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Introduction  
 
Welcome to rockhounding and prospecting in the Southwest. This book introduces exploring, 
discovery, and collecting of all things rock related. It is not a gem trail guide, rather, this title 
accompanies, makes practical, and expands on those guides. Most importantly, it outlines the 
tools needed for the rockhound to make their own guide, current every time. 
 
This book demonstrates the map and vehicle skills needed to get to traditional collecting sites 
but it goes beyond that. It shows how to find new places and different materials old guide 
books don’t mention. Few guides describe variscite, rare earth minerals, pegmatite rock, or 
unusual rocks in general. This book does. The great hope is for this title is to go further than any 
guide, to let the rockhound or prospector find their own path to discovery and joy. 
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The Ecology 
 
“Ecology is the study of the relationships between plants, animals, people, and their 
environment, and the balances between these relationships.”1 
 
In the Southwest, the element binding plants, animals, and people is the lack of water. Nevada 
is the driest state in the Union with Utah ranking second and Arizona fourth. The coyote, the 
creosote bush, and the prospector must all cope with limited water. Heat is a troublesome 
agent, though less so across the entirety of the Southwest. Arizona is hottest within these six 
states, but only tenth hottest in America.   
 
Average state-wide temperatures mislead. Temperatures of the Southwest’s deserts are higher 
than a state’s average. The greater Southwest contains a whole or a part of the Great Basin 
Desert, the Mojave, the Sonoran, the Colorado, and the Chihuahuan. The Sonoran Desert is 
warmest. Temperatures there routinely exceed 104° in the summer, while rarely falling below 
32° in the winter. Frosts usually last no more than twenty-four hours.2 But water is always the 
paramount consideration. In every desert example, evaporation exceeds precipitation. 
 
The Southwest hosts a rich variety of plant communities and animal habitats. These 
associations or biomes cross deserts, forested mountains, and open range. Creosote bush 
scrub, Joshua Tree woodland, and Great Basin sagebrush are just some vegetation types. 
Depending on the animal, habitat exists within a vegetation type. Take the roadrunner, the 
signature bird of the Southwest. It may populate biomes described as Interior chaparral, Semi-
desert grassland, or Madrean evergreen woodland. Or the broadest of biomes, the Desert 
biome. 
 
The Grand Canyon is the Southwest’s outstanding physical landmark. Equaling that celebrity, 
however, are the native plants inhabiting the Southwest. The Mojave Desert’s Joshua tree, the 
Sonoran’s Saguaro cactus, and the creosote bush inhabiting both, mark the desert as much as 
any single natural wonder. Animals announce the Southwest as well. The roadrunner, the 
javelina, and the desert tortoise are its trademark animals, any one of them proclaiming that, if 
you have not yet arrived in the Southwest, you are getting close.  
 
Not all is sand and sweat. New Mexico, for example, has five national forests. Arizona has six, 
making up 15% of that state. Pines proliferate there, the Ponderosa, the Chihuahua, and the 
Apache Pine all represented. Mixed oak and pine forests populate mountains in both states. In 
southern Nevada, the Spring Mountains sports a diversity of plant life, with 37 kinds of trees 
reported. That includes gnarled Bristlecone Pines, some thousands of years old. 
 
The Southwest is a land of thin shade even under broadleaf trees. Here, cottonwood, desert 
willow, and ash, where they do exist, occur mostly as separately spaced individuals, rarely 
forming dense groves.  
 
 



 
 
Less known but vital is the temperate forest biome of the Southwest. In the Sonoran Desert, 
above 6,000 feet, pines, firs and spruces clothe the landscape. Broadleaf trees such as Gambel 
Oak, Quaking Aspen, Maples, and Boxelders compete to make an understory for this coniferous 
forest.3 At lower elevations, Pinyon-juniper woodland covers millions of acres throughout the 
mountains of the Southwest.  
 
Sky Islands are distinct plant and animal communities found in isolated mountain ranges in the 
Southwest. Over geologic time a sea of desert formed around these scattered mountains. This 
left plants and animals to develop in different ways than their brethren on contiguous ground. 
 
This book arbitrarily draws a line across southern Nevada, Utah, Colorado, and California. It is 
impossible, therefore, to estimate how much forest occurs in these subjectively designated 
areas. The conclusion, however, is inescapable: the Southwest is not all dune and rolling desert. 
Trees grow here, too, enough in fact to support a vibrant forest environment and even a small 
logging industry.45 
 
Man has had and continues to have a major impact on the land.  Non-native plants and animals 
introduced by visitors and settlors impoverished range land which is still overgrazed. Mining 
and cities have drawn down water resources at a non-sustainable rate. Even damming the 
Colorado River hasn’t secured enough water to satisfy the Southwest’s population. Yet it is 
because of mining and cities and agriculture that prosperity has come to the desert. This impact 
on the ecology started simply enough. 
 
The region’s indigenous population had little impact on the land. Hunting and gathering were 
occasionally supplemented by raising crops. These were principally beans and corn, sometimes 
watermelons, irrigated by creeks and other naturally flowing water. This agriculture allowed 
permanent settlements in some areas. Great cliff dwellings were built at some sites, the 
Southwest’s most noted architecture. People like the Hopis constructed adobe houses as well. 
Some Hopi villages or pueblos have been occupied continuously for 900 years.  
 
Fiercely independent and aggrieved of poor treatment by the Spanish and later Europeans, 
tribal groups resisted outside rule for centuries. This was particularly true in New Mexico. 
Eventually, all native groups were overcome. “Following the subjugation of the Apaches, waves 
of miners, ranchers, and farmers settled the area. Mining and ranching activities were 
economically linked in a ‘ranch-mine settlement complex’ wherein ranches developed around 
mining towns to supply the meat, timber, and fuel wood required by the mining operations. 
During this period, the "three C's," cattle, copper, and cotton (grown in irrigated fields along 
river courses), dominated the economy of the region.”6 
 
Cattle grazes much of the Southwest, especially in Southern Nevada.  2,200 BLM grazing 
allotments on 13.5 million acres exist in New Mexico. Arizona has 770 BLM grazing permits over 
11.5 million acres. Adding to water draw down and range impacts are wild burros and horses. 



They crowd out native animals and their historic waterholes. The future of the Southwest’s 
ecology is unsettled and will remain unbalanced as long as water demands exceed supply. 
  



The Climate of the Southwest 
 
Temperature 
 
The Southwest’s varied topography plays a key role in its climate. Few places in America 
possess a mix of arid desert, deep canyons, and forested mountains, often in sight of each 
other. This change in elevation, from low to high, is one reason precipitation and temperature 
vary so widely. Most think a drop of three degrees occurs for every thousand feet of elevation 
gained. 
 
Richard Harris notes in Hidden Southwest that the Grand Canyon’s North Rim sits at 8,297 feet. 
He maintains this spot is almost always 20 degrees cooler than at the level of the Colorado 
River below, which averages 2,200 feet.7 The same change is experienced between the desert 
floor of the Southwest and its mountains. Another reason for climate change is latitude — 
traveling toward the equator results in greater sunlight and higher temperatures. Expect a 
three-degree increase for every three hundred miles traveled south. 
 
Precipitation and humidity play roles in raising or lowering temperatures. This is immediately 
apparent when little moisture is in the air. With low humidity, the sun’s energy is redirected 
from evaporation to increasing temperature. When humidity is high, temperatures moderate in 
daily highs and daily swings.  
 
A northern Arizona city like Kingman may experience a 105-degree day, while at the same time 
a southern city like Tucson may only reach 95 degrees. That’s often attributable to greater 
humidity present in locations lower in latitude to the equator. Cloudy skies usually follow 
greater humidity, especially during the monsoon season.  
 
As a climatic blanket, cloudy skies retain heat throughout the night, compared to days when 
skies are open and clear. On those days, night time temperatures fall. 
 
 A Land of Two or Three Seasons 
  
The Southwest is a generally warm land of two seasons. That doesn’t mean warmth everywhere 
year-round. The Grand Canyon’s north rim is covered in snow in December, along with territory 
in Southern Utah and Southern Colorado. This applies to northern New Mexico, too, and most 
Southwest mountains over 6,000 feet.  
 
The cool season begins in October and lasts through March. The warm season runs from April 
through September. Experts generally agree that the monsoon period, a season within a 
season, goes from June 15th until the end of September. The monsoon is the region’s most 
notable climatic event. It brings thunderstorms, lightning, humidity, and summer rain to 
parched lands.   
 
The Monsoon and Precipitation 



 
Mary Austin was a pioneering woman of California and Arizona deserts. In 1903 she wrote, 
“This is a country of three seasons. From June on to November it lies hot, still, and unbearable, 
sick with violent unrelieving storms; then on to April, chill, quiescent, drinking its scant rain and 
scanter snows; from April to the hot season again, blossoming, radiant, and seductive. These 
months are only approximate; later or earlier the rain-laden wind may drift up the water gate of 
the Colorado, and the land sets its seasons by the rain.”8 
 
Barbara Kingsolver has also written on the Southwest’s monsoon. “The water that came last 
winter is long gone. ‘Female rain,’ it’s called in Navajo: the gentle, furtive rains that fall from 
overcast skies between November and March . . . . In June there is no vital sign, not so much as 
a humid breath against a pane of glass, till the summer storms arrive. What we’re waiting for 
now is male rain. Big, booming, wait-till-your-father-gets-home cloudbursts that bully up from 
Mexico and threaten to rip the sky.”9 
 
Fire Season 
 
Arizona and New Mexico’s fire season begins around May or June. It’s worsened by drier 
winters and it continues until monsoon season arrives. Fire season, though, can sometimes 
begin in March. In some years, dangerous conditions forces authorities to close national forests. 
For rockhounds and the citizens of every state affected, this is a loss that is becoming more and 
more common. 
 
Topography As A Factor 
 
The Mogollon Rim divides the Colorado Plateau and the Highlands as it strikes across the entire 
state of Arizona. This lengthy cliff does not appear clearly in all areas but at times it looms 2,000 
feet above ground like the Tonto Basin. It’s also a weather maker. As Weather in the Southwest 
puts it, “Thunderstorms frequently occur during the afternoon hours over the Mogollon Rim in 
north-central Arizona. They drop their rain over the mountains, moistening the atmosphere. 
Moistened air then descends down over the Sonoran Desert around Phoenix and generates 
thunderstorms at night when the desert heat is released from the ground.”10 
 
 
Precipitation, Dry Washes, and Flash Floods 
 
Dry washes or arroyos populate the Southwest. They flood easily in a downpour, inundating 
many rural roads and secondary highways lacking a bridge. One example is Arizona’s Highway 
95 from Parker to Quartzsite. This 35-mile roller coaster ride dips into one dry wash bed after 
another, perhaps twelve or more along its length. Flooding is possible anywhere. A flash flood 
may be heard first, rather than seen. Terrific noise results as tons of rock and debris tumble 
downstream, often powered by nearby mountain runoff. Fording any raging stream is suicidal, 
waiting for the current to dissipate the only recommendation.   



 
Dust Devils 
 
Dust devils are small whirlwinds. They appear here and there, usually when the temperature 
rises above 80 degrees. They can be well defined or ragged looking. Their origin lies with warm 
air masses that at any time could be rotating horizontally across the desert. At some point a 
mass air may hit a cooler spot, such as the shade of a tree or a large rock. This forces the warm 
air upward, especially if it hits something vertical, like that tree or rock. Depending on 
conditions, three or four dust devils may be in view at any one time across a large basin.  
 
Dust devils are common in the Great Basin and are caused by localized pockets of hot air that 
rise rapidly, creating a small pressure vortex. U.C. Berkeley physicist Greg Delory says they can 
create their own radio, electrical, and magnetic fields due to friction between dust particles. 
“Dust caught up in these vortices undergoes frictional charging, like rubbing your hair with a 
balloon, generating voltages of many thousands of volts."11 But these voltages occur at low 
amperages, no more dangerous than a van de Graaff generator, a staple of electrical 
demonstrations and shows. 
 
While normally minor, perhaps three to six feet in diameter, bigger dust devils can be 
damaging. The Coconino County Fairgrounds outside Flagstaff, Arizona was hit in 2000 by a 
large dust devil. It tore apart tents, light structures and some permanent facilities. Injuries also 
occurred. Dust devils are said to be an extreme hazard to parachutists. 
 
Virga 
 
Virga are diaphanous sheets of rain that do not reach the ground. Their streaky appearance 
adds another element of character to a monsoon sky or a winter day. 
 
The Haboob 
 
Monsoon thunderstorms may have little rain with them, producing dry lightning but also 
possibly a haboob. This is a serious, impactful dust storm.  Haboob comes from the Arabic 
habūb, meaning blowing furiously.  
 
The National Weather Service (NWS) says that, “Dust storms and Haboobs can occur anywhere 
in the United States but are most common in the Southwest. Haboobs occur as a result of 
thunderstorm outflow winds.”12  
 
Weather.com explains further, saying, “As a thunderstorm collapses, air is forced rapidly 
downward on the front end. The wind rapidly picks up dust and debris, and the result can be 
blinding and almost choking dust in the air.”13  
 
The NWS continues, “A dust storm usually arrives suddenly in the form of an advancing wall of 
dust and debris which may be miles long and several thousand feet high . . . . Blinding, choking 



dust can quickly reduce visibility, causing motor vehicle accidents that may involve chain 
collisions, creating massive pileups.” They advise drivers to pull off the road, set the emergency 
brake, and then turn off lights to keep motorists from following into each another.  
 
Mirages 
 
Refracted light by heated air causes the optical effect known as a mirage. Light travels through 
hot and cool air at different rates. When the ground is hot, like that of a roadway in summer, an 
air layer immediately above it is hotter than the air in the surrounding area. Light refracts or 
bends at this point, leaving our minds thinking we see water on the ground, when in fact it is 
reflected skylight on the roadway.   
 
  



Geologic Provinces and Notable Features 
 
The American Geological Institute defines a geologic province as a large region characterized by 
similar geologic history and development.14 These characteristics include landforms, natural 
features of the earth’s surface, rock types, or a shared evolutionary history. Every part of the 
Southwest belongs to a distinct province with particular landforms and geology. Physiographic 
region is often used for geologic provinces. 
 
Geologic provinces show well on maps but not easily on the ground. Plants are sometimes 
better indicators than rocks. Saguaro cactus herald arrival in the Sonoran Desert. A lessening of 
creosote bush and an increase in sagebrush marks the beginning of the Great Basin Desert.  
 
Macrostrat.org. produces a free smartphone app called “ROCKD.” Within cell phone range, it 
instantly describes the ground a rockhound is standing on. This includes the physiographic 
province, the region’s lithology, the age of the rocks, and the stratigraphic unit. These terms are 
defined later on. This app makes geology approachable, understandable, and inviting. Every 
rockhound should use it. Maps and information can be downloaded beforehand when traveling 
beyond cell phone range.  
 
 
The Colorado Plateau Province 
 
The Colorado Plateau Province extends into Utah, Colorado, and New Mexico. The Plateau may 
be pictured as centered over the Four Corners of the United States. Its elevation is between 
5,000 and 7,000 feet and it covers some 240,000 square miles.15 
 
The Plateau lacks gold, silver, and copper deposits. Jim Straight writes, “Both the Columbia and 
Colorado Plateau are capped with non-metalliferous basaltic flows.”16 In other words, ancient 
lava flows not enriched with precious-metal bearing minerals. And some non-metal bearing 
minerals as well, such as fluorite. This holds true for each portion of the four states in the 
Colorado Plateau. 
 
Arizona’s part of the Colorado Plateau runs diagonally northwest-southeast through the upper 
half of the state. Arizona’s largest city Plateau city is Flagstaff. The Hualapai, Navajo and Hopi 
are among the Plateaus’ many tribes. Much of Monument Valley is here, the background for 
several John Ford films. The four-thousand-foot wide Meteor Crater lies here and the Grand 
Canyon wends through the Plateau.  
 
Colorado’s western portion of the Plateau includes these National Monuments: Canyons of the 
Ancients, Yucca House, and Chimney Rock. Western Colorado is uranium country. Most 
occurrences, though, are north of this book’s Southwest border. 
 
New Mexico’s Colorado Plateau portion lies in the upper northwest corner of the state. New 
Mexico’s two major cities, Santa Fe and Albuquerque, lie on the edge of its borders. The Navajo 



Nation owns 27,000 square miles of New Mexico’s Colorado Plateau country. The plateau’s rich 
topography partly explains the nine National Parks and eighteen National Monuments located 
there.  
 
Utah’s southeast corner of the Plateau occupies the Four Corners Area. Monument Valley 
extends here into Utah from Arizona. Southern Utah’s other notable geologic features include 
plateaus, buttes, mesas, and deeply notched canyons.  
 
 
 
 
 
 

	

(The Colorado Plateau) 
 
 
 
Basin and Range Province 
 
Basin and Range extends from Mexico to Canada.17 Southern Arizona, eastern California, 
southwest New Mexico, western Utah, and most of Nevada all host Basin and Range. Mountain 
Ranges strike in a northerly to northwest fashion, alternating with wide Basins. Over 150 
separate mountain ranges exist in the Basin and Range Province.18 



 
Arizona’s major cities lie in Basin and Range. Kingman, Phoenix, Yuma and Tucson belong to 
either the Sonoran or the Chihuahuan desert. The Sonoaran features low mountain ranges and 
desert valleys, with annual rainfall of three to four inches. Originating in Mexico, this desert is 
no higher than 500 to 2,000 feet. The Chihuahuan also originates within Mexico, although 
Arizona’s portion wanders in from New Mexico, intruding only into the southeast corner of the 
Copper state.  
 
Nevada is dominated by Basin and Range. No state’s topography better matches Clarence 
Dutton’s famous quotation. He compared the parallel mountain ranges that make up Basin and 
Range’s topography to an "army of caterpillars marching toward Mexico.” 
 
In Utah, St. George and Cedar City both lie at the edge of Basin and Range, close to Utah’s 
poorly defined Transition Zone. That separates Basin and Range from the Colorado Plateau.  
Viewed with Google Earth, Basin and Range levels off as it approaches the two cities. 
 
The Great Basin Desert With Basin and Range Topography 
 
The Great Basin Desert, as it is known when referring to its entirety, consists of 160 mountain 
Ranges and 90 Basins.19 
 
High, dry, and often cold, the Great Basin Desert reaches from California’s eastern border to 
touch Oregon and Idaho, most of Nevada, and a significant part of Utah. Elevations range from 
4,000 to over 14,000 feet in the White Mountains and the eastern Sierra Nevada.  
 
The long-lived Bristlecone pine hangs to life in its montane setting while common sagebrush 
populates the lowlands below.  
 
The central feature of the Great Basin Desert is the Colorado River which eventually flows into 
Lake Mead near the Nevada border. The Green River makes up the Colorado’s principal 
tributary. Its drainage or watershed begins in northern Utah, northern Colorado, and southern 
Wyoming. Many cities in the arid Southwest, especially Las Vegas, Nevada, depends on water 
originating high in the Rocky Mountains. 
 
The Great Basin Desert contains parts of at least three smaller deserts: the Mojave, the 
Colorado, and part of the Sonoran which has been discussed. Basin and Range topography 
occurs in all of them. 
 
The Mojave Desert hosts Death Valley, at one point 276 feet below sea level. Death Valley and 
the Mojave Desert are the hottest and driest parts of California. Rainfall sometimes measures 
under two inches a year. Lower than the Great Basin, elevations average between 3,500 and 
4,000 feet. Californians call this the High Desert. 
 



The Colorado Desert is a smaller part of the much larger Sonoran Desert. The Colorado covers 
approximately 7 million acres. The desert encompasses Imperial County and reaches into the 
counties of San Diego, Riverside, and part of San Bernardino. The off-limits Chocolate 
Mountains figure prominently, over which the military has an aerial gunnery Range. The Salton 
Sea is here, Bombay Beach its central hamlet. Most of the Colorado sits below 1,000 feet, with 
below sea level elevations at the Salton Sea.  
 
 
 
 
 

 
 
 
(Arizona’s geologic provinces) 
 
 
 
The High or Great Plains Province  
 
The High Plains are a part of a larger plains system called the Great Plains. That ranges through 
southeastern Wyoming, southwestern South Dakota, western Nebraska, eastern Colorado, 
western Kansas, eastern New Mexico, western Oklahoma, and south of the Texas Panhandle. 
East of the Rockies, where the buffalo roamed. 
 



In New Mexico the High Plains includes part of the Permian Basin in the south-east corner of 
the state. The basin is powering an oil and natural gas boom in this mostly flat grazing country. 
Part of the Miocene-Pliocene Ogallala Formation is here, one of America’s greatest aquifers.  
 
The Rio Grande Rift Province 
 
The Rio Grande Rift Province splits New Mexico in two with the Rio Grande River running down 
the middle. The rift begins high in the Colorado Rocky Mountains near Leadville, Colorado. It 
terminates in the Mexican State of Chihuahua close to Ciudad Juárez. Its stateside length is over 
600 miles. This zone is a tearing down and building up of the earth’s crust. The Colorado 
Plateau pulls to the west, the High Plains to the east. This action results from two parallel fault 
zones running north-south through New Mexico.  
 
Colorado’s Rio Grande Rift’s portion has Alamosa as its chief city. The chief geologic feature is 
the high San Luis Valley, 125 miles long and 65 miles wide. Though the country is a semi-arid 
plain, Rocky Mountain water allows a thriving farming community as well as feeding the Rio 
Grande. 
 
Steve Voynick highlighted the Rio Grande Rift in his article “500 Miles of Minerals in Colorado 
and New Mexico.” It appeared in the December, 2018 issue of Rock&Gem Magazine.  
 
 
 

 
 
(Rio Grande Rift) 



 

 
 
(Colorado map without the Rio Grande Rift) 
 
 

 
 
(S. NV, not showing Arizona’s Transition Zone) 



 

 
(Nevada’s many basin and ranges) 
 
 
 
 



 
(New_Mexico_Geologic_Provinces.gif) 
 
The Southern Rocky Mountain Province 
 
The Southern Rocky Mountain Province in Colorado drops into New Mexico. Wedged in the 
lower middle of this province is the Rio Grande Rift Province.  
 
In New Mexico, the Sangre de Cristo Mountains, the Tusas Mountains, and the Sierra 
Nacimiento are included in this province. They lie on either side of the Rio Grande Rift Province. 
Bandelier National Monument and Pecos National Historical Park nearly align on the same 
geographic parallel. These two points effectively serve as the southernmost reach of the 
Southern Rocky Mountains Province.  
 
 



 
(Southern Rocky Mountain Province, not showing the Rio Grande Rift Province in the middle.) 
 
 
 
 

 
 
(New_Mexico_Colorado_Plateau.gif) 
 
 



 
(New_Mexico_Rio_Grand_Rift.gif) 
 
 

 
 
(New_Mexico_Basin_and_Range.gif) 



 
New Mexico’s Mogollon-Datil Volcanic Field 
 
Experts think the Mogollon were an ancient Indian tribe inhabiting what is now eastern Arizona 
and western New Mexico. Within this geologically complex province is the Mogollon-Datil 
Volcanic Field. Numerous calderas populate the area, especially in the Gila Wilderness. The 
Mogollon Mountains rise to 11,000 feet. The Continental Divide is represented between the 
Gila and the Rio Grande Rivers.  
 

 
 
(NM’s Mogollon-Datil Province) 
 



 
(NM’s Southern High Plains or Great Plains) 
 
 
 
 
 
 



  
(Southern Utah) 
 
 



 
(Southern Utah’s geologic provinces) 
 
 
Arizona’s Transition Zone 
 
Arizona’s Transition Zone or Highlands runs southeast to northwest, occupying the middle of 
the state. It is a narrow, mountainous region with many peaks between 9,000 and 12,000 feet. 
Annual precipitation averages between 20 and 25 inches. This belt separates the northern 
plateau from the southern deserts. Prescott is the largest city.  
 



The distinctive and sometimes weather making Mogollon Rim divides the Colorado Plateau and 
the Highlands as it strikes across the entire state of Arizona. 
 
Utah’s Transition Zone Province  
  
Utah’s Transition Province is not recognized by every authority. Poorly defined, it is placed 
somewhere between Basin and Range to the west and the Colorado Plateau to the east. The 
Zone’s largest city and in Southern Utah is St. George at 2,860 feet. It hosts the St. George 
Discovery Site at Johnson Farm, a museum and locality preserving a Jurassic era lake ecosystem. 
The next biggest town is Cedar City at 5,846 feet.  
 
The Peninsular Ranges Province of Southern California 
 
“The Peninsular Ranges geomorphic province consists of a series of mountain Ranges separated 
by long valleys, formed from faults branching from the San Andreas Fault.”20 From a political 
boundary sense, the Peninsular Ranges originate at the Mexican border where both the United 
States and San Diego County begin. More accurately, though, the Peninsular Ranges extends 
south across the border to form the backbone of Baja California.   
 
The Transverse Ranges Province of Southern California 
 
“The Transverse Ranges Province of southern California,” the USGS states, “Is so-named 
because the mountains, valleys, and geologic structures within this province lie east-west or 
‘transverse to’ the prevailingly northwest-trending grain characteristic of southern California.”21  
 



 
 
 
  



Maps and GPS Essentials 
 
Map knowledge is essential for every rockhound or prospector. In learning the arcane way of 
the mapmaker, we learn to make our own way.  
 
Introduction to the Public Land Survey System (PLSS) 
 
The PLSS is a living antique used every day. 
 
“The Public Land Survey System (PLSS) is a way of subdividing and describing land in the United 
States. All lands in the public domain are subject to subdivision by this rectangular system of 
surveys, which is regulated by the U.S. Department of the Interior, Bureau of Land Management 
(BLM).”22 
 
Understanding Real Property Descriptions  
 
The PLSS or the Public Land Survey System dates to the time of Washington and Jefferson, both 
of whom did land surveying. The Western United States was largely surveyed using PLSS. 
Mexican land grant territories and tribal lands were often exceptions to the PLSS. All mining 
claims on former or present public land have used this system. To this day, filing a mining claim 
with BLM requires it.  
 
The PLSS was not founded on latitude and longitude. Instead, the PLSS is a series of plots 
relative to each other, not independent like latitude and longitude. PLSS information can, 
however, be converted into an approximate, somewhat coarse estimation of lat/lon. It is always 
difficult in the field to navigate with the PLSS, but some handheld GPS devices do provide PLSS 
information. 
 
 
Meridian, Township, Range and Section  
 
The PLSS is an arrangement of imagined rectangles projected onto the land. It sets up reference 
points for plotting out an area. The system begins with north-south running meridian lines. 
These are also called longitudinal lines. They require an initial point to work measurements off 
from. The Mount Diablo Meridian (MDM), for example, specifies this point for much of 
Northern California and nearly all of Nevada. The initial point marker is on Mount Diablo itself, 
the highest peak in the immediate San Francisco Bay Area.  
 
From Mount Diablo, projected lines strike north, south, east, and west. They form a survey grid 
covering the center of California and Nevada. The main survey line extending north and south 
is, again, the Principal Meridian, the MDM. The primary east-west line, the Base Line, is at the 
bottom of the survey grid. Sitting at the latitude of 37°52ʹ54ʺN, Mount Diablo’s base line is 
easily located on a road map just above the 37th parallel. 
 



37 Principal Meridians cover the United States, each necessary to accommodate the curvature 
of the earth. Other meridians in the greater Southwest are the San Bernardino, covering much 
of lower California, the Gila and Salt River in greater Arizona, and the New Mexico Principal in 
New Mexico and southwest Colorado.  
 
Supplementary survey lines work off meridian and base lines. These supplementary lines are 
called Township and Range. Township lines run parallel to the baseline, or in an east-west 
fashion. Range lines go north-south in the same way the Principal Meridian does. Range 1W is 
the first six miles west of a principal meridian. Another six-miles brings Range 2W. This 
continues until another Principal Meridian is met. Township lines are also spaced in six-mile 
intervals, this time from the baseline.  
 
The intersections of township and range lines marks Township borders, not to be confused with 
township lines. Townships are approximately 36 square miles. The Initial Point in the idealized 
diagram is the summit of Mount Diablo. Wide variations in township size exist. In the diagram, 
certain townships like “T3N R2E” are identified as examples. Township lines show faintly on 
maps. Use a yellow highlighter to better identify a township borders.  
 
Think of “Tall” for Township and “Railroad” for range. Railroads run side to side, like a range, 
and tall brings the idea of something straight up, the way townships run. 
 

 
Figure 1- 06_26_18_Township_and_Meridian 

 



 
A township makes up a more or less six mile by six mile square. 36 approximately one-mile 
square sections make up a township. These sections are contiguous with each other. Section 
numbers read from left to right when beginning, unlike the way we normally read.  
 

 
Figure 2-Plat_full_sections 

 
Starting at the upper northeast corner, sections run west from number 1 to number 6. From 6 
they drop down to 7, run east to 12, drop down to 13, run west to Section 18 and so on. Don’t 
get lost.  
 
Print an idealized township map before doing claim research or when locating features. Many 
maps only a township’s corners. Mark unnumbered sections with a pencil. Outline any desired 
area with yellow highlighter.  
 
Some Forest Service maps and new USGS Topos show Projected Blocks. These extend beyond a 
normal township’s 36 sections.23 
 



MyLandMatters.org presents interactive maps which overlay the PLSS on different map layers. 
Select “Mining Claim Records”, pick a state, then drill down to the section level. This puts PLSS 
and TRS information into clear focus. 
 
