 
(1972) suggested that most of the dikes are 
kimberlitic based on texture, composition, and min
eralogy. Three of the intrusives examined by Kay 
and others (1983) were reported to contain mantle 
xenocrysts and rare xenoliths. Clinopyroxenes of 
mantle origin from the kimberlites yielded composi
tions >0.5 wt.% Cr20 3 and 0.5 to 2.0wt.% NazO (Kay 
and others, 1983). 

St. Law rence County 

A diamond was reported by Sinkankas (1959) in 
northern New York from the Grass River near 
Massena. The report is unconfirmed. 
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Figure 47. Location map of the Ithaca, New York kimberlite field (after Kay and others, 
1983). 

Diamonds ranging from 
0.5 carat to over 2.0 carats 
were reported at the J .C. Mill 
gold mine. According to Blank 
(1934), the Mill diamonds 
were all questionable and may 
have instead been quartz or 
zircon. Kunz (1907), however, 
reported one of the diamonds 
to be an octahedron (unlike 
quartz or zircon!). Diamonds 
were also found nearby at 
Dyor tsville in McDowell 
County, about 4 miles south
west of Briddletown. A dia
mond (0.31 carat) from this 
region was incorporated in the 
State Museum at Raleigh 
(Sinkankas, 1959). 

North Carolina 

North Carolina lies along the coastal plain of 
the east coast of the United States, and is bordered 
on the west by the Appalachian Orogen and Upper 
P iedmont. Diamond, chromite , pyrope, and 
menaccanite [according to Sinkankas (1964), 
menaccanite is ferroan geikeilite (picroilmenite?)] 
have been reported at several localities in North 
Carolina, suggesting that kimberlite, or a similar 
undiscovered intrusive, may occur within the state. 

North Carolina has also produced several dia
monds, some of probable gem quality. Several ofthe 
diamonds have been found in the Upper Piedmont 
region of North Carolina, which is underlain by 
Precambrian schists (Late Proterozoic) and includes 
a peridotite belt west of the known diamond locali
ties (Blank, 1934). Whether or not the peridotites 
are host to mantle material is unknown. 

Diamonds were first discovered in North Caro
lina in 1843 associated with placer gold mining 
activities, and other diamonds were periodically 
found until 1893. The exhaustion of auriferous grav
els, and the sharp reduction of placer gold mining, 
led to the decline of the diamond discoveries 
(Sinkankas, 1959). 

Burke County 

In 1843, an octahedral diamond was discovered 
at the ford of Briddle Creek in the Appalachian 
region, western North Carolina. This was followed 
by the discovery of a second diamond nearby. In 
total, at least three diamonds have been reported 
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It may be significant that ilmenite and chromite 
were also reported from the Mill gold mine. Pyrope 
garnet has also been reported in the gold washings 
of Burke County (Kunz, 1885), and ilmenite was 
reported from the Linnville Mountain area (J.E. 
Bond, written communication, 1987). 

Cleveland County 

Blank (1934) reported that a small, bright, ca
nary yellow stone weighing 0.75 carat was found 
near Kings Mountain in southwestern North Caro
lina, in 1893. 

Franklin County 

Two diamonds were found at the Portis mine in 
the northeastern portion of the state. One of the 
diamonds was described as a beautiful octahedron 
(Blank, 1934; Kunz, 1885). 

Lincoln County 

A greenish, elongated hexoctahedron, approxi
mately 0.5 carat, was found in 1852 near Cottage 
Home in the southwestern portion ofthe state. This 
diamond was transparent but had a greenish hue 
(Sinkankas, 1959). 

Madison County 

Kunz (1885) reported that purple almandines to 
red pyrope garnets were found four miles from 



Marshall in western North Carolina. [Author's note: 
almandine is generally red to reddish-brown and 
pyrope is typically purplish-red, lavender or yellow 
orange. Kunz may have reversed the descriptions of 
the garnets.] 

Chromite and menaccanite (ilmenite) were re
ported from Carter's mine, and ilmenite was also 
reported from the Big Laurel and Haynie mines 
(Genth, 1891). 

McDowell County 

Two or three small diamonds were discovered in 
the headwaters of Muddy Creek in western North 
Carolina (Blank, 1934). Sinkankas (1959) also re
ported that several diamonds were found at this 
locality. 

The three diamonds were recovered from a placer 
gold mine at Dysortville (U.S. Geological Survey, 
1968). One was a "fine stone" that was picked up at 
Dysortville on the Bright farm in 1886. This speci
men was a distorted, twinned, 4.33-carat hex
octahedron, reported to be transparent with a 
grayish-green tint. The diamond was placed in the 
Tiffany-Morgan collection ofthe American Museum 
of Natural History (Blank, 1934). In 1877, another 
stone was reported from this region that weighed 
2.38 carats. This diamond was flawed, white, ir
regular and flattened (Blank, 1934). Pyrope and 
ilmenite (menaccanite) have also been reported in 
the gold washings of McDowell County (Genth, 1891). 

Mecklenburg County 

In 1852, a perfect, white, one carat stone was 
found at Todd's Branch in southwestern North Caro
lina. A "beautiful stone as large as a chinquapin" 
was also found here (Holden, 1944) [author's note: a 
chinquapin is a small nut] . According to Sinkankas 
(1959), a black crystal of good size was also reported 
from this locality, and was smashed by a hammer in 
the mistaken belief that diamond was indestruc
tible. 

Rutherford County 

A distorted, yellow, clear and flawless 1.33-
carat hexoctahedron, with curved faces was found 
in 1845 in the gold washings at Twitty's mine in 
western North Carolina (Blank, 1934). At about the 
same time, another diamond was reported from this 
locality (Sinkankas, 1959). Nearby, a 0.835-carat 
stone was found in a placer mine on the Levinthorpe 
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property. The Levinthorpe diamond was incorpo
rated into the U.S. National Museum (Holden, 1944). 
Another poor quality diamond was also described 
from the Levinthorpe placer by Kunz (1885). Il
menite (menaccanite) is also reported in the gold 
placers of the county (Genth, 1891). There is an
other report of a diamond found in Cane Creek (U .S. 
Geological Survey, 1968). 

Warren County 

Pyrope was reported in the gold washings of 
Warren County in northern North Carolina. The 
pyrope locality lies north of the two reported dia
monds discovered in Franklin County. 

Pennsylvania 

Portions of Pennsylvania lie within the Appala
chian orogen, and several mica-peridotite dikes were 
described from the southwestern part ofthe state in 
the 1950s. At least two of these peridotites were 
reclassified in the 1980s as kimberlite. Elsewhere in 
the state, some pyrope garnets have been reported; 
however, no diamonds are known. 

According to Koenig (1956), several peridotite 
dikes occur in the southwestern part of the state 
that intrude Pennsylvanian age sedimentary rocks. 
Within this same region, two kimberlite intrusives 
have been recognized- one at Masontown and the 
other at Dixonville (Parrish and Lavin, 1982). 

A gravity anomaly, known as the Vozoff gravity 
high occurs in north-central part of Pennsylvania 
east of the known kimberlites. Parrish (1984) sug
gested that this anomaly may be related to kimberlite 
magmatism. 

Chester County 

Kunz (1885) reported that a purplish-red garnet 
with "sharp angles" was found in the Avondale 
quarry, Chester County, southeastern Pennsylva
nia. The color is suggestive ofpyrope; however, the 
sharp angles suggest the garnet had dodecahedral 
habit, and probably was not a mantle megacryst, as 
mantle megacrysts are typically rounded due to 
dissolution effects produced during transportation 
by the magma. 

Delaware County 

A dark red variety of garnet, similar to pyrope in 
color, was found in Darby Creek near Lazaretto in 



Delaware County, southeastern Pennsylvania. This 
occurrence was east of the Chester County occur
rence (Kunz, 1885). 

Fayette County 

A mica-peridotite dike was recognized by Kemp 
and Ross (1907) near Masontown, Fayette County, 
southwestern Pennsylvania. This peridotite was re
classified as kimberlite by Parrish and Lavin (1982) 
and Parrish (1984), and according to Taylor (1984) 
contains a well-preserved megacryst suite typical of 
kimberlite. 

The kimberlite dike intrudes a coal seam along 
a northwesterly-trending fault. Sosman (1938) con
cluded that the dike had an emplacement tempera
ture of approximately 500°C based on the coking 
effects of the coal. Geophysical studies show the 
kimberlite to be associated with a weak (100 gamma) 
magnetic anomaly (Parrish and Lavin, 1982). 

Indiana County 

A second mica-peridotite dike similar to the one 
in Fayette County is reported near Dixonville in 
Indiana County, 35 miles to the north. Parrish and 
Lavin (1982) and Parrish (1984) reclassified the 
rock as kimberlite. 

This kimberlite varies from 1 to 50 feet wide, 
and intrudes Pennsylvanian-age rocks, including 
coal. The rock has porphyritic texture with phlogo
pite, calcite, and ilmenite phenocrysts (Honess and 
Graeber, 1924). Olivine is not abundant, but when 
present shows varying degrees of serpentinization. 
Perovskite, green diopsidic pyroxene, titanium mag
netite, spinel, and garnet all occur in minor amounts 
(Meyer, 1976). The contacts between the intrusive 
and coal are sharp and show little evidence of meta
morphism (Deines, 1968). An apparent K-Ar date of 
185 Ma is consistent with the geology (Meyer, 1976). 

Rhode Island 

Peridotite is reported near Cumberland in Rhode 
Island (Blank, 1935). There are no known reports of 
diamond in the state. 

South Carolina 

According to Sinkankas (1959), unsubstanti
ated reports indicated diamonds were found in gold 
placers in some of the state's northern counties. 
Another report indicated that a white diamond was 
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found in a South Carolina placer, but no specifics 
were given. 

Some vermiculite deposits in the Enoree dis
trict, west of the Kings Mountain belt (see also 
Cleveland County, North Carolina), were examined 
by Bergman (1987) and interpreted as metamor
phosed lamproites. Mineralogically, these rocks con
sist of phlogopite, diopside, tremolite (or talc), 
K-feldspar, apatite, sphene, monazite, and zircon. If 
these were originally lamproite, only a few minerals 
characteristic of lamproite have been preserved. 

Although the mineralogy was modified by meta
morphism, the geochemical characteristics of these 
rocks are nearly identical to the average lamproite 
(Bergman, 1987). If these represent altered 
lamproite, possibly some vermiculite deposits in 
this region could provide diamond exploration tar
gets as long as diamond was initially present and 
was not destroyed during metamorphism. Bergman 
(1987) for example, reported that Late Proterozoic 
to Early Paleozoic vermiculite deposits occur 
throughout the Appalachian Mountains and Pied
mont. 

