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Scientific Abstract 

Red beryl, formerly known as bixbite, is the rarest type of beryl and possibly the rarest 

gemstones known. Sought after for both its beauty and its rarity, it is estimated to be worth 

over one hundred times more than gold, and for every 150,000 diamonds found, one red beryl is 

found (Edge, 2002). On average, high-quality, faceted specimens sell for about $2000 a carat. 

Red beryl has been documented in three localities worldwide, two  in Utah, and one in New 

Mexico. Despite its extreme value and rarity, the formation of red beryl is not well understood. 

 For the first time, complicated red beryl trace element and chromophore geochemistry 

of all three localities have been analyzed, observed, and compared to determine the if chemistry 

is distinguishable between the localities. The selected samples have been compared to elemental 

abundance data of other varieties of beryl from around the world. These data have been pulled 

from Gavrilchik et al. 2023. The method for this study was LA-ICP-MS analyses of over thirty 

elements across eight samples of red beryl. Comparing the major, minor, and trace elements of 

red beryl from all localities display significant range as well as overlap, and individual samples 

are both visually and chemically heterogenous from core to rim. The analyzed samples exhibit 

enrichment and depletion in the same chromophore elements, LREE’s, HREE’s, and other 

minor trace elements. Other varieties of beryl, such as emerald (green), aquamarine (blue), 

heliodor (yellow), goshenite (clear), and pezzottaite (pink) differ in many the chromophore 

constituents. In comparison to other beryl, emerald and aquamarine have a significantly higher 

concentration of chromium (being the common coloring agent of emerald and sometimes 

aquamarine), red beryl has a miniscule amount of chromium. Red beryl also shares some 

similarities with beryl varieties that have their own unique traits. Pink beryl, or pezzoattaite, is 

distinctive in its high cesium content, which is also believed to be the coloring agent 

(Gavrilchik et al. 2023).  
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Plaintext Abstract 

 Beryl is a mineral and a resource with a variety of uses and applications. Beryl, along 

with bertrandite, are two major sources of beryllium. Pure beryllium and beryllium alloys are 

used in aircraft instruments, satellites, spacecraft, rocket propellants, navigational systems, and 

other complex machinery. 

Beryl is a common mineral. It comes in a wide array of colors, forms in hexagonal 

columns, and has a hardness of 7.5-8.0, all of which make it a coveted gemstone in the jewelry 

industry. Green beryl is known as emerald. Similarly, blue beryl is known as aquamarine. 

Green, blue, yellow (heliodor), clear or white/opaque (goshenite), pink (pezzottaite, morganite), 

and red beryl are often zoned—containing multiple colors and hues within a single crystal. 

Despite the commonness of beryl, red beryl is certainly the rarest beryl, if not one of the 

rarest minerals in the world. Faceted, gem-quality specimens can be priced at as much as $2000 

per carat. Red beryl is only known to occur in three localities worldwide—two in Utah and one 

in New Mexico. Despite its value and rarity, not much is known about the unique geochemical 

processes that contribute to the creation of red beryl. 

 Eight red beryl samples were collected from the three known localities for this study. 

The method used for this study, Laser Ablation-Inductively Coupled Plasma-Mass 

Spectrometry (LA-ICP-MS), offers the ability to measure minor and trace elemental 

concentrations within a sample. The goal of this study is to do what has not been done before--

to study the geochemistry of the chromophore elements (as well as elements that may 

sometimes act as chromophores in other minerals) in red beryl from each locality, as well as see 

how these abundances differ from the other beryl varieties. Among red beryl, data collected 
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suggest that the formation of the three beryl was similar chemically—being enriched and 

depleted in the same minerals and minerals groups, though, their chemistry is a bit more 

complicated than that. Though there is a large overlap in the measured elemental abundances 

of the analyzed samples, there is also a significant amount of displayed among the localities and 

the individual crystals themselves. Many of the red beryl grains analyzed exhibit both visible 

and chemical zoning, with some elements more enriched in the core, or the rim, and other 

elements that are constant throughout the grain despite the zoning. Through this study, more 

of the intricacies of red beryl geochemistry will be unveiled, and provide a better understanding 

of the unique process and environment in which red beryl formed. 

  

Introduction 

The occurrence of red beryl has been documented at only three locations worldwide. 

These locations include the Thomas Range in Utah, the Wah Wah Mountains in Utah, and the 

Paramount Canyon of the Black Range in New Mexico (Figure 1). Historically, gem-quality 

red beryl has been mined industrially in the Wah Wah Mountains, and is the only locality that 

has produced gem-quality crystals. The Wah Wah Mountains are still undergoing exploration 

and extraction for red beryl to this day. 