Putting Everything Together 
 
Here’s how meridians, range lines, township lines, townships, and sections come together. In a 
real property description, the section number comes first. As in: 
 
S24, T5N, R40E MDM  
 
Individual, non-patented claim borders aren’t shown at GoogleEarth or MyLandMatters.org. 
Finding a non-patented claim’s boundaries takes patience and paper. Again, print out a blank 
idealized township on paper before beginning and use a section template as described in a 
moment. 
 
The following is important theory but still theory. To locate an individual claim in reality it is 
necessary to look up the original map a claim owner drew or had produced. That map is in the 
claim’s folder at a BLM State Headquarters or in the claim’s folder at a County Assessor’s Office.  
 
Expect great difficulty relating what a claim map shows to the situation on the ground. Most 
maps are not professionally surveyed, BLM allows a certain amount of error, and, as stated, 
GPS coordinates are not used. Claim markers in the field show corners of the claim, provided 
they are not missing and have their identity still marked on same.   
 

 
Figure 3-Township_and_Template_Small.jpg 



 
--Drilling Down  
 
Sections may be divided to the size of small home lots. The following describes or locates a 
twenty-acre area, typically the smallest mining claim. In the PLSS protocol, parts of a section 
come before the section number itself.  
 
Hypothetical legal description: 
 
N 1/2 SE 1/4, SW 1/4, S24, T5N, R40E MDM 
 
Individual sections make up approximately 640 acres which is one mile-square. A section may 
be broken down to an extremely small degree. A section is first broken into four parts: the NE 
1/4, the SE 1/4, the SW 1/4, and the NW 1/4. Those are 160 acres apiece. Map stores sell 
templates with township and section numbering information. These land sectioning tools make 
TRS maps much easier to understand and research. 
 

 
Figure 4-Details_of_a_section 

 



 
The following steps locates a small claim.  
 
A. If necessary, determine the relevant 7.5-minute quad with an online quad index. This applies 
mostly when using hardcopy topos. The example deals with the San Antonio Ranch SW quad in 
Nye County. With most online resources, one can go directly to a township without looking up a 
quad. 
 
B. Determine the principal meridian. Only a few Nevada townships lie outside the Mount Diablo 
Meridian or MDM. 
 
C.  Determine the township. Do that by looking at the township and range numbers on the 
paper map or online. In this instance, T5N, R40E. Remember, an historical quadrangle must be 
used since new 7.5 USGS quads omit township and range. Online tools like Google Earth Pro 
overcome this.  
 
D. Determine the section. The description reads S24. That stands for section 24 which is on the 
east side of the township. 
 
E. Determine the quarter within the section. The SW ¼ identifier places the claim in the 
southwest corner of section 24. 
 
F. Determine the quarter within the quarter. SE 1/4. That’s the southwest part of the previous, 
larger quarter. Still following? 
 
G. Determine the claim within the last quarter. The 1/2 identifier puts the parcel in the north 
1/2 of the quarter just discussed. This indicates a 20-acre property, a common mining claim 
size. 
 



 
Figure 5- Sections in a township 

 
Mining claims do not perfectly align. Claims are a crazy assortment of angles which often spill 
into adjacent township sections. This makes legal descriptions difficult to impossible to diagram 
and hard to relate to on the ground.  
 



 
Figure 6- Long_Shot_Patented_Mining_Claim-1_Small.jpg 

 
--Google Earth and the PLSS 
 
Google Earth Pro produces satellite views of any ground along with its township, range, and 
section. It shows patented mining claims. Only USGS quadrangle names are missing. Google 
Earth’s learning curve is well worth overcoming. 
 
The Right Hardcopy Maps 
 
Township, Range, and Section (TRS) Enabled Maps 
 
--USGS 7.5 Quadrangles 
 
USGS 7.5-minute quadrangle maps were instrumental for locating resources or claims described 
by TRS. Historical quads may now be the most important. New quads are called “US Topo.” 
These note far, far fewer features than before.  
 
7.5 quads are sometimes called 1:24,000 maps. That is 2,000 feet to an inch. A 7.5 quad shows 
an area of approximately 6.5 X 8.5 miles. “Minute” refers to space or distance, not to time. 
Most 7.5 quads cover approximately 60 square miles, enough to fit an entire township within a 
map’s borders.  



 
A township rarely fits neatly within a quad’s borders, a map more commonly shows parts of 
two or three townships. Mytopo.com can produce a well centered paper topo but check first 
that it has TRS information.  
 
--Geologic Maps 
 
Geologic maps describe areas large and small. They’re often produced to cover the same area 
that a particular topographical maps covers. An example is the Geologic Map of the Devils 
Throat Quadrangle, Clark County, Nevada. It was produced to show the geology of the USGS 7.5 
-minute quadrangle of the same name. Geologic maps may not show roads, making other maps 
necessary to get oriented. Macrostrat.org provides simplified geologic maps which do show 
roads. They are a great way to start exploring.  
 
--USFS Maps 
 
United States Forest Service (USFS) maps have TRS information and are indispensable for any 
land they manage. In paper, these are sometimes comically large maps. A typical USFS map may 
cover a dozen townships, with details necessarily limited. These maps, though, may often offer 
a better look at the landscape than the now featureless US Topos. Out of print USFS maps are 
valuable, sometimes sold online.  
 
--BLM Surface Management Status Maps 
 
These maps illustrate public and private land ownership, chiefly in the West and Alaska. 104 
maps for California alone. Not as richly detailed as a USGS topo, purposely so, these maps give 
an essential overview to public land.  
 
Solidly based on TRS information, these maps tell immediately if one is on a BLM managed 
Wilderness Area, an area of critical environmental concern (ACEC), a state wildlife refuge, a 
military reservation, or on a live bombing range. Really. MyLandMatters.org, presented the 
same information in an easy to use interactive map form. 
 
BLM offices and some rocks shops sell these maps, usually for their local area. Online dealers 
have larger selections. A hardcopy map is always great for planning and for the field.  
 
--Master Title Plats 
 
A Master Title Plat (MTP) shows land ownership and restrictions on the land, township by 
township. An MTP reveals private property, patented mining claims, withdrawals from claiming 
and other restrictions. MTPs do not show mining claims based on annual filings. These are 
unpatented claims. Heavy shading on a hardcopy or a .pdf MTP file delineates land ownerships 
and restrictions. Not all states have an MTP for every township. A guide is needed to 
understand Plats. 



 
https://www.blm.gov/or/pubroom/files/MTP_Help.pdf 
 
--Historical Topographic Maps and Original Land Survey Maps 
 
This is an online archive of often richly detailed maps no longer printed.  
 
https://nationalmap.gov/historical/ 
 
--TRS County Maps 
 
Metsker’s once produced beautiful county maps which clearly illustrated Township, Range, and 
Section. Get one to better understand TRS. Check eBay. 
 

 
 
 
 
--State Produced Atlases and Maps 
 
Some states produce maps and atlases with PLSS information, usually faintly marked and hard 
to read. Mark areas with a yellow highlighter. Still good for taking to rock shops or clubs to get 
directions to collecting site directions. 



 
 
Non-Township, Range, and Section (TRS) Enabled Maps 
 
Conventional Road Maps and Atlases 
 
DeLorme’s Atlas & Gazetteer series feature state maps. These are best for in-vehicle use or 
getting directions at rock shops. Most atlases don’t have enough detail 
 
Converting MTRS Values to GPS Coordinates 
 
The previous TRS discussion used a legal land description for a twenty acre claim outside of 
Tonopah, Nevada. It had these elements or values: 
 
N 1/2, SE 1/4, SW 1/4, S24, T5N, R40E MDM 
 
That can be roughly converted to GPS by going to LegallandConverter.com  
 
http://www.legallandconverter.com/p43.html 
 
This website turns PLSS information into approximate latitude/longitude (Lat/Lon) coordinates. 
The first conversions are free, charges after that. Quarter section information is entered right to 
left. N 1/2 is entered first, followed in order by the rest. Randy Majors’ site does the same 
thing, described below.  
 
This leads into a GPS discussion, since these coordinates must be understood before use in GPS 
devices. 
 



 
Figure 7-LegalLandConverter 

After the TRS information is produced, clicking on a map link shows the parcel on a Google on 
Bing Map. Randy Majors’ site provides TRS information on a Google Map overlaid with the TRS 
grid. In other words, in the case of the former, without grid lines, in the case of the latter, with 
grid lines. 
 
https://www.randymajors.com/p/township-range-on-google-maps.html 
 
This author does not recommend downloading free software but his website is useful without 
doing so. Entering a coordinate in Decimal Degree, explained below, will also get return the 
equivalent TRS information.  
 
Latitude-Longitude Format Introduction 
 
GPS web sites, apps, and devices use different latitude and longitude formats. The degree 
symbol is sometimes needed. A Mac’s degree symbol is Option-Shift-Eight. For Windows, try Alt 
+ 248. Or cut and paste the symbol from the web. 
 
The Different Latitude-Longitude Formats  



 
Latitude and longitude are imaginary lines circling the globe. Latitude lines run east-west in 
parallel fashion. Longitude or meridian lines run north-south from the poles at which they 
converge. A plot or coordinate results where a latitude and longitude line meet. 
 
Three Lat-Lon formats follow. Each represents the same location, gathered from the previous 
discussion of township, range, and section. This TRS information was converted into Lat/Lon 
form by LegalLandConvertor.com. 
 
-- Degrees Minutes 
 
38° 16.670' N 117° 25.834' W 
 
Nearly any GPS device can use Degrees Minutes. It’s this book’s format. It also works in a 
browser search window without requiring the (°) degree symbol. 
 
38°16.67000', -117°25.83400' 
 
Degrees Minutes can be written this way, too, using the (-) sign to represent West.  
 
--Degrees Minutes Seconds 
 
38° 16' 40.18" N 117° 25' 50.05" W 
 
In DMS, the (") symbol mark stands for seconds. Its many elements make DMS awkward. 
Eliminate spaces if entering problems occur. This example could have the space eliminated 
between the seconds symbol (") and the "W". The EarthPoint.US website described below 
should take all expressions, space or no space. 
 
--Decimal Degree 
 
38.277827 -117.430569 
 
Latitude and longitude coordinates expressed as decimal fractions. DD calls up a map in most 
browser search windows. Just add a comma after the latitude, Like this: 
 
38.277827, -117.430569   
 
This is Google’s default Lat-Lon expression. Don’t forget the comma or a browser will think it 
has a subtraction problem. Eliminating one or two numbers on the right-hand side of each 
number set won’t impact accuracy much. Most browsers don’t need the degree symbol.  
 
--UTM 



 
LegalLandConvertor.com also produces UTM descriptors that look like this: 
 
11S 462340 4236729 
 
UTM stands for Universal Transverse Mercator. It’s an alternative to longitude and latitude, not 
just another format. It’s the best effort yet to show our round world on flat paper. Discussing 
UTM is beyond the scope of this book. 
 
Converting Formats at EarthPoint.us 
 
EarthPoint.us converts one format into many others: 
 
http://www.earthpoint.us/Convert.aspx 
 
Enter values of any supported format into the search field. After clicking on “Calc,” values are 
converted into ten different formats. Earthpoint supports UTM. 
 



 
Figure 8-Earth_Point_Conversion_Page 

  
Converting Street Addresses or Place Locations to GPS  
 
Some websites convert street addresses into GPS coordinates in one step. Or, rather, they try. 
The following is a tedious process for a desktop or laptop that gets better results.  
 
1. Search Google Maps for an address or area. This opens a Google map. 
 
2. Drop a pin on the place of interest. 
 
3. Right-click on the pin and select “What’s here?” 



 
5. A pop-up box appears at the screen’s bottom showing a Degrees Minutes’ link in blue. Click 
that and your location’s latitude and longitude is then shown at the upper left. 
 
5. Cut and paste the coordinates into the “Position” field at EarthPoint. Press “Calculate” and 
then view results returned under the wording “Calculated Values”. 
  



 
 
 
Confirm an entry by putting the coordinates into a browser window and hit return. 
 
GPS Devices 
 
The terrestrial navigation world encompasses dedicated devices and non-dedicated devices. 
Garmin or Magellan devices represents the first kind, nav only, an iPhone or Android phone 
represents the second, nav and comm. iPhones and Android phones have had GPS chips for 
years. 
 
Dedicated handhelds are more rugged than cell phones. Battery life is longer and breaking or 
losing one will not cripple phone communication. iPhones and the like, using web services, offer 
an easy to use interface and present more wireless and online options. Dedicated devices get 
extremely expensive when adding detailed maps, whereas a phone using a website like GAIA 
GPS comes with serviceable maps as part of an inexpensive subscription.  
 
A smartphone offers the least costly entry to GPS navigation. That phone can also navigate over 
roads to the trailhead, something dedicated devices can do but with smaller and harder to read 
screens. Have both devices. A GPS handheld is always needed away from a vehicle, and as a 
backup in the vehicle when cellular coverage ends. 
 



Handhelds divide into touch screen models and those with dedicated buttons. This author 
prefers a touch screen, even if gloves must be taken off. Some handhelds like the Garmin 
Montana series require expensive memory cards for a set of states. California and Nevada may 
be on one chip, Arizona and New Mexico on another. Cell phones don’t need loaded maps 
when in coverage areas but they will run hot as they draw maps, pulling information over the 
cellular network from distant servers.  
 
The Garmin Montana series lets a hiker take a picture of any significant landmark and then 
enables navigating back with that photo. All GPS information is stored with the image. These 
location photos represent real world conditions. Most smartphones logs photos with GPS 
information, however, an app like Investigator must be used to read that data and from there 
produce a map. No cell phone coverage, no map. 
 
Some handheld GPS units provide township, range and section information which is invaluable 
in locating mines, claims, and other property described by TRS. These units will also say which 
7.5-minute quad a collector is in as well as other vital details.  
 
The first screen shot from a Garmin Montana shows the rockhound is in the Beaver Dam 
Mountains Wilderness Area, extremely difficult to determine otherwise in the field. The second 
shows on collecting prohibited tribal land. Not all land status is revealed but National Forests 
and Recreation Areas will be revealed. 
 



  
 
 
 
 
A dedicated GPS device doesn’t need a cellular connection for maps since they are already 
loaded. Only a clear view of the sky for satellite reception is needed. Apps and maps can, 
however, be downloaded to a smart phone before going into a cellular free area. Without such 
downloads, a mobile screen simply presents a dot to show one’s location. Dedicated vehicle 
nav units like the Garmin work well but if a road is not in its database it, too, will show a dot 
moving across a blank screen. Still, one can zoom out on the screen to see the nearest 
pavement and then dead reckon to that point. 
 
Driving with a handheld GPS is also possible but their small screens make this difficult. A 
sandbag mount is the best choice when securing aa handheld to a dash. 
 
It’s greatly disconcerting that nav units mislead or disagree with each other. In this author’s 
experience, his vehicle’s nav unit (A Garmin Nuvi) will sometimes suggest off pavement routes 
when better routes on paved roads exist. When this happens, Google Maps is engaged with a 
smart phone and travel proceeds on pavement until both devices agree. The Garmin needs 
updating several times a year and this must be done at a desktop with the Garmin cabled over. 
Hardcopy maps are always carried but too often they lack details for rural travel. 



 
All electronics need charging. Goal Zero, Midland, and Suaoki produce portable storage 
batteries. These can jumpstart a dead vehicle battery as well as recharge electronics. 
 
Map Stores 
 
BLM or USFS district offices generally have maps of their areas. A State BLM Headquarters will 
have a tremendous selection. Maps are cheapest direct from BLM or USFS offices. 
 
Desert Map and Aerial Photo in Palm Desert, CA 
 
https://desert-map-and-aerial-photo.myshopify.com 
 
Wide World Maps & More in Phoenix, AZ  
 
https://maps4u.com 
 
Reading and Resources 
 
“Tutorial on the Public Land Survey System: Descriptions From the Wisconsin Department of 
Natural Resources” http://dnr.wi.gov/topic/forestmanagement/documents/plsstutorial.pdf 
Accessed 05/14/2019 
 
Dimensions: A Guide to Describing Real Property (Santa Anna, California: First American Title 
Insurance Company, 1979) 
 
 
  



Locating Open Ground 
 
Rockhounding becomes more restricted each year on public land. At the same time, there are 
more resources than ever to locate open ground and to investigate that ground’s resources. No 
matter where one is, leave gates as found, respect claim markers, diligently work to avoid 
private property, and never wander over tribal land. 
 
--Join a club.  
 
Rockhounding and prospecting clubs offer tremendous benefits. Some clubs have claims which 
eliminate trespassing worries. Most clubs have field trips to collecting sites. Gold prospectors 
should belong to at least one club. National societies may also lead to open ground. The 
Fluorescent Mineral Society or Paleontological Society may not be local, but they may do 
regional field trips and get-togethers. Members in any group share hunting locations.  
 
--Pay to Play 
 
Fee/dig sites provide producing ground that’s easy to get to and stress free. No worries about 
claim jumping. Whether its fire agates, tourmaline, or petrified wood, site owners are usually 
on-hand and can offer locating and digging advice. They’ll have pieces for sale, too, either rough 
or finished. While a quality rock or gemstone is never guaranteed, fee sites are a great choice 
for many rockhounds. Every fee/dig has different, limits, rules and costs. 
 
These sites are described in the Places to Visit or Collect Chapter: 
 
Rhonda's Petrified Wood Dig at Dobell Ranch, Holbrook, Arizona 
Questa Fire Agate Mine Claim, Oatman, Arizona 
Duquesne Guided Quartz Crystal Digs, Duquesne, Arizona – by arrangement  
Peridot with Stevie Joey, San Carlos, Arizona – by arrangement 
The Ernst Quarries at Shark Tooth Hill, Bakersfield, California 
The Pala Chief/Oceanview Mine Complex, Pala, California 
The Himalaya Mine screen and wash operation, Santa Ysabel, California at Lake Henshaw 
Gemfield Gem Claims, Goldfield, Nevada 
The Harding Pegmatite Mine, New Mexico – no fee, permit required 
The Desert Rose Mine, Bingham, New Mexico 
The Kelly Mine, Magdalena, New Mexico 
 
--BLM and USFS Offices 
 
Check with local USFS or BLM offices on collecting in their areas.  Personnel may be receptive or 
cool toward rockhounding. A geologist/paleontologist is assigned to every area these agencies 
cover. They are usually in the field or traveling between offices. E-mail or make telephone 
contact with them well before a trip gets on.  
 



--BLM, USFS or Municipally Owned Rockhounding Sites 
 
Designated BLM, USFS, and Municipally managed collecting sites offer stress free collecting. 
Examples are BLM’s Oak Springs Trilobite Area near Pioche, Nevada, the USFS maintained 
Diamond Point near Payson, Arizona, and New Mexico’s Rockhound State Park. The Places to 
Visit and Collect Chapter list these and many more. 
 
--BLM and USFS Managed Wilderness Areas 
 
Scores of Wilderness Areas populate the Southwest. WAs generally allow casual collecting. 
Unpatented claims are not allowed, leaving open ground for hobbyists. WAs stand in contrast 
to most BLM and National Forest Land which can be claimed. Exceptions exist, especially if a  
WA is in a National Park. Read more in the Rules and Regulations Chapter. 
 
No maintained roads enter Wilderness Areas since motorized traffic is prohibited.  A few 
separate WA’s do have roads running between them. One is the South and North Nopah Range 
Wilderness Areas in eastern San Bernardino County in California. Another is the Beaver Dam 
Mountain Wilderness Area and the Paiute WA in northeast Arizona, with I-15 dividing them. In 
most cases, expect a hike from few trailheads. 
 
-- Guidebooks 
 
Most guidebooks or gem trail guides are years old. Printed books can’t keep up with changing 
land ownership, road damaging weather, or illegal gates. Still, an old collecting site near a 
paved road should present little difficulty in visiting. Rock&Gem Magazine and the ICMJ often 
describe current collecting sites. 
 
In-Depth Research 
    
Use MyLandMatters.org to locate open public land. This small non-profit built website has in-
depth and easy to use interactive maps. Mining claims, mineral resources, geology, 
administering agencies, WA locations, almost everything needed to go forward. Almost. 
 
The trick is to pair what is found with what is allowed. Generally, no collecting is allowed in 
National Monuments. There are exceptions. Gold Butte in Nevada, Mojave Trails in California, 
and Organ Mountains-Desert Peaks National Monument in New Mexico are some as of this 
writing. After identifying a public land area, it is up to the rockhound to find its current 
collecting rules. 
 
--Mining Claim Research 
 
Mining claims should be respected. The difficulty comes when someone wants to search 
claimed ground for material that can’t be located or claimed. Like petrified wood or granitic 



rocks or pegmatite. Be prepared for an argument when searching over claimed ground. Perhaps 
a hostile one.   
 
A MyLandMatters.org search shows if an area is heavily claimed by displaying the number of 
claims in each township’s section. If there are thirty claims in a section, then at least 600 of the 
section’s 640 acres are claimed. Small claim numbers may be deceiving because of association 
of placer claims, one filing for several claims. 
 
MyLandMatters.org does not show claims in map or outline form. Each claim is instead 
designated by the legal property description on file with the BLM, such as: 
 
 21 0040N 0370E 025 
 
Decrypting this Public Land Survey System information is covered in the Map and GPS Essentials 
Chapter. 
 
--Investigate Exceptions 
 
Collecting is prohibited in all National Parks and most State Parks with Rockhound State Park in 
New Mexico an exception. A State Recreation Area or Park, however, might be open for 
laborious panning by hand, with no shovel used. “Hands and Pans.” National Recreation Areas 
are also closed to collecting, except, perhaps, with permission. National Wildlife Refuges are off 
limits and National Preserves as well.  County parks are closed to claiming but one might still 
put in a sluice or use a metal detector. Tribal lands and military installations are off-limits and 
the list of permitted and prohibited activity goes on and on. 
 
At MyLandMatters.org, view areas with mining claims overlaid. Any area lacking claims should 
be investigated. That is, if the ground supports what a prospector wants to find. E-mail or 
telephone the land’s managing agency to see if collecting is allowed. A response may take many 
e-mails or phone calls, perhaps over weeks.  
 
Lacking a response, research becomes more involved. Download or view a township’s Master 
Title Plat to see what permanent incumbrances are on the land. An MTP, mentioned briefly in 
the Locating Open Ground Chapter, discloses long standing rules on governance. An MTP shows 
patented mining claims and not unpatented claims, those requiring annual filings.  
 
Examining a Township’s MTP may explain the reasons for open or closed ground. An MTP might 
show a FERC withdrawal. That stands for the Federal Energy Regulatory Commission. This 
restriction prohibits claiming behind dams and powerhouses. But one might still be able to 
collect if the local agency managing the area allows. MTPs have many such details. 
 
BLM’s LR2000 System 
 
Locating Open Ground by Mining Claim Research  



 
BLM records mining claims and conveyances on public lands. Two major claim types exist: 
placer and lode. Placer is the stuff of desert washes, rivers, and creeks. Lode claims usually 
mean hard rock mining. In the first instance, unconsolidated material. In the second, 
consolidated. Dry washers are interested in placer claims, metal detectorists in lode. BLM 
records document an area’s mining history, pointing present day miners to areas most searched 
in the past.  
 
BLM does not require a miner to state what mineral is being claimed. Placer claims are usually 
for gold, lode claims may be anything, every area with its own valuable minerals and metals. 
Unless a claim name states what is being mined, online information can’t reveal positively what 
is in question. Instead, a visit to a State’s BLM headquarters or to a County Assessor’s Office 
may be required to look into the hardcopy folder of a claim. Try calling first. Good luck with 
that. 
 
Every mining claim must be filed at or through BLM Headquarters for the state in which the 
claim is located. The claim must also be recorded in the county in which the claim is located. 
That’s done at the County Assessor’s Office.  
 
As has been discussed, the exact location of claims may prove impossible to determine in the 
field. Claim markers go missing or get vandalized. BLM allows latitude in establishing corners. 
Most claims are not professionally surveyed. As was seen in the Maps and GPS Essentials 
Chapter, the right PLSS information will place one no closer to correct ground than the middle 
of a 40-acre area.  
 
No matter the paperwork developed by careful research, heavily claimed ground should be 
avoided, even if one just wants a piece of rhyolite that should be free for the taking. Many 
locals in rural areas treat public land as their own. Being right may not be enough. One may be 
dead right.   
 
MyLandMatters.org provides a terrific subscription service that reports when new claims are 
filed and when old claims are closed. Invaluable if considering getting a claim. Remember, 
though, that unpatented claims come with no guarantee of access. Claims may be landlocked 
by private or public holdings and without any road or trail that is legal to use. 
 
BLM’s LR 2000 System and The MyLandMatters.org Alternative 
 
Non-patented claims can be researched through BLM’s LR 2000 system. LR stands for “Legacy 
Rehost”, a computer database term, and the 2000 stands for the year it started operating. The 
system has improved over the years but remains without an interactive map and one requiring 
precise data entry. 
 
It’s fundamental to understanding LR 2000 when going far into research or filing a claim.  Most 
rockhounds and prospectors have a far easier alternative. 



 
MyLandMatters.org  
 
MyLandMatters.org presents an interactive map that shows mining activity in a township and 
section by merely zooming in on an area. Blue boxes represent lode claims and yellow boxes 
placer. A section might have two claims, maybe thirty. The true number needs more research if 
association placers exist, a group of claims under a single filing. Never-the-less, a collector can 
immediately see the level of activity in an area and judge whether they want to proceed.  
  
In investigating at LandMatters.org, place a cursor over a desired area. Select the information 
or “i” box from the right-hand menu bar. This changes the cursor shape into a question mark. 
Putting that mark on a township section returns records from BLM’s LR 2000 system. That 
section’s claims appear in a list, each individual claim detailed with another click.  
 
Under the Link to Serial Register tab, the current BLM claim report is displayed. This reveals 
ownership and the location in real property terms. Those descriptors being meridian, township, 
range and section, all of which are explained in the Map and GPS Essentials Chapter.  
 
Researching MyLandMatters.org or BLM’s LR 2000 demands a desktop computer with a good 
internet connection. A large monitor helps. A few quirks exist with the Land Matters interface 
but nothing like BLM’s. Learning Land Matters’ shouldn’t take more than two hours.  
 
State Systems 
 
Nevada has its own mining claim website with an interactive map. Google “Nevada Mining 
Claim Listings” for a link. 
 
 
BLM LR 2000 In-Depth 
 
BLM’s LR 2000 has no interactive map, data entry is completely manual and it requires a good 
understanding of the Public Land Survey System.  
 
LR 2000 demands precise data entry. Improperly formatted information will return no records. 
It will not say what the problem is or how to correct it, only that no records were found. Even 
when a researcher knows that records exist. There is one thing to look for. 
 



 
Figure 9: LR_2000_Geo_Index_First_Screenshot 

 
If an interim message flashes by, indicating records are being searched, then the proper 
formatting was entered. In that case, with no records returned, make sure the right TRS 
information was entered. It’s easy to get those elements out of order. It’s also easy to get 
frustrated and give up on LR 2000 every time it is used.  
 
Running a “Public Mining Geographical Report” the most used action in LR 2000 claims 
research. It’s one of many choices at its home page. Look over the Map and GPS Essentials 
Chapter before proceeding.  
 
LR 2000 wants TRS information padded with “0’s” to work.  
 



 
Figure 10: LR_2000_Geo_Index_Second_Screenshot 

To look up claim information for T. 32N, R. 28E of the Gila-Salt-River Meridian in Arizona, LR 
2000 insists on this exact formatting: 14 0320N 0280E 
 
Two characters for the meridian and two five-character groups for township and range. Note, 
too, that “0’s” are padded before and after the identifying information in the five-character 
groups. 
 
Here’s another example: T. 10N, R. 3E, 28 of the San Bernardino Meridian in California. LR 
demands this format: 27 0100N 0030E 028 
 
BLM’s “Geo Report: search page provides more search examples. The document “Reference 
Codes” provides two-digit Meridian numbers. Again, if the error message comes up, reenter the 
data with the "0’s" readjusted.  
 
Manually entering data points is not always required. Pull down menus allow selecting range, 
township, and section from a list of choices. Look for the “More Search” option if the desired 
selection is not found. The pull-down list will take a minute or so to produce choices. The 



system is quite slow at this point, gathering data from a tremendous number of possibilities. 
Give it time to work. 
 
Enter a partial identifier to limit this searching, like 0030E as in the previous example. That 
partial produces only entries with that element. Select the right entry when found and then 
click on the right-hand arrow in the search box. The selection now moves from the left side to 
the right. Once the entry appears on the right, click the OK button at the bottom. Now properly 
formatted by the system itself, results should be produced.  
 

 
 
Figure 11:LR_2000_Geo_Index_Third_Screenshot  

 
This author expects LR 2000 to improve. It cannot presently compare to the service provided by 
Nevada’s Division of Minerals or MyLandMatters.org. 
 
  



Rocks Explained 
 
Rocks, Minerals, and Soil  
 
By Donna Pollard and Thomas Farley, for to whom mistakes belong 
 
Introduction 
 
Everything learned should lead to identification. First, try to distinguish between rocks and 
minerals. Second, use tests and observations to determine whether a rock is igneous, 
metamorphic or sedimentary.  
 
In getting to know rocks and minerals, make sure to look up Sandatlas.org. It’s produced by PhD 
geologist student Siim Sepp. There’s great information and large photographs on everything 
rock related. A better general introduction than any guide book in print. Recommended by 
professional geologist R.C. Mordaigle and many others: 
 
http://www.sandatlas.org 
 
What Makes Up Rocks 
 
Our planet is built on rocks. Earth’s structure results from the kind of rocks present, the 
positions they assume in the earth, and the processes acting on them. 2,800 materials 
categorized as rocks exist. Most are aggregates of different mineral grains, which are fused, 
cemented, or otherwise bound together. Science recognizes 5,400 different minerals, however, 
only twenty-five are considered abundant, that number making up most rocks. Quartz, biotite, 
and feldspar are some of these rock building minerals.  
 