Tennessee 

The Appalachian Mountains continue through 
Tennessee, although much of the terrane is under
lain by Late Proterozoic rocks ofthe Grenville tectono 

Diamonds and kimberlite have both been re
ported in Tennessee. In 1956, Koenig reported that 
two "good quality" diamonds had been found in 1904 
in gravels immediately downstream from the Norris 
kimberlites in eastern Tennessee. Kunz (1907) re
ported that three other diamonds were found on 
Koko Creek, at the headwaters of the Tellico River 
in eastern Tennessee. The exact locations of these 
diamonds were not given, but were reported to have 
been derived from the bench lands of the Smoky or 
Unaka Mountains. 

Monroe County 

Several diamonds were reported from Monroe 
County about 50 to 55 miles south of the Norris 
kimberlite in Union County, southeastern Tennes
see (Holden, 1944). 

Roane County 

A diamond was reported at Union Crossroads in 
eastern Tennessee, about 30 to 35 miles down
stream (southwest) from the Norris kimberlites 



(Holden, 1944). According to Sinkankas (1959), the 
diamond was found on the south bank of the Clinch 
River, and weighed 3 carats. The stone was later cut 
into a 1.25-carat gem. 

Union County 

Two kimberlite intrusives, known as the Norris 
kimberlites, crop out along the northern shore of 
Norris Lake reservoir, 25 miles north of Knoxville in 
northeastern Tennessee (Figure 48). One of the 
intrusives lies under the reservoir, and is only ex
posed during the winter when the reservoir is low. 
The second intrusive is located primarily above the 
water line with a small portion extending into the 
reservoir (Figure 49). The intrusives were first 
recognized in 1869 and were classified as mica
peridotite in 1927 (Meyer, 1976). Later work by 
Meyer (1975) showed the peridotites to be kimberlite. 
The kimberlites occur as distinctly foliated serpen
tine mica schist with no apparent megacrysts (Fig
ure 50). However, numerous tiny pyrope garnets 
occur in a drainage cutting the schist, many of which 
are calcic pyropes and probably were derived from 
shallower depths than diamonds. 

The intrusives trend northeasterly for nearly 
3000 feet. Based on aeromagnetic data, they are 
interpreted as near-vertical plugs intruding Sil
urian and Devonian strata, and some nearby geo
physical anomalies may indicate the presence of 
additional kimberlites (Tim Neal, personal commu
nication, 1994). The rock is heavily weathered and 
altered, and consists of mica, hematite, ilmenite, 
and serpentine. Phlogopite is abundant and altered 
to vermiculite, and carbonate is ubiquitous. Ilmenite 
and red and orange pyrope garnet occur as un
common rounded xenocrysts . The ilmenite is 
picroilmenite and contains approximately 8 to 15 
wt.% MgO (Taylor, 1984). Xenoliths recovered from 
the intrusives include crinoid-bearing limestones 
and a garnet-pyroxenite nodule. Using geologic re
lationships, Meyer (1976) reported the intrusives as 
early Mississippian to Permian. 

A shaft was once sunk into one ofthe intrusives. 
The results of the venture are unknown; however, 
two alluvial diamonds were reportedly found near 
the kimberlites. A Knoxville jeweler purchased a 3-
carat diamond in 1889 and a second diamond in 
1900. The second diamond was described as a white, 
flawless, 1.69-carat stone [author's note: Sinkankas 
(1959) reported this diamond weighed 1.81 carats]. 
The stone was found on the bank of Flat Creek near 
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Hickory Creek Shoals about 2.5 to 3 miles down
stream from the kimberlites (Holden, 1944; Hall 
and Amick, 1944). Testing by Cominco American 
Incorporated on at least one of the kimberlites in the 
early 1980s did not find any diamonds (Janse, 1994b). 

Virginia 

Virginia also lies within the coastal plain of the 
eastern United States, with the western part ofthe 
state lying within the Appalachian orogen. 
Kimberlite, diamonds, mica-peridotite, and other 
ultramafic rocks have been reported in Virginia. 
One of the largest stones recovered in the United 
States, the Dewey diamond (23.75 carats), was found 
in the James River valley. 

Augusta County 

A large number of igneous dikes occur within 
the Paleozoic sedimentary sequence of the Appala
chians in Augusta County near Staunton, north
western Virginia. These dikes have alkalic affinity 
and include teschenites, camptonites, and nepheline 
syenites. Johnson and Milton (1955) also describe 
mica-peridotite from this area. The dikes appear to 
be associated with northwest-trending joints, and 
are considered to be Jurassic. According to Meyer 
(1976), the mica-peridotites had not been adequately 
characterized, but Parrish (1984) later reported 
kimberlite in the Staunton area. 

Henrico County 

Diamonds from Virginia include the famous 
Dewey diamond found in 1885 near Manchester 
(Richmond) in eastern Virginia. The site of the 
diamond discovery is now part of the city of Rich
mond (Sweet, 1997). The diamond consisted of a 
slightly rounded, trigonal, trisoctahedron weighing 
23.75 carats; it was cut into an 11.69-carat gem
stone. The stone had a faint greenish-white color 
and perfect transparency (Kunz, 1885). 

The source of the diamond is unknown, but was 
believed to have been transported by the James 
River from the Virginia gold fields during spring 
flooding (Blank, 1934). Potential source rocks lie a 
considerable distance to the west in the Appala
chian Mountains, and the diamond could have been 
derived from a region that included the Mount 
Horeb kimberlite (Sweet, 1997). 



0':> 
o 

3 0 3 6 MILES 

SCALE 

Figure 48. General map showing the location of the Norris kimberlites, Tennessee (modified from Hall and Amick, 1944). 
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kimberlite in Augusta County to the 
northeast. This peridotite was more 
recently reclassified as kimberlite 
based on mineralogy, structure, and 
lack of thermal metamorphism of the 
sedimentary xenoliths in the host in
trusive (Sears and Gilbert, 1973). The 
rock is altered to montmorillonite, ver
miculite, and chlorite, and contains 
some chromian-spinel, pyrope garnet 
(2 wt.% Crp3)' green diopside (2 wt.% 
Crp3)' and magnesian-ilmenite. Sedi
mentary xenoliths include sandstone, 
limestone, and chert. The age of the 
kimberlite is unknown, but based on 
geological evidence, is believed to be 
post-Middle Ordovician (Meyer, 1976). 
The kimberlite intrudes Beemantown 
Dolomite, consists of three separate 
intrusives (Sweet, 1997), and has a 
surface area of about 700 by 1200 feet . 

• NORRIS 
KIMBERLITE Bulk samples recovered from the 

kimberlite in the early 1980s by 
Cominco American Incorporated 
yielded no diamonds (Janse, 1994b). 

o Knoxville 

Figure 49. Location map of the Norris kimberlites (dark stippled pattern) in 
relation to the Norris Reservoir shoreline (after Meyer, 1976). 

Figure 50. Sample of Norris kimberlite exhibiting distinct 
foliation . 

Orange County 

In 1847 a diamond was found 40 to 50 miles east 
of the Staunton kimberlite in the Vaucluse gold 
mine, north-central Virginia (Sinkankas, 1959). De
tails are lacking. 

Rockbridge County 

The Mt. Horeb intrusive, located 30 miles north 
of Roanoke in western Virginia, was initially classi
fied as mica-peridotite, similar to the Staunton 
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Spotsylvania County 

A diamond was reportedly found in the Whitehall 
mine in the west-central part ofthe county, north of 
State Road 608 (Sweet, 1997). 

Tazewell County 

In 1913, a beautiful blue-white diamond was 
reported from Tazewell County more than 100 miles 
southwest of the Mt. Horeb kimberlite in western 
Virginia (Holden, 1944). The gem cut from the origi
nal stone weighed 0.83 carat (Sinkankas, 1959). 

Warren County 

The most northerly of the known ultramafic 
intrusives in Virginia lies near Front Royal near the 
West Virginia border. This rock was initially de
scribed as a mica-peridotite dike; more recently, 
Southworth and others (1992) referred to this intru
sive as kimberlite. The Front Royal intrusive is 
located about 75 miles northeast of the Staunton 
kimberlite. According to Sweet (1997), the intrusive 
occupies a surface area of about 600 by 150 feet. 



West Virginia 

Much of West Virginia is located within the 
Appalachians. One of the largest diamonds in the 
United States, known as the Punch Jones, was 
found in West Virginia. Potential diamondiferous 
source rocks found in the state include peridotite as 
well as kimberlite. 

Berkeley County 

A kimberlite dike discovered near Martinsburg 
in eastern West Virginia was initially classified as 
pyroxenite (Southworth and others, 1992). This 
kimberlite lies along a northeasterly trend with 
kimberlitic intrusives to the southwest in Virginia. 
The possibility of other kimberlitic intrusives along 
this trend should be considered. 

Monroe County 

According to the Washington Post (February 6, 
1964), the Punch Jones diamond, which weighed 

34.46 carats, was found in Peterstown, West Vir
ginia, near the Virginia state line. This was the 
second largest verified diamond found in the United 
States (Hausel, 1995a, b). 

The diamond was found in 1928, but was not 
identified until 1943 (Sinkankas, 1959). The stone 
was a hexoctahedron that was slightly greenish
gray and exhibited several possible impact features 
suggesting extensive transportation distances 
(Holden, 1944; Sinkankas, 1959). The source of the 
diamond is unknown, but the presence of kimberlite 
and peridotite in nearby Virginia as well as in West 
Virginia should be investigated, as should potential 
undiscovered source rocks. The diamond was placed 
in the U.S. National Museum along with other 
American diamonds. 

Pendleton County 

Peridotite is reported in Pendleton County near 
the Virginia-West Virginia state line (Blank, 1935; 
Southworth and others, 1992). 

Great Lakes region 
Parts of the Great Lakes region are underlain 

by the Superior Province, an Archean craton under
lying much of Minnesota and eastern South and 
North Dakota. This archon extends north into 
Canada. The Superior Province is bounded on the 
west by the Trans-Hudson orogen, and Early to 
Middle Proterozoic basement (proton) to the east 
and south (Figure 5). 

The Early to Middle Proterozoic basement along 
the eastern and southern margin of the Superior 
archon underlies much of the Great Lakes region. 
This basement is bounded by Late Proterozoic rocks 
of the Grenville tecton farther to the east. The 
Grenville tecton extends into eastern Michigan and 
Indiana. 

Because the Great Lakes region is underlain by 
Archean and Early to Middle Proterozoic basement 
rocks, this region is considered favorable terrane for 
the discovery of diamondiferous kimberlite and 
lamproite. Several diamonds (including some fairly 
sizable stones) have been recovered from the Great 
Lakes region. Historically, these diamonds were 
thought to have been transported from Canada by 
continental glaciers during the last ice age. This 
assumption has recently been questioned following 
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the discovery of several kimberlites in Michigan. It 
is likely that some of the diamonds found in glacial 
till in the Great Lakes region originated from nearby 
kimberlites. 