5 

 

F.1: Google satellite imagery of the western USA, displaying the three red beryl localities. 

 

Red beryl is hosted in topaz rhyolite in the western United States. Formed in the middle 

Tertiary, the Thomas Range, Wah Wah Mountains, and the Black Range mark only three of 

many rhyolites and topaz rhyolites formed by slab-rollback volcanism--an event in which a 

subducted portion of the Farallon Plate began to melt and rise through the thick felsic crust of 
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the North American Plate, causing a series of felsic and intermediate volcanoes throughout 

western North America.  

The nominal chemical formula of red beryl is Be3Al2Si6O18. It has also been known to 

co-occur with manganese-bearing hematite (Fe2O3), quartz polymorphs (SiO2), topaz 

(Al₂SiO₄(F,OH)₂), and bixbyite (not to be confused with bixbite—the outdated name for red 

beryl). Bixbyite is a cubic, manganese iron oxide mineral, (Mn, Fe)₂O₃. It was first suggested 

that the coloration of red beryl was due to Mn2+ within the chemical structure (Nassau and 

Wood, 1968), though a more recent study has suggested that Mn3+ and possibly also Fe3+ 

incorporated into the structure give red beryl its color. In this same study, Co2+, Fe3+, and Ni3+ 

proposed the cause of coloration within synthetic red beryl (Shigley et al., 2001). 

Chemical analyses, though limited, have been performed previously on red beryl from 

the Thomas Range and the Wah Wah Mountains. A hypothesis regarding the formation of the 

red beryl between these two localities is that the formation of red beryl is due to a beryllium-

fluoride complex, which allowed the transport of beryllium in the melt, the accumulation of 

beryllium in-solution, and the ultimate precipitation of beryllium-rich minerals such as beryl 

upon the exsolution of fluorine. Once the beryllium-fluoride complex broke down (Christiensen 

et al., 1997). It has also been suggested that other factors may have played an indirect role in 

the formation of red beryl, such as faulting. Faults caused by the concurrent events of Basin and 

Range extension and volcanism may have allowed for surficial water to be introduced to the 

melt, which created preferable conditions for fluorine and beryllium to stay in solution and be 

transported (Wood, 1992). Other studies propose a seepage of surficial water rich in CaCO3 to 

the melt, introducing calcium, which bonded with the fluoride in-solution to form fluorite 

(Christiensen et al., 1997).Once the melt became depleted in fluorine, having exsolved to topaz 
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and fluorite conditions for beryllium to stay in-solution became unpreferable, and precipitated 

to form bertrandite and/or beryl. 

  

Objectives of Research 

 The aim of this study is to observe the geochemical patterns (or lack thereof) of the 

chromophore elements (and chromophore-like elements) of red beryl across the three localities 

to better understand its formation, and the conditions that allowed it to form. Analyses 

measuring elemental abundances will be performed on eight beryl specimens collected from the 

three known localities—two samples from Topaz Mountain in the Thomas Range, Utah, four 

samples from Paramount Canyon located within the Black Range of Gila National Forest in 

New Mexico, and two samples from the Ruby Violet Claims in the Wah Wah Mountains, Utah. 

 

Hypotheses 

H0: The red beryl chromophore geochemistry of each of the three known localities are 

indistinguishable from each other. 

Ha: The red beryl chromophore geochemistry from each of the three localities are 

distinguishable from one another. 

 Additionally, a second set of hypotheses will be assessed. 

H0: Red beryl chromophore geochemistry is indistinguishable from the chromophore chemistry 

of other beryl varieties  

Ha: Red beryl chromophore geochemistry is distinct from the chromophore chemistry of other 

beryl varieties  
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Research Design and Methods 

Laser Ablation Inductively Coupled Plasma Mass Spectrometry  

 To measure and compare the chemistry across the three red beryl localities. LA-

ICP-MS analyses will be performed on the red beryl samples. NIST’s SRM610, SRM612, and 

BHVO-2g will be used as standards in these analyses. The first one-inch round contains three 

six-sided red beryl crystals from each locality mounted in a disk of epoxy, then polished to 

expose the crystals. To observe any possible zonation, nine-spot, nine-spot, and ten-spot 

traverse from rim to core to rim were completed on the Wah Wah Mts. sample, Black Range 

sample, and the Topaz Mt. sample, respectively. Zonation is not an uncommon occurrence in 

red beryl, and several of the collected samples exhibit slight to moderate color zonation. 