Granite is a rock of several minerals. In a typical specimen, these minerals are primarily quartz, 
orthoclase feldspar, and biotite mica. Biotite in this case gives granite its black specks. Granitic 
rocks present an overall appearance from white to light red. This depends on the percentages 
of the different minerals making it up. True granite must contain more than 20% quartz. More 
likely the rockhound will encounter granodiorite, less than 15% quartz, the rock darker.  
 
Since dozens of granitic rocks exists, only an expert may know a specific granite rock by sight. 
More likely, that expert will need a petrographic microscope and a carefully prepared thin 
section of the rock to make a conclusion. A working identification usually suffices. For any 
identification, noting a rock or minerals location is key. An area’s geology must support what 
has been found. 
 
While gabbro may be expected near an ancient volcanic caldera in New Mexico, it probably 
won’t be considered when a rock is brought in from a desert wash near Boron, California. Once 
noted, a location can be further researched by getting a geologic map of the area or by going to 



Macrostrat.org. Their mobile phone app “ROCKD” provides tremendous information in the field 
by simply standing at a collecting site. 
 
Two rock types are not composed of one or more minerals. The first is obsidian or natural glass.  
Obsidian is volcanic in nature and usually pure in composition. It lacks a crystal lattice structure 
that a mineral must possess. The lava which produced the obsidian cooled so quickly that no 
crystals were formed in the rock. Natural glass occurs throughout the West. Mineral makeup 
and the requirement for a crystal structure is discussed later on.  
 
The second rock type lacking minerals are materials originating from organic matter.  
Bituminous and anthracite coal are rocks formed from the accumulations of once living plants. 
Opal is also organically derived and is found scattered throughout the Southwest. Chert, used 
historically for arrowheads, originated organically but now exists as quartz, a true mineral. 
 
Rock Formations       
                                                           
The geologic significance of a rock specimen is based on how well it represents a larger rock 
body, called a formation, from which it came. The United States Geological Survey says that, “A 
rock formation is a body of rock of considerable extent with distinctive characteristics that 
allow geologists to map, describe, and name it.”24 A formation, therefore, is a larger group of 
rocks sharing similar attributes. Unfortunately, a formation’s name may not always refer to the 
rocks and minerals it contains.  
 
Rocks of many minerals make up most rock formations. Take the Walker Formation along 
Caliente Creek in Kern County, California. It’s composed of arkose, a sandstone, 
conglomerates, coarse-grained assemblages of rounded sedimentary rocks, and minor gritty 
clay.25 The United States has hundreds of named rock formations. These are further broken 
down into Members and Units.  
 
A single mineral comprises monomineralic rock formations. Other minerals exist as impurities. 
Monomineralic formations are so abundant that they are fundamental to the earth’s structure. 
The monomineralic category includes marble, many limestones, and quartz sandstones. An 
example is the Coconino Sandstone formation of the Grand Canyon. 
 
Macrostrat.org’s “ROCKD” app once again proves useful. It provides rock formation details 
anywhere a rockhound stands. It makes real the geologic terms discussed here. Download 
maps before going beyond cell coverage. Every geologists want to know what formation a rock 
came from. Get to know formations. 
 

In this example, a rockhound knows instantly that they are standing on the Colorado Plateau. 
With a simplified geologic map, the name of a formation on a distant mountain can be 
immediately determined.  
 



  
 
 
 
 
THE ROCK CYCLE     (rock cycle picture needed from Shutterstock) 
 

 Igneous Rock  
 
The Rock Cycle visually presents how rock formations are made. The Cycle begins with molten 
magma inside the earth and rising through the crust of the earth. Forming igneous rock, this 
magma can cool and harden inside the earth, a process called intrusive. This intrusive process 
forms large masses called plutons, or linear structures called dikes or sills. These plutonic 
structures have easily seen coarse crystals, which grew large due to the magma’s slow cooling.  
 
These intrusive igneous masses may eventually reveal themselves on the surface of the earth, 
either by erosive processes, uplifting, or other geologic processes. They then become visible as 
vast granitic mountain ranges called batholiths, such as the Sierra Nevada. Sometimes, because 
of extremely slow cooling, the conditions are just right in an intrusive magma to allow minerals 
to grow large and varied. The rocks hosting these minerals are called granite pegmatites. New 
Mexico’s Harding Pegmatite Mine and the Pala Chief/Ocean View Mine in California are both 
pegmatite locations. These mines are discussed later in the Places to Visit or Collect chapter. 



 
Molten magma can also rise to or come close to the earth’s surface. This is called extrusive for 
extruding from the earth. Surface magma is then called lava, often flowing from erupting 
volcanoes. This lava has smaller crystals than intrusive magma because it more rapidly cools on 
the surface, exposed to the atmosphere. Rhyolite, basalt, andesite and others are known as 
extrusive igneous rocks. Interestingly, both granite and rhyolite share a similar chemical 
composition but differ in appearance. The former had minerals crystallized at great depth and 
pressure below the earth’s surface, the latter’s minerals crystallized above.  
 
A fine grained extrusive igneous rock sometimes possesses even larger crystals. In this case, 
the igneous rock is called porphyritic. (poor-fur-it-ik.) Porphyritic rocks usually possess only one 
larger mineral grain in their host rock or matrix, the finer grained material enclosing the larger 
grain. They are often confused with either sedimentary conglomerates or breccia which are 
described further on.  
 
Lava formed volcanic rocks may be riddled with gas bubbles, forming pyroclastic material such 
as lava bombs, scoria, tuff, and light-colored pumice, which floats in water. As mentioned 
before, this lava may exit the earth so fast that it hardens without any crystal growth, forming 
obsidian or natural glass. This natural glass also shares the same chemical makeup as granite 
and rhyolite. Only the act of its creation, that instantaneous cooling, gives it a radically 
different appearance and structure.  
 
Igneous rocks link closely to their silicon dioxide or SiO2 content. Silicon and oxygen. SiO2 is 
quartz, silica, it makes up most sand. Volcanic ash is mostly silica. Agates get built from silica 
deposition.  
 
This table show the relation of many igneous rocks to their silica content.  

 
 
 
 
 
 
 
 
Common Igneous Rocks Classified by Color and Silicon Dioxide Content (SiO2) 

Color                    Darker colored ------------------------------Intermediate----------------------------------------- Lighter colored 

      

Designation Ultramafic Mafic Intermediate Intermediate-felsic Felsic 

SiO2 Content <45% SiO2 45–52% SiO2 52–63% SiO2 63–69% SiO2 >69% SiO2 
Volcanic Rocks 
(Extrusive) Komatiite, Picrite basalt Basalt Andesite Dacite Rhyolite 

Plutonic rocks Peridotite Gabbro Diorite Granodiorite Granite 



(Intrusive) 

 
By Farley after Pollard, Wikipedia, and Christiansen 
https://en.wikipedia.org/wiki/Mafic 
https://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License 
Christiansen, Eric and Kenneth Hamblin. Dynamic Earth: An Introduction to Physical Geology (Burlington, Massachusetts: Jones & Bartlett 
Learning, 2015) 93 
 

Sedimentary Rock  
 
The weathering and eroding of rock creates massive amounts of rock particles or grains. Grains 
are particles of rocks or minerals without well-developed crystal faces. (Tiny, broken down 
bits.) Weathering and erosion dynamically break rock and move these broken pieces by water, 
wind, and ice. The resulting fragments get deposited as sedimentary layers in lakes, deltas, 
dunes, and on the seabed floor. Layer upon layer are deposited over millions of years, forming 
sedimentary rock.  
 
These rock particles may be of various sizes, cemented together by minerals in groundwater. 
Rock particles may be well sorted or not, meaning uniformly sized pieces or irregular. Grain 
size, the amount of sorting, the dominant mineral of the grains, and the mineral content of the 
cementing material, all contribute to the identity of the sedimentary rock formation. Check 
Macrostrat.org or install their app to help identify formations. 
 
Thinly layered and usually dark fine-grained sediments become shale or mudstone if much 
structure is lacking. Larger mineral grains form sandstone. These grains are larger than the 
grains of shale, and usually sorted by size and often by particular mineral. Sandstones comes in 
different colors and roughness, resulting in many descriptive names. Many igneous or 
metamorphic rocks also feel rough, but sandstones usually break apart, crumble, or leave grit 
or powder after touching. Scraping a sandstone rock with a flat bladed screwdriver should 
produce grit. This is diagnostic. 
 
All sandstones are deposited as strata, form layered beds, and often contain fossils. Rock 
fragments larger than sand size and moved by the various agents of erosion become rounded. 
Eventually these pebbles are deposited. Cemented together by a mineral agent, often silica 
(quartz), they become a rock called a conglomerate. If the rock fragments are not acted on as 
much by erosion, they stay sharper edged or angular, and this cemented material is termed 
breccia.  
 
Sedimentary rock may form by chemical means. Limestone, for example, derives from the 
deposition of calcite organics in an ocean setting, often containing fossils of ancient creatures. 
Travertine, a banded, freshwater limestone formed in caves and hot springs, is another 
chemical sedimentary rock. Both rocks when treated with a drop of hydrochloric acid or 
vinegar, will effervesce and release carbon dioxide or CO2.  
 
This effervescence or “fizzing” rules out all igneous rocks and many metamorphic rocks. That is, 
unless the igneous rock is somehow coated or infused with the mineral calcite. That 



omnipresent mineral will fizz when present on igneous or metamorphic rocks. Always test 
different parts of a rock.  Other chemical sedimentary rocks include rock salt, which are 
formations of the mineral halite, often with impurities, that formed as ancient saltwater bodies 
evaporated.  
 
Organically derived sedimentary rocks include chert as mentioned before. Chert now exists as 
microcrystalline quartz, yellowish or tan, often associated with limestone. Like limestone, chert 
originated from salt water based diatoms. Microcrystalline means a rock has mineral crystals 
needing magnification to see.  
 

Metamorphic Rock 
 
Through various earth processes including mountain building, rock formations rise to the 
earths’ surface while others sink to lower levels in the crust. Let’s consider rocks at the base of 
the earths’ crust, at a solid point. These rocks are subject to extreme pressure, heat, and 
penetration of migrating fluids. While these forces don’t immediately melt these solid rocks, 
they do change the form of the rocks, creating the third type of rock, metamorphic. 
 
Metamorphic means ‘change in form’ and this process happens principally in two different 
ways. Regional metamorphism is distortion over a widespread area, from pressure coming from 
at least two directions. The movement of large slabs of earth crust and partial mantle, 
described in the Theory of Plate Tectonics, which is not explained here, push rock formations 
into steep folds that cause the original rock to change, creating a wavy, tight, interlocking 
crystal, and layering effect (foliation) to the once flat lying rock. The more intense the pressure, 
the more an existing rock formation is changed into a metamorphic.  
 
Low grade metamorphism changes sedimentary shale to metamorphic slate, a hard, gray, 
smooth layered rock. More pressure can change a slate to a phyllite, and even more a phyllite 
into a schist.  
 
Metamorphic rock also forms by contact metamorphism. Magma travels toward the surface, 
melting its way through existing rock layers. Marble forms when heat and pressure from the 
rising magma penetrates limestone. Calcite in the limestone grows an interlocking crystal 
structure, creating marble in the process. Marble and some others must be powdered to 
produce effervescence. The effect may take a while to come about. The acid test is so 
diagnostic that everyone should learn to do it.26 Anyone assisting with rock identification will 
want to know what an acid test revealed. 
 
Other common metamorphic rocks are quartzite and serpentinite.  Anthracite coal is 
sometimes called a metamorphic rock but it is organically derived, neither rock nor mineral. 
Many other metamorphic rocks exist, some only found at tectonic plate boundaries. A 
rockhound should always strive to build a reference collection of common rocks.  
 
Collecting Hints 



 
Gather freshly broken material from an outcropping or similar. An unweathered specimen is 
great. If enough material is available and identity remains elusive, break open a rock for clues. 
Tumbled stones in a desert wash have lost identifying characteristics and may have come far 
from their origin.  
 
Minerals Defined 
 
The USGS says that, “Minerals are naturally occurring inorganic elements or compounds having 
an orderly internal structure and characteristic chemical composition, crystal form, and physical 
properties. Minerals generally form crystals and have specific physical and chemical properties 
which can be used to identify them. Sometimes single minerals form rocks, as in quartz. Quartz 
is the most common form of crystalline silica and is the second most common mineral on the 
earth's surface.”27 
 
Exceptions exist which rule out certain materials as minerals. Opal is an amorphous or poorly 
formed solid. Mercury is a liquid lacking any crystal structure. Water is only a mineral when 
frozen.  
 
Minerals are therefore normally solid, inorganic, and composed of elements or elemental 
compounds. See the Periodic Table of Elements. As discussed, biotite mica gives granitic rocks a 
distinctive, mottled look. Let’s look closer. 
 
Many elements make up biotite. These are potassium, magnesium, iron aluminum, silicon, 
oxygen and hydroxide, a combination of hydrogen and oxygen. Scientists assign a chemical 
signature or formula to every mineral. We’ve seen what silica is, SiO2. Silicon and oxygen.  
Biotite’s formula is 
 
K(Mg,Fe)3AlSi3O10(OH)2 
 
Put into words, “Biotite is potassium iron magnesium aluminum silicate hydroxide.28 Letters 
represent each element, numbers represent the quantity of atoms for each element. K stands 
for potassium, Fe, for iron, Al for aluminum and so on. A formula stands behind every mineral, 
even if experts don’t always agree on its exact recipe.  
 
Crystal Structure 
 
Crystals are the physical expression of a mineral’s internal makeup. “The external expression of 
the arrangement of the atoms which form a mineral is known as a crystal.”29 This is remarkable 
but stunningly true. All minerals have a crystalline structure, whether crystals are visible on a 
specimen’s surface or not. Visible crystal forms have intimidating names best understood by 
illustrations.  
 



Common crystal systems: 
 
Hexagonal 
Isometric or cubic 
Monoclinic 
Octahedron  
Orthorhombic  
Tetragonal 
Triclinic 
Trigonal 
 
Each system has at least three variants. Memorization isn’t needed. Simply remember that 
these systems exist and that they are frequently mentioned in almost every mineral 
publication. 
 
(A Google Draw picture of the isometric system with three possible variations should be in the 
.svg file folder) 
  
Good crystal development demands good conditions which are rare. Dense rocks limit growth. 
Pockets or cavities in rock permit growth. Certain mineral species do not by nature exhibit 
notable crystal form. Some mineral crystals may be barely recognizable as such. Native silver, 
for example, is inwardly composed of cubic or octahedral crystals. But outwardly it takes on the 
appearance of wire, irregular plates, scales, sheets, or branching.30 31  
 
A mineral’s crystalline shape is always described in theory. In most cases, assemblages of 
crystals appear as aggregates. Professor Dean Proctor compiled this list of common crystal 
aggregate shapes. These terms describe a crystal’s outward appearance.32  
 
Acicular, needle-like 
Bladed, crystals flat like a knife blade 
Botryoidal, grape like cluster 
Columnar, columnar groups 
Fine granular, earthy, aggregate of grains 
Micaceous or foliated 
Prismatic, or elongate crystals with parallel shapes 
Radiate, radiating from a common point 
Reniform, somewhat kidney shaped 
Scaly, made up of scales 
Tubular, flat, platelike 
 
Crystal shape trade names are many and unapproved. Darryl Powell’s Mineralogical Dictionary 
lists many.33  
 



Minerals, to review, have definite atomic structures, physical characteristics, and chemical 
compositions, which vary within fixed limits. Quartz, for example, possesses the same internal 
structure no matter its host rock or if it exists by itself as a rounded pebble in stream bed. Deep 
down at the atomic level, every mineral possesses its root crystalline form, even if that shape is 
not expressed externally.   
 
Mineral Families 
 
The Silicate Family 
 
The earth’s most common minerals contain silicon and oxygen (SiO2) in the form of silicon-
oxygen tetrahedrons, SiO4+. These tetrahedrons are interlocking building blocks. Such 
tetrahedrons chain or bond together in different ways to form different minerals.  
 
Minerals containing this compound belong to the silicate family, members familiar to nearly 
every collector. Minerals are mostly silicates because 95% of the earth’s crust is made up of 
silicate minerals.34 The next six most important mineral building elements are Aluminum Al, 
Iron Fe, Calcium Ca, Sodium Na, Potassium K, and Magnesium Mg. 

 
TETRAHEDRON PICTURE 
 
While silicates are the most numerous, there are other families of rock-building minerals based 
on their chemical properties and internal crystal structure. Some are listed here.  
 

1. Silicates Examples; Quartz, Chalcedony (Agate, Jasper), Feldspars, Sodalite, Lazurite, 
Micas, Diopside, Rhodenite, Chrysocolla, Beryl, Amphibole, Garnet, Olivine                                                                            

2. Oxides, mostly Oxygen O combined with Iron Fe or other metallic elements. Examples; 
Goethite, Limonite, Hematite, Magnetite, Corundum   

3. Sulfides, various combinations with Sulfur S, most important ore minerals, often found 
in veins. Examples; Galena, Sphalerite, Pyrite, Bornite, Chalcopyrite 

4. Sulfates, light in color, often found in sedimentary layers, sulfur S, Oxygen O, not hard, 
often fragile and transparent or translucent. Examples: Barite, Gypsum 

5. Carbonates, Calcium Ca, Oxygen O, light color as well as brilliant color. Examples: 
Calcite, Malachite and Azurite (with Copper Cu), Rhodochrosite, Smithsonite 

6. Halides, Chlorine Cl, Fluorine F, Iodine I, Bromine Br, salts, soft, weak, often develop as 
cubes. Examples: Halite (rock salt), Fluorite 



7. Phosphates, Phosphate P, Arsenate As, Vanadate V, with metallic element compounds, 
soft, brittle, colorful. Examples: Vivianite, Turquoise, Adamite, Apatite 

8. Native Elements, precious metals, Gold, Silver, Copper, Platinum, Antimony, Sulfur, 
Diamond, Graphite 

 
Mineral Identification  
 
Tests and observations to identify minerals include hardness, color, streak, and specific gravity. 
Heft, luster, cleavage, and fracture are also diagnostic. None of this applies to rocks. A mineral 
is basically homogeneous, the same everywhere, while most rocks, being a mixture of differing 
minerals, will show different results from various places on the rock.  
 
--Hardness 
 
The Mohs Hardness Scale places a mineral’s hardness. Used with care, these ten minerals can 
place a specimen in its correct hardness area. From softest to hardest, they are:  
 
1) Talc 
2) Gypsum  
3) Calcite 
4) Fluorite  
5) Apatite  
6) Orthoclase Feldspar  
7) Quartz 
8) Topaz  
9) Corundum 
10) Diamond.  
 
Harder minerals always scratch a softer mineral but softer minerals glide over a harder mineral 
without scratching. Hardness testing by minerals is impractical since few possess a complete 
set. Instead, everyday tools are employed like nails or pennies.  
 
A penny might not scratch calcite without effort but calcite should scratch a penny. Simple 
mineral test kits with hardness tools cost little. Hardness picks are expensive but permit spot 
testing on a host rock. They are also fast and easy to use. The sharp points of these picks 
demand caution.  
 
Finally, the Moh’s scale with its simplicity belies the fact that a diamond is 42 times harder than 
talc and twice as hard as corundum. 
 
--Color  
 



A mineral’s color is poorly diagnostic. Tourmaline, for example, comes in a rainbow of colors, 
sometimes two in one stone. Iron or other minerals leached from neighboring rocks may 
change coloring, and weathering may also play a part. 
 
--Streak 
 
A mineral can reveal a great deal when it is drawn across unglazed porcelain. Minerals may 
streak a different color than what they present on their surface. Pyrite is a brassy golden color 
yet it produces a greenish black streak. Quartz, feldspars, calcite, and barite produce a white 
streak, best shown on a black streak plate. Gold is true to form, streaking golden yellow. 
 
Any coating on a mineral produces the coating’s color, not a streak color for the mineral. 
Breaking a rock should reveal a fresh spot to streak. If that can’t be done, a heavy sewing 
needle in a fracture line can be used collect a streak sample.  
 
The underside of a toilet tank lid can be used as streak plate but this is a poor practice. White 
and black streak plates are essential and cheap. Amazon has plenty. 
 
--Specific Gravity 
 
Comparing the weight of a mineral in air to the weight of the mineral in water gives the specific 
gravity. This requires bench equipment and it supposes that a pure mineral is in hand, not a 
rock of many minerals. And that the unknown mineral can be placed in water, which will 
destroy or damage things like sulfur, kernite or chrysocolla.  
 
--Heft  
 
Minerals vary in weight. Using specific gravity terminology, quartz has a SG of 2.6. Any S.G. over 
3, such as fluorite or barite, is noticeable if a quartz specimen is held in one hand, the unknown 
specimen in the other hand. Galena, related to lead, has an SG of 7.6. Other metallic minerals 
are equally heavy.  
 
--Luster 
 
A mineral’s fresh surface reflects light in a certain way. Many ore minerals have a metallic 
luster. A glassy or vitreous luster is common in the silicate minerals. Opal shows a resinous 
luster with a plastic looking sheen. Determining a mineral’s luster is subjective and difficult. 
 
--Cleavage  
 
Cleavage is how a mineral breaks along planes of weakness. Calcite, fluorite, feldspars, or 
galena have clear cleavage, with each mineral having specific angles and numbers of cleavage 
surfaces. If broken, minerals with cleavage break along those weakness lines. Micas, for 



example, have one direction of cleavage, and break into flat sheets. Don’t confuse cleavage 
with crystal faces. The picture below shows fluorite crystals exhibiting octahedral cleavage. 

 
 
 
 
 
 
 
--Fracture 
 
Some minerals like quartz don’t cleave but fracture. All quartz members display conchoidal 
fracture. (kon-coi-dee-al) Freshly broken quartz reveals shell-like curved surfaces. A broken 
Coke bottle bottom shows conchoidal fracture. Most arrowheads, too. If testing for conchoidal, 
take care. Smashing quartz can produce painful, flying shards. 
 
Other fracture surfaces include hacky or jagged, common in native minerals, or earthy, which 
produces a powdery appearance, such as in chrysocolla or limonite. These characteristics show 
with a loupe or magnifying glass. 
 
--Magnetism  
 
Minerals exhibiting magnetic properties include iron, cobalt, nickel, manganese, the rare earth 
mineral gadolinium, and lodestone.  
 
--Fluorescence 
 



Some minerals react under short wave or long wave lamps. This is not always diagnostic as 
fluorescence varies from area to area. For example, in some areas, minute uranium traces may 
have existed in groundwater at some time, producing green fluorescence in quartz and agates.  
 
--Radioactivity 
 
Self-explanatory. Location is critical when collecting as the geology to support radioactive 
minerals occurs in few places. 
 
When Several Minerals are Present 
 
Mineral dealers use odd sounding language to describe combinations or associations. 
Aquamarine on quartz with tourmaline inclusions is an example. Or blue fluorite crystals with 
calcite on hematite. Several minerals bound together within a rock may complicate or make it 
impossible to identify a particular mineral.  
 
Getting Help 
 
Earth Science professionals may occasionally help with identifying rocks and minerals, providing 
a working identification when they can. Some schools offer Rock ID sessions during semesters. 
Prepare well for these opportunities, bringing in as much research as possible. Key, again, is 
location and all information concerning the formation which the rock was found in. 
 
Take location photographs at a collecting site and GPS coordinates. Lacking a dedicated GPS 
device, many cell phones have a GPS chip which stamps coordinates on every photo. An app 
like Photo Investigator can recall this metadata. Clicking a link in this app produces a general 
area map. More specific maps, though, are needed. 
 
--Geologic Maps 
 
Anyone helping with identification will be tremendously pleased if presented with a geologic 
map of the collecting area. Macrostrat.org provides free simplified geologic maps: 
 
https://macrostrat.org/ 
 
Their easy to use interactive maps allows zooming in on any location. Dropping a pin on a spot 
reveals the location’s coordinates and geologic information. Use a desktop or a robust laptop 
with a fast internet connection to research.   
 
A Macrostrat.org map of the Gold Butte National Monument shows four or five stratigraphic 
units. These are rock areas distinct enough from each other that they merit individual 
consideration. A USGS Geologic Map of a 7.5-minute quad within Gold Butte, however, shows 
34 stratigraphic units. But even a simple geologic map helps. Print out any map’s accompanying 
geologic information. 



 
Locating a collecting site on a map or printout can take effort. Many USGS geologic maps do not 
include roads, making orientation difficult. The simple maps Macrostrat displays do show some 
roads. 
 
A professional area report may be useful even without a precise map. A USGS Survey Bulletin 
may detail an area’s rocks and their age. Phrases like “underlain predominantly by Late 
Proterozoic fine-grained terrigenous sedimentary rocks” is writing a professional or academic 
will latch on to immediately.  
 
The most important factor when collecting is location. This allows research even years later. 
Without a location, everything is lost. 
 
Soils 
 
--Caliche 
 
Caliche dominates any Southwest soil discussion. (cal-eee-cheee) Formed of many materials, it 
makes an impervious layer either at surface or depth. It is a reason for flash floods, water 
repelled by caliche runs off immediately. The sedimentary rock discussion mentioned caliche as 
a building block of breccia. A common definition is that, “Caliche is a sedimentary rock, a 
hardened natural cement of calcium carbonate that binds other materials—such as gravel, 
sand, clay, and silt.”35  
 
Which can be expanded on in this way: 
 
“Caliche is the natural formation in desert soils. Calcium is continually added to the soil, mainly 
dissolved in rain water. This calcium combines with carbon dioxide dissolved in soil water, 
forming insoluble calcium carbonate deposits. Over time, calcium carbonate builds up and 
consolidates into solid, sometimes massive deposits. Not all desert soils have caliche.”36 
 
Caliche may trap everything from gold to turquoise to radioactive minerals. Removing caliche is 
considered mineral by mineral. Calcium carbonate is linked to calcite, a highly variable, 
sometimes collectible mineral. Calcite may fluoresce and reacts strongly to acid. 
 
--Alluvium 
 
Standing on a desert floor usually means standing on alluvium. A mix of clay, silt, sand, gravel 
and rock materials once transported by flowing water and subsequently settled out. Alluvial 
fans mark the base of many mountains, rock brought down by erosion or other natural forces 
and then fanning out. That material may also be called colluvium.  
 
On a geologic map, alluvium is often described as a “Q” unit, such as Qay for young alluvium, 
QTa for older. In a desert wash, alluvium may host placer gold. 



 
Alluvium can exist at high elevation, too, depending on the physiographic province or geologic 
history. The first screen shot details a hill near Las Vegas, Nevada, that city’s downtown 
elevation 2,000 feet. The second illustrates the geology of a hill outside of Cedar City, Utah, at 
an agate collecting site.  
 
 

  
 
 
 
 
In Conclusion 
 
Observation of the natural world, from the large formations composing the crust of the earth, 
to the results of weathering and erosion, creating rocks, to the beauty of crystal formation will 
lead to a greater understanding of this planet, and a lifelong love of rocks and minerals. 
 
Reading and Resources 
 
The Mineralogical Society of America’s website has the best online key to identifying rocks: 
 



“The Rock Identification Key - by Don Peck” 
http://www.minsocam.org/MSA/collectors_corner/id/rock_key.htm Accessed 04/02/2019 
 
  



Assay and Test 
 
Laboratory testing often produces inconclusive results, need weeks to return reports, gets 
expensive, and every test is limited in scope. Never-the-less, a familiarity with tests allows a 
decision on when one should be done. 
 
Rock Identification 
 
A rock may be andesite, basalt, gabbro, marble, or two thousand more. Unlike minerals, each 
with their own specific chemical formula, rock data isn’t always settled. Authorities disagree on 
the identification of many rocks and their variants. Some rocks, like the granitics, are fairly well 
defined, although needing an expert to make certain their specific identities. With rocks, a 
geologist, a rock club member, or an Earth Sciences Department might help provide a working 
identification. Every test and observation recommended in the Rocks Explained Chapter should 
be followed. Commercial labs do not generally identify rocks. 
 
Mineral Testing 
 
If mineral cannot be identified based on its physical properties such as cleavage, luster, and 
hardness, the next best step is to calculate its identity by its geochemical composition. A 
specimen showing a visible mineral may lend itself to test. EDS Analysis needs just a tiny bit of 
material scraped off an exposed mineral.  
 
--Qualitative EDS Analysis 
 
Kerry Day uses his own Scanning Electron Microscope or SEM to perform mineral identification.  
He writes, “When high energy electrons from a scanning Electron Microscope (SEM) bombard a 
mineral grain, they generate X-rays of voltages specific to the atoms being bombarded.  An 
Energy Dispersive Spectrometer (EDS) then detects these X-rays and displays them in graph 
form on a computer. Interpretation of the raw graph is called Qualitative EDS analysis.”  
 
An element-based formula expresses a mineral’s chemical makeup. Here’s turquoise: 
 
Cu2+Al6(PO4)4(OH)8·4H2O 
 
Cu is copper, Al is aluminum, PO4 is phosphate, OH is hydroxide, and H2O is water. The subscript 
values indicate their proportions. 
 
Day considers the elements reported by his equipment from a sample. Relying on years of 
experience, he then tries to match these elements to a mineral formula. His equipment does 
not test for every element nor do other kinds of analytical tests but the major elements present 
are often enough to identify a mineral in this manner.  
 