Illinois 

Much of Illinois is underlain by basement rocks 
which form part of a protonic terrane. Near the 
southern margin of this proton and extending into 
the Grenville orogen, is a swarm of lamprophyric 
dikes in southern Illinois near the Kentucky state 
line. Besides these dikes, a recent article in the 
Northern Miner (September 4,1995) suggested that 
kimberlite had recently been found in northern 
Illinois (see Michigan, page 64). However, this dis
covery has not been verified. There are also unveri
fied reports of diamonds being found in the state. 

Hardin County 

A dike swarm of more than 50 ultramafic rocks 
occurs in southern Illinois near Elizabethtown along 
the Kentucky border, and continues south into west-



ern Kentucky. These were originally described as 
mica-peridotite or lamprophyre and occasionally 
referred to as kimberlite, although their mineralogy 
does not support a kimberlitic classification (Meyer, 
1976). Several of the intrusives were discovered 
during drilling in southern Illinois for Missouri 
V alley-type fl uorite-sphaleri te-galena mineraliza
tion (Koenig, 1956). 

The dikes intrude Mississippian to Pennsylva
nian sedimentary rocks including coal, and have a 
general northwesterly trend. The thermal effects on 
the coal suggest a maximum intrusive temperature 
of 600°C (Meyer, 1976). The dikes rarely exceed 25 
feet in width, and are porphyritic with abundant 
phlogopite. Olivine, which forms much ofthe ground
mass, is replaced by serpentine and calcite. Pyrox
ene is uncommon, and magnetite, ilmenite, garnet, 
perovskite, apatite, and chromite are minor con
stituents of some dikes. 

Many of the dikes are associated with magnetic 
anomalies. Zartman and others (1967) report Per
mian (257 Ma) ages for some of the intrusives. 

Jefferson County 

A 7.75-carat stone was reportedly found 3.4 
miles east of Ashley in southern Illinois. The discov
ery was not confirmed (Sinkankas, 1959). 

McDonough County 

A 1911 report indicated that 22 diamonds were 
found near Macomb in western Illinois. The report 
was not confirmed (Sinkankas, 1959). 

Indiana 

The western part of Indiana is underlain by a 
proton, which is bounded on the east by the Grenville 
orogen (tecton). Several diamonds were reportedly 
found in central Indiana by prospectors panning for 
gold (Blank, 1934). The source of the diamonds is 
unknown, but it has been assumed that the dia
monds were transported by glaciers originating from 
Canada. However, with the recent discoveries of 
diamondiferous kimberlite in Michigan, the source 
of the diamonds should be re-evaluated. 
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Brown County 

Several diamonds were discovered in Brown 
County of south-central Indiana, including a 4-carat 
stone (Blank, 1934). One of the Brown County dia
monds examined by Holden (1944) weighed 1.69 
carats and is now part ofthe U. S. National Museum's 
collection. 

In 1916, a 1.48-carat, yellowish rounded dodeca
hedron was recovered from Lick Creek about 14 
miles southeast of Martinsville. A 3.06-carat dia
mond was found in Salt Creek in northeastern 
Brown County (Sinkankas, 1959). 

Miami County 

In 1949, a 3.93-carat flattened and distorted 
octahedron was discovered near Peru in north
central Indiana (Sinkankas, 1959). 

Morgan County 

A 3-carat stone was found near central Indiana 
in 1878 in Little Indian Creek by prospectors pan
ning for gold. Another diamond, called the Stanley 
diamond, was found in a branch of Gold Creek. The 
Stanley diamond weighed 4.88 carats and was a 
greenish-yellow octahedron. 

Other reported stones found in the county 
weighed from less than 0.13 carat to 1.66 carats and 
consisted of dodecahedral and hexoctahedral crys
tals of white, yellow, bluish, and pink colors (Blank, 
1934). These stones were recovered from gold pan 
concentrates along with some rubies, sapphires, 
and zircons (Sinkankas, 1959). 

According to Sinkankas (1959), a 1.0-carat dia
mond was also found in 1908. This was followed in 
1911 by a discovery of a 0.135-carat diamond at the 
junction of Gold and Sycamore Creeks. The same 
locality produced a 2.28-carat diamond in 1912. In 
1913, five diamonds were washed from Gold and 
Highland Creeks. These included a greenish 0.2-
carat diamond, a colorless 0.73-carat diamond, and 
a yellowish, twinned 0.69-carat diamond. 



Michigan 

For the most part, Michigan is underlain by a 
proton considered favorable for the discovery of 
diamondiferous kimberlite and lamproite. In recent 
years, Michigan has received a fair amount of dia
mond exploration interest, which has led to the 
discovery of several diamondiferous and barren 
kimberlites. Before this exploration program, most 
of the diamonds found in the Great Lakes region 
were considered to have been transported by gla
ciers from the Canadian Shield. 

At least one large diamond has been found in a 
glacial moraine in Michigan. Morainal material from 
the same glacier also yielded several diamonds in 
Wisconsin (Figure 51). Until recently, all of these 
diamonds were assumed to have originated from 
Canada, but the recent discovery of diamonds in 
several kimberlites in the region suggests that some 
of these diamonds may have had a nearby source. 

To date, more than 20 post-Ordovician 
kimberlites have been discovered in Michigan 
(Carlson and Floodstrand, 1994). According to the 
Northern Miner (September 4, 1995), Crystal Ex
ploration identified at least 26 kimberlites in the 
Michigan, Wisconsin, and northern Illinois area of 
which eight contain sub economic amounts of dia
monds. In addition, eleven magnetic anomalies were 
identified that are suggestive of buried kimberlite 
pipes. Michigan also has some Paleozoic outliers 
that are completely surrounded by Proterozoic-age 
rocks, and currently are interpreted as cryptovolcanic 
structures possibly related to kimberlite. Similar 
Paleozoic outliers found in Wyoming and Colorado 
in the early 1960s lead to the discovery of kimberlite 
in the Colorado-Wyoming State Line district (see 
Wyoming craton, pg. 9). 

Baraga County 

Sherman Hill (section 7, T51N, R34 W) in Baraga 
County along Lake Superior, is an outlier of de
formed Paleozoic dolomite surrounded by Protero
zoic sandstone. The outlier occurs as a semi-circular 

_ ridge of possible cryptovolcanic origin (Cannon and 
Mudrey, 1981). 

Cass County 

The large diamond, known as the Dowagiac 
diamond, was found in Michigan near the Indiana 
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border. The diamond was a rounded hexoctahedron 
that weighed 10.875 carats (Sinkankas, 1959). Ac
cording to Blank (1934), this stone and the Burlington 
and Saukville stones from Wisconsin were recov
ered from the Lake Michigan glacial moraine. 

Houghton County 

Limestone Mountain, located about 1.2 miles 
southwest of Sherman Hill, is another outlier of 
Paleozoic rock in sections 13, 14,23, and 24, T51N, 
R35W. The outlier consists of dolomite surrounded 
by Proterozoic sandstone and forms a prominent 
bluff 330 feet above the surrounding topography. 
The structure may be cryptovolcanic (Cannon and 
Mudrey, 1981). 

Iron County 

Another outlier was recognized along the 
Michigan-Wisconsin border in section 27, T42N, 
R35W about 5 miles south ofIron River, Michigan. 
This outlier (the Brule River outlier as shown on 
Figure 51) is about 30 feet in diameter and sur
rounded by Proterozoic metavolcanic rocks (Cannon 
and Mudrey, 1981). 

Kimberlite was initially discovered in Michigan 
near Crystal Falls, one mile west of Lake Ellen (SW 
section 27, T44N, R31 W) near the Wisconsin border 
(Figure 51). The intrusive, known as the Lake 
Ellen kimberlite, is poorly exposed but produced a 
strong positive magnetic anomaly indicating it has 
a circular plan, is about 650 to 950 feet in diameter, 
and covers about 20 acres (Figure 52). The 
kimberlite was emplaced in volcanic rocks of the 
Hemlock Formation (Proterozoic age) and contains 
abundant Ordovician (?) dolomite xenoliths. 

The host rock consists of diatreme facies 
kimberlite composed of olivine, pyroxene, mica, py
rope, and magnesian ilmenite in a fine-grained ser
pentine matrix (Figure 53) (Cannon and Mudrey, 
1981). Small diamonds have been recovered from 
the Lake Ellen intrusive. Dow Chemical constructed 
a diamond extraction plant in Crystal Falls, which 
is part of a joint venture with Crystal Exploration 
and Ashton Mining. Another kimberlite, known as 
the Michgamme kimberlite, lies a short distance 
northwest of the Lake Ellen kimberlite along the 
Michgamme Reservoir shoreline (Carlson and 
Floodstrand, 1994). 
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Figure 51. Location map of diamond occurrences, possible cryptovolcanic structures, and the 
Lake Ellen kimberlite, Michigan (after Cannon and Mudrey, 1981). 

Ohio 

Much of Ohio is underlain by basement rocks of 
the Grenville orogen. Only two diamonds were re
portedly found in Ohio. One was discovered near 
Cleveland in the northern part of the state (Mather, 
1941), and the second diamond was found in 
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Clermont County in the southern part of the state. 
The latter diamond weighed 6 carats and was found 
in 1897 at Milford near Cincinnati (Blank, 1934). 
The diamond was found in the "Kettle" moraine. 
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Figure 52. Location map of the Lake Ellen kimberlite and associated magnetic signature (after Cannon and Mudrey, 1981). 

Wisconsin 

Northwestern Wisconsin is underlain by base
ment rocks of the Superior Province, while Protero
zoic rocks underlie much of the remainder of the 
state. Since 1876, approximately 25 diamonds have 
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been found in seven regions in southern and central 
Wisconsin (Figure 51). All these diamonds were 
found in Pleistocene glacial deposits or in Holocene 
river gravel. The presence of cryptovolcanic struc
tures and the apparent discovery of kimberlite in 



Figure 53. Sample of diatreme facies kimberlite from Lake 
Ellen, Michigan. 

Wisconsin, as well as a kimberlite swarm in nearby 
Michigan (Northern Miner, September 4, 1995), 
raises the possibility that some of the Wisconsin 
diamonds were derived from nearby kimberlites. 

Dane County 

In 1893, a white diamond was discovered near 
Oregon, Wisconsin, on the Johnstown moraine in 
southern Wisconsin. The diamond was found on 
Judson Devine's place 2.5 miles southwest of Or
egon (Blank, 1934). The stone weighed 4.0 carats 
(Cannon and Mudrey, 1981). Sinkankas (1959) 
reported this diamond as a 3.87-carat gray-green, 
distorted and rounded octahedron that was recov
ered from the "Kettle" moraine. 