  For the first epoxy round, each spot was ablated for ten seconds with a spot size of 

85μm circle. Two sets of SRM612 and BHVO-2g analyses were performed before and after the 

traverse of each individual sample. 

 The second epoxy round contains a total of five red beryl samples—one large six-sided 

red beryl from Topaz Mountain, one six-sided red beryl from the Wah Wah Mountains, and 

three shards of red beryl from the Black Range. For this analysis, the spot size was an 85μm 

circle, and the analysis time was twenty-seven seconds with a total shot-count of 200. A rim-

core-rim traverse of thirty-two spots was performed on the Topaz Mt. Sample, A rim-core-rim 

traverse of fifteen spots, as well as six spots additional spots for a total of twenty-one spots in 

the Wah Wah Mts. sample, and finally a total of twenty-three spots across three Black Range 

samples—the largest sample having eleven spots, the second largest having ten spots, and the 

smallest sample having two spots analyzed. Similar to the first set of analyses, the traverses and 

analyses of each locality was enclosed by two sets of standard analyses. In the second analysis, 
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BHVO-2g and NIST’s SRM-610 were used as standards. Due to miscommunication, SRM-612 

and SRM-610 were used for each respective analysis, though this error was corrected by 

recalculating one of these analyses. 

A series of elements, including Li, Na, Mg, Si, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ga, 

Rb, Sr, LREE’s, and HREE’s will be observed. Manganese, chromium, cobalt, and iron may 

play a role in the coloration of beryl (Shigley et el., 2001). Iron, manganese, titanium, and 

calcium may exhibit patterns across the three localities that will give insight into the 

geochemical chemical and physical processes of red beryl formation. Additionally, previous 

studies have shown red beryl being enriched in HREEs and depleted in LREEs (Alonso-Perez, 

Day, 2021). 

 

Calculations 

Data from both the background and samples were hand-calculated using the equation in 

(Figure 2) by the student and checked by recalculation of BHVO-2g as an “unknown” using the 

SRM standard, then calculating the percent error of the calculated element abundance of 

BHVO-2g and the official element abundance of BHVO-2g. This check was performed for both 

the first and second sets of analyses and double checked by separate hand-calculation and a 

calculation via Iolite, which concluded that the most accurate (and similar) calculations were 

performed by the student and Iolite.  

F.2: Counts per second (cps) to parts per million (ppm) equation 
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Background counts of each observed element were subtracted from the measured counts 

of the same element to give a more accurate reading. Data from the LA-ICP-MS analyses were 

then converted from counts per second (cps) to parts per million (ppm) and normalized to Si 

(Figure 3) using either SRM612 or SRM610 for all elements.  

 

 

Results 

 

F.3: Elemental abundances in ppm of the red beryl analyses of the first epoxy round. 

 

Almost all elements display overlap except for potassium and cobalt (Figure 3). Red 

beryl from all localities have the highest enrichment of Mn and Fe, and depletion in Cr, V, and 
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Sr. Additionally, there is enrichment in Li, Na, Mg, K, Ca, Ti, Cs containing elemental 

abundances more than one hundred and some one thousand ppm. Zonation was observed in 

many of the elements analyzed, such as Fe and Mn exhibiting enrichment in the rim and 

depletion within the core. 

 

 

F.4: Elemental abundances in ppm of the red beryl analyses of the second epoxy round. 

 

In the second red beryl analysis (Figure 4), there is enrichment in Na, K, Ca, Ti, Mn, 

Fe, and Cs, and depletion in V, Cr, Co, Ni, and Sr. Unlike the first red beryl analysis, there is a 

smaller range of elemental abundance in nearly all the elements, with the exception of V and 

Cr, which had many values below detection limits in both analyses. The data from both 

analyses were compiled into a singular dataset to compare against other varieties of beryl from 

Gavrilchik et al. 2023. 
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F.5: Gavrilchik et al. 2023 beryl analyses plotted with the compiled analyses of this study 

 

For all varieties of beryl (Figure 5), enrichment in elements such as Na, Mg, K, Mn, Fe, 

and Cs can and depletion in Sr can be observed. Many beryl varieties, with the exception of 

green beryl, are depleted in Cr, having anywhere from around ten ppm to nearly a thousandth 

ppm. Green beryl, whose proposed primary chromophore is Cr, contains up to nearly ten-

thousand ppm. Gavrilchik et. al. observed the highest (or second highest) enrichment of K, Ti, 