Day charges $8.00 for each spectrum conducted, with the peaks of the spectra indicating which 
element is present and the height of the peak roughly approximating its proportional 
abundance. His report generates a labeled-spectra which is e-mailed.   
 
 
 

 
 
 
Kays says, “A sand-sized grain or a scraping in a gelatin capsule or taped to paper is sufficient 
for this analysis. Entire micro-mounts can be analyzed but nothing larger.”37 
 
http://kaygeedeeminerals.com/sem-eds_service 
 
This testing is primarily for mineral identification and not elements. An EDS analysis of colored 
chips from a petrified wood sample will probably reveal only the mineral quartz, the host, and 
not the trace elements coloring the chips. Bob Jones says these colors could come from 
vanadium, chromium, manganese, iron, cobalt, and many more.38 Any of the so-called 
transition metals. Note that these are elements, not minerals. An EDS analysis may disappoint 
when a mineral identification is hoped for and instead an inconclusive report is generated due 
to undetectable trace elements. 
 
--X-ray Diffraction 
 
This involves firing X-rays at a powder sample. The Curiosity Rover on Mars uses this method.  
NASA says that all minerals diffract X-rays in a characteristic pattern and that all elements emit 



X-rays with a unique set of energy levels. That being so, the mineralogy of a sample can be 
deduced by X-Ray Diffraction.   
 
Element Testing 
 
Element testing may reveal copper but it will not tell what copper mineral a rock contains. A 
rock may contain one or more copper group members like chalcopyrite, covellite or bornite. 
Those won’t be identified, just Cu. Detecting elements addresses a different need than 
identifying minerals. 
 
--ICP-MS 
 
Inductively-coupled plasma-mass spectrometry (ICP-MS) accurately reports on trace elements 
in a mineral. It can detect concentrations of parts per million and parts per billion of every 
element heavier than beryllium. It does, however, requires dissolving the sample in acid to be 
fed through the ICP-MS machine.   
 
--EDS 
 
Energy Dispersive X-Ray Spectroscopy or EDS is a quick method to determine what is in hand 
but it is not precise enough to determine ppm concentrations. 
 
--EPMA  
 
“For more precise compositional data, an electron microprobe (EPMA) is needed.  EPMA works 
just like EDS but instead of measuring X-ray energy, it measures X-ray wavelength (wavelength-
dispersive spectrometry – WDS) and is much, much more precise, though much, much more 
expensive. Data processing is also required but the information developed would be considered 
‘publication-quality.’”39  
 
--XRF  
 
XRF (X-ray Fluorescence) is widely used in industry to identity elements in many materials. 
Handheld units provide quick field testing. XRF determines chemical elements by their 
characteristic X-ray spectrum. XRF, though, is best for major elements, not trace elements.  
 
A major element refers to the quantity of an element in a given material. As Amy Lange put it, 
“Iron is a trace element in tooth enamel, but a major element in the majority of volcanic 
rocks.”40 
 
Drew Barkoff explains, “XRF is best for major elements in a mineral and will not provide good 
data if an element is present in <~0.1 wt. % in the sample.  While Cu will be identified in the 
turquoise example discussed previously, copper a major component of that mineral, Cu is 
usually too rare to be detected by XRF in most other minerals.”41 



 
 
 
 
----An XRF Report 

The author collected a vesicular andesite rock from a locality not known for gold. No minerals 
presented themselves on surface, however, it had a sparkling appearance. Gold and silver 
colors appeared and disappeared in its vesicles depending on which way the rock was turned. 
The rock was sent in for XRF analysis. Gold and silver were reported. These results prompted an 
entirely different kind of test. 

Sample: Rock Sample   
Testing Method: Parts Per Million (Soils, Rocks, Head Ore, Powders, Non-Metallic Samples, Etc.) 

Gold (Au) 45 Zinc (Zn) 430 Cobalt (Co) 0 Cadmium (Cd) 0 
Silver (Ag) 210 Nickel (Ni) 0 Arsenic (As) 0 Indium (In) 0 
Platinum (Pt) 0 Iron (Fe) 63,021 Selenium (Se) 0 Tin (Sn) 0 
Palladium (Pd) 0 Mercury (Hg) 0 Rubidium (Rb) 252 Tungsten (W) 0 
Iridium (Ir) 0 Lead (Pb) 79 Strontium (Sr) 1,179 Rhenium (Re) 0 
Ruthenium (Ru) 0 Vanadium (V) 0 Zirconium (Zr) 176 Other Elements N/A 
Rhodium (Rh) 0 Chromium (Cr) 0 Niobium (Nb) 0  
Copper (Cu) 0 Manganese (Mn) 3,334 Molybdenum (Mo) 0 

Figure 12-Specimen 1 

  



The Fire Assay 
 
Advised that XRF was unreliable for determining gold and silver values, this writer sent the 
returned andesite rock in for a fire assay. The fire assay, thousands of years in use, is literally 
the gold standard for Au and Ag.  
 
--Results 
 
The fire assay report revealed no gold or silver values. A similar rock was then collected from 
the same location and sent to a different lab for another fire assay. That rock returned 
economic gold and silver values. This second lab also noted copper during assaying, that not 
noted in the first rock’s XRF analysis.  
 
A single fire assay does not prove a mine or warrant a claim. Prospectors have needed multiple 
assays throughout the centuries and this continues. As discussed, analytical testing, too, is not 
necessarily conclusive to prove other minerals and elements. Different tests may be needed, 
each with their own wait times and expense. Back to gold.  
 
Crushing and Panning For Gold 
 
A rock displaying or thought to contain gold can be crushed and panned out. Caution. A rock 
showing gold, even if that gold needs 10X magnification to be seen, may be worth much more 
as a specimen than the value of the metal. This is especially true if the gold can be linked to a 
known mine or mining district. To crush or not to crush, that is the question. 
 
A small-scale miner ideally wants to see free milling gold in their pan. Microscopic gold recovery 
is for commercial operators. That being said, Drew Barkoff says that, “It took until the 1980’s to 
find how rich Nevada was in gold (Carlin-type gold deposits) because none of the gold is visible, 
even in samples containing nearly ounces per ton – it only becomes evident through chemical 
analyses.”  
 
 
 
 
  



Introduction to Collecting 
 
What to Collect 
 
Rockhounds collect everything from quartz crystals to petrified wood to radioactive minerals to 
sand. Yes, sand. Individual preferences come first, of course, but be alert for all things 
collectible. Most rocks and minerals have worth to someone in some form and it is always nice 
to have trading material. 
 
The mineral rhodochrosite shows how many things can be produced from one mineral in its 
different forms.  
 
Rhodochrosite is Colorado’s state mineral. It shows a reddish pink color in many rocks and 
boulders. Large, individual, well-defined rhodochrosite crystals are rare and sell for hundreds of 
dollars. Small rocks hosting rhodochrosite without a good crystal display fetch little, the stones 
appearing as sad red lumps. Those, though, may be tumbled to good effect.  
 
A large rock showing rhodochrosite might be made into everything from bookends to jewelry. 
That rock could also be cut into slabs, and from there made into cabochons or other jewelry. 
Very small pieces might be drilled and strung on strong thread to make a necklace.  
 
This same versatility applies to countless other rocks and minerals. A rockhound might be 
collecting one thing now, but as the rock, gem, and mineral world opens up with experience, 
new hunts for new things will certainly come about. 
 
Where to Look 
 
In this section, ideas are presented to discover areas in which materials may occur. In the 
Locating Open Ground Chapter, the discussion explores how to determine if those areas are 
open to collecting.  
 
--Mindat.org 
 
Mindat.org lists localities for most rock, gems, and minerals in the world. Searching for 
amethyst, for example, reveals hundreds of locations, this site picked at random among dozens 
listed for the Southwest: 
 
Purple Heart Mine, Kingston Peak, Kingston Range District, Kingston Range, San Bernardino Co., 
California, USA 
 
“A gemstone (amethyst) occurrence/mine located in the northern-most tier of sections in T19N, 
R10E, SBM, 3.9 km (2.4 miles) NNE of Kingston Peak (coordinates of record), SW of Horse Thief 
Springs, at an elevation of approximately 5,348 feet AMSL.” 
 



A wealth of other information accompanies this entry, including local geology, size and type of 
crystals, the host rock and so on. Not every entry is this complete but every search should 
include Mindat.org. 
 
--USGS MRDS database 
 
“Metallic and nonmetallic mineral sites and resources throughout the world.”  
 
The Mineral Resources Data System or MRDS prioritizes on economic minerals and 
commodities. Unlike Mindat.org, one can’t search MRDS by mineral species name. The MRDS, 
though, does have interactive maps. The quality of its information varies, but every rockhound 
should use the MRDS.  
 
https://mrdata.usgs.gov/mrds/ 
 
--Macrostrat.org 
 
This site locates rock information with interactive maps. Mindat.org pulls their geologic maps 
from Macrostrat.org. Fossil localities are produced in grand fashion once a few search 
techniques at are mastered. Their “ROCKD” app is fantastic for describing the ground a 
rockhound is standing on. 
 
--MyLandMatters.org 
 
Clearinghouse for all things land related. Mining claim information is excellent, pulled directly 
from BLM and made useable with interactive maps. Check the Locating Open Ground Chapter 
for more details. 
 
--eBay 
 
Search eBay for materials and note collection localities. Cultivate relations with online and 
offline vendors, repeatedly purchase, develop correspondence, and work toward getting 
specific locality information.  
 
--Rock and Gem or Prospecting Club membership 
 
Advantages too obvious to list. Learn from members who will have decades of experience with 
collecting and working stones. Express enthusiasm and learn some rock and mineral 
fundamentals. 
 
--Rock&Gem Magazine 
 
Our hobby’s magazine. Field trip articles are always more up-to-date than any printed gem trail 
guide. More authoritative material than websites. 



 
--ICMJ’s Prospecting and Mining Journal 
 
Prospecting for the small-scale miner for a wealth of materials. Long running, highly respected, 
widely read. Locations not always given but usually. 
 
How to Look 
 
A loupe is a specialized magnifying glass. Triplet loupes offer excellent clarity across their entire 
field of focus. An inexpensive lighted loupe makes specimens come alive, especially in the dimly 
lit halls of rock shows. Take a loupe wherever rocks occur.  
 
How to Document 
 
--Buying Specimens 
 
Buy only rocks and minerals attributed to a locality, preferably a known mine.  Value and worth 
decrease substantially if a material is without provenance.   

--Self-Collecting 

----Take Location Photographs 

Document a collecting site with location photographs and GPS coordinates. GPS coordinates 
aren’t accurate enough by themselves to return to a specific rock or outcropping.  

---- Look Out for Standouts 
 
Examine rocks that stand out in an area. Note rocks with gaudy coloring. Test for fluorescence, 
particularly short-wave. Try a Geiger counter. Use it at rock shops if permitted. Bring UV lamps, 
too. Explore everywhere, even indoors. 
 
The Vital T-Post Stepper 
 
State Highway Division barbed-wire fences frequently line open, unclaimed public land. The T-
Post Stepper lets a rockhound step up and over these fences. Videos online. Highly 
recommended.  
   
https://www.t-poststepper.com 
 
 
 
A Last Note on Collecting 



It’s extremely important to build friendships in rockhounding. These are more important than 
any rock. Gift and trade material. Buy something from every rock shop visited. Share finds and 
discoveries. Seek joy.  
 
  



Quartz: Chalcedony, Crystal Forms, Agates, and Jasper 
 
 
"Agates have fascinated man for thousands of years and are now one of the worlds’ most 
popular gemstones. Perhaps part of this fascination lies in the fact that no two agate nodules 
are ever exactly alike. The range of their colours, patterns and shape are almost endless and yet 
all have thought to have been formed by the one natural process. This variety is true of no 
other gemstone however rare or exclusive it is."  
                                                             Nick Crawford and David Anderson, Scottish Agates 
 
Agates are fine grained quartz exhibiting some translucency. This semi-transparent quality is 
apparent in some part of the stone after cutting an agate into a ¼” thick section called a slab. 
Jasper, closely related to agate, displays no translucency when slabbed. Cutting isn’t always 
necessary. Agate chips and most small beach and river agates pass some light in their natural 
state. Just hold the stone to the sun.  
 
Agates are found throughout the West and the world. At least 19 American states have agates. 
Every region’s particular geology influences an agate’s appearance. The result is a welter of 
agate names, many commonly used, many not. Some, such as Burro Creek Agate, refer to a 
specific locality. Other names, like Plume Agate, are used to describe the characteristics of a 
rock. Plume Agate from New Mexico, Idaho, or Western Texas should all exhibit similar 
qualities, in this case, a plume-like spray of colors within the stone. Disagreements over names 
are common. What unites agates and their brethren is a similar chemical makeup.  
 
Quartz makes up agates. Minerals or trace elements within the quartz results in the multiple 
colors that agates are well known for. Banding is often noted but a rock doesn’t need that to 
qualify as an agate.  
   
The name quartz comes from the Greek word for ice, “krystallos.” Quartz is first a mineral. As a 
mineral, quartz is a specific chemical compound, a combination of silicon dioxide and oxygen, 
known as silica.  SiO2 for short. Quartz is ubiquitous and found in igneous, metamorphic and 
sedimentary rocks. This widespread nature makes sense because silicon dioxide is a 
combination of the two most abundant element’s in Earth’s crust. Amethyst, smoky quartz and 
rose quartz hint at the wide variation to this mineral. 
 
Agate, petrified wood, or chalcedony are all quartz. Quartz is a mineral. There’s no such thing as 
a quartz rock. As part of other rocks, quartz is a rock building mineral, like biotite and feldspar. 
 
Quartz eventually erodes out of its host rock, washing down over time into rivers, lakes, and 
oceans. Anyone visiting a beach has had quartz between their toes, as quartz is the chief 
constituent of sand. To qualify as a mineral, a material must also have an internal crystal lattice 
structure. The only exception is mercury.  
 



All minerals have a crystalline structure at the atomic level, sometimes expressed in their 
outward appearance. Quartz crystals, commonly found and collected, reflect their internal 
makeup in their external crystal form. The USFS maintained Diamond Rim Quartz Collection site 
near Payson, Arizona is recommended for collecting crystals after snow melt. A fee/dig 
operation in Duquesne, Arizona is a locality for specialty quartz crystals. Mitchell lists four 
separate locations for crystal hunting in Arizona. Many other locations exist. 
 
As in the case of common sand particles, not all minerals have well developed crystal forms or 
faces. (Note though, that under high magnification, a rough looking sand crystal may in fact 
exhibit a well-shaped form. This especially applies to garnet sands.) Most minerals crystal faces, 
instead, are rough, eroded, or poorly developed. Mineral collectors focus on finding specimens 
displaying good crystal form. Turquoise is worth something, a crystalline turquoise specimen 
worth much, much more.  
 
Quartz does not have to show well developed crystals or multiple colors to be collected.  Quartz 
with iron or manganese filled fracture lines are often beautiful by themselves when tumbled 
and polished.  Rocks with hints of red or pink make fine tumble subjects.  
 
Science treats quartz as a specific mineral species, a species being a distinct, individual entity 
possessing distinct characteristics.  As such, the mineral quartz is an accepted name to science 
while agate names are not. Instead, the countless agate names are merely descriptive, 
sometimes called varietal names. Dendritic agate, bulls eye agate, fire agate, and rainbow agate 
are varietal names. These are all quartz with other minerals in minor amounts. None of these 
agates are physically or chemically distinct enough from quartz to merit a different species 
name. Instead, varietal names are conjured up and used. To make this even more confusing, 
agates are actually a variety of a larger order.  
 
Chalcedony (cal-said-a-knee) is the overarching category for quartz. It has a cryptocrystalline or 
microcrystalline structure. Its crystals are so small that they can’t be seen with the naked eye. 
Compare that to macrocrystalline quartz which has visible crystals or grains. Sandstone rocks 
have visible crystals as well as beach sand. Victorian era cameos often used colorless or 
translucent chalcedony. Many authorities say chalcedony encompasses colored quartz as well, 
in the form of agates, carnelian, and jasper. All non-crystalline quartz. To be really accurate, 
most chalcedony is not pure quartz. It may contain moganite. To properly state chalcedony, it 
might be written, Quartz, variety chalcedony. 
 
Chalcedony can’t always be broken out into a category or given a varietal name. Rocks with 
chalcedony may simply exhibit tints of red, pink, yellow, and lavender. Colors can show in 
bands, spots, or swirls. None of these characteristics may justify a particular name, 
consequently, the rock may just be called chalcedony. A fine place to collect chalcedony and 
agate are the Gemfield Gem Claims in Goldfield, Nevada, described at length in the Visit Nevada 
Section. 
 



Many distinct collecting spots exist at these claims, each containing chalcedony variations. The 
material appears as ribbons, solids, or dendritic patterns, all beautiful and of gem quality. The 
term Rainbow Chalcedony is sometimes applied but, again, that is a varietal name which can 
mean many things to many people. In this case, there are no rainbow bands in the rock, simply 
a wide expression of different colors.  
 
Chalcedony is so hard that flintlock rifle strikers can be made from it, as well as knife blades by 
knapping the stone. Small pieces in the hundreds may be tumbled for later selling at rock and 
mineral shows like Quartzsite. Professional paint dealers use Goldfield chalcedony to give 
mineral pigments a depth and radiance to paint unmatched by synthetic chemical colorants. 
The red tinged chalcedony of the Gemfield claims is said to be a good substitute for the now 
regulated ocean red coral.  
 
Back to agates. Agates are translucent at least in part and common throughout America and the 
Southwest. Burro Creek was mentioned. That’s an Arizona collecting site. The Cady Mountains 
in the Mojave Desert near Barstow, California has many kinds of agates, including the beautiful 
Top Notch. Clubs may have claims focused on agates, like the one near Las Vegas owned by the 
Southern Nevada Gem and Mineral Society.   
 
The noted agate expert Pat McMahan gave an interview to Valley Verde TV in which he 
described the stone’s origin story in just a few unscripted sentences:  
 
“An agate is actually a type of quartz. It’s a non-crystalline quartz and it often forms as a result 
of volcanic ash like what you have at Mount St. Helens. So, you have a lava flow like you have in 
Hawaii that has gas pockets and cracks in it — these become the future home of agates. You 
then have a subsequent eruption with volcanic ash. Rain falls on top of the ash, picking up the 
silica of the ash, ashes are a form of quartz, depositing that in the lava rock. The rain then soaks 
through the lava rock, fills the gas pockets, and if it picks up minerals in the process, you have 
agates that are colored and have inclusions of different kinds. More rain ensues, and ashes are 
washed away after millions of years, the lava rock turning into soil, with agates just laying there 
for us.”42 
 
In explaining petrified wood formation, Halka and Lucy Chronic use similar terms. “Because 
volcanic ash is made of tiny fragments of unstable silica glass, groundwater seeping through the 
sediments soon becomes charged with dissolved silica. The silica tends to come out of solution 
when it contacts organic material such as old wood or animal bones. Little by little it has 
accumulated in pore spaces within the trunks, bringing with it traces of iron, manganese, and 
other mineral substances that now add brilliant color to the wood.”43 If we can think of gas 
pockets and cracks filling with silica instead of replacing pore space within wood, we might 
better understand the process of agate building. 
 
Nearly any rocky desert floor yields agates, or at least agate chips. Gem trail guides list well-
known collecting locations but discovery anywhere is extremely favorable for agates. Chips may 



be worth tumbling and an otherwise simple looking scrap of agate may fluoresce nicely under 
SW or LW illumination.  
 
Fire agates are much sought after and locations are principally scattered through Arizona. The 
Places to Visit or Collect Chapter describes Don Nelson’s fire agate claims near Oatman. Fire 
agates are another variation of chalcedony. His claims feature fire agate within or around 
rhyolite, often lodged in clay. A rockhound generally searches for large pieces of rock which 
might contain a fire agate.  
 
Back at the bench, the collector must cut away the matrix toward a promising bit of calcedony. 
The hope is that their stone will eventually reveal a display of colors or fire. This gemstone, 
therefore, does not come out of the ground fully presented. Instead, it takes a talented 
lapidarist to bring out the stone’s beauty. Rough pieces, however, have a charm and beauty by 
themselves and many are left uncarved because of that. Their bubbly shape is called botryoidal.  
 
Fire agate rough might be found by surface collecting at two of BLM rockhounding areas, Black 
Hills or Round Mountain. The Arizona section on Places to Visit or Collect Chapter describes 
these areas. Check Mindat.org as well for established collecting spots. These may or may not be 
open.  
 
The USGS reports that, “Arizona is the only State currently to have commercial production of 
fire agate. Fire agate is a form of chalcedony which contains inclusion of iron oxides that result 
in a play of colors much like that of precious opal.”44  
 
Jasper is a darker chalcedony, the most interesting kinds possessing spider web like veins or a 
mix of light and dark rock. Mindat.org states that jasper is “A poorly defined lapidary name for a 
red (due to hematite inclusions) to variably coloured chalcedony.” They then list 15 varieties of 
jasper, such as Ball Jasper, Bayate, Chrysojasper, and Creolite. As seen, a bevy of varietal names 
exists for quartz, agates, and their brethren. Which includes flint, an often-anonymous looking 
light brown rock of no particular distinction. Other than the fact that perhaps millions of 
arrowheads over thousands of years have been fashioned from it. Worth noting. 
 
         
 
 
Reading and Resources 
 
McMahan, Pat. Agates : The Pat McMahan Collection (Location unknown: McMahan Press, 
2016). While not affordable for everyone, it is an eventual, hoped for acquisition for any agate 
enthusiast.  
 
 
  



Copper and Related Rocks and Minerals 
 
 
“Next to gold and silver, copper has been the object of more prospecting than any other metal 
in history. This beautiful and essential substance was either the first or second (after gold) 
metal known to man . . . . . Long after copper was used alone in primitive times — perhaps as 
early as 6,000 B.C. — it was alloyed with other metals to become the basis of brass and bronze: 
the Bronze Age marks one of the great periods of human culture, its start dating earlier than 
3,500 B.C.” 
 
Richard Pearl. Handbook for Prospectors 5th ed. (1973) 
 
Copper and The Copper Group 
 
Many copper group members are beautiful, collectible, and come in many forms and colors. 
Some unnatural looking. Copper is frequently seen at rock and gem shows shining like a newly 
minted penny. In flat plates or arborescent like sprays, the mineral shines only because it was 
treated to stay untarnished. That’s not necessarily bad, as long as that look is wanted. Just 
know that copper tarnishes. Many vendors advertise untreated or natural stock and the 
difference is apparent. Copper by itself doesn’t always tarnish to green or green-blue, either. 
Rocks containing copper often display those colors, as do many members of the copper group. 
But pure raw or nearly pure copper presents a dark red. 
 
Copper exists throughout the world. The most famous locality is the Keweenaw Peninsula in 
Michigan, the northernmost part of Michigan’s Upper Peninsula. Known as Copper Country, this 
area produced native copper examples, the metal not alloyed with anything else. Native 
copper, pure Cu, exists in many places around the world. Like the Chino Mine in Grant County, 
New Mexico. Generally, though, copper is associated with copper mineral oxides or sulfides, 
not just copper by itself.  These other minerals make refining and producing copper more 
difficult. 
 
Copper group minerals are diverse and prolific. A single mining district might have pure Cu, as 
well as aurichalcite, azurite, bornite, chalcocite, chalcopyrite, and malachite. Aurichalcite is 
particularly beautiful, shining, with the blue of a robin’s egg. Azurite and malachite also make 
fine specimens when high grade. Combinations exist and are plentiful. The Grand View Mine in 
Coconino County, Arizona, for example, features azurite and malachite together. 
 
Chrysocolla 
 
The most beautiful copper mineral as a specimen may be chrysocolla, found throughout the 
Southwest. It does not populate the Colorado Plateau, that region lacking copper to begin with. 
Chrysocolla, known to science as a copper acid silicate hydroxide, bears striking differences in 
Arizona from county to county, mine to mine, and even within a mine itself. The specimen 
shown here is from the Ray Mine in Pinal County. Within the mine exists particular 



characteristics and colors, differences marked well by geologists like George Melvin Schwartz. 
Collectively, earth scientists noted that chrysocolla occurs there as, “Spherulitic aggregations of 
birefringent material, as green and black varieties, with tenorite, malachite, halloysite, 
heulandite.”45  One might spend a collecting life acquiring and self-collecting Arizona 
chrysocolla. As well as learning mineralogy in the process. 
 
Getting chrysocolla wet or exposing it to great moisture will destroy it. Do not clean with 
hydrochloric acid, that, too, will destroy it. Chrysocolla, to put it simply, is more of a coating 
than a solid rock like material. It is soft, and it is usually found covering some of a rock, not all of 
it. This mineral can look plain or spectacular. It develops no true crystals but may exhibit a 
botryoidal texture, a bubble or grape like appearance. This texture may appear in many rocks 
accompanied by this mineral. A bit of botryoidal chrysocolla can inhabit the vuggs or cavities of 
silver ore, for example, or associate itself with dissimilar minerals or with other members of the 
copper group. In Arizona, chrysocolla is everywhere. Outstanding specimens, not so much. 
 
Marvelous Malachite  
 
Malachite must be the prettiest copper mineral lapidary subject, all green swirls, circles, stripes, 
and banding. Light in Cu, malachite today is not mined for copper. Malachite instead finds itself 
made into jewelry, lamp bases, ashtrays, and countless sculptural items. Objets d’art. Or, if one 
prefers, Objets d’kitsch. V.B. Semyonov wrote a two-volume set on Malachite in 1987 in 
Russian. The first volume was Poetics of Stone, the second, Chronicles, Documents, 
Commentaries. Wonderful photos. 
 
The Odd Story of Shattuckite 
 
Shattuckite is a copper group member which represents a Southwest type location, sometimes 
called a discovery locality. A new mineral is often named after the mine or locality where it was 
first recognized. According to Mindat.org, shattuckite was first identified to science in 1915 at 
the Shatuck Mine near Bisbee, Arizona in Cochise County.  
 
Many authorities, including Bob Jones, quoted further on, maintain that this copper mineral is 
actually plancheite. And that it was first discovered in the African Congo. The chemical formula 
for the two minerals is different, however, and experts will disagree on something as 
fundamental as this.  
 
The example pictured here comes from the UFO Mine in Yavapai County, Arizona. The author is 
still looking for a piece from the actual Shatuck Mine. Many people collect specimens from type 
localities and that is a fine thing to do. Even if a locality is under contention. 
 
Chalcopyrite (kal-kō-pyrite) 
 
In June, 2015, Rock&Gem Magazine published an article by its Senior Contributing Editor Bob 
Jones.  the subtitle was, “A Shining Example of a Copper Ore Mineral.” The article’s photos 



show that chalcopyrite can exhibit beautiful crystals. Jones writes that the Ground Hog Mine 
near Grants, New Mexico produced wonderful crystal specimens.  
 
Mindat.org states that the mine has operated since 1900 but there is no word on whether it 
continues to supply hobbyists, or if it has been turned over completely to copper production. 
For many decades, hard rock mines, those with shafts and tunnels, and shoring, have been 
converted to open pit operations. An old mine may have reached 500 feet in depth, but today, 
it is no problem to hollow out a pit a thousand feet deep, obviating any need for a hardrock 
mine. And in the process, we lose specimens to giant bulldozers, material that might have been 
set aside by individual miners as they went to work underground. 
 
Many kinds of pyrite constitute “fool’s gold” and chalcopyrite is one of the greatest fraudsters. 
Examined closely with a loupe, the surface of the mineral presents a granulated texture rather 
than gold’s smooth texture. It is brassy colored compared to gold. Gold responds to a metal 
detector, pyrite does not. Chalcopyrite by itself can be fooling. When compared side by side to 
gold, however, chalcopyrite is instantly recognized as pyrite. Another good reason to build a 
reference collection. 
 
Going Further With Copper Minerals 
 
We turn back to the writing of Bob Jones. While internet writing and resources are invaluable, 
good reading is often missed because it depends on subscribing to a magazine or individual 
articles appear behind a paywall. Rock&Gem’s excellent articles too often go unrecognized 
because they charge. As well they should. An example is Jones’s two-part series on copper 
minerals. The first part was in the May, 2015 issue entitled, “The Other Copper Minerals Part 1: 
Lesser Known Collectible Species.” The second part was in the June, 2015 issue. It’s titled “The 
Other Copper Minerals Part 2: Metal Ores Occur in Collectible Crystal Forms.” 
 
Less discussed copper minerals are described along with beautiful photographs of same. These 
photographs show museum grade pieces, the collector should not expect to find such 
specimens in the field. Never-the-less, the photos show identifying characteristics and they 
serve as inspiration for those building their own collections. 
 
Minerals reviewed in the first part include aurichalcite and bornite, mentioned previously but 
discussed in more depth in the article. Others include chalcocite, enargite, and covellite. On two 
separate occasions, this author presented a self-collected quartz slab with copper minerals for 
examination. One man was a geology professor and the other was a PhD student. Both casually 
noted chalcopyrite and then both got visibly excited upon seeing covellite.  
 
The second article reviews plancheite, whose confusing appellation was discussed under 
Shattuckite, as well as olivenite, liroconite, and chalcophyllite. Caledonite and chalcoalumite are 
also discussed. In both articles, well developed crystal forms is a key interest. That’s the 
province of well-heeled collectors. While most of us cannot afford such specimens, we can 
learn about them otherwise with such good writing. 