Langlade County 

In 1984, AI Falster, an amateur mineralogist, 
found 5 diamonds near Antigo in northeastern Wis
consin (Bendheim, 1984). 
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Manitowoc County 

Several uncut diamonds were found in a coffee 
pot belonging to an old hermit named Peter Zagloba, 
who lived in Collins in eastern Wisconsin. Following 
his death, the diamonds were discovered by neigh
bors. The diamonds possibly originated from gravel 
in the Collins area (Cannon and Mudrey, 1981). 

Marquette County 

Cannon and Mudrey (1981) suggested that the 
Glover Bluff structure (SW section 3, TI7N, R8E) in 
Marquette County of south-central Wisconsin (Fig
ure 51), could possibly be related to a diatreme. The 
structure is roughly circular, 1600 feet in diameter, 
and encloses Cambrian and Ordovician strata that 
have been fragmented and down-dropped 200 feet. 

The Glover Bluff structure lies near a promi
nent east-west trending positive magnetic anomaly 
and within an area surrounded by a positive Bouguer 
gravity anomaly. The anomalies are interpreted to 
be the expression of a mafic intrusion at a depth of 
about one mile below the surface. 

Ozaukee County 

A diamond discovered near the Milwaukee River 
in 1881, known as the Saukville diamond, was a 
beautiful white, flattened trisoctahedron of 6.57 
carats (Cannon and Mudrey, 1981). The diamond 
was found three miles north of Saukville and one 
mile from the Lake Michigan shoreline (Blank, 1934). 

Pierce County 

Between 1880 and 1887, approximately 10 small 
diamonds were recovered from the gold-bearing grav
els along Plum Creek in the Rock Elm Township, 
western Wisconsin (Blank, 1934; Cannon and 
Mudrey, 1981). The diamonds weighed less than a 
carat each. In 1889, three other diamonds, greenish
gray in color, were recovered from the west branch 
of Plum Creek. These crystals were hexoctahedral 
and weighed 0.8, 0.44, and 0.03 carats, respectively 
(Sinkankas, 1959). These latter diamonds may have 
been part of a fraud (Cannon and Mudrey, 1981). 

Exploration in this region in the early 1980s 
identified a potential cryptovolcanic structure ex
pressed through geophysical signatures. Stream 
sediment samples collected from the area recovered 



coarse gold nuggets and scheelite. Apparently no 
kimberlite or lamproite was found. 

Racine County 

In 1903, a 2.11-carat stone was discovered in 
glacial drift near Burlington in southeastern Wis
consin. The diamond was a twinned, flattened, tet
rahedron offaintly greenish-gray color (Blank, 1934). 

Washington County 

The Terresa diamond was discovered at 
Kohlsville in 1883 in southeastern Wisconsin a few 
miles west of the Saukville diamond in adjacent 
Ozaukee County. The Terresa diamond weighed 
21.25 carats (reported as 21.5 carats by Cannon and 
Mudrey, 1981) and was found near the Green Lake 
moraine. The diamond was nearly spherical with a 
flaw or cleavage that separated the diamond into a 

colorless crystal on one side, and a cream-yellow 
crystal on the opposite side (Cannon and Mudrey, 
1981). The diamond was cut in 1918 and produced a 
total of 9.27 carats of finished stones, the largest 
being 1.48 carats (Sinkankas, 1959). 

Waukesha County 

According to Kunz (1885), a 15-carat diamond 
(reported as 16.25 carats by Cannon and Mudrey, 
1980) was dug from a 60-foot-deep well in glacial 
drift at Eagle, southeastern Wisconsin, in 1883. The 
diamond was slightly off color (warm yellow) (Kunz, 
1885). According to Sinkankas (1959), the Eagle 
diamond was a dodecahedron that weighed 15.37 
carats, and was found in the Kettle moraine in 1876. 
Kunz (1885) reported that the diamond was recov
ered from hard, yellowish ground in the well. Two 
other diamonds were also found in this area that 
weighed less than 0.5 carat each. 

Continental Interior region 
The Continental Interior region, including Kan

sas, Missouri, Nebraska, and South Dakota, is un
derlain primarily by stable Middle Proterozoic 
(proton) and Late Proterozoic basement rocks. This 
region includes several known kimberlites, 
lamproites, and some related ultramafic rocks. Dia
monds, however, are uncommon, but the abundance 
of kimberlite and lamproite in eastern Kansas sug
gests that similar intrusions may be discovered in 
this region in the future. 

Kansas 

Eleven kimberlites and several lamproites in
trude sedimentary strata in eastern Kansas. Other 
than two small diamonds that were possibly recov
ered from one of the Kansas kimberlites (William 
Mansker, written communication, 1994), no other 
diamonds have been reported in Kansas. The 
kimberlite group is situated in Riley County near 
the southeastern flank of the Mid-continent geo
physical anomaly and is underlain by Proterozoic 
mafic rocks. This geophysical anomaly has been 
interpreted as the result of an aborted paleorift. 

Lamproites in the state are located in Woodson 
County south of the kimberlites and include olivine 
lamproite with a rock chemistry similar to the dia-
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mondiferous lamproites found in Arkansas and West
ern Australia. The sedimentary rocks of the stable 
platform in Kansas overlie stable Proterozoic-age 
basement rocks. 

Riley County 

To date, eleven kimberlite intrusives have been 
recognized in Riley County of northeastern Kansas 
(Figure 54). They intrude limestones and shales of 
the Chase Group formations and were emplaced at 
about 120 Ma and possibly as early as 95 Ma 
(Brookins, 1970a, c). Since emplacement, the 
intrusives have not been subjected to a large amount 
of erosion, inasmuch as crater facies, diatreme fa
cies, and hypabyssal facies kimberlite are present. 
The presence of crater facies kimberlite is uncom
mon and has only been reported at a few localities in 
the world; it is reported in three of the Riley County 
kimberlites (Baldwin Creek, Fancy Creek, and 
Winkler). 

The known kimberlite intrusives in Kansas in
clude in alphabetical order, Bala, Baldwin Creek, 
Fancy Creek, Leonardville, Lone Tree A and B, 
Randolph 1 and 2, Stockdale, Swede Creek, and 
Winkler (Mansker and others, 1987). There are also 
reports of pyrope garnet recovered from water well 
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Figure 54. Map of Riley County, Kansas, showing locations of known kimberlites (after 
Mansker and others, 1987). 

cuttings about 0.5 mile west of the Winkler crater, 
which suggests the presence of an undiscovered 
kimberlite pipe or sill in that area (Brookins, 1970a). 

Magnetic data indicates that several of the Kan
sas kimberlites possess mushroom-like caps caused 
by lateral spreading near final sites of emplace
ment. Six of the intrusives yielded strong positive 
magnetic anomalies (Brookins, 1970c; Mansker and 
others, 1987). For instance, ground surveys detected 
anomalies in the range of 500 to 6320 gammas, and 
aeromagnetic anomalies in the range of 30 to 200 
gammas (Mansker and others, 1987). The known 
intrusives are expressed as low-lying knolls, with a 
few intrusives marked by distinct topographic de
pressions. 
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Bala kimberlite. The Bala kimberlite is located 5 
miles west of Riley in NW NW section 6, T9S, R5E , 
and forms a rounded knoll approximately 15 feet 
high and 200 feet in diameter. The kimberlite is 
hypabyssal facies and contains abundant ilmenite, 
magnetite, and serpentinized olivine phenocrysts 
as well as country rock xenoliths (Brookins, 1970c). 

Baldwin Creek intrusive. This intrusive is lo
cated about 2 miles south of the Randolph commu
nity in E/2 section 34, T7S, R6E. The Baldwin Creek 
intrusive is not exposed at the surface, and is buried 
under the Baldwin Creek floodplain. The intrusive 
was identified by its magnetic signature (750 gam
mas) which suggests the presence of an elongate, 
300-foot-wide intrusive (Mansker and others, 1987). 



Fancy Creek kimberlite. This kimberlite is lo
cated in W/2 W/2 section 2, T7S, R6E. The Fancy 
Creek kimberlite was discovered following an air
borne magnetic survey by Cominco American Incor
porated in the early 1980s. The intrusive produced 
a 50-gamma anomaly which was accentuated by a 
ground anomaly of 1060 gammas. The intrusive 
forms a topographic low with a poorly exposed out
crop along the edge of a cow pond that was con
structed in the middle of a depression in the 900-foot 
by 750-foot crater (Figure 55). Kimberlitic indica
tor minerals are common in the weathered outcrop 
next to the cow pond as well as in the material used to 
build the dam (Mansker and others, 1987) (Figure 
56). 

The kimberlite consists of highly brecciated and 
comminuted tuffaceous crater facies kimberlite and 
diatreme facies kimberlite. Two diamonds may have 
been recovered from the intrusive by Cominco Ameri
can Incorporated in the early 1980s (Jim Marin, 

A' 

personal communication, 1994; William Mansker, 
written communication, 1994), although the dia
monds may have been contaminates from samples 
processed from the Colorado-Wyoming State Line 
district. 

Leonardville. This kimberlite is located about one 
mile south of the Leonardville community in NW 
section 22, T8S, R5E. The kimberlite consists of 
diatreme facies and produced a ground magnetic 
high of about 2000 gammas (Mansker and others, 
1987). The kimberlite forms two mounds along a 
gently sloping hill and consists of highly porphyritic 
and brecciated diatreme facies kimberlite. Acciden
tal and cognate xenoliths are abundant (Brookins, 
1970c). The intrusive is possibly 100 feet across. 

Lone Tree A and B. The Lone Tree A and B 
kimberlites, located in N /2 section 23, T8S, R6E, lie 
a short distance northwest of the Stockdale 
kimberlite and about 5 to 6 miles northeast of the 

town of Riley. The three intrusives lie 

EXPLANATTION along a northwesterly trend, suggesting 
that all three intrusives share a com
mon structural control at depth. The 
two Lone Tree kimberlites consist of 
diatreme facies, produce strong ground 
magnetic anomalies of more than 2000 
gammas, and are relatively small. For 
instance, Lone Tree A is about 350 feet 
in diameter and Lone Tree B is only 
about 35 feet in diameter. 
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Figure 55. Generalized geologic map and cross section of the Fancy Creek 
kimberlite , Riley County, Kansas (after Mansker and others, 1987). 
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A nearby pond west of Lone Tree A 
and south of Lone Tree B contains de
composed kimberlite as well as some 
kimberlitic indicator minerals (Mansker 
and others, 1987). 