Mn, Fe, Ga, Rb, and Sr within their red beryl sample. Many of the red beryl abundances in both 

this and Gavrilchik’s analysis overlap in elements with the exception of Ti, which this analysis 

measured nearly an order of magnitude less, V—which this analysis contained many measured 

abundances below detection limits, and Fe, of which both Gavrilchik et al. and this analysis had 

high enrichment, but this analysis recorded a lower and larger range of abundances for Fe, (as 
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well as Mn). Both red beryl analyses recorded enrichment in Cs, but not nearly as much as pink 

beryl, surpassing the other beryl varieties by several orders of magnitude. Pezzottaite, a type of 

Cs-rich pink beryl, is said to receive its coloration from Cs within the crystal structure. 

 

DISCUSSION 

The high enrichment of Mn and Fe observed within both this set of red beryl analyses 

and the Gavrilchik et al. analyses is consistent with proposed coloring agents for red beryl. 

There is also enrichment in Rb and Cs reflecting previous observations of Rb and Cs 

enrichment in topaz rhyolites (SOURCE). A traverse of one sample was recorded in the 

Gavrilchik et al. analyses, which may account for the small range it exhibits in comparison to 

the larger range the red beryl of this analysis exhibits. Samples from the Wah Wah Mountains 

and the Black Range, especially those of the first epoxy round, show evidence of significant 

visual zonation, which is reflected chemically in the rim-core-rim traverses. The Topaz 

Mountain sample of the first epoxy round shows weak zoning, but the Topaz Mountain sample 

of the second epoxy round shows much stronger zonation (Appendix A, B, C). It is to be noted 

that the proposed coloring agents of red beryl are more enriched in the rim and depleted within 

the core of the two pictured samples (Figure 6). 
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F.6: Wah Wah Mts. and Black Range samples of analysis one under petrographic 

microscope. 

 

Given the range of color red beryl can have (recall it can be pink, red, magenta, purple) 

the question is raised of establishing what, if any, difference distinguishes pink beryl from red 

beryl. Pink beryl can receive coloration from either Cs or Mn. Cs-rich pink beryl is called 

Pezzottaite and Mn-rich pink beryl is called Morganite. Red beryl, though historically high in 

Cs, does not get its coloration from Cs, however, both red beryl and morganite both received 

coloration through Mn. There has been conflicting ideas in previous literature, suggesting the 

separation is marked by the charge of Mn (Mn2+ or Mn3+), though this has not been clear. 

There doesn’t seem to be one definite answer for which charge of Mn is responsible for which 

beryl, or if there is even any difference at all. This is something that remains to be answered. 

Red beryl is the only type of beryl known to form in topaz rhyolites and has not been recorded 
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in any other environment. Morganite primarily forms in pegmatites and has a different trace 

elemental profile than red beryl. 

 

 

Conclusions 

 In the first study of its kind, several samples from all three localities have been observed 

to better understand red beryl and its chemical characteristics. Of the eight analyzed samples of 

this study, and the sample analyzed of the Gavrilchik et. al 2023 study, it can be observed that 

all red beryl has a nearly indistinguishable chromophore profile, with a range of abundances 

between each element observed due to zonation. Though generally all beryl is enriched and 

depleted in many of the observed elements, red beryl contains many elemental abundances 

orders of magnitude higher than the other beryl varieties and some elemental abundances 

orders of magnitude lower than the other beryl varieties. It can be concluded that though 

sharing some similarities with other beryl varieties, red beryl is not indistinguishable from 

other beryl varieties, Studying the major, minor, and trace elements of the red beryl, as well as 

how they vary across both the individual crystals and each of the three known localities, can 

give us insight into how it formed, as well as information for discovering new localities.  
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Appendix A: Elemental Data of Red Beryl from the Black 

Range, New Mexico 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Blank spaces denote values below detection limits. 
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Appendix B: Elemental Data of Red Beryl from the 

Thomas Range, UT 

 

*Blank spaces denote values below detection limits. 
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Appendix C: Elemental Data of Red Beryl from the Wah 

Wah Mountains, UT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Blank spaces denote values below detection limits. 
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Appendix D: Locality Overview 

Topaz Mountain, Thomas Range, Utah 

Overview 

 The Thomas Range in west-central Utah is approximately fifty miles northwest of the 

town of Delta. It is characterized by three different felsic eruptions that occurred in the upper 

Miocene. The Thomas Range is immediately surrounded by the Pleistocene deposits of Lake 

Bonneville and is adjacent to Fumarole Butte—a cinder cone remnant from the Pleistocene and 

one of many tertiary basaltic/andesitic volcanoes in Utah caused by the events of Basin and 

Range extension. Due to these events, as well as the events of the Sevier Orogeny, Cambrian 

sedimentary rocks have been uplifted around the area and marking the initial horsts and 

grabens of the basin and range province that dominates Nevada. 