 
Disseminated Copper 
 
As gold is to California, and silver to Nevada, copper is to Arizona. Arizona’s state slogan is, in 
fact, “The Copper State.” The copper colored star in Arizona’s flag represents its copper 
industry. 65% of the nation’s raw copper comes out of Arizona. And only Chile produces more 
copper than Arizona. This is dependent on open pit mining, provided enough mineral is in the 
ground. Fortunately, chalcopyrite is widespread in Arizona. 
 
Jones says that chalcopyrite, copper iron sulfide, is best known as the greatest producer of 
copper than any other mineral species. The mineral is no longer found in underground mine 
walls, but finely disseminated in the rocky desert soil. That makes it a target for massive open 
pit operations like ASARCO’s Mission Mine outside of Sahuarita, AZ. Public tours are conducted 
there and this is written about in the Arizona section of The Places to Visit or Collect Chapter.  
 
The Mission ore body originated from volcanic and tectonic activity 60 to 100 million years ago. 
Metal-bearing fluid expelled from cooling magma pushed up from the earths’ interior, leaving 
the present ground rich in sulfide minerals. Chalcopyrite is the dominant copper sulfide ore at 
Mission, that element a combination of iron, sulfur and copper. Extracting the copper means 
liberating it from its greater whole. Physical and chemical means are used to do this, all of 
which are explained at the ASARCO Mineral Discovery Center Discovery Visitor Center and on 
the tour.  
 
Finding Copper 
 
If an outcropping shows blue or green colored rocks in the Southwest, start thinking copper 
minerals. Gem Trail guides for every state are littered with locations for copper group minerals. 
Mindat.org provides localities, the MRDS database does the same. Clubs go looking for copper 
related specimens. A copper group reference collection should be started, the many group 
members often difficult to tell from one another. 
 
Rolf Luetcke says that fluorescence doesn’t help much as copper minerals are normally 
dampers for fluorescence and are not usually activators. Don’t put away those UV lamps just 
yet, though, as a copper mine might also have something like zinc, a good activator. Rolf  
reports that a big copper mine in Bisbee, Arizona had a zinc deposit on its grounds, with a 
fluorescent rock wall the equal of anything from Franklin NJ. 
 
Metal detecting should locate pure copper lumps or copper rich bornite. Chalcopyrite may 
sound off, depending on the mineral’s copper quantity. Minerals like aurichalcite, azurite, 
chalcocite, malachite, and plan pyrite may not be detected. A large green rock, no matter how 
big, may not sound off at all. Huge rocks like this fill old ore carts outside of museums 
throughout the West. A great way to test is by scanning a vendor’s mineral specimens with a 
hand-held detector like the Falcon MD 20. If a specimen fitting into a Perky Box trips the 



detector, that mineral should be found in the field with one’s big detector. A vendor will be 
happy for testing, after all, one will be buying minerals for one’s reference collection. True? 
 
  



Fluorescent Materials  
 
Fluorescent rocks and minerals are a specialty within the world of rocks, minerals, and gems. 
Everyone, though, should be interested. Right now, sitting on any rockhound’s shelf, may be a 
rock or mineral that fluoresces, a hidden treasure in plain sight. In the field, agate hunters 
should be particularly interested, as many agates fluoresce. Away from the field, any rock shop 
visitor should carry ultraviolet lamps in their vehicle. If the store owner doesn’t regularly check 
for “UV’, he or she may let a customer check their inventory. This can produce wonderful 
results.  
 
With store lights dimmed, again, provided a cooperative owner, a collector might chance upon 
something like the zinc mineral hydrozincite for only a few dollars. Somewhat unattractive, that 
rock might ordinarily only interest a mineral collector. But viewed under what’s known as a 
short-wave lamp, perhaps the size of a flashlight, the hydrozincite should display a soothing 
mottle of blue and white. Petrified wood may also glow nicely, even unattractive scraps in 
ordinary light. What might not be suitable for lapidary may be excellent sitting under a UV 
lamp. 
 
The human eye sees objects when an external light source reflects off them. In the visible 
spectrum, some wavelengths are absorbed by an object and others reflected, resulting in the 
appearance of color. With the use of ultraviolet light, fluorescence reflects electromagnetic 
energy that has been absorbed by a substance, bringing its reflection into the human visual 
spectrum. 
 
This activity or property seems mysterious because we are used to seeing things without aid. 
The visible light spectrum, though, is extremely limited and much exists beyond it. X-rays are 
light rays at a wavelength lower than the visible light spectrum. Radio waves are above it. These 
are all part of the greater electromagnetic spectrum, the universe expressed as waves. 
 
For our purposes, ultraviolet light is put into two divisions. These are short wave and long wave. 
Both represent different wave lengths, one shorter, one longer. Short wave UV exists at 180 to 
300 nanometers, expressed as nm.  A nanometer, roughly a yard, equals one billionth of a 
meter. Long wave UV is present at 300 to 400nm. The visible light spectrum exists from 400 to 
700nm. 
 
A typical short-wave UV lamp light produces a wavelength of 254 nm. A typical long wave lamp 
may generate light at 375 nm. Some units produce both SW and LW. Middle wave or MW lamps 
also exist. Several mineral specimens fluoresce brighter under MW than under SW or LW. The 
majority of minerals react to SW, however, many do not.  
 
A hundred dollars or so should buy an SW lamp, a LW lamp, or a lamp that does both. 
Ultraviolet-Tools.com and others sell lamps for this price, and some vendors include a selection 
of Fluorescent minerals to start a beginner’s collection. 
 



http://www.ultraviolet-tools.com/ 
 
Convoy long wave models are popular. The size of a small flashlight, they fit into a pocket and 
are great for home use. The limitation is that these are only LW. They may dimly light SW 
material or most of the time, not at all. The proprietary battery charger is somewhat finicky and 
a rockhound should always have a second battery charged and ready to go. Quite a few people 
use them in the field. But to paraphrase Mark Cole, “Fluorescent rock collecting requires work 
beyond just walking around with Convoys. Almost always, splitting a rock reveals more wonders 
inside. Climbing, digging, some serious work with a sledge hammer — all will result in finds 
beyond just orange speckled rocks, I can almost guarantee it.”46 
 
To that point, breaking open a rock reveals fresh material, whereas the exterior of a rock is 
often extremely weathered. It might fluoresce nicely now, but when opened up it could be even 
better. Be careful breaking anything apart, especially quartz like agates or petrified wood. 
Quartz shards are sharp as glass and can fly anywhere. Another tip, a barbeque grill cover is 
often used when hunting during the day. Cover the target rock with the lid, then see if a field 
lamp will light the stone up.  
 
Finding fluorescent rocks with a single color is fairly easy in the Southwest, finding rocks with 
multiple colors is the more desirable goal. 
 
Inexpensive lamps work best at home, base camp, or a rock shop for spotting florescence. 
They’re usually too delicate for prospecting at night, which is where the real fun is. Inexpensive 
lamps drain batteries quickly and get hot quickly. Still, a rockhound can experiment with these 
lights after dark to find out their limitations and to see if hunting at night is something that 
appeals.  
 
More rugged and much more expensive lamps can be accessorized with external battery packs. 
These allow for hours of operation. Figure on $500 to $1,000 for a field grade lamp and battery 
setup.  This is less expensive than a mid-range metal detector and slightly more than a quality 
Geiger counter. And if one does have a counter, always test “U” specimens for UV. Conversely, 
always test UV specimens for “U”. These minerals share the property of radiance in different 
ways; sometimes detecting one leads to the other. The real expense with fluorescent 
specimens comes from a display cabinet which will need multiple fixed lamps.  
 
Spotting florescence is one thing, identifying a mineral by it is quite another. As many as 56- 
individual minerals fluoresce but this trait doesn’t lend easily to identifying a mineral. 
Fluorescence can vary from locality to locality, specimen to specimen. A rock may even change 
from wavelength to wavelength. A calcite specimen, for example, may glow pinkish under 
longwave, yellow under midwave, and blue under shortwave. That same rock could also display 
phosphorescence after the shortwave lamp is turned off. That means it glows briefly without 
UV.  
 



Small mineral occurrences on a rock are often hard to see, even in bright sunlight or when 
dowsed by a spray bottle. If those spots show under UV, however, they easily display their 
locations on the stone. Gemstones may illuminate, too, the rare benitoite showing a soft 
powder blue under SW.  
 
Senior Consulting Editor of Rock&Gem Magazine, Bob Jones, points out the role “activators” 
play in fluorescence. Using fluorite that turns blue under LW, he notes, “the activator is a rare 
earth element, europium. Rare earth elements are grouped at the bottom of the Periodic Table 
of Elements, and several of them can serve as activators.” This is just a small part of his 
excellent and modern two-part series on fluorescence which appeared in the 2019 March and 
April issues of Rock&Gem Magazine.  
 
Zinc is a good activator, copper less so. Any mine operator who does not test for UV might be 
interested in letting a collector examine their mine for fluorescent specimens. Similarly, search 
mine dumps which may contain good activators. Mineral locations can be determined by the 
MRDS. The Kelly Mine in Magdalena, New Mexico was a zinc mine and is now an inexpensive 
fee/dig location. It’s described in the New Mexico section in the Places to Collect and Visit 
Chapter. Take UV lamps. 
 
UV uses range wide. MidnightMinerals.com enthusiastically describes the utility of a lamp they 
sell, “This light is ideal for fluorescent rock and mineral collecting; forensics; biological research; 
fossil and artifact verification; nondestructive testing; detecting leaks and pet stains; hunting 
scorpions; checking currency, stamps, passports; and many other applications requiring a 
source of ultraviolet radiation.”  
 
The fluorescent mineral world is exciting and engaging. It has a “cool” factor approached by 
little else. Most mid to large museums and rock shops have blacklight rooms and all of them are 
great fun. The installation at the Fallbrook Gem and Mineral Museum in northern San Diego 
County is particularly good, the result of countless hours by dedicated volunteers. Another 
great display is at the New Mexico Bureau of Geology Mineral Museum in Socorro, New 
Mexico. Rock shops have them, too, and even if their room is small, it still provides a dark place 
to check specimens one might want to buy. 
 
Most rock and gem clubs have members interested in UV and they will be a great source of 
information for the beginner. Be prepared, however, for an overwhelming discussion of light 
and wavelengths and bulbs and associated UV hardware. To ease that learning curve, join the 
Fluorescent Mineral Society based out of Tarzana, California. A basic membership costs only 
$30 which gets you their newsletter, field trip notifications, and connections to folks in the 
hobby and its associated commercial trade. 
 
FMS website: 
 
https://www.uvminerals.org/about-us/ 
 



They have a strong Facebook presence: 
 
https://www.facebook.com/groups/fluorescentminerals/ 
 
Where to look? At the FMS website is a gallery of common fluorescent minerals. Many of these 
are common to the Southwest including some agate (not slabbed), fluorite, smithsonite, 
common opal, chalcedony, calcite, sphalerite, and even caliche. That last one isn’t a mineral but 
a calcium carbonate mix of sand and gravel, often appearing as common desert soil. Looking up 
any of these minerals at Mindat.org or the MRDS will produce localities, although minerals from 
every locality may not fluoresce.  
 
Note locations given by sellers eBay sellers.  
 
Type in the following: 
 
fluorescent minerals Arizona 
 
or 
 
fluorescent minerals New Mexico 
 
or fluorescent minerals — whatever! — 
 
UV can light up fluorescent fungus and living wood. Trees and shrubs like Black Locust (Robinia 
pseudoacacia), Sumac (Rhus spp.), Oregon Grape root (Mahonia aquifolium) and others. 
 
Reading and Resources 
 
Verbeek, Earl and Peter Modreski. The Henkel Glossary of Fluorescent Minerals. (Place of 
location not identified: The Fluorescent Mineral Society. 2nd Printing, 1995)  
 
Warren, Gleason, Bostwick, et. al Ultraviolet Light and Fluorescent Minerals: Understanding, 
Collecting and Displaying Fluorescent Minerals (Place of location not identified: Gem Guides 
Book Company, January, 1999)  
 
  



 
FOSSILS 
 
“Fossils are the remains or traces of activity from any organism preserved in the earth’s crust. 
Generally, fossilization occurs as organic material is replaced by minerals. Paleontology is the 
study of those remains.” BLM printed brochure. Fossils on America’s Public Lands 
 
Fossils are animal or non-animal. Animal fossils are either vertebrae or non-vertebrae.  
 
Vertebrae fossils divide into two classes, body fossils and trace fossils. Body fossils are parts of 
an ancient animal. Trace fossils point to behavior and activity. Running, squatting, and even tail 
dragging can be deduced from tracks and traces laid down nearly 200 million years ago. 
Vertebrae animal trace fossils extend to such things as coprolites, which are fossilized feces or 
dinosaur poop.    
 
Vertebrate collecting on public land is strictly prohibited. This means any fossil with a skeleton 
of cartilage or bone. Shark teeth, for example, are not collectible because they came with an 
animal that once had a vertebrae. Only scientists connected to paleontology get the necessary 
permits to collect vertebrates.  
 
Institutions like The Saint George Dinosaur Discovery site in St. George, Utah provide 
opportunities to look, study, and in some cases touch vertebrae fossils and traces. The SGDS is 
reviewed under the Places to Visit and Collect Chapter. Establishments like this are invaluable 
resources for rockhounds, amateur geologists, and dinosaur enthusiasts.  
 
Non-vertebrae fossils were animals without a backbone. These are collectible on most public 
BLM or USFS managed land. Restrictions apply as noted further on. Non-vertebrae are generally 
small sea creatures, marine animals, those once possessing hard shells. These include 
ammonites (spiral-shelled snails), brachiopods (fan shaped shelled creatures), crinoids (starfish 
brethren) and some gastropods (ancient snails). Especially collectible are trilobites which are 
placed in the arthropod group, essentially extinct insects. Trilobites are a unique looking bug of 
three parts. Fossilized coral, shell fossils and concretions, along with sponges, make up some 
other non-vertebrae fossils. 
 
Non animal fossils include plant related matter such as leaf imprints, ferns, flowers, stems, and 
petrified wood. Petrified wood is detailed in the Top Ten Materials to Collect Chapter. A 
fossilized flower may not be legal to collect on public land. Pseudo-plant fossils are rocks with 
manganese oxide traces in dendrite form. These traces look similar to moss or ferns but are 
not. Still, collectable, pretty, worth having.  
 
Can I Collect Fossils on Public Land? 
 
“On public lands, people may collect a reasonable number of invertebrates, plant fossils, and 
petrified wood specimens for personal, non-commercial use, without a permit. Several 



important invertebrate and plant fossil sites and other special management areas have 
restrictions on collecting and access; amateur collectors and enthusiasts should stop by the 
nearest BLM office to check on local conditions before collecting.” BLM’s current printed 
brochure, “Fossils on America’s Public Lands.”  
 
The USFS has similar rules. Many places are off-limits, perhaps too numerous to count. See a 
listing at the Locating Open Ground Chapter. Investigate ground at MyLandMatters.org. As 
detailed in the Collecting Rules Chapter, BLM and USFS Wilderness Areas are generally open. 
The USFS embraces the “Leave No Traces” ethos which, while admirable, is not a set of laws.  
 
Can I Collect Fossils on Private Land? 
 
Most private property owners can do what they like regarding fossils, be they vertebrae or non-
vertebrae. Some landowners sell their fossils. Other property owners, like Dr. Johnson in St. 
George, Utah, turn over land to educational institutions conducting paleontological research.  
 
A very few others are like the Ernst family near Bakersfield, California. They permit scientific 
researchers to conduct field work while allowing the public to fee hunt ground the 
paleontologists did not select. The Ernst Quarries are more fully described in the Places to Visit 
and Collect Chapter of this book.  
 
General Fossil Localities  
 
Macrostrat.org provides the most comprehensive listing of fossil localities. Nothing in hardcopy 
or online matches this database. Take two hours on a desktop to learn their website and 
download their app. Most sites will be closed, either past or present quarries or old academic 
research sites. Determine a site’s current status with the tools outlined in the Locating Open 
Ground Chapter. 
 
The Places to Visit or Collect Chapter presents several fossil collecting localities. In California 
they include BLM’s Marble Mountain Fossil Bed Collecting Site, BLM’s Cadiz Trilobite Quarry, 
the Chambless Rock Collecting Area and the trilobite collecting area in the Nopah Range 
Wilderness Area. The Frenchman Mountain Trilobite Quarry in Clark County, Nevada is 
described at BirdAndHike.com. Google its current web page. But again, look at Macrostrat.org 
first. 
 
Reading and Resources 
 
USFS Paleontology website with rules and regulations. Google its current URL. 
 
A USFS program where volunteers work alongside professional paleontologists: 
http://passportintime.com 
 
Burns, Jasper. Trilobites (Wilmington, Delaware: Miller’s Fossils, 1999) 



 
Wilson, James. A Collector’s Guide to Rock, Mineral & Fossil Localities of Utah (Salt Lake City: 
Utah Geological Survey, 1995) The clearest explanation of fossils ever written in ten pages. It’s 
best in hardcopy but available as a free download. 
 
“The Paleontological Society is an international nonprofit organization devoted exclusively to 
the advancement of the science of paleontology.” They provide a free fossil ID service at their 
website. Make absolutely sure to follow their instructions, always remembering clear 
photographs, specific location details, a scale in any photo, and so on. 
 
https://paleosoc.org 
https://www.facebook.com/PaleoSoc/ 
 
Fossil Forum  
 
The Fossil Forum: http://www.thefossilforum.com. Great information, discusses collecting sites, 
worth joining.   
 
 
 
 
 
  



 
 
 
Gold 
 
 
Introduction 
 
Little is more coveted than gold. It has been that way for thousands of years and it will continue 
into future millennia. Man’s attraction seems genetic. Civilizations have risen on acquiring it 
and maintaining it, individuals have risen to great prominence with it, and an equal number of 
societies and people have been destroyed by it. Gold fever infects on first glimpse in a gold pan. 
And it does not easily leave, if ever. With fair warning given, we proceed with the search. 
 
What Gold Looks Like 
 
Gold is a lustrous looking metal, neither brilliantly shiny nor dull and flat. Refined gold, as a 
shown by a wedding ring or King Tutankhamun's sarcophagus, is immediately identifiable. 
Loose gold in a gold pan, washed clean by water, is similarly unmistakable. Unrefined gold, 
when still paired with its host rock or matrix, is less striking but usually obvious.  
 
Doubts about gold’s authenticity may be solved by various means, however, several reference 
samples are a must. Small gold specimens with different parent rocks bought at rock shops or 
eBay make for good study. Acquire pyrite specimens, too, they are cheap and instructive. 
Comparing gold with pyrite is essential. Get a lighted loupe at the same time; its need will be 
constant.  
 
Where Gold Occurs 
 
For the everyday prospector and rockhound, gold occurs as lode or placer deposits. These 
locations mark consolidated and unconsolidated rock.  
 
Lode gold is also known as hard rock gold. It is the stuff of underground mines, tunnels and 
shafts driven deep into the earth to pursue gold contained in veins that course through a hill or 
mountain made of slate, granite, or innumerable other rocks. Gold bearing veins are commonly 
quartz, and they need not be numerous or always hidden. A gold hosting quartz vein may occur 
in a solitary rock outcropping on a hill or mountain. Over geologic time the gold may erode out, 
its decomposing form becoming loose rock instead of fast. Placer gold results.  
 
Water and gravity may move this gold into a desert wash or it may remain nearby as part of the 
loose surface soil. If gold settles into a watercourse, the greatest concentration develops at 
bedrock where it settles no further. Many feet of sterile gravel and sand called overburden lie 
over the gold, needing removal. By comparison, a hillside placer, sometimes indicated by a 



stretch of crumbling quartz, may have gold fairly near to the surface. Other placers are bench 
placers and residual placers, each with its own characteristics. 
 
Hard rock mines and placer deposits have been extensively researched, located, and mapped, 
both on-line and off. The USGS, maintains a database that shows mine locations throughout the 
world with a few mouse clicks. 
 
https://mrdata.usgs.gov/mrds/ 
 
Hardcopy gold literature is extensive and overwhelming. Books like The Placer Gold Deposits of 
Nevada by Maureen Johnson or Arizona Gold Placers by the Arizona Bureau of Mines pop up 
immediately online or at used book stores.  
 
A prospecting club membership will lead to locations and better search techniques. Research 
regional areas in which gold has occurred in economic quantities, usually marked by mining 
district boundaries. For new prospectors, look for gold where it has been found before.  
 
Gold Recovery Tools  
 
The gold pan is the oldest recovery tool, thousands of years in use. In the Southwest, panning 
isn’t used much to recover gold straight from a flowing river. Instead, the pan helps recover 
values from concentrate produced by equipment like a dry washer or a sluice box. A pan 
facilitates sampling, testing small amounts of soil from likely locations. It’s often used after a 
rock has been crushed, to quickly see if any free milling gold exists.  
 
--Gold pan colors and designs 
 
Gold pans come in many sizes and colors with most preferring green, the 15” Garrett Super 
Sluice Pan a good example. Black colored pans do not show black sand well, a vital element to 
look for when prospecting. Smaller pans are infuriatingly slow to use. Forget about metal pans. 
Gold pan designs vary and individual preferences abound but a standard Garrett serves well. 
 
So equipped, every prospector and rockhound must learn to pan. But how? 
 
Joining a rock or prospecting club will produce a teacher. Learning is possible from home, 
though, with instructional videos on the net. This starts with locating concentrate to pan. Shops 
on eBay or a local shop have concentrate to sell or it can be recovered from the right stream or 
after drywashing. Concentrate is mostly sand and gravel, produced after a sluice or other 
recovery equipment has been run. This needs explaining. 
 
Concentrate 
 
A sluice box is a common gold recovery device that produces concentrate. It is an open box 
with low sides and riffles on the bottom. Placer gravel is shoveled into it while water rushes 



through it. Set at the correct angle, most rocks and stones go tumbling downstream, while gold 
bearing sand accumulates in its riffles. Gold is 19 times heavier than water so it always seeks a 
low catchment point, even in a strong current. After an hour of shoveling, perhaps longer, the 
riffles fill with sand and will no longer trap gold. At this point the sluice is removed from the 
water and its contents carefully washed into a bucket. This is concentrate, a pound 
representing possibly more than 50 shovelfuls. A desert dry washer also produces concentrate. 
 
Panning 
 
Final panning might be done over a high-sided washtub. Any gold not recovered in the pan will 
be at the bottom of the tub when time comes to empty it. Gold will be small, what are called 
fines or colors, but recovering tiny gold is good practice. Many use a sniffer bottle to remove 
fines from a gold pan. This also takes practice.  
 
If nothing is found, the gravel may be recovered from the washtub for another panning. In the 
case of bought paydirt, make sure the concentrate seller is well reviewed, so that something 
will be found. Diligent prospectors pan concentrates several times to make sure nothing is 
missed. 
 
Once panning is learned, other equipment might be bought or made for fine gold recovery. The 
Gold Cube continues to get good reviews. Many prospectors take concentrate home to pan in a 
more comfortable setting.  
 
Black sand 
 
Black sand is a much sought-after component of placer deposits. It is made up of heavy 
minerals, some being hematite, magnetite, and garnet. These ‘heavies” tend to occupy the 
same place in a river bar or desert wash that gold does. There is no guarantee that black sand 
will lead to gold. But if no black sand is present, it practically guarantees that no gold will be 
found. Note that this is for placer gold, not hard rock gold. 
 
Screens and buckets 
 
Every miner’s gold processing setup includes five-gallon buckets with screens that fit into them. 
One never has enough buckets. Buy new, standard size buckets along with a few lids. Anxious 
miners should designate a single bucket for concentrate, lest someone accidentally empty an 
otherwise ordinary looking bucket.  
 
Aligned with buckets are screens. These classify or reduce material when sampling or 
processing concentrate. Fitting neatly into a five-gallon bucket, a screen allows material of a 
certain size to pass through but nothing larger. A quarter-inch screen, for example, will let sand 
and gravel a quarter-inch or smaller to fall to the bottom of a bucket but nothing bigger. Screen 
sizes are also expressed as mesh sizes. A four-mesh screen means four openings across one inch 



of screen. A one-hundred-inch screen means 100 openings in one inch, incredibly tiny. Using a 
100-mesh screen means panning flour gold.  
 
Sampling is testing different areas for values. Promising sand, gravel, or rock is shoveled onto a 
screen on top of a bucket. The entire bucket is vigorously shaken. If available, water gets 
poured over the material to wash values off the sand and gravel. Smaller material falls to the 
bottom of the bucket. The screen is then lifted out and the rejected material dumped to the 
side. That material may be scanned later with a metal detector, in the oft-chance that bigger 
gold is present.  
 
Material at the bottom of a bucket may then be screened with even finer classifiers by running 
the material through again. These steps greatly reduce the material needing final panning. 
Classifying or screening is repetitive and dull work. But the best final panning is done by 
working with uniformly sized material. Larger material always disrupts the panning of smaller 
sized materials. Work toward finding an area with the most colors. 
 
Physical conditioning 
 
Knee strength is important when sampling and processing concentrates. Strong knees allow the 
constant up and down that both panning and metal detecting require. Any exercise done 
before a field trip will help later on. 
 
Metal Detectors and Detecting 
 
Most prospecting metal detectors generate sounds corresponding to the minerals they 
encounter. They do this by producing sounds over a constant hum called a threshold. Imagine 
hitting middle “C” on the piano and sustaining that note. It is over this constant note or hum 
that other sounds or signals are heard. Instead of silence between targets, a threshold sound is 
interrupted and changes in tone as metals are encountered.  
 
The most common detectors are VLF machines. This stands for variable low frequency. These 
detectors produce an electromagnetic field at the machine’s search coil. Employing what’s 
known as a continuous wave circuit, any disruption to the field alerts the operator to a possible 
target. That alert is through sound. Only a few detectors minimize the use of a threshold. 
  
Passing the coil over an aluminum can or pull tab produces one noise, a gold nugget another. 
White’s GMT is a typical VLF machine. Aluminum elicits a shriek while gold produces a warm, 
mellow tone. Iron has a buzzing, nasty quality. Lead shot, nickels, and copper sound remarkably 
like gold. With metal detectors, a sonic signature, not a fancy display at the control head, is how 
most machines identify metal.  
 
Putting on headphones for the first time can be truly discouraging. The ground produces 
nothing but noise, a jumble of pings and buzzes and rasping tones. The detector is speaking a 



language to be interpreted. The language of the ground. Detecting is an aural skill developed by 
patience. 
 
--Choosing a Detector 
 
It’s not the model that you choose, it’s how well you learn the model. 
 
Every detector has good and bad points. What follows is a general discussion on picking a 
detector, not a recommendation. The best advice comes from a local prospecting store or 
detector dealer, one who wants their customer to succeed.  
 
Some companies like Minelab advertise their high-end detectors as the best in the world, but 
the reality is more complex. A Ferrari might be the world’s best car but at what price? 
Prospectors have a budget, especially those getting started. Putting $2,500 or more into a new 
hobby is foolishness rather than wise decision making. Minelab’s advanced detectors have a 
steep learning curve as well, just as it takes practice to drive a Ferrari. A Toyota like detector is a 
better choice for the beginner.  
 
Notable features on mid-priced machines include a selectable threshold free mode on 
Minelab’s Gold Monster 1000. Sounding off only when a target is encountered, this detector 
mostly silences ground chatter. It could get the beginner started without the usual ruckus of 
noise associated with VLF machines. It may miss the smallest targets but it would be less 
frustrating to learn.  
 
 White’s GMT has a technology called the Black Sand Tracker. That’s great for finding where to 
sample, pan, or drywash. Confronted with a broad desert wash or river sandbar, the Black Sand 
Tracker quickly narrows where to look, by providing a numerical readout from 0 to above 55. 
It’s determining the amount of magnetic minerals in the ground. Any reading above 45 should 
be investigated. Another make is the Fisher Gold Bug-2, said to be reliable and light at only 2.9 
pounds. It runs on two 9-volt batteries. 
 
Renting a detector comes with a caution. Learning a Minelab or a White’s GMT in two days is 
well-nigh impossible; leading only to frustration. Even after lengthy experience with a machine, 
it may take several months to find a gold nugget or gold in quartz. If a prospector gets skunked 
on a rental, is it the fault of the detector or is it from barren ground?  
 
--Detector Types 
 
The VLF or Very Low Frequency type was previously described: a continuous wave circuit in the 
detector produces an electromagnetic field at the search head. Disturbances in that field alert 
the operator to different metals by producing different sonic signatures. VLF machines deal 
poorly with highly mineralized ground, particularly soil with large amounts of iron minerals. To 
a degree, this disadvantage can be overcome by manually tuning the machine. Ground like 



serpentinite rock, though, may prove impossible to detect on. Ground like that registers as a 
single large iron ore body, with the detector buzzing in protest. 
 
The other major player is the pulse induction type or PI. It delivers short pulses of energy 
through the search head and then analyzes the decay of the electromagnetic field to identify 
targets. Better trash rejection is a key point of these machines, as well as an ability to work 
highly mineralized ground. Battery life must be carefully regarded. The more expensive 
Minelabs use proprietary battery packs requiring recharging for any extended prospecting. A 
White’s GMT, by comparison, runs over thirty hours on eight commonly available AA batteries. 
 
Quality headphones are the next most important purchase. They increase battery life by letting 
a machine’s gain or volume run at a lower level than with the speaker. They cut wind noise. 
They let a prospector concentrate on soft, faint signals. They keep ears warm on cold days. 
Some detectors come with wireless headphones integrated with the machine. Make sure they 
are comfortable. Bad headphones hurt. Remember, too, that wireless headphones need 
charging. Minelab’s Gold Monster sounds loud enough to forego headphones, possibly an aid in 
snake country where some people fear getting rattled. 
 