Randolph 1 and 2. Randolph 1 is lo
cated in SE section 27, and Randolph 2 
in the NW section 35, T6S, R6E. These 
intrusives lie 4 to 4.5 miles north ofthe 
Randolph community and form relative 
topographic highs. Randolph 1 forms a 
circular knoll about 200 feet in diameter 
and produced a 6300-gamma ground 
magnetic high. Randolph 2 also forms a 
topographic high and is about 50 feet in 
diameter. The intrusives consist of hy
pabyssal facies kimberlite (Brookins, 
1970c; Mansker and others, 1987). 

Stockdale kimberlite. This kimberlite 
is located in NE and SE section 23, T8S, 
R6E. The Stockdale kimberlite is poorly 
exposed but consists of diatreme facies 
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Figure 56. (a) View of topographic depression over Fancy 
Creek kimberlite , Riley County, Kansas, and (b) two diamonds 
possibly recovered fro m the intrusion (photographs courtesy 
of Junior Nelsen) . 

kimberlite intruding Lower Permian sedimentary 
rocks (Figure 57). This intrusive was described by 
Rosa and Brookins (1967) as consisting of olivine, 
pyroxene, ilmenite, pyrope, chloritized phlogopite, 
magnetite, and calcite in a highly serpentinized and 
carbonated matrix. A variety of cognate xenoliths 
(some of which are deep-seated) includes eclogites, 
lherzolites, pyroxenites, magnetites, and granulites 
(Brookins and Woods, 1970a). Nodules from the 
Stockdale are similar to those recovered from the 
Monastery Mine, South Africa, and according to 
Brookins and Woods (1970b) establishes a mini
mum depth of genesis of70 miles. Brookins (1970a) 
suggested that the depth of formation of the Riley 
County kimberlites was approximately 70 to 90 miles. 

Some of the nodular ilmenite-pyroxene 
intergrowths from the Stockdale kimberlite are as
sumed to have formed at even greater depths, possi-
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Figure 57. View of exposed Stockdale kimberlite, Ri ley 
County, Kansas. 

bly as much as 180 miles, although other research
ers have placed a minimum depth offormation at 70 
miles (Brookins, 1970a). Diamond is assumed to be 
stable at depths of 96 miles at 1500° C, although 
some researchers suggest stability at depths of70 to 
90 miles and temperatures of 1000°C to 1400°C. 



Accidental xenoliths of Paleozoic sedimentary 
country rock are common in the Stockdale, 
Leonardville, Bala, and Winkler kimberlites. These 
xenoliths consist of shales, limestones, and cherts. 
Lower crustal xenoliths include granite, adamellite, 
quartzite, diorite, gabbro, and schist (Mansker and 
others, 1987). 

Swede Creek. This kimberlite is located about 1.5 
miles northeast of the Randolph 2 kimberlite and 
about 6 miles north of the Randolph community in 
W/2 section 24, T6S, R6E. This was a buried intru
sive of hypabyssal facies kimberlite that was ex
posed in a trench. A ground magnetic high of about 
6000 gammas was detected over the intrusive 
(Mansker and others, 1987). 

Winkler kimberlite. Located in N/2 section 36, 
T6S, R5E, the Winkler kimberlite forms a 950-foot 
diameter circular crater that was listed as a pos
sible impact structure in 1964. This topographic 
anomaly is similar to some of the Lonetree topo
graphic anomalies recently identified in the south
ern Green River Basin of Wyoming (see Uinta 
County, Wyoming, page 38). A ground magnetic 
anomaly of 550 gammas was detected over the struc
ture, and was later drilled. According to Brookins 
(1970b), the 100-foot drill hole encountered yellow 
ground at a depth of 17 feet, blue ground at a depth 
of21 feet, and diatreme and crater facies kimberlite 
at 85 feet. 

Although kimberlite 
does not appear to be ex
posed at the surface, sample 
concentrates from a poorly 
defined drainage running 
through the center of the 
structure yielded pyrope 
garnet, chromian diopside, 
and picroilmenite. This sug
gests that the kimberlite 
was exposed to erosion. 

Woodson County 

KANSAS 
study area __ ....... .0 

~ ~sr Stranger Fm. 

~ 
~ Pw Weston Shale 
en 
Z 
m Ps Stanton Fm. 
!l. 

Psr 

o 1 Km ---==, 
95°50' 

to 91 Ma, and intrude Precambrian granite and flat
lying Pennsylvanian shales and limestones that are 
part of a broadly domed Late Paleozoic platform 
overlying stable Proterozoic-age (1.3 to 2.0 Ga) cra
tonic rocks. The Hills Pond intrusive is exposed in 
scattered outcrops (Figure 58) and was being 
mined by Microlite Corporation for fertilizer addi
tive in 1994. The Rose Dome lamproite is not ex
posed at the surface, and was discovered by drilling. 
Several other unnamed lamproites are reported 
nearby (Cullers and others, 1985; Markezich, 1985). 

The Hills Pond lamproite is a coarse-grained, 
porphyritic, olivine-phlogopite-r ichterite-diopside 
madupitic lamproite; the Rose Dome lamproite (Sil
ver City dome) is an altered and carbonated olivine
phlogopite madupitic lamproite. These lamproites 
are olivine lamproites and consist ofTi-phlogopite, 
serpentinized olivine, K-richterite, and Ti-diopside, 
in a fine-grained groundmass of serpentine, 
perovoskite, apatite, and chrome spinel. Samples 
obtained by drilling the Hills Pond intrusive are 
intensely altered to vermiculite (Bergman, 1987). 

There are seven other known significant occur
rences of olivine lamproite in the world. All, except 
the Woodson County lamproites, are diamondifer
ous (Rock and others, 1992). The geochemistry of 
the Woodson County lamproites is identical to the 
diamondiferous lamproites at Ellendale and Argyle, 
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Lamproite sills and 
vents occur in the south
eastern part of the state. 
The Hills Pond and Rose 
Dome lamproites occur 80 
miles east of Wichita, and a 
few miles south of Yates 
Center in Woodson County 
(37.667°N,95.7500W). These 
lamproites are dated at 88 Figure 58. Generalized sketch map of the Silver City dome, Arkansas, showing location 

of the Hills Pond lamproite (modified from Wojcki and Knapp, 1990). 
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Western Australia, and Prairie Creek, Arkansas 
(Bergman, 1987). 

Bulk sampling of the Hills Pond and the Rose 
Dome intrusives by Cominco American Incorpo
rated in the early 1980s yielded no diamonds (Cooper
smith and Mitchell, 1989). It is suggested that Hills 
Pond and Rose Dome lamproites are unfavorable for 
diamond preservation, as they are sills which tended 
to cool slowly on emplacement. Such conditions 
would favor diamond resorption. 

Missouri 

At least 100 small diatremes and associated 
dikes occur in a region of southeastern Missouri 
around Ste. Genevieve and St. Francois Counties 
south of St. Louis. Early studies indicated that one 
of the intrusives was peridotite, although Ball and 
Singewald (1930) classified the same intrusion near 
Avon as alnoite based on the presence of abundant 
melilite in the groundmass. This intrusion was hot 
enough to metamorphose the surrounding Cam
brian dolomite for a distance of about 20 feet from 
the contact. The presence of Devonian fossils in 
limestone xenoliths in some of the intrusions was 
used to date the time of emplacement as post-Devo
nian. 

Mansker (1973) examined the petrology and 
mineralogy of one pipe near Avon, Missouri, and 
reported finding olivine, clinopyroxene, phlogopite, 
and chromian spinel in the pipe. Notable was the 
absence ofpyrope garnet and picroilmenite, although 
an earlier study by Kidwell (1947) on 50 of the 
intrusions identified garnet as an accessory min
eral. Melilite was found in only one intrusion, con-

trary to Ball and Singewald (1930). Mansker (1973) 
also identified xonolite, which due to its low thermal 
stability would suggest a low temperature of em
placement. 

The intrusions yielded radiometric ages of 377 
to 399 Ma (Early to Middle Devonian) (Erlich and 
others, 1989). According to Brookins and others 
(1979), some of the diatremes near Avon have 
kimberlitic affinity. Missouri is underlain by Prot
erozoic age basement rock considered to be part of a 
stable proton. 

Nebraska 

The Elk Creek carbonatite in Nebraska is re
ported to contain kimberlitic material (Brookins 
and others, 1979). 

South Dakota 

Western South and North Dakota are underlain 
by basement rocks of the Trans-Hudson orogen. 
These include Archean rocks that were affected by a 
thermal event which largely reset isotopic composi
tions to Proterozoic ages (Goldich and others, 1966). 
The eastern parts of both states are underlain by 
Archean rocks of the Superior Province. 

There are no known kimberlites, lamproites, or 
diamonds in South Dakota, although there was an 
early report of diamonds near Yankton near the 
Missouri River in southeastern South Dakota. 
Mather's (1941) statement: "Doubtful reports ofdia
monds from Yankton ... " remains to be checked. 

Gulf Coast region 
The Gulf Coast region includes a large region 

along the Gulf Coast and includes Arkansas, Florida, 
Louisiana, Mississippi, Oklahoma, and Texas, and 
parts of Alabama and Georgia. Much of Arkansas 
and parts of Texas are underlain by Early to Middle 
Proterozoic basement rocks considered to be part of 
a proton, and thus are favorable for diamondiferous 
lamproite and kimberlite. 

In particular, olivine lamproite of the Prairie 
Creek intrusive in Arkansas, located along the edge 
of the Ouachita Mountains, has been relatively 
productive for diamonds. The lamproite was the site 
of North America's first diamond mine. 
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Arkansas 

Diamonds were first discovered in 1906 near 
the mouth of Prairie Creek, 2.5 miles southeast of 
Murfreesboro in Pike County, southwestern Arkan
sas. This area has been one of the two most produc
tive areas for diamond in the United States and has 
produced more than 90,000 diamonds, including the 
largest verified diamond found in the United States 
at 40.42 carats. 

Most of the diamonds were recovered from an 
intrusive which has been incorporated into the Cra
ter of the Diamonds State Park. The host rock was 



initially referred to as peridotite and later as 
kimberlite, although recent studies show that the 
whole rock chemistry and mineralogy is typical of 
olivine lamproite. In the same area, at least five 
other lamproites have been recognized. 

Peridotite has been recovered from drill core in 
Scott, Cleveland, and Ashley Counties, to the north, 
east, and southeast, respectively, of Murfreesburo 
(Bolivar, 1984, 1988), and kimberlite is reported in 
Scott County (Salpas and others, 1986). No dia
monds have been reported from these intrusives. 
Elsewhere in the state, alnbites and monchiquites 
have been reported to occur. 

Howard County 

Gravel lenses in Mine Creek, four miles north of 
Nashville (section 2, T9S, R27W) in southwestern 
Arkansas, contain pebbles of quartzite, novaculite, 
grit, syenite, tinguaite, as well as fourchite (an 
olivine-free lamprophyre). The gravel was tested for 
diamonds with negative results (Miser, 1914). 