 The three eruptions make up the Topaz Mountain Rhyolite and include interbedded tuff 

between each eruption. According to a K-Ar dating study, it was discovered that the ages of the 

various rhyolite flows occurred anywhere from approximately six to eight million years ago 

(Lindsey, 1979). The Topaz Mountain Rhyolite includes porphyritic alkaline rhyolite flows and 

domes, with mineral assemblages of quartz (christobalite, tridymite) , biotite, sanidine, 

plagioclase, topaz, garnet, red beryl, bixbyite, and pseudobrookite, opal, amethyst, fluorite, Mn-

hematite, uranophane, amongst other accessory minerals, which occur in either the vertical 

fractures caused by the cooling and contraction of the rhyolite, or in lithophysal vugs (void 

spaces within the rhyolite formed by gas bubbles in the melt, having thin concentric shells 

within the vug), within the rhyolite (Lindsey, 1979). Many of these minerals, including red 

beryl, topaz, sanidine, quartz, garnet, Mn-hematite, and bixbyite occur in both the lithophysae 

and the vertical shrinkage fractures at this locality. 
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F.2: Google satellite imagery of the red beryl localities in the Thomas Range. Also shown is the 

location of Spor Mountain and the Materion Mine. 

 
Spor Mountain (F.2) is a world-renowned producer of beryllium that is currently under 

management by the Materion Corporation. Spor Mountain is arguably the world’s largest 

known beryllium deposits and producers. It is also worth noting that the rhyolite at Spor 

Mountain is not classified as the Topaz Mountain Rhyolite of the upper Miocene, nor does it 

export beryl as its main ore source. Materion Mine extracts bertrandite (Be4Si2O7(OH)2), a 

beryllium mineral that often forms as a result of hydrothermal alteration of beryl. Lower 

Miocene rhyolite flow of Spor Mountain likely formed through the beryllium-fluorine complex, 

as it contains a similar mineral assemblage as the beryl-bearing topaz rhyolites of Topaz 

Mountain, most notably fluorite, which was observed to co-occur in nearly all samples that 

contained bertrandite (Staatz, 1963). The Spor Mountain formation includes a porphyritic 

rhyolite member, characterized by the same traits listed above. Underlying the porphyritic 
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rhyolite member is the beryllium tuff member—a stratified, tan, vitric tuff and tuffaceous 

breccia. The beryllium tuff member also contains epiclastic tuffaceous sandstone, many clasts of 

carbonate rocks, and some clasts of quartzite and other volcanics. It also includes several 

altered minerals, including fluorite and K-Spar that have been hydrothermally altered to clay 

(Lindsey, 1979).  

 Occurrences of red beryl have been documented in both scientific research and by 

amateur rockhounds to not only occur at Topaz Mountain, but at several other locations 

around the Thomas Range, including Starvation Canyon, Wildhorse Spring, the Solar Wind 

claim and Maynard’s Mine (Baker, 1998). 

 

Wah Wah Mountains, Utah (Ruby Violet Mine) 

Overview 

The Wah Wah Mountains are a range in southwest Utah, world renowned for 

producing high-quality, gem-grade red beryl. It is the only of the three red beryl localities that 

has produced gem-grade red beryl (Shigley et al., 1984). The minerals of this locality are hosted 

in the early Miocene Blawn Formation rhyolite (Abbott et al., 1983). The samples from this 

locality used in this study were purchased at a local gem and mineral store in Cedar City, Utah.  

The samples analyzed from this locality were mined by the Harris family, who 

originally owned and operated the Ruby Violet Mine from the 1970’s to the 1990’s. The 

specimens found at the Wah Wah Mountains locality differ from both the Thomas Range and 

Black Range localities in not only quality, but color and crystal habit. Red beryl from the Wah 

Wah Mountains is sometimes elongated on the c-axis. The color ranges anywhere from hot 

pink to blood red to even purple. These crystals have also been documented to sometimes 

exhibit a trapiche pattern—a rare growth pattern in beryl described as a six-pointed starburst 
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(not to be confused with asterism and chatoyancy). Red beryl from this locality is often visually 

and chemically zoned, having tan/faded cores and bright red/pink rims. This is not uncommon 

for red beryl, as zonation has been observed commonly at other localities also. 