--Using a Detector 
 
Get any machine off factory presets. All settings must be adjusted and experimented with. 
Always carry a small bit of gold in quartz or a small vial of gold flakes. Get the vial out 
occasionally and pass it under the search coil to remind one of the desired tone. This is called 
an air check. The tone for gold will vary, getting fainter and less recognizable the deeper a 
target is buried. A good signal often changes as soil is taken off the top. If lead shot is being 
found, the detectorist is on target for finding gold.  
 
Patience and persistence are keys to prospecting and rockhounding. Gold shows on TV overplay 
the hobby and create false hopes. Rockhounding and prospecting is extremely pleasurable but 
it goes at a slower pace than a thirty-minute reality show. A prospector is off on an adventure, 
to be relished whenever possible. Hard work is assured but it is good hard work. 
 
--Coin Machines, Gold Prospecting Machines, and Hybrids 
 
True gold prospecting detectors are few compared to coin and treasure hunting machines. 
Building a dedicated detector allows a manufacturer to more finely tune their machine for gold 
and to detect extremely small targets. Hybrid machines exist which combine coin and gold 
circuitry. They seem best in areas with little trash. Some people have success with hybrids but 
most prospectors wind up with a purpose-built machine.  
 
--Time Out: What Is Your Temperament? 
 
Hunting coins, rings, and bracelets is a fun part of the metal detecting hobby. Coin machines 
offer immediate feedback. With little setup, a detectorist can take a brand-new machine to a 



local park and start finding things. It may be only a few cents or a quarter, along with a great 
deal of tinfoil, but that person will find something today.  
 
Detecting gold takes time and patience. A machine’s learning curve is steep. It is extremely 
difficult for a beginner to decide if they aren’t working the machine correctly or if they are 
simply on unproductive ground. Many, many months may go by before finding something. As 
stressed before, a club membership can reduce the learning curve and the waiting time. 
 
--Distinguishing Between Trash and Treasure 
 
Any advanced gold machine primarily relies on the human ear to distinguish signals. Their visual 
display is generally limited. Less expensive machines have showy screens. With good gold 
machines, though, a prospector has to recognize different metals by hearing and perhaps a 
percentage of iron meter. Iron trash has a distinctive sound. 
 
Trash is the bane every of prospector. A detectorist looks for gold where it has been found 
before. That means searching through past human activity at an abandoned mine or its 
workings. These sites are littered with nails, old sluice box parts, nuts, bolts, washers, and rusty 
cans. A rusty can doesn’t survive intact like aluminum; it deteriorates into a thousand individual 
rusty pieces. All of which sound off. The trick in trashy ground is to find the gold signal among 
all that noise.  
 
Prospecting detectors live in the world of ferrous and non-ferrous metals. Most easily identify 
ferrous materials and iron gives off an ugly tone easy to recognize. But if a signal doesn’t sound 
like iron, and the display says the probability of iron is low, what is present? Gold? Perhaps. Or 
maybe an aluminum pull tab, bits of copper wire, an old nickel, a lead fishing weight, or 
mercury, especially if one is by a river. All these are non-ferrous and these suspicious signals 
require digging. Now that a lump of dirt has been shoveled and the detector is sounding off, 
what then?  
 
--Two Detectors Needed 
 
Metal detecting efficiency demands two detectors. The first is the main machine, the detector 
used to locate a spot. The second is a pinpointer. It locates the target within the material dug 
out. Lead is a dirty, dark grey metal that blends in with any kind of soil. Lead shot, common 
everywhere hunting is allowed, is maddeningly difficult to identify when digging a target. Place 
suspected rock or dirt into a plastic gold pan to searching.  
 
Use the pinpointer to locate the target within the loose material. It alerts on any kind of metal 
such as iron trash and lead shot. Keep examining what has been dug until satisfied that the 
target has been located. The Garrett Pro-Pointer AT is highly recommended. It is also essential 
for coin shooters.  
 



A super magnet also helps. Epoxy one to the top of a rock pick or hand shovel. So placed, a 
neodymium magnet pulls trash from a sample like magic. Four or five rusty nails may fly to the 
head of a pick, simply by moving the pick through the sample. Once clean of iron, the sample 
should yield what the main detector alerted on. 
 
--Detector Literature and Online Information 
 
Read everything the manufacturer sends along. Keep any receipt and written manuals in the 
factory box, they’ll be needed later. Note repair facilities and return policies. When reviewing 
internet videos, look for ones featuring the sounds a detector makes over different targets. 
Listen for phrases like “ground balancing” and “cancelling hot rocks.” These are vital actions in 
using any detector. 
 
Aftermarket literature exists beyond the factory manual, usually general in scope. But you may 
find material specific to your machine at prospecting gold shows or online. Anything by Jim 
Straight is a must buy. 
 
--Hand held gold detectors 
 
The Falcon MD20 Gold Tracker detector sounds on gold and other non-ferrous metals. A small 
box with a probe on a cord, the probe adjusts by sliding its top ring up or down. It is a finicky 
tool but one that detects minute amounts of metal. It should not be thought of a pin pointer as 
the control knobs need frequent adjusting. Testing veins for faint gold in the field is a good use. 
Or when a seller says a rock has gold or silver but those metals aren’t showing. No specimen 
should be bought unless it trips a detector. Even then, it might be sounding on lead. 
 
Sluicing 
 
Some Southwest prospectors may have a running creek or other watercourse to investigate. 
Setting a sluice is a wise idea if enough gold values exist at a discovered spot. A sluice allows 
quicker gold recovery than panning. But no gold recovery device more complicated than a pan 
should be set up without first sampling. If panning results in many colors or fines, setting a 
sluice may be called for. If repeated panning shows no colors, move on.  
 
Setting a sluice is a balancing act between turbulent forces. The box must be pitched at the 
correct angle to let gravel tumble through without those rocks hanging up on the riffles. At the 
same time, the flow should not be so great that the desired sand is washed out along with the 
larger gravel. Much adjustment is needed, one reason to sample and pan first. Gravel can be 
shoveled directly onto the sluice but a better way is to pour pre-screened gravel from buckets 
onto the sluice. This disturbs the sluice less than dumping giant rocks on top of it. A strong back 
is needed to handle the constant bending over that filling and dumping heavy buckets requires. 
 
The most delicate part of sluicing is removing the sluice from the water when the riffles are full, 
not letting its contents spill downstream. Having two people helps. Once the sluice is out of the 



water, the sand from the riffles are washed into a bucket for recovery. Most often the mouth of 
the sluice will be too large to fit over a five-gallon bucket opening, hence, careful handling must 
ensue. If the sluice contains a ribbed carpet to help catch fine gold, this is rolled up and placed 
in the same bucket receiving the sluice box contents. 
 
All manner of heavy and durable metal sluice boxes are sold such as those by KEENE 
Engineering. Noteworthy, however, is the fiberglass Le Trap which is easily carried in one hand 
if a handle is fashioned first.  
 
Never work a stream or river without heavy shoes, something used or from a thrift store. No 
one is efficient without them. No one. 
 
Dredging  
 
Being the Southwest, dredging will only be described briefly. Permits, limited dredging seasons 
and outright prohibition too commonly apply these days.  
 
A dredge is a float mounted sluice box fed gravel by a suction hose moved along the bottom of 
a creek or stream. Dredging is a commitment and a study in logistics, especially when a spot is 
far from a supporting vehicle. All dredges must be broken into parts, backpacked, and then 
reassembled at a proven spot. Supporting gear must be backpacked as well, such as food and 
water and first aid supplies. This means multiple trips over uneven ground unless many people 
are present. Pulling an assembled dredge upstream may seem a good idea until tried.   
 
Drywashing 
 
A drywasher is an odd-looking contraption on stilts, used throughout the Southwest. Most are 
gas powered and some run on batteries. Many use leaf blower engines. Feeding one requires a 
quality shovel. Make sure it has a substantial heel plate to keep boots from being cut in half. 
 
With a typical machine, rocks and gravel are first shoveled on top of a grizzly, a large classifier 
or screen. (If at all possible, material should be screened or classified first, helping recovery go 
more smoothly.) Larger material is moved by hand off the grizzly, letting smaller material fall 
below.  At this point, the material collects on a vibrating inclined plate with riffles. That 
vibrating motion is generated by the engine blowing air underneath the plate. This movement 
forces most material down and over the riffles, leaving fine gold to accumulate behind them. 
Other drywasher types exist as well. All blow dust clouds which may possibly produce Valley 
Fever, a serious airborne disease. Wear a quality dust mask whenever drywashing. 
 
Drywashers work best with bone dry soil, otherwise, fine gold may stick to the soil and not be 
liberated from it. Loamy or sandy soil offers the best hope of recovery, clay much less so. Some 
prospectors run their material twice, to better dry the soil and to recover any fine gold missed 
in the first run. Go over with a metal detector in case any larger gold was missed. Older waste 



piles indicate previous mining. A drywasher may want to run those old tailings through their 
machine. Sample first. 
 
Like dredging, drywashing should be learned from experienced prospectors. There’s much to 
consider, like what speed the motor should run at and what angle the hopper should be set. 
And as with all prospecting, sampling comes first before setting up. If gold isn’t visible when 
panning out samples, black sand or other heavies should be present. But keep trying to find 
visible gold. Avoid working a nice, convenient spot when a more inaccessible location offers 
better values.  
 
F. Crevicing 
 
Never look past exposed, fractured bedrock, especially in gold country. Splitting rock with a 
chisel and hammer may not be fast or easy but it is often worth the effort. Break up the rock 
and remove any sand and gravel between pieces. Collect this loose material for later panning. A 
crevice tool can scrape material from a fracture point or in a nook and cranny. Beat up old 
screwdrivers work well. A three-pound hand sledge breaks larger pieces.  
 
Exposed bedrock in desert washes may harbor gold. Since gold seeks the lowest point, gold gets 
deposited by water into a bedrock’s cracks and crevicing. Because shoveling is impossible, no 
drywasher will have accessed this ground. Large shop vacuums are also used which are in effect 
reverse leaf blowers. They suction sand and gravel from cracks in a very thorough way.  
 
--Crushing Hard Rock Samples 
 
Rocks possibly hosting gold may be broken down by a hand operated crusher and then 
pounded into dust in a cast iron mortar. This powder can then be panned to determine if any 
gold exists. Go slowly if visible gold is present, rocks like that may be worth much more than the 
metal extracted. Even specimens needing 10X magnification may be worth something. A 
specimen’s worth is often dependent on locality. A named mine adds value. Take area 
photographs, not just GPS coordinates. Prepare for disappointment as pyrite fools even 
experienced prospectors. The Falcon described previously will not sound on pyrite, no matter 
the concentration. If pyrite is showing but a signal is going off, something non-ferrous is 
present.  
 
Work site advice 
 
Provide shade, especially if planning to stay for more than one day. Panning concentrate is 
helped tremendously with relief from the sun. Failing a shade shelter, long sleeve shirts are 
preferable to slathering on sun screen all day. Caps with wide brims and ear and neck 
protection are mandatory. A baseball cap can be made to work with a bandana tucked into the 
back. 
 



Seeking gold involves many steps. As such, a team approach is good for beginners, as work can 
be shared and problems discussed. In the case of a drywasher, one person might shovel while 
another person classifies or screens. These jobs can be handed off when one person tires. 
Having another person along in remote areas with a second vehicle is a safety measure.  
 
Power equipment needs fuel. Two cycle engines like those for dry washers require an oil and 
gas mix. Camp generators uses straight gas. Secure containers against rough roads. 
Transporting fuel inside a closed passenger compartment is questionable. While supposedly 
spill-proof containers are made, any such container made of plastic will deform with elevation 
changes, leading to possible cracking. Never fill a spill proof container to the top, the vessel 
needs room to expand and contract. 
 
Heavy duty or deep cycle batteries are used for some equipment and solar panels are available 
to trickle charge them. Presently, a DC operated drywasher must run off a battery which can 
then be recharged by panels. Or skip the solar panels and bring more than a single battery. 
 
Reading 
 
Pearl, Richard. Handbook for Prospectors, 5th edition. (New York: McGraw Hill, 1973) 
McCulloch, James. Advanced Nuggetshooting. (Unknown location: Jim’s Metal Detectors, 2000) 
Straight, Jim. Advanced Prospecting & Detecting for Hardrock Gold. (Rialto, California: Jim 
Straight, 1996) 
Straight, Jim. Successful Drywashing. (Rialto, California: Jim Straight, 2010) 
Straight, Jim. Nuggetshooting Dryplacer Areas, 4th edition. (Rialto, California: Jim Straight, 1992) 
Koschman, A.H. and Bergendahl. Principal Gold-Producing Districts of the United States: 
Geological Survey Professional Paper 610.” (Washington, D.C.: USGPO, 1968) 
Proctor, Dean and P. Robert Peterson. Mineral-Rock Handbook (Sandy, Utah: Paulmar 
Publishers, 1989) 
Every issue of ICMJ’s Prospecting and Mining Journal. 
  



PETRIFIED WOOD 
 
“Quite a forest of petrified wood was discovered to-day, prostrate and partly buried in deposits 
of red marl. They are converted into beautiful specimens of variegated jasper. One tree 
measured ten feet in diameter and 100 feet in length. Some of the stumps appeared to have 
been charred by fire before being converted to stone. The main portions of the trees have a 
dark brown color; the smaller branches are of a reddish hue. Fragments are strewn over the 
surface for miles.” Lt. Amiel W. Whipple, commanding a U.S. Army Expedition in Southeastern 
Arizona in 1853. 
 
What is Petrified Wood? 
 
Petrified wood is live wood turned to dead rock. That may not sound pleasant but the results 
often are. Petrified wood can display a range of colors and patterns equal to agates. In fact, 
petrified wood is usually quartz based, as are agates. And their origin can be compared to each 
other, at least to a degree. Both formed in part from the deposition of silica and other minerals 
through rain and ground water. 
 
A Special Location  
 
Petrified wood is found throughout the Southwest, although never in great quantity. Pieces 
range from small chips to occasional specimens the size of small logs. This observation does not 
extend to the area around the Petrified Forest National Forest in central Arizona. At that park, 
the wonders of petrified wood can be seen, studied and explained. 
 
“Petrified wood is fossilized wood with the mineral composition of jasper, chalcedony and, less 
frequently, opal; it consists of silicon dioxide only. The organic wood is not changed into stone, 
but only the shape and structural elements of the wood are preserved. The expert speaks of a 
pseudomorphosis of chalcedony (or jasper or opal) after wood.47 



In other words, tree trunks, limbs and branches have had their wood replaced with minerals, 
most commonly chalcedony, a variety of quartz. The geologists Halka and Lucy Chronic say that 
replacement takes place cell by cell, with jasper, agate, amethyst, and other colorful forms of 
silca.48 The Petrified National Forest handout says logs “soaked up groundwater and silica from 
volcanic ash, and over time crystallized into quartz.”  
 
This beautiful and not immediately understood process takes some puzzling out. Even Albert 
Einstein had questions when he visited the Park on March 1, 1931. Charles J. Smith, 
Superintendent at that time, recalled the famous scientist’s visit. “Dr. Einstein was intensely 
interested in the wonders here and fired a multitude of questions as to the 'why’s' and 'how’s,' 
proving that the greatest thinker in the world is not afraid to ask questions.”  
 
More on Petrified Wood and Its Formation 
 
Palm wood and palm roots are also considered petrified wood, although those plants contain 
no bark or woody tissue, as they are grasses. A massive piece of palm wood is on display at the 
Rio Tinto Mine’s Visitor Center near Barstow, California. Petrified wood is of all sorts is 
commonly worked up into jewelry and decorative items like gaudy tabletops and massive, 
polished bookends.  
 
The Chronics state, “Because volcanic ash is made of tiny fragments of unstable silica glass, 
groundwater seeping through the sediments soon becomes charged with dissolved silica. The 
silica tends to come out of solution when it contacts organic material such as old wood or 
animal bones. Little by little it has accumulated in pore spaces within the trunks, bringing with it 
traces of iron, manganese, and other mineral substances that now add brilliant color to the 
wood.” 49 
  
Identifying Petrified Wood’s Minerals By Analysis 
 
Color inducing elements are many. Here are some possibilities, as listed by Dave Crosby, writing 
in Mindat.org . His article is entitled, “Petrified Wood 225 MA.” 
 
Carbon - black 
Cobalt - green/blue 
Chromium - green/blue 
Copper - green/blue 
Iron oxides - red, brown, and yellow 
Manganese - pink/orange 
Manganese oxides - blackish/yellow 
Vanadium - green 
Uranium – yellow 
 
Some pet wood, though, is just plain brown or tan. No showy colors. Still, a rather bland colored 
piece may show the fine grain of a tree’s bark, or whorls where branches may have attached. 



Good pieces resemble the best driftwood. Some petrified wood is solid, others flaky, unfit for 
lapidary. Certain specimens barely look like pet wood as all. Those same pieces, though, may 
trip a Geiger counter or display a brilliant fluorescence with a UV light. Those ugly pieces, so 
wonderful under these testers or lamps, may be a bargain if a seller doesn’t know about their 
“U” or their “UV”. As this book constantly recommends, have every tool necessary to enlarge 
one’s searching. 
 
Identifying The Tree or Plant that Makes up a Petrified Wood Specimen 
 
Depending on how well cells were preserved, it may be possible to identify the tree or plant of 
a fossil wood specimen. Doing so is quite a process. Three sections are cut on a rock saw, each 
in a different orientation. If growth rings are evident within the and the sections, further work 
begins. A so-called thin section is prepared, a small slice to be viewed under a microscope. The 
slice must be polished and then applied to a glass mount for viewing. Various on-line databases 
are consulted to compare the section under study with known plant species. This pursuit is for 
dedicated wood anatomists only, however, finding out about this activity is easy to do. Read 
“Petrified Wood Identification” by Jim Landon in the July, 2015 issue of Rock&Gem Magazine.  
 
Mineralogists, earth science professionals, and geology students routinely examine mineral thin 
sections to identify and analyze them. These are sometimes called petrographic thin sections 
requiring a petrographic microscope. Although hi-tech analytical techniques are pushing some 
away from the microscope with regard to minerals, Landon’s article on petrified wood 
identification shows just how vital this technique still is to this particular endeavor.   
 
Can I collect Petrified Wood on Public Land? 
 
In a word, yes. Places normally off-limit to rock and mineral collecting also bar pet-wood 
gathering. These areas are discussed in detail in the Locating Open Ground Chapter of this 
book. Unless a museum piece is being dug up, with knowledge and permission of the 
authorities, no power equipment can be used. 
 
Petrified collecting rules are spelled out in the United States of Code of Federal Regulations, 43 
CFR § 3622. BLM generally agrees with them The regulations read in part, “No application or 
permit for free use is required except for specimens over 250 pounds in weight. The authorized 
officer may issue permits, using the procedures of subpart 3604 of this chapter, for the removal 
of such specimens if the applicant certifies that they will be displayed to the public in a museum 
or similar institution.”50 
 
The rules go onto say that petrified wood can be collected up to 25 pounds each day, plus one 
piece, but no more than 250 pounds in any calendar year These materials must be for one’s 
personal collection and cannot be sold or traded. If something over 250 pounds is desired, talk 
with the local BLM office.   
 



The United States Forest Service operates under slightly different regulations. Those are 
outlined generally in 36 CFR § 228.62 (e). The big difference is that a permit might be required 
in any area the USFS so decides.  
 
Petrified Forest National Park, Arizona 
 
Petrified Forest National Park (Apache and Navajo Counties) 
1 Park Road, AZ 
928-524-6228 
 
https://www.nps.gov/pefo/index.htm 
 
As recommended in the Places to Visit or Collect Chapter, the Petrified National Forest is an 
excellent stop for any rockhound. Although collecting is prohibited, the landscape is unique. 
Even the man-made landscape intrigues, as some buildings and structures were constructed 
with petrified wood, the native stone. Colors are brilliant on a sunny day, muted heavily in a 
rainstorm. 
 
Anyone going should download this file: Guide to Geologic Features at Petrified National Forest, 
Arizona Geological Survey Down-to-Earth 10. It was written by John V. Bezy of the National Park 
Service and Arthur S. Trevena. It introduces visitors to 21 significant geologic features in the 
Park. Of great value beyond the park, “Many of the features and processes discussed in the 
Guide are not restricted to the Park; most are common throughout the American Southwest 
and many are found all over the world.” Like the good discussion on caliche. (kal-eee-cheee) 
 
What Else is In The Petrified National Forest Area? 
 
Rock shops abound as does at least one fee/dig. Consult the Arizona section in the Places to 
Visit or Collect Chapter. 
 
Club Membership 
 
A gem and mineral club membership provides the best information on collecting sites and the 
roads leading to them.  
 
The Most Current Way to Locate Pet Wood 
 
Macrostrat.org has the most comprehensive source of fossil localities, both at their website and 
through their app. Also try Mindat.org. By putting in “petrified wood” and, say “Arizona” as a 
locality, at least a dozen references show. Research at MyLandMatters.org is needed to 
determine a site’s land status. 
 
Petrified wood enthusiasts should also check for coal deposits as these often yield low-grade 
specimens of pet wood. Search the MRDS as described in Locating Open Ground Chapter under 



commodities. At Mindat.org, check for deposits by specifying a mineral of coal such as 
anthracite. 
 
Check eBay.com and other online sellers for clues to collecting areas. Where did the vendor get 
their material? Buy something, then try correspondence which may lead to collecting sites. 
 
Reading and Resources 
 
Daniels, Frank and Richard D. Dayvault. Ancient Forests: A Closer Look at Fossil Wood (Grand 
Junction: Western Colorado Publishing Company, 2006) 
 
Daniels, Frank, Brooks Britt, et al. Petrified Wood: The World of Fossilized Wood, Cones, Ferns, 
and Cycads (Grand Junction: Western Colorado Publishing Company, 1998) 
 
Hickey, Leo. The Forest Primeval: The Geologic History of Wood and Petrified Forests (New 
Haven, Connecticut: Peabody Museum of Natural History, Yale University, 2010) 
 
 
  



Radioactive Minerals  
 
Some very good things are done with uranium. Its radioactive isotopes help diagnose disease, 
kill cancer cells, sterilize food products, take X-rays, and carbon date archeological remains. But, 
of course, when most people think of uranium they think of The Bomb. And nuclear power. A 
rockhound isn’t terribly concerned with these things. Instead, it’s a fascination with rocks that 
trip a Geiger counter, stones that are dead yet energetic. The mystery of radiation. 
 
A Geiger counter enlarges a rockhound’s searching world. It increases the possibility of bringing 
home something wonderful and unexpected. Along with a pick, a gold pan, a metal detector 
and UV lamps, a rockhound can now search for “hot rocks.” Uranium hunting may be as 
addictive as gold prospecting, it leads into new areas and new adventures. 
 
Uranium fever is easily caught by reading prospecting books from the 1940’s and 50’s. 
Prospecting For Atomic Minerals by Knoerr and Lutjen is a good one. After World War II, the US 
government offered a guaranteed price on uranium ore. Thousands fanned out across the West 
in war surplus Jeeps and on foot, looking for uranium with detectors of all sorts. Some got rich. 
Most not. The Moab, Utah area became famous for its concentrations of carnotite, a mineral 
high in uranium content. It was often disseminated in sandstone and somewhat unbelievably, 
in petrified wood. The right petrified tree brought thousands of dollars.  
 
Counters are simple or complicated, inexpensive or pricey. Geiger stands for Hans Geiger, who 
invented the counter's sensing element which detects ionizing radiation. Industrial Test 
Systems produces a fairly inexpensive counter called the DX-1 Radiation Meter. It uses just one 
hand to operate.  
 
The DX-1 is ideal for scanning mine dumps and even rock shop inventories if an owner permits. 
The DX-1 keys on targets quickly and has no settings to adjust. It’s a one button device. Press 
the power button to turn it on and release it to turn it off. No worry about leaving it on to drain 
down the battery.  
 
Simple counters have limits. Counters like the DX-1 only sound off, they do not display 
information like counts per second, an important measure of ionizing radiation. For low level 
readings, one must listen to the counter clicking and record those clicks over time. Some 
counters like the DX-1 do have an analog meter with a moving needle that shows dosage levels. 
These are expressed in Sieverts per hour (Sv/h) and the now discontinued but widely familiar 
measurement of milliroentgens per hour (mR/h). 
 
A more expensive meter is the GCA-07W Professional Digital Geiger Counter made by Images 
Scientific Instruments. This instrument can port its readings to a computer and from there 
produce reports as graphs. Each rock in a collector’s possession, therefore, could have a paper 
record or file showing the details of every specimen. The software to enable this, however, is 
found only for a Windows’ machine, usually running the ancient System 7. At this writing there 
appears to be no completely compatible Geiger counter with the Mac operating system. 



 
Any counter with a probe like the GCA requires two hands to operate. That’s not necessarily 
bad, since the probe can be poked into areas the overall instrument won’t fit into. And the 
probe makes for easy detecting of specific spots on a rock, which isn’t handily done with an 
instrument lacking a probe. In the field, it allows precise measurement of background radiation. 
That’s important because a rock or specimen might give a different reading when taken to a 
different location, the background radiation being different at a new site. At home, such an 
instrument is ideal for analyzing finds detected by a simpler unit. 
 
Before hunting, some common-sense rules should be observed. Always wash one’s hands after 
handling uranium minerals. One or two specimens on a shelf indoors should not be a problem, 
a collection of several dozen pieces requires thought. They must be kept from being handled 
unnecessarily and, again, proper ventilation must be assured. Avoid breathing dust from any 
radioactive mineral bearing a powdery coating. 
 
The most common uranium element may be carnotite. It coats the surface of rocks or is infused 
in something like sandstone rocks. Compare that to a mineral like coffinite, which has uranium 
completely through it, not a coating. A quarter-size piece of coffinite might give off a greater 
signal than a two-pound rock dusted with carnotite. Presuming the rockhound finds radioactive 
material, the more difficult job will be to identify one’s finds. That’s why searching should start 
with known sites, mines and prospects already documented with rock types and the geology of 
the surrounding area known.  
 
The first place to locate uranium minerals is by using the Mineral Resources Data System or 
MRDS for short. Developed by the United States Geological Survey, the MRDS is a vast database 
compiling information on most everything mineral. “A collection of reports describing metallic 
and nonmetallic mineral resources throughout the world . . .”  
 
A database entry results from a mine or a prospect at a site that was documented in a 
recognized way. In Nevada alone, at the height of the uranium boom in the 1950s, the old 
Atomic Energy Commission’s investigative unit looked at more than 300 radioactive and non-
radioactive sites. All that information is now available online, at least in some form, at the 
MRDS. 
 
 
https://mrdata.usgs.gov/mrds/ 
 
This government database is straightforward and works well. Some complain about its accuracy 
but no government or university research library can compare with what the MRDS presents. 
Pick a mineral or area to investigate and an interactive map appears showing mines, 
exploratory diggings, prospects, and areas of anomalous radiation. The density of locations may 
indicate an area’s promise. Clicking a point of interest reveals information about that site, with 
enough details to go further. A Google Map link provides site locations.  
 



This quick search method can be fleshed out by going to the right hardcopy resources. In the 
case of Nevada, Garside’s Radioactive Mineral Occurrences in Nevada provides more 
information on most of the MRDS listed sites. A detailed title like this describes known uranium 
minerals at each site and sometimes background radiation levels at the time of the survey. 
Search Mindat.org for further information on sites. 
 
Besides the MRDS, many other resources exist, chiefly due to the uranium boom of the 1950s. 
Only gold and oil have been more prospected and researched for than radioactive minerals. As 
with gold, finding uranium related materials is tough work, and should ideally be conducted 
while searching for other things. Make sure to find something. This author recently traveled 
through the Kern River corridor, unaware that some of the beautiful granodiorite (a granitic 
rock) in the area was enriched with abnormal amounts of uranium. Enough exists in fact that 
the Kern River Uranium District was established decades ago. This missed opportunity is the 
penalty for not doing research. 
 
Other collecting sites may be gleaned by following sellers on eBay or elsewhere online. Vendors 
usually list localities for specimens, sometimes naming specific mines. Starting a reference 
collection is easily done over the internet and correspondence with a vendor may result in hints 
as to where to collect, perhaps even an invitation to go along on a hunt. Some more localities 
are discussed next in the Rare Earth Minerals section. 
 
It is extremely important to network in the rock and gem world, be willing to trade, to share 
knowledge, to provide someone across the country with material they don’t have in their part 
of the world. At of this writing, there does not seem to be a club or society that deals 
exclusively with the recreational collecting of radioactive minerals. But some rock and gem 
clubs may have sections that do. Mindat.org, as always, is a tremendous resource for 
knowledge and localities. 
 
Hunting is fairly straightforward once a promising site is reached. Look especially for gaudily 
colored rocks. Although sand and gravel may possess some “U” when coated with carnotite, 
that material isn’t the most attractive for starting a collection. Proper rocks and minerals are 
preferred for specimens. Having stated this, a worthwhile collection might include reactive sand 
and gravel as part of a collection of all uranium minerals sites in a particular county. 
“Uraniferous sediment.” There are, after all, people who collect sand from all over the world. 
One should not demean sand. 
  