Pike County 

Diamonds were discovered in olivine 
lamproite at Prairie Creek near the town 
of Murfreesburo in 1906 (Figure 59). 
Shortly following the discovery, the prop
erty was prospected and mined on a small 
scale for diamonds, although the opera
tions proved to be uneconomical (Figure 
60). The property is now included in the 
Crater of the Diamonds State Park, but 
h as recently been reevaluated for economic 
mineralization (Mike Howard, personal 
communication, 1996). 

Prairie Creek lamproite. The olivine 
lamproite at Prairie Creek located in sec
tions 21 and 28, T8S, R25W, near 
Murfreesburo, has been one of the two 
most productive regions in the United 
States for diamonds. Estimated produc
tion is from 90,000 to 100,000 diamonds. 
These diamonds included 30% gemstones 
and 70% industrial stones; no attempt has 
ever been made to recover microdiamonds 
(Sinkankas, 1959). The grade of the pipe 
has been estimated at 11 carats/100 tonnes 
with an average diamond weight of 0.26 
carat. 

Some of the larger diamonds recovered from 
this pipe include the Uncle Sam (40.42 carats), the 
Star of Murfreesboro (34.25 carats), the Amarillo 
Starlight (16.37 carats), and the Star of Arkansas 
(15 .24 carats) (Table 1). Most of the diamonds are 
white, yellow, or brown, and the most common form 
is a distorted hexoctahedron with rounded faces 
(Bolivar, 1984; Kidwell, 1990). 

The Prairie Creek olivine lamproite intrudes 
rocks ofthe Cretaceous Trinity Formation, and lies 
marginal to the Ouachita orogen within the Gulf 
Coast region, which is characterized by Cretaceous 
age sedimentary rocks that dip gently to the south 
(Meyer and others, 1977). The age ofthe pipe, based 
on geological evidence, is Late Cretaceous, which 
agrees with a 106-Ma K-Ar age date on phlogopite 
(Gogineni and others, 1978). This region of Arkan
sas, including parts of Texas and Oklahoma, ap
pears to have been subjected to considerable alkalic 
igneous activity during the Cretaceous. 

The diamond pipe covers approximately 73 acres 
and contains breccia, tuff, and hypabyssal olivine 
lamproite (Miser and Ross, 1922a; Bolivar, 1984) 
(Figure 61). Nearly all the diamonds have been 
recovered from the breccia facies of the lamproite. 
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Figure 60. Remains of early mining activity at Murfreesburo, 
Arkansas, showing old headframe (a) and concentrating 
plant (b) . 

Figure 61 . Tuffaceous olivine lamproite breccia, Prairie Creek, 
Arkansas. 

The rock contains diopside, olivine, chrome spinel, 
phlogopite, potassium richterite, perovskite, pyrite, 
pyrrhotite-pendlandite, and uncommon pyrope and 
almandine. Much of the olivine is altered to serpen
tine. Country rock xenoliths include shale, lime
stone, and sandstone. No upper mantle xenoliths 
have been found in the intrusive. Gogineni and 
others (1978) reported that pyrope analyses showed 
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compositions equivalent to G9 calcic-chrome py
ropes which were probably derived from the disag
gregation of garnet lherzolite from the upper mantle. 
Fipke and others (1995) reported that one sub-calcic 
G 10 pyrope garnet was found in their samples, and 
that chromite analyses were unfavorable, as none of 
the chromites recovered in their samples yielded 
geochemistry similar to diamond inclusion geochem
istry. 

Other lamproites. Other lamproites that lie ap
proximately 2 miles northeast of the Prairie Creek 
intrusive have been identified in the area (Figure 
59). These include the Kimberlite (NE section 14, 
T8S, R25W), American (SW NW section 14, T8S, 
R25W), Black Lick (NW NW section 23, T8S, R25W), 
Twin Knobs 1 (W/2 SW section 22, T8S, R25W), and 
Twin Knobs 2 (NE SW section 22, T8S, R25W) 
intrusives (Krol, 1988; Mike Howard, written com
munication, 1996). Other ultramafic rocks of 
lamproitic or lamprophyric affinity have been re
ported a few miles east of Prairie Creek and .Jbout 3 
miles south of Corinth. 

Both the Kimberlite and American lamproites 
have also yielded some diamonds, although these 
two intrusives are apparently lower grade than the 
Prairie Creek pipe (Miser, 1914; Miser and Ross , 
1922a). The Kimberlite deposit is a hypabyssal fa
cies porphyritic olivine lamproite, and the Ameri
can deposit is exposed at the surface as "yellow 
ground" with a small outcrop of olivine lamproite at 
its center. Miser (1914) reported that several dia
monds were recovered from a washing operation on 
the lamproite. 

The Black Lick intrusive is a porphyritic olivine 
lamproite exposed at the surface as "black ground." 
No diamonds are known to have been found in this 
lamproite. 

Pope County 

An alnoite, known as the Dare Mine Knob, is 
reported in section 11, T11N, R20W (Mike Howard, 
personal communication, 1996). The rock is a fine
grained gray to dark greenish-gray alnoite. 

Scott County 

A kimberlitic intrusive, known as the Blue Ball 
kimberlite, was discovered in 1909 about 24 miles 
southwest of Danville in sections 3 and 4, T3N, 
R26W, in the bank of Freedom Creek. This sill was 
originally identified as mica-peridotite by Miser 



and Ross (1922b) and recently was reclassified as 
kimberlite by Sal pas and others (1986), even though 
it lacks the typical mantle megacrysts and nodules 
found in most kimberlites. The sill reportedly aver
ages about 5.5 feet thick, has been traced over a 
distance of 1000 feet along a N82°E trend, and is 
conformable to the steeply dipping (700N) country 
rock shales and sandstones. 

Peridotite was also found about 1/4 mile to the 
southwest in a 10-foot-deep pit. At this locality, the 
peridotite is about 1 foot wide and was believed by 
Miser and Ross (1922b) to represent a separate sill 
based on its trend and location. 

Both sills were described as consisting of aggre
gates of serpentine and phlogopite phenocrysts in a 
matrix of serpentinized olivine and phlogopite with 
accessory calcite and magnetite. Miser and Ross 
(1922b) recognized that the sills were similar to the 
diamond-bearing intrusive at Murfreesburo; how
ever, prospecting between 1909 and 1923 yielded no 
diamonds. 

White County 

A perfect, virtually flawless, hexoctahedral dia
mond was found in 1925 on the Pellie Howell farm 
at Searcy in eastern Arkansas. The Howell diamond 
weighed 27.31 carats and was sold to Tiffany and 
Company of New York (Sinkankas, 1959). 

Oklahoma 

Oklahoma, like Arkansas, is underlain by Prot
erozoic rocks which form part of a proton. Some 
pyrope garnet and chromian diopside anomalies 
associated with Mississippian sedimentary rocks 
were apparently identified in the Broken Bow re
gion of southeastern Oklahoma several years ago. 
However, the source of the indicator minerals was 
apparently not found. 

Texas 

The basement rock of northern Texas forms 
part of a proton which extends into Oklahoma and 
New Mexico. The central part of Texas is apparently 
underlain by a tecton (Janse, 1994b) which extends 
south. South of the tecton, the coastal plain sedi
ments continue to the Gulf Coast. Only the northern 
part of Texas would be considered potentially favor
able for diamond deposits. 

A few diamonds have been found in Texas; 
however, the source of the diamonds is unknown. 
One sampling program completed in Foard County, 
northern Texas, near where a diamond was recov
ered, reportedly identified some pyrope garnet trains 
to the west associated with some Tertiary sedimen
tary rocks. 

Foard County 

A diamond was found in 1911 in section 64, Block 
44 in the northern part of the state near the Okla
homa border (Sinkankas, 1959). No details were given. 

Montgomery County 

Several stones were reported in 1911 in Mont
gomery County in southeastern Texas north ofHous
ton. The stones reportedly weighed between 2.5 and 
3.5 carats (Sinkankas, 1959). 

Walker County 

A 1.7-carat diamond was reported from Hunts
ville in southeastern Texas. This locality lies north 
of the Montgomery County diamonds (Blank, 1935). 

Pacific Coast, western United States region 

The Pacific Coast region of the United States 
consists of an intensely deformed and accreted ter
rane. Regions similar to the Pacific Coast have in 
the past been considered poor exploration targets 
for diamondiferous kimberlite and lamproite. How
ever, the recent discoveries of several unconven-
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tional diamond deposits in similar terranes around 
the world suggest that this region could host some 
unusual diamond deposits (Hausel, 1996c). So far, 
diamonds have been reported from several locations 
in this region. 



Alaska 

Diamonds in Alaska include three stones found 
in a gold placer on Crooked Creek in the Circle 
mining district northeast of Fairbanks. The Circle 
district lies near the fragmented northern margin of 
the North American craton. 

The diamonds were found between 1982 and 
1986, and weighed 0.3, 0.83, and 1.4 carats, respec
tively. No kimberlitic indicator minerals were found 
in the area which may suggest that the diamonds 
originated from a lamproite or related intrusive, or 
that the stones may have originated from a distal 
source. A distal source is supported by the presence 
of percussion marks and fractures in the diamonds, 
suggesting that they had a complex alluvial history 
(Forbes and others, 1987). 

The area in which the diamonds were found is a 
Tertiary basin. The basin fill is derived from Late 
Proterozoic through Late Paleozoic sedimentary and 
metamorphic rocks from the Crazy Mountains to 
the north, and Paleozoic to Precambrian metamor
phic and Late Cretaceous granitic plutonic rocks 
from the Yukon-Tanana region to the south. Some 
alkaline igneous rocks are also reported to the south, 
although no kimberlites or lamproites have been 
identified (Forbes and others, 1987). 

Two diamond inclusions were also found in a 
native platinum nugget at Goodnews Bay in the 
southwestern corner of the state. Another 
micro diamond was reportedly recovered from a core 
sample of bottom sediments in the Bay (Forbes and 
others, 1987). The source of the diamonds is un
known. 

California 

California has been the third most productive 
region in the United States for diamonds after the 
Colorado-Wyoming State Line district and 
Murfreesburo, Arkansas. But because this region 
does not fit any classical exploration model for dia
mondiferous kimberlite, it has been historically ne
glected by geologists. 

Diamonds were discovered in 1849 near 
Placerville in EI Dorado County, central California. 
Three years later, diamonds were discovered in the 
Cherokee hydraulic gold placer mine 8.5 miles north 
of Oroville in Butte County, California. Diamonds 
have also been repor ted in several other placer gold 
deposits in Amador, Nevada, Plumas, and Trinity 
Counties. In total, more than 600 diamonds (both 
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gem and industrial stones) have been reported from 
15 counties in California (Hill, 1972). 