Red beryl of the Wah Wah Mountains form solely within or along sub-vertical 

shrinkage fractures, and do not form in lithophysal cavities (Keith et al., 1994). It has been 

observed that the rhyolite host rock at this locality is enriched in Rb, Nb, Y, and Be, with levels 

around twenty parts per million, and depleted in Ti, Sr, and Ba (Keith et al., 1994). The red 

beryl crystals are either found embedded in kaolin, or adjacent to the shrinkage fractures, 

embedded in the rhyolite. Co-occurring minerals include topaz, bixbyite, tridymite, sanidine, 

and cristobalite (Christiansen et al., 1997). 

In terms of tectonic history, the Wah Wah Mountains have a similar origin to the 

Thomas Range—having formed from the ongoing events of slab-rollback volcanism during the 

early Miocene. 

 

Paramount Canyon of the Black Range, New Mexico 

Overview 

 The Paramount Canyon locality is characterized by the Taylor Creek Rhyolite, with 

minerals including red beryl, bixbyite, hematite, quartz, sanidine, and pseudobrookite. The 

Taylor Creek Rhyolite hosts siliceous volcanics from the middle Tertiary and is part of the 

Mogollon-Datil Volcanic Field (Elston, 2008). This volcanic field, similar to the other red beryl 

localities, formed during the events of slab-rollback during the Eocene-Miocene. The red beryl 

in this locality occurs solely within lithophysae. Unlike the two Utah localities, the color of the 

beryl is much lighter; a light pink/salmon color but added here as it has been described 

previously. Visible and chemical zonation also occurs with the red beryl from this locality. 
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Appendix E: Locality Observations 

Topaz Mountain (Thomas Range) 

It is worth noting that the samples collected from the Thomas Range are solely from 

the Cove area of Topaz Mountain within the area of the BLM land, not the pay-to-dig site. 

Within the washes of the Cove, clear, terminated topaz can be found ranging anywhere from a 

few millimeters to a few centimeters in length. Within vuggy cobbles and boulders, high-

quality honey-colored topaz can be found. Towards the base of the Cove, it is not uncommon to 

see flow-banding in rhyolite. The rhyolite also contains amygdaloidal layers, which alternate 

with less amygdaloidal rhyolite and stratified tuff up the mountain.  

Both samples were found within adits in the mountain surrounding the Cove. 

The sample from the smaller adit, which will from here on be referred to as RB_TM-1, was 

found in a vertical fracture (at around three or four feet in height) filled with kaolinite. Within 

the clay-filled vertical fractures were small areas about--an inch or two in diameter--of 

brownish clay. The clay--possibly iron-stained kaolinite or perhaps another type of clay mineral 

such as smectite. These areas of brown clay contained large, double-terminated clusters of 

topaz, which were not as gemmy as the topaz within the lithophysae. This type of topaz, which 

will be referred to as sandy topaz, contains substantial amounts of rhyolite and clay in and 

around the crystal itself.  
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RB_TM-2 came from a larger adit from higher up the mountain. This sample was 

extracted from one of the lithophysae within the adit (Figure 6). The lithophysae were 

abundant in gemmy, euhedral minerals such as quartz, sanidine, honey-colored topaz, clear 

topaz, and bixbyite. Like RB_TM-1, RB_TM-2 was more of a mulberry color in the areas of 

the crystal less obscured by rhyolite and clay inclusions. Also, like RB_TM-1, the lithophysal 

sample is a stubby hexagonal prism, shortened along the long axis, and contains a large amount 

of mineral and rock inclusions within the crystal itself, including rhyolite and bixbyite. 

RB_TM-2 is only five millimeters in length, and two and a half millimeters in height.  

 

 

 

 

Figure 7: A lithophysal cavity from Topaz Mountain with a red beryl in-situ. 
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Paramount Canyon (Black Range, NM) 

 On a cliffside of Paramount Canyon, a hematite vein running roughly north-south has 

been observed, and there is an outcrop of red beryl about two hundred feet west of this vein 

(Michayluk, 2016). The vein displayed an abundance of euhedral, plated hematite, as well as 

euhedral bixbyite (Figure 7). Bixbyite has a cubic habit, with beveled corners that come to a 

three-sided point as well as beveled edges. 

 

 

 

 

Figure 8: Hematite (left) and bixbyite (above) within lithophysae 

from Paramount Canyon. 
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