To have any worth, and this does not mean value, material should be at least two to three 
times the background level of the area being collected in. There should be a steady beat 
produced by the counter, not just occasional clicks and stuttering which are typical of 
background radiation. There must be a consistent reaction immediately upon testing. A 
collecting site must be noted with GPS coordinates and location photographs. Location is 
everything to collectors, whether the material is jade, gold, or chrysocolla. This can’t be 
emphasized enough, no one wants a random rock from parts unknown, unless it is unusually 
active or attractive. Location! 



 
Intimately tied up with radioactive minerals are the florescent qualities they often exhibit. In 
searching a known site, some may suggest looking at night with UV lamps to help identify hot 
rocks. Practically speaking, footing will be difficult and most UV lamps have a short battery life 
and quickly get hot. Still, it is worth trying if camped at a site. If possible, rocks that poorly but 
consistently register on a counter should be set aside to test for “UV”. The same approach 
works for material found at a vendor’s table or at a rock shop: minerals possessing a low CPS 
may illuminate brightly under UV.  Bought for a few dollars, crude looking petrified wood that 
lightly trips a counter may burn like a torch under a UV lamp. 
 
As a final note, the United States Postal Service permits the mailing of radioactive minerals 
through its system. They are considered unrefined uranium ore. Many vendors shipping such 
material affix explanatory text to their packages stating as such. Whether an airline permits 
travelers to carry these items aboard is up to them and possibly the TSA. Check before arriving 
at an airport. 
 
Reading and Resources 
 
Jones, Bob, “The Yin and Yang of Radioactive Minerals: Collectible Species Combine Beauty and 
Danger” Rock&Gem Magazine, July, 2015. Authoritative writing. Photographs represent 
museum quality specimes.  
 
DeMent, Jack and H.C. Drake. Handbook of Uranium Minerals (Portland, Oregon: Mineralogist 
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Knoerr, Alvin and George Lutjen. Prospecting for Atomic Minerals (New York: McGraw Hill, 
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United States Atomic Energy Commission. Prospecting With a Counter (Washington, D.C.: 
United States Printing Office, 1954) 
 
  



Rare Earth Elements, Metals, and Minerals 
 
“Rare-earth elements are necessary components of more than 200 products across a wide 
range of applications, especially high-tech consumer products, such as cellular telephones, 
computer hard drives, electric and hybrid vehicles, and flat-screen monitors and televisions. 
Significant defense applications include electronic displays, guidance systems, lasers, and radar 
and sonar systems.”51 This is a USGS synopsis. They also say that China had 38 percent of the 
world’s REE production in 1993 but by 2011 that had increased to 97 percent. 
 
In demand today are economic deposits of cobalt, lithium, and neodymium, as well as any 
other element related to battery or super magnet production. Consumer goods as well as 
military uses, those just discussed, power the continuing search for new sources of these vital 
elements. Much searching centers on rare earth elements. (REE) 
 
Rare earth elements and rare earth metals are synonymous terms. It’s said that they aren’t 
particularly rare. The REEs may not be that rare by themselves but the various minerals in 
which they occur are generally quite rare. Before its discovery at Mountain Pass in California, 
bastnäsite was known in only five locations in the United States, the only production in the 
world in Sweden. 
 
These are the 17 rare earth elements with their periodic table of elements number and their 
chemical symbols: 
 

57  Lanthanum    La 
58  Cerium    Ce 
59  Praseodymium   Pr 
60  Neodymium   Nd 
61  Promethium   Pm 
62  Samarium   Sm 
63  Europium   Eu 
64  Gadolinium   Gd 
65  Terbium   Tb 
66  Dysprosium   Dy 
67  Holmium   Ho 
68  Erbium   Er 
69  Thulium   Th 
70  Ytterbium   Yb 
71  Lutetium   Lu 

 



None of these elements exist freely, instead, they are mixed with rocks and minerals of various 
kinds.  
 
Prospecting For Rare Earth Elements 
 
Let’s take a common example from something that is not a rare earth. 
 
Beryl group minerals are much discussed in this book. The mineral beryl was mined for 
beryllium at the Harding Pegmatite Mine in New Mexico and at the Pala Chief/Ocean View 
Mine Complex in Southern California, gemstones of the beryl group are recovered. In neither 
locality is the element beryllium (Be) found by itself. Instead, at Harding, the metal beryllium 
was produced after first digging beryl and then processing and refining that ore. To hunt for 
beryllium, therefore, one looks for minerals of the beryl group.  
 
Similarly, to locate a rare earth element, a mineral containing that element must be found. 
These minerals can be called rare earth minerals, a descriptive term, not a scientific one. One or 
more rare earth elements may occur in any of these minerals. Anyone interested in pursuing 
REEs should study these minerals and develop a reference collection of same. This list is not 
exhaustive. 
 

apatite  
bastnäsite – REE ore containing up to 60-70 % rare earth elements 

cerite  
cheralite 
cobalite 
erythrite – colbat related 
eudialyte  
euxenite 
gadolinite (Ce) Cerium as the dominant rare earth element 
gadolinite (Y) Slightly radioactive due to minor U and/or Th 
heterogenite – secondary cobalt mineral 
Ilmenite – titanium related 
Lateritic ion-adsorption clays. (rare-earth-bearing (ion adsorption) clays 
loparite 
monazite (Ce) Cerium as the dominant rare earth element 
samarskite 
thorite 
titanite 
torbernite 
uraninite 
xenotime 

 



Localities for any of these minerals and their associates can be sought by the MRDS or at 
Mindat.org. Clay deposits are an outlier, reported in China. As stressed before, a Geiger counter 
and UV lamps will facilitate searching for unusual or rare minerals. 
 
https://mrdata.usgs.gov/mrds/ -- search by commodity or by area 
https://www.mindat.org/ -- localities listed at the bottom of each mineral’s page 
 
Many rare and complex earth element minerals have the most common look, hardly 
distinguishable from field rock. An expensive geochemical analysis is needed to confirm 
findings, this described in the Assay and Test Chapter. Specimens may need descrining with this 
complexity, “Eudialyte variety Eucolite (Basic sodium calcium iron zirconium chlorosilicate) in 
nepheline syenite.” (Nepheline syenite is the intrusive igneous host rock or matrix.) This 
eudialyte fluoresces a wonderful red under SW. That tell-tale red may help with identification 
but only a test will make certain a mineral’s identification. 
 
Lithium batteries were mentioned. Little known, though, is that these batteries require cobalt. 
According to Chris Ralph, the three most important lithium-ion battery types are 1) lithium-
cobalt-oxide, 2) lithium-nickel-manganese-cobalt, and 3) lithium-nickel-cobalt-aluminum. To 
that end, cobalt bearing minerals may be erythrite, cobalite, and heterogenite. Among others.52 
 
Rare earth concentrations have been well mapped; however, it is possible the lone-prospector 
might find an undiscovered deposit good enough for specimen collecting. Again, only provable 
by analytical testing.  
 
The Southwest’s major rare earth locality is at Mountain Pass in San Bernardino County in 
California. The leading American deposit of bastnäsite. Prospects and some mining has also 
taken place in Music Valley in Riverside County. That’s near the Pinto Mountains which 
currently has some open BLM land and the Pinto Mountain Wilderness Area which should allow 
casual collecting. New Mexico hosts at least two localities, Pajarito/Pajarita Mountain in Otero 
County, and the Gallinas Mountains in Lincoln County. 
 
This author’s rare earth and radioactive mineral reference collection includes these Southwest 
specimens and localities: 
 
Bastnäsite (Ce), with limonite, barite, and calcite from Mountain Pass, San Bernardino, County, 
California. 
Bastnäsite (Ce), Galinas Mountains, Lincoln County, New Mexico. 
Monazite (Ce), Elk Mountain, San Miguel County, New Mexico. 
Coffinite, Mount Taylor Mine, McKinley County, New Mexico. 
Schröckingerite, from the Mi Vida Mine Complex in Lisbon Valley, San Juan County, Colorado.  
Titanite (Sphene), near Ribbonwood, Riverside, County, California. 
Torbernite on rock, Workman Creek Valley, Gila County, Arizona. 
Torbernite on rock, from the Haiwee Reservoir, Inyo, County, California. 
Torbernite on rock with autunite, near Randsburg, Kern County, California. 



Torbernite on sandstone, from the Happy Jack Mine San Juan County, Colorado.  
Weeksite, Anderson Mine, Date Creek Basin, Yavapai County, Arizona. 
 
 
 
Minerals once called strategic are worth seeking. Tantalum is one. Here’s a short history break 
from the owner of Mineral Exploration Location Services, LLC. He’s an authority on the Petaca 
Mining District in Rio Arriba County, New Mexico.  
 
“Tantalum was as important as uranium during the cold war since tantalum was a critical 
component used to strengthen the turbine blades of jet engines so they wouldn’t fly apart from 
the extreme stresses caused by centrifugal force.  
 
“The search and production of uranium got all the glory, even though uranium is a much more 
common element in the earth's crust and easier to mine and process, while the search for 
tantalum was a very secretive and closely guarded in the United States. U.S, spies, in fact, had 
to steal the commercial refining process for tantalum from the Russians.” 
 
New Mexico’s Petaca Mining District was slated to become one of the America’s largest 
producers of tantalum ore after exploration by Asarco in the early 1950’s. They discovered large 
economically feasible placer deposits, however the discovery of the tantalum rich pegmatites in 
the Black Hills of South Dakota eclipsed the Petaca discovery and put an end to mining before it  
could begin.”53 
 
That mining district, by the way, is a locality for the mineral cheralite, listed above.  
 
REE demand was limited until the 1950s.  Scattered areas around the world produced small 
amounts. During World War II and for some time after, the term strategic metals was popular 
for the rarer metals. Many of these are still important. 
 
The state of these elements and minerals after World War II is summarized in a forward 
Professor Colin Fink wrote for Jack De Ment and H.C. Dake’s book entitled Rarer Metals: 
 
“The outstanding characteristic of the metallurgy of the twentieth century is the 
commercialization of a large number of the rarer metals. Rhodium makes the best mirrors; 
columbium corrects intergranular corrosion of stainless steel; tellurium improves the qualities 
of lead and of rubber; tungsten makes our toughest steels; beryllium renders copper harder 
and fatigue resistant; barium is our best electron emitter; uranium the most fascinating of all 
the rare metals.”54 
 
Their desirable metal list included: 
 
Beryllium 
Gallium, indium, and thallium, part of the boron-aluminum family 



Germanium, titanium, zirconium, hafnium, and thorium, part of the silicon family 
Vanadium, columbium, and tantalum, part of the vanadium family 
Molybdenum, tungsten, and uranium 
Selenium and tellurium 
Platinum, palladium, rhodium, iridium, osmium, ruthenium, the platinum metals 

Most of these reveal themselves positively only by testing. This writer had a slab exhibiting the 
mineral chalcopyrite analyzed by XRF (X-ray fluorescence). The platinum element rhodium was 
detected at one spot in the rock. Typical ore grade for rhodium is 2 ppm, consequently, 42 ppm 
is quite encouraging. But one rock does not make a mine. Millions do. And one test does not 
confirm a finding, many do. For a collector, though, any positive report is most satisfying. 

Look at the Assay and Test Chapter for more information on analytical testing. 

Sample:  Silver Colored Area    
Testing Method: Parts Per Million (Soils, Rocks, Head Ore, Powders, Non-Metallic Samples, Etc.)  
Gold (Au)  81  Zinc (Zn)  0  Cobalt (Co)  0  Cadmium (Cd)  0  
Silver (Ag)  256  Nickel (Ni)  0  Arsenic (As)  0  Indium (In)  0  
Platinum (Pt)  0  Iron (Fe)  61,254  Selenium (Se)  0  Tin (Sn)  0  
Palladium (Pd)  0  Mercury (Hg)  0  Rubidium (Rb)  0  Tungsten (W)  0  
Iridium (Ir)  0  Lead (Pb)  131  Strontium (Sr)  0  Rhenium (Re)  0  
Ruthenium (Ru)  0  Vanadium (V)  0  Zirconium (Zr)  0  Other Elements  N/A  
Rhodium (Rh)  42  Chromium (Cr)  0  Niobium (Nb)  0   
Copper (Cu)  40,098  Manganese (Mn)  0  Molybdenum (Mo)  0  
 
UV lights can aid searching. One UV supplier says that rare-earth minerals including those from 
the monazite and bastnäsite groups can be detected using their lamps.”55 Most rare earth 
minerals appear bland and colorless in the field. Many do not react to UV at all. An area’s 
geology must support finding any rare earth minerals. Consult Mindat.org for reported 
localities.  
 
Self-collecting rare earth minerals is possible. Self-collecting rare earth elements can’t be done 
since these metals do not occur by themselves in nature. Instead, they must be produced by 
refining rare earth minerals first. That’s a challenge, at least to countries with strict 
environmental controls. 
 
“As Eugene Gholz, a rare earth expert and associate professor of political science at the 
University of Notre Dame puts it: ‘Once you take it out of the ground, the big challenge is 
chemistry not mining; converting the rare earths from rock to separated elements.’” 
 
These steps can be toxic, including acid baths and working with radiation. With lax 
environmental controls, lower labor costs, and mines producing rare earth byproducts, much 
REE development has moved to China.”56 
 
Collecting the REEs 
 



Several companies offer rare earth element sets for sale. These metallic elements come in vials 
air or oil filled vials to best preserve these unstable materials. A product of nuclear waste, 
Promethium won’t be delivered in any set. 
 
https://www.elementsales.com/ 
 
Reading and Resources 
 
Bank, Tracy, Roth, Howard, and Granite. “Geology of Rare Earth Deposits” (place of location 
unknown: U.S. Department of Energy, Undated) Accessed 05/02/2019. Good reading with great 
photos and maps. Google URL. 
 
McLemore, V.T. “Rare Earth Elements Deposits in New Mexico” (Phoenix, Arizona: Arizona 
Geological Survey Special Paper #9 — Chap. 3, 2014)  
http://repository.azgs.az.gov/uri_gin/azgs/dlio/1568 Accessed 05/03/2019 
 
Vossler, Bill. “Rare Earth Elements Hold Chaos at Bay” Rock&Gem Magazine, June, 2015. Lightly 
introducing a complicated subject. Excellent photographs. 
 
Voynick, Steve. “Rare Earth Elements” Rock&Gem Magazine, August, 2018. More essential 
reading by Voynick.  
 
Ralph, Chris “Critical Minerals: Titanium” ICMJ’s Prospecting and Mining Journal, July 2018. 
Other rare earth mineral articles populate the ICMJ.  
 
https://www.icmj.com/ 
  



 
Rocks 
 
“It is not enough to collect pretty rocks, you should learn from them.”  
 
R.C. Mordaigle, Geological Specimen Supply 
 
Introduction 
 
Pretty rocks are everywhere but they’re not often distinguishable. While an agate, a piece of 
turquoise, or a quartz crystal are normally identifiable, an everyday, ordinary rock poses 
challenges.  Outside of teaching institutions, few people collect rocks like gypsum, limestone, 
sandstone, dacite, or diatomite.  
 
Clubs normally emphasize minerals or gems, or beautiful rocks like agates that can take a cut 
and polish. Basic rocks, though, form the background of the natural world. Every rockhound 
should start a common rock reference collection. 
 
Over 2,800 materials are categorized as rocks. The most familiar are building stones which 
make up or face buildings in countless cities. Local stone is displayed handsomely in downtown 
Flagstaff, Arizona, highlighted in the Places to Visit or Collect Chapter.  
 
A vital resource in knowing rocks is Sandatlas.org. Start there. No better general introduction 
exists online or in print. Recommended by R.C. Mordaigle and many others. For more specific 
rock information, look, as always, to Mindat.org. This author sponsors the rock entry page at 
Mindat. 
 
Building Stones  
 
Our modern life is decorated by marble floor tiles, travertine kitchen countertops, and stone 
fireplaces. Recognizing these familiar stones in their natural state is fun and exciting. Think of 
sandstone pavers in the garden, then imagine an entire canyon of multilayered, multicolored 
sandstone. That’s what the Southwest offers, not just gems, crystals, and mineral specimens.  
 
Rock Enhancements 
 
Some ordinary rocks possess extraordinary features. These include: 
 
A volcanic rock exhibiting flow banding —lava movement of an ancient age 
 
Sandstone exhibiting dendrite markings —manganese deposits forming leaf or tree like 
patterns  
 
Calcareous siltstone exhibiting ripple marks —ancient water movement preserved in stone 



 
Limestone exhibiting cyclic sedimentation —esthetically pleasing distorted sedimentary layers  
 
Sedimentary rocks exhibiting preferential weathering — in which ridges and grooves reflect 
harder and softer material in the rock 
 
Picture sandstone —sandstone collected for its pleasing display of patterns and colors 
Any calcite encrusted rock— in which an ordinary rock may fluoresce due to that omni-present 
mineral  
 
Collecting Rock on Public Lands 
 
Collecting ordinary rocks is generally permissible on BLM and USFS managed land which is open 
to collecting in the first place. BLM’s Arizona Strip Field Office in St. George says this, “Many 
commonly collected rocks such as petrified wood, obsidian, and cinders are not subject to 
mining claim location, even though people sometimes stake mining claims for these minerals 
anyway.”57 (By-the-way, obsidian and cinders are not minerals.) Ordinary rocks should be freely 
collectible, therefore, wherever it is allowed in the first place. Doing this over heavily claimed 
ground, though, is not recommended. See the section on Locating Open Ground for more 
information.  
 
Pegmatite: A Special Rock To Look For 
 
Pegmatite leads to fascinating minerals and sometimes gems. Most pegmatite locations are 
well known but it is possible to find undiscovered ledges and rock faces. If at all possible, find or 
order pegmatite specimens for one’s reference collection. A rock in hand is the best way to 
understand a stone. Or visit a pegmatite mine like the Harding in New Mexico or the Pala Chief 
in Southern California. Both are described in the Places to Visit Chapter of this book.  
 
What is a Pegmatite Rock? 
 
Pegmatite is a rock made of many different, exciting minerals. It is exceptionally coarse looking. 
R.C. Mordaigle writes, “Pegmatites are essentially giant crystal granites, formed from mineral-
rich fluids that make up the last stages in the emplacement of an igneous body. Pegmatites 
have crystals greater than a centimeter in diameter, easily visible at greater than arm’s length. 
These are typically quartz, microcline feldspar, and micas, with beryl, tourmaline, and 
spodumene in lesser amounts.”58 
 
Broken apart, pegmatite rock looks blocky and in places flaky. The mineral mica produces these 
flakes, grouped in thin sheets and easily split. Muscovite mica is light colored and nearly 
transparent, biotite mica dark. Both appear in pegmatite rocks, those rocks occurring around 
the world and reflecting local geology.  
 



At the Harding Pegmatite Mine in Taos County New Mexico, mica sparkles from every quarry 
wall. A pink mica called lepidolite contributes to the look of pegmatite there. At the Pala Chief 
in San Diego County, rock walls are less sparkling but still host lepidolite. Some is a beautiful, 
dark purple color resembling jelly. 
 
Uniting these two far-apart mines is beryllium, found in thirty minerals. At the Harding, beryl 
was mined for the metal beryllium, while at the Pala Chief/Oceanview Mine Complex, beryl 
results in gemstones like tourmaline and aquamarine. Other gemmy materials in their 
pegmatite include morganite, kunzite, quartz, often in nicely shaped crystals, garnet, and 
spodumene. While collecting is free at the Harding, provided all rules are followed, only five 
pounds of material can be taken out. At Pala Chief, for a $75 fee, one can take out whatever 
one digs up.  
 
Can’t afford to get to northern San Diego County to see gem pegmatite? They sell an ore bag 
for a hundred dollars plus shipping. Some pegmatite rock but mostly small gems such as crystals 
and garnets and morganite. This author so purchased a bag and was encouraged enough by it 
to visit the mine complex in person, reviewed in the California section in the Places to Visit or 
Collect Chapter. 
 
Finding Pegmatite 
 
Pegmatite occurrences are numerous but gemstone bearing locations are quite rare and well 
claimed. Search for pegmatite at macrostrat.org: 
 
http://macrostrat.org 
 
Macrostrat.org has different search engines on different pages at their site. Get familiar with all 
of them and expect a learning curve of an hour or two for the site. With pegmatites, drill down 
to the Pala area of northern San Diego County. Doing so shows how Macrostrat.org reveals 
major pegmatite occurrences compared to minor occurrences which are far more common. 
 
Or at Mindat.org 
 
https://www.mindat.org/min-819.html 
 
Mining Pegmatite  
 
For the small-scale miner, mining pegmatite might be an idea. Chris Ralph writes about it in the 
July, 2018 issue of ICMJ’s Prospecting and Mining Journal. The article is, “Mining Pegmatite 
Deposits.” He notes that pegmatite deposits are generally small, lending themselves to small 
work groups. Fascinating look at a little-known activity.  
 
--Rhyolite  
 



Rhyolite is common with many variations, some gemmy. Greenbanded rhyolite, Birdseye 
rhyolite, and Chipboard rhyolite are well-known kinds of this extrusive igneous rock. Extrusive 
means that magma or lava flowed out of the earth, creating rhyolite in the process. Intrusive 
igneous rocks can be granitic, those formed below the surface of the earth, exposed later by 
erosion or weathering. Half Dome in Yosemite National Park in the Sierra Nevada is granite 
revealed. Back to rhyolite. 
 
Rhyolite exists throughout the Southwest. They are generally tan to red. Quartz may run 
through it. Cabochon and pendant worthy material exhibits small orbs, eyes, or streaks. Finding 
these kinds is a challenge. Club membership helps, as it does when locating any choice rock or 
gem. In January 2019, the Quartzsite Roadrunners Gem and Mineral Club sponsored three field 
trips in one week to search for these rhyolites. As well as other things like jasper, agates, and 
fossils. Those trips ran concurrently with the QIA PowWow of that year, this annual event 
reviewed in the Arizona section of the Places to Visit or Collect Chapter of this book. 
 
Rhyolite is exceptionally tough. A geologist pick is no match for rhyolite. Instead, hand sledges 
and full-size sledge hammers are needed to break intact rock. Wear eye protection and a long 
sleeve shirt to help prevent flying chip injuries. 
 
--Jade 
 
Jade is a rock which can be a gem like if high quality. California’s Mojave Desert near Barstow 
has low-quality material in Stoddard Wells area. The MRDS lists jade as a commodity but no 
locations appear on their interactive maps. Check eBay for locations as well as state gem and 
mineral guides, especially the older ones. 
 
--Marble 
 
Marble occur throughout the Southwest, excepting the Colorado Plateau. Marble provides 
pleasant looking stones of many colors. Even white has a charm, like that of the Carrara marble 
once mined south of Beatty, Nevada. (beet-ee) The defunct quarry from which dimensioned 
stone was produced sits at the end of an extremely bad, washboard ridden road. Hike in. 
 
Marble is a commodity at the MRDS, making collecting sites locatable, even if an active mine 
can’t be accessed. Of note is verde antique marble, green with attractive streaks made into 
many jewelry pieces. This is found in the Stoddard Wells area just described under jasper.  
 
Meteorites 
 
Space rocks. Fascinating and widely considered rare, however, meteor falls occur around the 
world. Verified but unclassified meteorites are fairly common. Attributing a meteorite to a 
known fall, however, takes specialized research and analysis. This means moving a verified 
meteorite towards classification and registration with a recognized group that does so. This 
author has personally dealt with New England Meteoritical Services: 



 
http://meteoritetesting.org 
 
 
Unclassified or unregistered meteorites are fairly inexpensive, those properly certified more so. 
Registered meteorites get names, like “Claxton, Georgia, L6 chondrite.” Collecting registered 
micro-mount specimens is a great, affordable way to start a collection. Do not buy anything 
expensive advertised as a meteorite without authentic paperwork. Be cautious when 
considering anything meteorite related, such as tekites, impactites, impact melts, or what the 
Meteor Crater’s gift shop calls meteor oxides. Buy only from reputable sellers.  
 
Online maps show areas of known meteorite falls:  
 
http://www.mylandmatters.org/Maps/Meteorite/GetMap 
 
The Miles Mineral Museum at Eastern New Mexico University in Portales County invites people 
thinking they have found a meteorite to bring it in for inspection. Google for more information 
or look at the New Mexico Visiting section in this book. 
 
Reading And Resources 
 
King, Vandall. Collector’s Guide to Granite Pegmatites. ((Atglen, Pennsylvania: Schiffer 
Publishing, 2010). One book out of Schiffer’s outstanding series on different rock and mineral 
groups. Emphasizes gem pegmatites but is invaluable in understanding all pegmatites. Great 
photographs.  
 
ICMJ’s Prospecting and Mining Journal, various articles.  
 
https://www.icmj.com/ 
 
Meeves, Harry, Clarence M. Harrer, et. al.  Reconnaissance of Beryllium-Bearing Pegmatite 
Deposits in Six Western States (Washington: US Bureau of Mines, 1966) 
 
Google URL. 
 
  



Turquoise and Variscite 
 
--Turquoise 
 
“Turquoise is a mineral prized for the perfection of color; for, being opaque it lacks the brilliant 
luster that forms the chief attraction of the transparent gems. When of the finest quality it 
possesses a blue tone, soft and pleasing like the color of clear sky, but often its value is lessened 
by a greenish cast, and in many stones the green predominates.”59  
 
Joseph E. Pogue, 1913 
 
Introduction 
 
Nothing suggests the Southwest more than turquoise. And little is more played out or claimed. 
As of this writing, no turquoise fee/digs exist for the general public. Southwest rock club 
members, however, may from time to time be allowed on a turquoise claim for a fee. The 
Southern Utah Rock Club and the Southern Nevada Gem and Mineral Society have recently 
been permitted to search the dumps of certain Otteson claims in central Nevada. 
 
While it is may be possible to find turquoise on unclaimed ground, the rockhound will have to 
do diligent research, drive long miles, and possibly spend weeks in one area to find it. It is not 
an impossible quest but somewhat quixotic. We should all be on such a journey. 
 
Physical and Chemical Makeup 
 
Experts argue turquoise’s makeup and this disagreement leaves the public confused. A 
continuing controversy is whether white turquoise exists. A Nevada Bureau of Mines and 
Geology postcard once stated, “Turquoise is a complex mixture of copper, aluminum, 
phosphate, and water, and is found in veins, seams, and nodules in a variety of rocks. It varies 
greatly in color from the highly prized shades of blue, green, and blue green to almost white or 
grey.” Perhaps, then, there is room for white. Proponents make their argument difficult, 
however, since they never provide test results for their stones. Without that, no chemical 
comparison can be made between their material and true turquoise. If turquoise can be exactly 
defined. 
 
Its Chemical Formula 
 
A large dispute looms over turquoise’s chemical formula. In interpreting the following, note 
that Cu is copper, Al is aluminum, PO4 is phosphate, OH is hydroxide, and H2O is, of course, 
water. The differences in color and shades within a color, reflect the different concentrations of 
each chemical. Lesser chemicals also effect color, as does the host rock or matrix of the stone.  
 
This is a well-regarded turquoise formula: 
 



Cu2+Al6(PO4)4(OH)8· 4H2O  
 
This is stated in Minerals of Nevada, by Stephen Castor and Gregory and Ferdock, Nevada 
Bureau of Mines and Geology, Special Publication 31, 2004. With a minor difference in copper’s 
expression, Gemdat.com also follows this formula, along with Arthur Thomas in Gemstones 
from 2009. 
 
Frustratingly, an authority as highly regarded as Mindat.org states this formula: 
 
Cu(Al,Fe3+)6(PO4)4(OH)8·4H2O  
 
Mindat.org includes iron, Fe, something other authorities do not. The Lowrys, prolific writers on 
everything Turquoise, state in Turquoise Unearthed, that, generally speaking, “Stones with 
more copper appear bluer, while those with less copper and more iron are greener.” Other 
experts, such as Colorado College’s Richard M. Pearl, author of Turquoise, was skeptical and left 
iron’s contribution unresolved. Pouge, introduced at the beginning of this writing, included a 
formula with iron in his book but did not give a firm opinion on the matter. He did say one 
reason for uncertainty was that turquoise lacked “the purity possessed by well crystallized 
species.” Perhaps something simpler is called for. 
 
Frank Morrissey was an inveterate amateur turquoise collector who visited nearly every 
turquoise mine in Nevada. His book, Turquoise Deposits of Nevada, was field checked and then 
published by the Nevada Bureau of Mines and Geology in 1968. He wrote, “Phosphate minerals 
of the variscite group are also commonly associated with turquoise. No effort has been made in 
the report to positively identify the mineral present; therefore, the term ‘turquoise’ is used 
here as a field term to denote a bluish to greenish phosphate mineral that resembles turquoise 
in a hand specimen.” 
 
Its Origin 
 
The origin of turquoise is more settled. The USGS once wrote, “[T]urquoise is formed by the 
percolation of meteoric or groundwater through aluminous rock in the presence of copper.” 
Water seems key. Arid climates favor turquoise. Too much water, by precipitation or otherwise, 
and the enabling chemicals are flushed out of a rock’s cracks and fissures, never to deposit 
turquoise. 
 
Random Observations to Lighten This Discussion 
 
Turquoise can be chalky or solid. Solid is good. Chalky material tends to be light in color, and 
sometimes literally flaky. Chalky material may be stabilized by introducing resins or plastic 
fillers under pressure or by soaking them in a like material. 
 
Turquoise seams are so thin that gemstones are often backed. This is plastic or a thin rock slice  
glued to the back of a cabachon. The backing gives structure to the piece, otherwise, the 



turquoise would fall apart. A cab with backing is thinner than stones of other materials. If this 
bothers the collector, ask for an unbacked stone. It may not be available. 
 