Most California diamonds were found north of 
the 36°N latitude, and nearly all the diamonds have 
been found in the Sierra Nevada and in the Kla
math Mountains downstream from serpentinized 
ophiolite complexes and melanges. Less than one 
percent of the diamonds have been found in beach 
sands. 

The close association of the placer diamonds 
with serpentinized ophiolite suggests possible pres
ervation of diamonds in an obducted Beni Bousera
type mantle slab. Furthermore, the presence of 
pyrope garnet and chromian diopside in some stream 
gravels in northern California, and the discovery of 
chromian diopside-bearing pyroxenite and peridot
ite in northern and central California, provide evi
dence of some unusual rocks present at the surface. 
Possibly, the source of some of the diamonds in 
California and Oregon is from tectonically emplaced, 
mantle-derived peridotite, and/or mafic and ultra
mafic diatremes that sampled a subducted diamond
bearing oceanic slab at depth (Hausel, 1994b, 1996c). 

Amador County 

Five localities south of Placerville in central 
California have produced diamonds. At three of the 
localities, diamonds were produced from ancient 
river channels. More than 60 diamonds (the largest 
weighed about 1.5 carats) were recovered from Jack
ass Gulch at the town of Volcano from an old alluvial 
channel about 38 feet below a bed of volcanic ash. 

At Fiddletown, diamonds were recovered from 
gravels underlying volcanic ash from Loafer Hill 
(the largest was approximately 1.33 carats). Indian 
Gulch, east of Amador City is also cited as a dia
mond locality, although few facts are available. 
According to Kunz (1885), four diamonds were re
covered from gray cemented gravel underlying a 
layer of lava flows or ash. 

The pale-colored Evans diamond, weighing about 
1 carat, was found on the surface of gravel at 
Rancheria (about 4 miles northwest of Volcano) in 
1883. The diamond was recovered in the SW NW 
section 18, T7N, R12E. In 1934, The Echols dia
mond, a stone weighing about 2.5 carats was found 
near Plymouth, about 19 miles south of Placerville. 

Diamondiferous lamproite may have been found 
in this region. According to the Northern Miner 
(January 29,1996), Diadem Resources drilled into a 



cluster of dikes including a 6000-foot-Iong, 600-foot
wide dike after following a train of indicator miner
als upstream from a historic diamond placer at 
Leek Springs. The drill cuttings from 120 feet ofthe 
lamproite yielded 235 diamond fragments (North
ern Miner, May 20, 1996). 

Butte County 

The most productive district for diamonds in 
California was the hydraulic gold placer mining 
area immediately north of Oroville in the Round 
Mountain area of Butte County (Figure 62). Be
tween 1853 and 1918, about 400 diamonds and 
600,000 ounces of gold were recovered from the 
historical mining operations situated near the 
Feather River. 
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The district is dominated by Round Mountain 
which forms a prominent flat-topped mountain north 
of Oroville. Round Mountain is capped by the 
propylitically altered Miocene-age Lovejoy Basalt. 
The basalt overlies a Tertiary (?) age, gold-bearing, 
diamondiferous conglomerate, which is the reported 
source of the majority of the diamonds recovered 
from the Oroville area. 

Diamonds were initially washed from the con
glomerate along the north end of Round Mountain 
at the Cherokee placer. In 1866, diamonds were also 
found in gravels along the west bank of the Feather 
River about one mile north of Oroville. Diamonds 
were also recovered from conglomerates at Thomp
son Flat, Yankee Hill, and Morris Gulch (Hill, 1972). 

Figure 62. Location map of the Cherokee mine north of Oroville, Butte County, California 
(from Heylum, 1985). 
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In 1885, Kunz reported that 15 diamonds from 
the Cherokee flats were derived from a 3-foot-thick 
layer which was part of a larger 26-foot-thick unit of 
gravel. Kunz (1885) indicated that a few diamonds 
from this layer were of possible gem quality. 

In 1906, the U.S. Diamond Company sank a 
180-foot-deep shaft in what was claimed to be 
kimberlite. The shaft reportedly intersected a rich 
pocket of diamonds, although it is questionable 
whether any diamonds were recovered from the 
deposit (Rosenhouse, 1975). Presently, kimberlite 
is not known in the area, but serpentinized am
phibolite schist has been described (Heylum, 1985). 

The largest recorded diamond found in the 
Oroville area was found in 1868. The stone, known 
as the Moore diamond, weighed 2.25 carats. How
ever, local folklore claims that the largest diamond 
from the area weighed 6 carats and was found 
outside the entrance of the Spring Valley mine at 
Thompson Flat (Rosenhouse, 1975). The color of the 
recovered stones included pure white, rose, and 
yellow colored diamonds (Hill, 1972). 

At Thompson Flat, two miles north of Oroville, 
diamonds were found in placer diggings in a Ter
tiary river channel and a few stones were recovered 
from nearby modern drainages (Hill, 1972). Dia
monds from the Oroville area have been surpris
ingly good quality being relatively free of flaws and 
possessing good brilliance. However, many have a 
yellowish tinge which detracts from their value 
(Heylum, 1985). 

In 1931, another diamond weighing 0.5 carat 
was found in the Cherokee mine by a prospector. 
Another resident reported finding a diamond that 
weighed 2 carats and 27 points in the same year 
(Blank, 1934). Kunz (1885) reported that the dia
mondiferous gravels at Cherokee flats also included 
platinum, almandine garnet, epidote, gold, iri
dosmine, limonite, magnetite, pyrite, quartz, rutile , 
topaz, and zircon. 

Del Norte County 

Kunz (1885) reported that diamonds may be 
found in all the northern counties in California 
drained by the Trinity River; in the vicinity of Coos 
Bay, Oregon; and on the banks ofthe Smith River of 
Del Norte County, California. Sinkankas (1959) 
reiterated that micro diamonds had been found on 
the Smith River. 
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EI Dorado County 

Records of diamonds from EI Dorado County are 
very complete due to the diligent efforts of a Judge 
Carpendar who kept notes on the recovered dia
monds. Diamonds from the Placerville region in
cluded stones from Live Oak Mine on Reservoir Hill, 
Smiths Flat, Spanish Ravine, White Rock Ravine, 
Webber Hill, Wisconsin Flat mine, Texas Hill , 
Newtown, Fairplay, and Prospect Flat. At least 50 
diamonds were recovered from this region. Dia
monds described by Judge Carpendar were white, 
canary yellow, greenish, and blue, weighing from 
0.1 carat to 1.82 carats. Of the 50 diamonds de
scribed by Carpendar, at least 13 stones weighed 
more than 0.95 carat (Hill, 1972). Some of the dia
monds may have been gem quality, in that Kunz 
(1885) indicated some of the stones had been cut and 
mounted in rings. 

A diamond from Forest Hill was described as 
weighing 1.5 carats and was of good color. The 
diamond was found in a tunnel driven into the 
auriferous gravels (Kunz, 1885). The diamondifer
ous gravel was described as capped by a bed oflava 
ranging from 50 to 450 feet thick. 

Fresno County 

Small diamonds have been reported a few miles 
north of Coalinga (Blank, 1934). 

Humboldt County 

Diamonds were reported in the Trinity River in 
Humboldt County (Sinkankas, 1959). 

Imperial County 

A diamond was reported near the Mexican bor
der. The discovery was never authenticated 
(Sinkankas, 1959). 

Nevada County 

One ofthe largest diamonds found in California 
was a 7.25-carat stone recovered from French Cor
ral (Heylum, 1985). A second stone from this area 
weighed 1.33 carats. A stone described by Kunz 
(1885) weighed 1.25 carats, was remarkably free of 
flaws , and slightly yellowish in color. 



Plumas County 

Diamonds ranging from microscopic to about 2 
carats in weight have been reported at four locali
ties in Plumas County. These include Gopher Hill, 
Spanish Creek, Sawpit Flat, and Nelson Point. At 
the latter two localities, the diamonds were recov
ered from Tertiary fluvial gravels. 

San Diego County 

Diamonds have been reported from Ramona. 
Three diamonds were recovered from a sluice box on 
Hatfield Creek in the flats of the Little Three Mine. 
The stones were reported to be l/sth-inch in diam
eter (Sinkankas, 1959). 

Siskiyou County 

Diamonds were reported in the placer gravels of 
the Hamburg bar (Blank, 1934). 

Trinity County 

Five large diamonds were recovered from a tribu
tary ofthe South Fork of the Trinity River known as 
Hayfork Creek (Figure 63). One ofthese diamonds, 
named the Doubledipity, weighed 32.99 carats, and 
was found in 1987. This was the fourth largest 
authenticated diamond found in the United States 
(Table 1). The Doubledipity is a yellowish-brown 
diamond and lacked the typical adamantine luster 
commonly associated with diamond. It is opaque 
except on the edges where it is translucent and does 
not fluoresce. The stone is an aggregate of seven 
interpenetrating cubes in random crystallographic 
orientation (Kopf and others, 1990). 

In addition to the Doubledipity, at least four 
other large diamonds were recovered from Hayfork 
Creek in the Klamath Mountains of northern Cali
fornia. These included the Enigma 07.83 carats), 
the Serendipity (14.33 carats), a poorly documented 
diamond discovered in the 1860s that was about 
half an inch in diameter and estimated to weigh 
between 10 to 15 carats, and the Jeopardy diamond 
(3.9 carats). 

These large stones all exhibit an overgrowth of 
a multitude of tiny crystal faces of diamonds which 
coat the underlying crystal or crystal aggregate. 
The recognized forms are both cubes and octahe
drons. The morphology ofthe crystals suggests that 
they were subjected to disequilibrium conditions 
within the diamond stability field. The diamonds, 
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being industrial, are coated with encrustations and 
form aggregates which suggest minimal transport 
distance from the source rock (Kopf and others, 
1990). 

The Enigma diamond is a grayish-brown indus
trial stone that is semi-translucent to opaque as a 
result of microscopic black specs scattered through
out the diamond. The stone is triangular in shape 
and bounded by two cleavage surfaces, indicating 
the stone was originally larger (Kopf and others, 
1990). 

Along with these large diamonds, countless num
bers of small diamonds have been reported in the 
black sands of the Trinity River. Sinkankas (1959) 
reported that microdiamonds were found in the 
black sands of the Trinity River near its junction 
with the Klamath River. 

The placers in this region also carry significant 
gold, coarse-grained platinum-group metals, and 
chromite. Recently, pyrope garnet and chromian 
diopside (heavy mineral indicators of mantle mate
rial) were also reported from the Trinity River area 
(Kopf and others, 1990). Both of these minerals tend 
to dis aggregate during stream transportation over 
short distances, and the combination of these min
erals suggests a nearby ultramafic or ultrabasic 
source terrane(s) for the diamonds. 

Tulare County 

A single crystal was found in 1895 from Alpine 
Creek. The diamond was never authenticated 
(Sinkankas, 1959). 

Oregon 

Diamonds were found in the black sands near 
Coos Bay, Oregon (Kunz, 1885), and in placer gold 
gravels of southwestern Oregon (Anonymous, 1981). 
The number of recovered diamonds was estimated 
to be about 100 stones, and most were yellowish in 
color. The stones include some good quality dia
monds up to 3 carats in weight, with larger stones of 
inferior quality (Blank, 1934). One unusual report 
indicated that a 3. 15-carat gemstone had been found 
in the craw of a chicken in Oregon (Birdsall, 1986). 
Microscopic diamonds were reportedly found in beach 
sands at several localities along the coast of Oregon 
(Anonymous, 1961). Essentially all Oregon diamonds 
found to date have been in placers downstream from 
alpine and ophiolitic peridotites. 



EXPLANATION 

...A.... Thrust fault (sawteeth on 
upper plate) 

• 
Placer diamond 0 10 Miles 
(approximate location) LI ____ .Lf ___ ----.JI 

Figure 63. Location map of diamond localities along the Hayfork Creek and Trin ity River, northern 
California (after Kopf and others, 1990). 

Curry County 

A diamond found near Wedderburn near the 
mouth of the Rogue River reportedly weighed 
0.60 carat. The diamond was a flattened 
hexoctahedron with minor carbon inclusions 
(Anonymous, 1981). The diamond was incorporated 
into the U .S. National Museum's collection (Holden, 
1944). 
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Josephine County 

A diamond recovered from a gold placer in the 
county weighed nearly 3 carats (Anonymous, 1961). 
Two additional poor-quality yellow diamonds were 
reported from Josephine Creek (Birdsall, 1986). 



Malheur County 

A 2.5-carat diamond was found in 1870 in a gold 
placer. The diamond was dark in color and de
scribed as bort (Anonymous, 1961; Birdsall, 1986). 

Washington 

Microscopic diamonds have been reported in 
black sand deposits along the coast in the north-

western part of the state (Blank, 1934). The geology 
of the coast of Washington is similar to Oregon and 
northern California; thus, one might anticipate simi
lar unconventional sources for diamond in Wash
ington and Oregon. 

In 1932, a diamond of a little more than 4 carats 
was found in a Skamania County gold placer. The 
stone was a pale yellow octahedron (Blank, 1934). 
No other reports of diamonds are known from 
Washington. 

Conclusions 
Presently, the only commercial diamond depos

its in the United States are located in the Colorado
Wyoming State Line district in the western U .S. 
Two kimberlites in this district, the Kelsey Lake 
KL1 and KL2 diatremes, were placed into produc
tion by Redaurum Red Lakes Ltd. in 1996. This 
mine, located in Colorado and adjacent to the Wyo
ming state line, is located within a field of nearly 40 
known diamondiferous kimberlites, and the possi
bility of other commercial deposits in this district is 
considered good. In the past, the only other commer
cial diamond deposit in the U .S. was a diamondifer
ous lamproite at Murfreesburo, Arkansas. This 
deposit was mined near the turn of the 19th cen
tury, and was evaluated in 1996 as a potential 
source for gemstones. 

Considering the geology, the presence of favor
able rock types, and reported diamond occurrences, 
it is apparent that six areas or regions in the United 
States stand out as potentially favorable. These are: 
(1) the Appalachian Mountains region, (2) the Great 
Lakes region, (3) Kansas, in the Continental Inte
rior region, (4) Arkansas, in the Gulf Coast region, 
(5) the Wyoming craton in the Rocky Mountain
Great Basin region, and (6) parts of the Pacific 
Coast region. The area considered most favorable is 
the Wyoming craton. 

Numerous diamonds and some kimberlites have 
been found in the Appalachian Mountains. The 
emplacement of kimberlite dikes and diatremes in 
this region are controlled by intersections of react i
vated faults with cross-lineaments (Parrish, 1984). 
Although exploration in this region would be hin
dered by heavy vegetation, the potential for discov
ery of additional kimberlites is considered to be 
high. Exploration should include mapping linea
ments, stream-sediment sampling surveys, airborne 
geophysical surveys, as well as following up on the 
historical reports of indicator minerals and diamond. 
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Because the Great Lakes region is underlain by 
cratonic basement rocks, several kimberlites and 
some cryptovolcanic structures have been identified 
in the area. In addition to the several large dia
monds reported, some diamondiferous kimberlites 
have been found in the region. This region may 
represent one of the better exploration targets for 
diamonds in the United States. 

Kansas is also considered a favorable explora
tion target. Although reports of diamonds are un
common, possibly because of the lack of historical 
placer gold mining in the state, the presence of 
several kimberlites and lamproites in eastern Kan
sas suggests there is a possibility for the discovery of 
additional pipes. Like the Appalachian Mountains, 
Kansas is covered by extensive grasslands and thick 
stands of trees. Stream-sediment sampling in con
junction with airborne geophysical surveys would 
provide the best exploration program in this region. 

Thousands of diamonds have been recovered 
from a small group of lamproites in Murfreesburo, 
Arkansas. This region is heavily vegetated, making 
exploration difficult, but there is still potential for 
discovery of additional diamondiferous lamproite in 
this region. The use of airborne magnetic surveys in 
the Arkansas region may lead to the discovery of 
additionallamproites. 

U sing only the number of anomalies identified, 
the Colorado-Wyoming kimberlite province stands 
out as a potentially important diamond province. To 
date, many of the diamondiferous kimberlites that 
have been identified in this region have been consid
ered economically marginal. However, several large 
gemstones have recently been recovered from this 
region, and ore grades in some of the kimberlites are 
favorable. The region also hosts numerous 
kimberlitic anomalies that need to be examined in 
greater detail. The abundance of kimberlite , 



lamproite, and kimberlitic indicator mineral anoma
lies in this region overlying an archon and proton 
should make the Colorado-Wyoming kimberlite 
province one of the highest priority regions for 
diamond exploration in North America. 

Part ofthe Pacific Coast region (northern Cali
fornia and southern Oregon) provides an entirely 
different opportunity for the exploration geologist. 
This region is virgin ground for diamond explora
tion, yet it may offer potential for the discovery of 
an unconventional diamond source rock. More than 
600 diamonds that range from microdiamonds to 
the fifth largest diamond ever found in the U .S., 
have been recovered from this region. Many of 
these diamonds were recovered under very unfa
vorable conditions (i.e. , hydraulic mining) not con
ducive to diamond recovery. Undoubtedly, hundreds, 
and possibly thousands of diamonds reported to the 
tailings during the historic hydraulic mining opera
tions in this region. 

Much ofthe northern California coast near the 
diamond discoveries is tectonically unstable, and 
parts ofthis region are underlain by a Phanerozoic 
basement, conditions that have in the past been 
considered antipathetic to diamonds. However, the 
discovery of diamonds in ophiolite and in alpine 
peridotite in the former Soviet Union and in Tibet, 
the discovery of diamonds in alkali basalt in New 
South Wales, and the recent discovery of abundant 
graphitized diamonds in ophiolite in Morocco, all 
emphasize that this region along the Pacific Coast 
may be a potentially important region for future 
diamond exploration. 

In summary, the numerous reported diamonds, 
kimberlites, and lamproites in the United States 
suggest that this country could become a significant 
diamond producer in the future if more emphasis 
were placed on diamond exploration. 
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ABBREVIATIONS AND CONVERSION FACTORS USED IN THIS TEXT 

Chemical symbols 
Symbol Element Symbol Element Symbol Element 
Ag Silver Fe Iron Rb Rubidium 
AI Aluminum Ga Gallium S Sulfur 
Ar Argon Ge Germanium Sb Antimony 
As Arsenic H Hydrogen Se Selenium 
Au Gold Hg Mercury Si Silicon 
B Boron K Potassium Sn Tin 
Ba Barium Mg Magnesium Sr Strontium 
Be Beryllium Mn Manganese Ta Tantalum 
Bi Bismuth Mo Molybdenum Te Tellurium 
C Carbon Na Sodium Th Thorium 
Cd Cadmium Nb Niobium Ti Titanium 
CI Chlorine Ni Nickel TI Thallium 
Co Cobalt 0 Oxygen U Uranium 
Cr Chromium P Phosphorus W Tungsten 
Cu Copper Pb Lead Zn Zinc 
F Fluorine 

Platinum Group Elements Rare Earth Elements 
Symbol Element 
Ir 
Os 
Pd 
Pt 
Rh 
Ru 

1 inch 
1 foot 
1 mile 
1 micron 

1 millimeter 
1 meter 
1 acre 
1 milligram 

Iridium 
Osmium 
Palladium 
Platinum 
Rhodium 
Ruthenium 

= 2.540 centimeters 
= 0.3048 meters 
= 1.609 kilometers 
= 0.000001 meter or 

0.001 millimeter 
= 0.03937 inches 
= 3.281 feet 
= 0.4047 hectares 
= 0.015432 grains 

Symbol Element 
Ce Cerium 
Dy Dysprosium 
Er Erbium 
Eu Europium 
Gd Gadolinium 
Ho Holmium 
La Lanthanum 
Lu Lutetium 
Nd Neodymium 

Conversion Factors 

1 carat 

1 ounce (troy) 

1 short ton 

1 metric ton (tonne) 

Symbol Element 
Pm Promethium 
Pr Praseodymium 
Sc Scandium 
Sm Samarium 
Tb Terbium 
Tm Thulium 
Y 
Yb 

Yttrium 
Ytterbium 

= 200 milligrams or 
3.08 grains 

= 31.1 grams or 
20.0 penneyweights or 
480 grains 

= 2000 pounds or 
0.9078 tonnes 

= 1000 kilograms or 
2205 pounds 

1 grain (troy) = 0.002286 ounce (troy) or 
0.0020833 ounce (avdp.) or 
0.0648 grams 

1 part per million (ppm) 
1 ounce per ton (oz/ton) 

= 1000 parts per billion (ppb) 
= 34.3 grams per ton or 

1 point = 0.01 carat 

Miscellaneous 
< = less than 
> = greater than 
yd3 = cubic yard 

1 percent (%) 
1 ounce per cubic yard 

To convert temperatures: 
1) Add 40° to starting temperature (OC or OF) 
2) Multiply by 5/9 to convert to °C 

or 9f5 to convert to OF 
3) Subtract 40° from product in step 2. 

34.3 parts per million (ppm) 
= 10,000 ppm 
= 40.7 grams per cubic meter 

Age 
Ga = billions of years (old) 
Ma = millions of years (old) 



(jeowgy - Interpreting tne past to provide for tne future 

ISBN 1-884589-13-8 


	pg 1-20
	pg 51-80
	pg 81-93