Much turquoise occurs as thin seams in its parent rock or matrix. These seams may be only 
3mm thick. To not waste material, ribbon turquoise jewelry is now being made.  It’s often seen 
in cabs. A cab will show a thin turquoise seam in the center, the surrounding material the host 
rock, usually a brown rhyolite. 
 
Turquoise’s character depends on its veining or lack of same, the spider web like lines across a 
stone, displayed to good effect in jewelry. Some admire plain blue, like the widely known 
Sleeping Beauty turquoise. It is hard to say, though, if this material looks like any different than 
any other pretty blue stone.  
 
Veining is like a fingerprint and many experts can tell which mine produced a stone, simply by 
looking at these lines and their colors. Rhyolite may produce a light brown veining. Black 
veining exists but black inclusions probably point to variscite.  
 
Turquoise’s relative softness allowed native people to work it with simple tools, however, 
extracting it from its parent rock was and is a different matter. Rhyolite often hosts turquoise. 
Spotting a blue mark in such rocks demands a hand sledge to reveal anything further. 
 
Turquoise today is simulated, treated, dyed and worse. Buy from a reputable dealer, someone 
long in the business. They will charge more. And they will provide something authentic. 
Whenever possible, try, try, try to establish the name of the mine the turquoise came from. 
Provenance is everything.  
 
Much turquoise is stabilized for a host of reasons, not all good. It may make chalky material 
better for working, it may keep a stone better protected from handling. Turquoise is absorbent 
and will pick up oil from handling or stray water. But stabilizing chemicals produce a waxy, odd 
look and many are repulsed by it. 
 
Colbough Processing mines and sells Kingman turquoise, a famous brand. As of this writing, 
their retail store outside of Kingman, Arizona sells only stabilized material. With some 
searching, old stock Kingman can be bought, before the company started treating. This is nice 
material but finding high grade untreated is very difficult, the more available old stock usually 
chalky. Still, worth having as specimen turquoise. 
 
Turquoise rough or natural rock looks completely different than the turquoise presented as 
jewelry. Collecting natural specimens shows the totality of the turquoise in its native 
environment, rather than a single finished stone in a pendant. Both jewelry pieces and 
turquoise rough are handsome, a rockhound should see both.  
 
The Turquoise Museum in Albuquerque, New Mexico is said to be a fine place to see both 
rough and refined. Tours may be expensive. Outside of the Southwest, the W.M. Keck Earth 



Science and Mineral Engineering Museum on the campus of the University of Nevada at Reno is 
a prime destination. The “Keck” houses the Luella Margrave turquoise collection.  
 
At the Keck, a large display cabinet shows off specimens from around the world, including over 
30 from different Nevada mines and localities. Mostly rounded and polished stones, the 
collection includes a Blue Gem mine specimen that weighs 704 carats! This same display also 
shows stones often mistaken for turquoise, such as howlite, chrysocolla, wardite, imperialite, 
and variscite. Weekdays only. Parking difficult, distant and metered. Free admission. 
 
Finding Turquoise 
 
Hardcopy and online resources are replete with turquoise localities, the question is, can one go 
there? Just in Nevada, Morrissey reported on 68 separate turquoise mines or districts. Pougue’s 
book has twenty-two pages of locations. Mindat.org lists localities across the Southwest. Again, 
can you go there? The Locating Open Ground chapter discusses how to determine if ground is 
open or not.  
 
Locating a new turquoise deposit or outcropping will take months of patient looking if it ever 
happens. Like many rare minerals, putting in lengthy hours is the only, best solution. It is rare to 
impossible that a visitor on a day trip will find an area on their own and then come back with 
good looking rough. In a turquoise mining area, one should find chips. Small though they may 
be, chips are often nicely colored and may be useful for tumbling.  
 
At a mine dump, scraps and small pieces should look fairly alike. Investigate any different 
looking material away from the piles. Look closely at any surface pieces lying in normal soil, 
unattached to any rock. Although a rare possibility, this might be evidence that a new seam lies 
underneath. Dig. 
 
Join a rock club in a turquoise area. Develop contacts with other turquoise enthusiasts within 
the rock and gem community. Buy or trade material, engage in correspondence, work toward 
getting permission to get on productive ground. 
 
Variscite 
 
Variscite is an easier get. It does not possess the sky blue of turquoise, but it usually resembles 
the greens of turquoise. Variscite, however, can be brown or even colorless. Sometimes yellow. 
Mindat.org says that it is softer than turquoise at 3½ - 4½. on the Mohs scale. Turquoise is at 5 
to 6, depending on the expert consulted.  
 
Variscite may occur in thicker seams than turquoise. It is unusual to see a variscite cab with 
backing. It is this author’s understanding that variscite is not treated or stabilized, say, with the 
exception of filling vugs or cracks to prevent later breaking while being worked. 
 



This is another phosphate mineral like turquoise, but in this case chiefly of aluminum. It lacks 
any of the copper or iron associated with turquoise. Its formula is: 
 
AlPO4·2H2O 
 
No disagreement exists over variscite’s makeup.  
 
Some variscite is marketed as turquoise but over the years that practice is becoming less and 
less common. People are more knowledgeable and variscite is coming into its own as a 
gemstone. As stated before, any black inclusions mark a stone as something other than 
turquoise.  
 
Mindat.org lists variscite localities, the mineral occurring sporadically throughout the 
Southwest and beyond. Gemdat.org says that, “Variscite was first described in 1837 and named 
after Variscia, the historical name of Vogtland, Germany.” Much remains to be discovered. 
Most old gem trail guides do not mention it. In the author’s guidebook collection, only one 
reference is noted, that in Cochise County, Arizona, at the Cole Mine. 
 
Although outside the Southwest, the Keadys of Schurz, Nevada are variscite experts. They mine 
much of their own and are knowledgeable on how to work it. Their store is RockChuck. Buy a 
reference stone at their website or visit to discuss the mineral in general. They are also at the 
Quartzsite PowWow each year, described in the Southwest Rock Events Chapter.  
 
https://rockchucknevada.com/ 
 
 
Reading  
 
Lowry, Joe D. and Joe P. Turquoise Unearthed: An Illustrated Guide. (New York: Norton, 2002) 
 
Pearl, Richard. Turquoise. (Colorado Springs: Earth Science, 1976) 
 
Pogue, J.E., The Turquois, A Study of its History, Mineralogy, Geology, Ethnology, Archaeology, 
Mythology, Folklore, and Technology. (National Academy of Science Mem. 12, part 2, 1915) 
 
  



Places to Visit or Collect 
 
Introduction 
 
BLM and USFS district offices provide vital information on their area collecting sites, road 
conditions, travel advice, and so on. Many sell maps. Check in if rockhounding on heavily 
claimed ground, something not recommended. With all collecting spots, proceed with care. 
Leave gates as found, respect claim markers, and diligently work to avoid private property. Do 
not venture on any tribal land without express permission. 
 
Arizona (and one exception in Utah) 
 
James Mitchell’s Gem Trails of Arizona is a dated but essential accompaniment to this text.  
 
Anyone traveling off-pavement in Arizona should get an Arizona State Trust Land Permit. 
$15.00 for an individual. Rockhounding on Arizona State Trust Land is prohibited but stopping 
at any point on these lands constitutes a use and that use demands a permit. Determining 
where these lands exists in the field is impractical, just get a permit. 
 
https://land.az.gov 
 
Washington County (Utah) 
 
BLM Arizona Strip Office  
345 E Riverside Dr.  
St. George, UT 84790 
435-688-3200 
 
37°04.986' N 113°34.611' W 
 
https://www.blm.gov/office/arizona-strip-district-office 
 
Manages the Grand Canyon’s North Rim and the Virgin River Recreation Management Area in 
Arizona — a noted rockhound area — and environs. Some mineral displays at their office, and 
perhaps a request from personnel to fill out a rockhound permit.  
 
Apache County (St. Johns) 
 
Petrified Forest National Park (Apache and Navajo Counties) 
1 Park Road, AZ 
928-524-6228 
 
34°48.016' N 109°53.120' W (First Entrance) 
 



34°48.923' N 109°51.941' W (Rainbow Forest Museum) 
 
https://www.nps.gov/pefo/index.htm 
 
A must stop with no collecting permitted. 
 
Petrified wood here exhibits brilliant colors of white, red, brown, black, purple, and blue from 
trace elements. The vast amount of petrified wood here resulted from a logjam of trees which 
occurred in an ancient river in the Late Triassic Period, some 200 million years ago.  
 
The Painted Desert Inn Visitor Center’s lower floor reveals how the building was constructed 
with petrified tree logs. 
 
The Petrified Forest National Park stretches north and south between Interstate 40 and 
Highway 180, with an entrance at each end. Near the south entrance is a fee-dig site for 
petrified wood. This is the DoBell Ranch, listed further under entries for Navajo County. 
 
Apache-Sitgreaves National Forests  
Supervisor’s Office  
30 S. Chiricahua Drive 
Springerville, AZ 85938  
928-333-6280  
 
34°07.912' N 109°16.507' W  
 
Two woodlands managed as a single forest. This East-Central Arizona territory looks like an 
upside-down “L”. The forest covers parts of Coconino, Navajo, Apache, and Greenlee counties, 
some 2.76 million acres. These are two Apache-Sitgreaves Ranger Districts in in Apache County: 
 
Springerville Ranger District  
165 S. Mountain Ave.  
Springerville, AZ 85938  
928-333-6200  
 
34°07.868' N 109°17.261' W 
 
https://www.fs.usda.gov/detail/asnf/home/?cid=stelprdb5211223    
             
Alpine Ranger District  
42634 Hwy. 180/191  
Alpine, AZ 85920  
928-339-5000  
 
33°50.958' N 109°08.823' W 



 
https://www.fs.usda.gov/detail/asnf/home/?cid=stelprdb5211181    
             
              
Cochise County (Bisbee) 
 
Sunshine Gallery and Gifts 
1313 North Highway 80 
St. David, Arizona, 85630 
 
520-586-4560 
 
31°55.770' N 110°16.865' W 
 
marieluetcke@hughes.net 
 
Destination rock shop, if not for the rocks and minerals, then for Rolf himself. Rolf is a mineral 
authority with vast personal and professional experience. His fascination with everything rock 
related began in Germany when he was nine. Plan a trip. 
 
Bisbee Mining & Historical Museum 
No. 5 Copper Queen Plaza 
Bisbee, Arizona 85603 
520-432-7071 
 
31°26.537' N 109°54.969' W 
 
https://bisbeemuseum.org/bm-museum.aspx 
 
 
Bisbee was known as the “Queen of the Copper Camps’. It lies in southeast Arizona, a world 
class location noted for copper and a variety of other minerals. Occupying a historical mining 
setting, the museum complex features exhibits and an underground mine tour.  
 
 
BLM Safford Field Office and BLM New Mexico’s Las Cruces Field Office 
711 S 14th Ave. 
Safford, AZ 85546 
928-348-4400 
 
32°49.926' N 109°43.446' W 
 
https://www.blm.gov/office/safford-field-office 
 



BLM’s Safford Field Office manages areas in Cochise, Graham, Greenlee and Pinal, Counties.  
 
Coconino County (Flagstaff) 
 
Grand Canyon National Park 
 
36°03.558' N 112°06.583' W (South Rim Visitor Center) 
 
36°11.958' N 112°03.153' W (North Rim Visitor Center) 
 
Museum of Northern Arizona  
3101 North Fort Valley Road 
Flagstaff, AZ 86001 
928-774-5213 
 
35°14.094' N 111°39.934' W 
 
https://musnaz.org/ 
 
“Celebrating the Colorado Plateau.” A must stop for anyone visiting Flagstaff and beyond. The 
1935 building is a beautiful work of art and geology. Its walls are principally malpais basalt 
fieldstone and its interior courtyard and many paths are lined with native sandstone pavers. A 
geology collection of note, with many mineral, rock and meteorite samples.  
 
 
Downtown Flagstaff 
Flagstaff Visitor Center 
1 East Route 66 
Flagstaff, AZ 86001 
928-213-2951 
 
35°11.860' N 111°39.098' W 
 
Walking Tour of Flagstaff’s Downtown Stone Buildings 
 
Flagstaff’s stone buildings are to that city what Victorians are to San Francisco. These building 
stones are all local. They include Moenkopi sandstone, Malpais basalt, Kaibab limestone, and 
olivine basalt lava. The Babbitt building, a highlight of the walking tour, was built of what local 
expert Marie Jackson calls pumiceous dacite, “a frothy, silica rich volcanic rock” produced by an 
explosive eruption from nearby Mount Eden a half a million years ago. 
 
Before visiting, get a copy of Stone Landmarks: Flagstaff’s Geology and Historic Building Stones 
by Marie D. Jackson. 1999. Limited parking downtown; some at the visitor center along the 
railroad tracks. 



 
Meteor Crater, also known as Barringer Crater 
Interstate 40 
Winslow, AZ 86047 
800-289-5898 
 
Five miles off I-40 on Meteor Crater Road, past the RV Park. 
 
Admission required.  
 
35°01.633' N 111°01.350' W (Visitor Center) 
 
The Meteor Crater may be America’s greatest privately-owned natural wonder. Academics 
prefer the title Barringer Crater in honor of Daniel Barringer. He labored for decades to prove 
that the crater was the result of a meteor and not a volcano. 
 
Awesome sight. Inside viewing provided but the best experience is in the sun and wind on an 
outdoor viewing platform. Walking tours of the crater’s rim are also available; inquire before 
visiting.  
 
Interesting museum featuring displays about meteorites and asteroids. Also exhibits on space, 
the solar system and comets. Do not buy anything described as a meteor or meteorite related 
without authenticating paperwork.  
 
Gila County (Globe) 
 
Diamond Rim Quartz Collecting Site (USFS) Near Payson 
 
Diamond Rim is near Payson in the Tonto National Forest. It is located on the Tonto National 
Forest Map, but the best way to get there is to collect directions from multiple sources.  
 
Get to Tonto Village before going further. Diamond Rim is on USFS Road 65, but the access road 
to 65 goes by many names: Forest Road 64, Fire Control Road, Control Road, and Tonto Village 
Road. The Payson USFS Ranger District Office in Payson may help when open. 
 
Collecting rules are posted at the site. Surface collecting only for most of the year. Digging is 
allowed from October 1st until February 28th, when the ground is often snow-covered. 
 
Mindat.org supplied coordinate:  
 
34°17.250' N 111°11.533' W 
 
USFS 
Payson Ranger District 



1009 E. Hwy 260 
Payson, Arizona 85541 
928-474-7900 
 
34°14.538' N 111°18.361' W 
 
Gila County Historical Museum 
1330 North Broad Street 
Globe, AZ 85501 
928-425-7385 
 
33°24.592' N 110°47.720' W 
 
http://gilahistoricalmuseum.org  
 
The Gila County Museum is in the old Mine Rescue Station which opened in 1920.  Contains the 
workings of the Mine Rescue Station.  Historic photographs on display. 
 
Crick’s Gems and Minerals 
549 W Ash Street 
Globe, AZ 85501 
 
928 425-8217 
 
33°23.406' N -110°47.270' W 
 
Peridot Dreams 
Stevie Joey  
P.O. Box 539  
Peridot, AZ 85542  
 
33°21.064' N 110°27.591' W 
 
http://www.peridotdreams.com 
 
peridotdreams.sj@gmail.com 
 
Fee/dig and tours of Apache tribal member Stevie Joey’s peridot claims on the San Carlos 
Reservation. Peridot is also known as gem grade olivine, a green stone thrown out of the earth 
by ancient tectonic activity. The coordinates listed mark San Carlos, not the claims themselves. 
Contact Stevie through his website to arrange a visit. He also sells beautiful jewelry as well as 
rough stones and cabs.  
 
The town of Peridot is in southeastern Gila County and northwestern Graham County. 



 
Graham County (Safford) 
 
Peridot Dream Claims. See Gila County 
 
Eastern Arizona Museum & Historical Society of Graham County, Inc. 
2 North Main  
Pima, AZ 85543  
 
928-485-9400 
928-485-3032 (Alternative number) 
 
A small but notable display of rocks, minerals, and ore. Open limited days. 
 
http://easternarizonamuseum.com 
 
Black Hills Rock Hound Area — BLM managed 
 
Black Hills Rock Hound Area lies 17 miles north of Safford in the northern part of the Peloncillo 
Mountains. These mountains span Cochise, Graham and Greenlee Counties. 
 
32°52.438' N 109°23.697' W 
 
https://www.blm.gov/visit/search-details/274360/1 
 
BLM 
 
BLM’s Safford Field Office manages areas in Cochise, Graham, Greenlee, and Pinal Counties. See 
their contact information under the Cochise County entry. 
 
Greenlee County (Clifton) 
 
Greenlee Historical Museum 
299 Chase Creek 
Clifton, AZ 85533 
928-865-3115 
 
33°03.368' N 109°18.257' W 
 
http://visitcliftonaz.com/what-to-see/greenlee-historical-museum/# 
 
Early mining. Museum located in the Chase Creek Historical District. 
 
Rock-A-Buy: Rocks and Gifts 



 
809 SE Old West Highway 
Duncan, AZ 85534 
928-215-1641 
 
32°42.791' N 109°05.921' W 
 
http://www.rockabuyrocksandgifts.com/ 
 
Doug Barlow is the affable owner of this east-central Arizona rock shop. Fire agate is the big 
draw in this area and Doug will show you samples of what to look for. He will even provide a 
map of promising locations for anyone who comes into his shop and signs his guest book. The 
nearby Round Mountain Rockhound Area, listed below, is close and Doug has advice for anyone 
heading out. Ask, too, about Black Hills, another BLM rockhounding area. Call to make certain 
Barlow’s shop will be open when you visit. 
 
Round Mountain Rockhound Area — BLM managed 
 
BLM: 32°32.632' N 109°05.389' W 
Google Maps: 32°28.593' N 109°04.528' W 
 
BLM directions: “From Highway 70 east of Safford approximately 50 miles, travel into New 
Mexico to just beyond milepost 5. Take the dirt access road on your right for 12 miles, following 
the signs to the Rockhound Area.” 
 
https://www.blm.gov/visit/round-mountain-rockhound-area 
 
BLM 
 
BLM’s Safford Field Office manages areas in Cochise, Graham, Greenlee, and Pinal Counties. See 
their contact information under the Cochise County entry. 
 
La Paz County (Parker) 
 
Bouse Assay Office and Museum 
44362 East Main Street  
Bouse, AZ 85325 
928-851-2509 
 
33°56.001' N 114°00.188' W 
 
http://www.bouseazchamber.com 
 



 “There is a very small historical museum in Bouse that used to be the Assay Office and has 
rocks as well as mining items.” Diane Hilliard. 
 
Quartzsite Museum 
161 West Main St 
Quartzsite, AZ 85346 
928-927-5229 
 
33°39.971' N 114°13.182' W 
 
https://www.visitarizona.com/business/quartzsite-museum 
 
Located in the Tysons Well Stage Station. Mining artifacts, assay office. Seasonal hours. 
 
Hardies Beads & Jewelry 
1250 W. Main St 
Quartzsite, AZ 85346 
 
928-927-6381  
 
33°39.754' N 114°14.256' W 
 
http://hardiesonline.com 
 
Outstanding local rock, gem, and mineral collection. Seasonal hours. 
 
 
 
Maricopa County (Phoenix) 
 
Four Peaks Mining Company 
9500 E Via De Ventura, Suite D-110 
Scottsdale AZ 85256 
480-434-6074 
 
Retail store. Amethyst mine owners. 
 
33°33.355' N 111°52.621' W 
 
http://fourpeaksminingco.com/the-mine/ 
 
Arizona Museum of Natural History 
53 North Macdonald 
Mesa, AZ 85201 



480-644-2230 
 
33°25.476' N 111°50.034' W 
 
http://arizonamuseumofnaturalhistory.org/home 
 
Special geology collections viewable by appointment, among them an Arizona Mine Collection. 
Museum as a whole excellent for children. Fee charged. 
 
Saddle Mountain — Dispersed BLM camping area and Collecting Site 
 
A dispersed camping area allowing stays of up to 14 days for no fee. Its accessibility to nearly 
any kind of vehicle adds to its storied reputation, as comfortable camping near any productive 
ground is rare. An extended stay lets a rockhound put in the hours necessary to find something.  
 
http://www.fireagate.us/fire-agate/saddlemountain.shtml 
 
Mitchell’s Gem Trails of Arizona contains specific road directions to Saddle Mountain. 
 
BLM Phoenix District Office 
21605 North 7th Avenue 
Phoenix, AZ 85027 
623-580-5500 
 
33°29.471' N 112°05.002' W 
 
The Phoenix District Office is composed of two Field Offices. One is the Lower Sonoran Field 
Office, covering a significant part of Maricopa County, including Saddle Mountain.  The other is 
the Hassayampa Field Office, which manages almost one million acres north of Interstate 10.  
 
Tonto National Forest 
 
Supervisor’s Office – No public services  
2324 E. McDowell Rd.  
Phoenix, AZ 85006   
602-225-5200  
 
Cave Creek Ranger District  
40202 N. Cave Creek Rd. 
Scottsdale, AZ 85262 
480-595-3300   
 
33°50.940' N 111°50.118' W 
 



https://www.fs.usda.gov/recarea/tonto/recarea/?recid=35201     
  
Mesa Ranger District  
5140 E. Ingram St. 
Mesa, AZ 85205 
480-610-3300  
 
33°26.965' N 111°43.268' W 
 
 
https://www.fs.usda.gov/recarea/tonto/recarea/?recid=35393     
             
        
38 mineral districts were established in the Tonto Basin. Over 150 years, mines recovered 
everything from lead to gold. Many other commodities were pulled from the Tonto’s heavily 
mineralized ground. The Tonto NF includes the Diamond Rim Quartz Collecting Site near Payson 
in Globe County. 
          
Mohave County (Kingman) 
 
Jim Fritz Museum and Cyanide Springs in Chloride 
Elkhart Avenue 
Chloride, Arizona 86431 
 
Contact: 
 
Chloride Chamber of Commerce 
PO Box 268 
Chloride, Arizona 86431 
928-565-9777 
 
35°24.835' N 114°11.968' W (Near center of town) 
 
http://www.chloridechamber.com 
 
A onetime silver mining camp in Mohave County, Arizona, Chloride is considered the oldest 
continuously inhabited mining town in the state. Navigating the street’s back roads is 
somewhat confusing, check mining claims before arriving. 
 
Merle Anderson, Chamber of Commerce Secretary, says that, “We do have some rocks and 
minerals on display in our museum but only a few. Many specimens are available in our area by 
ATV though, and lots of rock and mineral buffs come here to go exploring, especially since we 
are surrounded by BLM land.”  
 



Seasonal hours. 
 
Mohave Museum  
400 West Beale Street (Extremely close to Historic Route 66) 
Kingman, AZ 86401 
928-753-3195 
 
35°11.423' N 114°03.694' W 
 
https://www.mohavemuseum.org/mohave-museum.html 
 
This county focused museum has many rock and gem displays featuring local materials. An 
especially nice case contains turquoise carvings commissioned by Mr. and Mrs. Colbaugh. 
Colbaugh founded Colbaugh Processing which is still operating, their material known as 
Kingman turquoise. A terrific railroad caboose is out back.  
 
BLM Kingman Field Office   
2755 Mission Boulevard  
Kingman, AZ 86401   
928-718-3700  
 
35°11.394' N 114°00.864' W  
 
https://www.blm.gov/office/kingman-field-office        
 
The BLM Kingman Field Office is part of the BLM Colorado River District. it manages the Burro 
Creek Campground and surrounding BLM land, including the Burro Creek Wilderness Area.  
 
Questa Fire Agate Mine 
Don Nelson 
9049 (Old Route 66) West Oatman Highway 
Golden Valley, AZ 86413 
 
35°02.241' N 114°20.539' W  
 
http://cuestafireagatemine.ilandwyte.com 
 
These coordinates locate the rugged dirt driveway to Don Nelson’s private property. From his 
property he directs rockhounds to his nearby claims. Take the dirt road for a few hundred yards 
until it forks. Bear right. No trailers of RV. Little turn around room exists at his house where 
people receive an orientation and pay their fee. Call first to make arrangements. Nelson’s 
driveway is easy to find if coming from Kingman. It’s just a few miles from the store at Cool 
Springs, a Route 66 landmark. 
 



If coming from Laughlin, head south to Boundary Cone Road. That road eventually meets the 
Oatman Highway. Use the GPS coordinates listed with a nav unit, not Nelson’s physical street 
address. A hardcopy atlas or road map is helpful if it shows smaller roads like Boundary Cone. 
 
Don Nelson is an engaging personality who is delighted to explain all about fire agates and the 
long history of the claims. He and another miner named Al usually work side by side with 
rockhounds to coach them on where to find the best agates and how to recover them. Nelson 
also sells rough and finished material. Bring cash in small bills for any purchase or the dig fee. 
 
Burro Creek Recreation Site 
 
Burro Creek Campground 
Burro Creek Campground Road 
 
34°32.163' N 113°27.112' W Coordinates for BLM campground 
 
34°32.02667' N 113°25.935 W Coordinates for preferred intersection of Burro Creek 
Campground Road and Highway 93 
 
BLM’s Burro Creek Recreation Site, known to rockhounds as Burro Creek, is frequented mostly 
for agates. It is approximately 60 miles northwest of Wickenburg. Wikeiup is Burro Creek’s 
nearest town, with gasoline and limited supplies available. Rock and Gem Clubs from as far as 
Utah make field trips to Burro Creek, sometimes each year.  
 
For your first visit, go with a group to find the best spots. People camp at BLM’s Burro Creek 
Campground since there are no local hotels. Fee charged. Most collecting is done on the other 
side of Highway 93. Consult Gem Trails of Arizona if nothing else.  
 
The Kingman Field Office manages the area as well as the nearby Upper Burro Creek Wilderness 
Area.  Inquire about the group campground of somewhat small size. A barbed wire fence 
encloses the campground, a few fence breaks allow access to the creek. 
 
https://www.blm.gov/visit/search-details/591/2 
 
Navajo County 
 
Jim Gray’s Petrified Wood Company 
147 Highway 180 
Holbrook, AZ 86025 
928-524-1842 
 
34°53.433' N 110°09.581' W 
 
https://shop.jimgrayspetrifiedwoodco.com 



 
Self-billed as the largest rock shop in the world, this store may qualify as such. Located on the 
way to the Petrified Forest National Park, the outside rock yard contains tons of petrified wood, 
a veritable forest of its own. Inside, polished pieces present themselves in all forms, from table 
tops to book ends.  
 
DoBell’s Curios/Rhonda's Petrified Wood Dig at Dobell Ranch 
P.O. Box 691  
9274 Highway 180 
Holbrook, Arizona 86025 
 
34°47.521' N 109°53.611' W  
 
Facebook: Search for “Rhondas Petrified Wood-dig at Dobell-Ranch” 
 
 
Rhonda DoBell operates this petrified wood fee-dig operation. The driveway is right before the 
road to the south entrance of the Petrified Forest National Park, 19 miles from Holbrook. The 
rockhound is close if the Petrified Forest Gift Shop is in view.  
 
The dig site is three miles from the house with the highway signboard. Call Rhonda when you 
get to the signboard or before. The operators may be at the dig. 
 
928-245-9010 
928-524-2628 
928-241-0260 
 
 
Crystal Forest Museum and Gifts 
Highway 180 
Holbrook, AZ 86025 
928-524-3500 
 
34°47.530' N 109°53.476' W 
 
You can’t miss this shop. Its sign must be a hundred feet across. It’s at the corner of Highway 
180 and Petrified Forest Road.  
 
Petrified Forest Gift Shop 
6492 Petrified Forest Road 
Holbrook, AZ 86025 
928-524-3470 
 
34°47.586' N 109°53.545' W 



 
Another gift shop on the way to the National Park.  
 
Pima County (Tucson) 
 
Arizona-Sonora Desert Museum  
2021 North Kinney Road 
Tucson AZ 85743  
520-883-2702  
 
32°14.692' N 111°09.986' W 
 
https://www.desertmuseum.org/ 
 
An extensive collection of over 14,000 regional Sonoran Desert specimens of gems, minerals 
and fossils, some of which are displayed at the Earth Sciences Center. 
 
The University of Arizona Gem and Mineral Museum 
1601 East University Blvd. 
Tucson, AZ 85719 
520-621-4427 
 
32°13.923' N 110°57.000' W 
 
Google their website 
 
World-wide collection but emphasizes Arizona and Mexico minerals. Meteorites.  
  
University of Arizona Mineral Museum (New location coming soon) 
Old Pima County Courthouse 
115 North Church Ave 
Tucson, AZ 85701 
  
32°13.407' N 110°58.522' W 
 
The Coronado National Forest 
 
Supervisor's Office  
300 W. Congress St.  
Tucson, AZ 85701 
520-388-8300  
 
32°13.333' N 110°58.546' W  
 



Google their website.           
    
Vast national forest in many parts. 1.78 million acres across the mountains of southeastern 
Arizona and southwestern New Mexico.  
    
The Asarco Mineral Discovery Center 
1421 West Pima Mine Road 
Sahuarita, AZ 85629 
520-625-8233    
 
31°59.883' N 110°59.737 W 
 
http://www.asarco.com/about-us/our-locations/asarco-mineral-discovery-center/mine-tours/ 
 
Large open-pit copper mine tour. Small fee charged. Visitor center is free, includes excellent 
exhibits on copper recovery and copper mineral examples. Great place to visit in February if in 
Tucson for the shows. Call ahead for reservations. 15 miles south of Tucson. The nearby Desert 
Diamond Casino has bathrooms and food. 
 
Arrive an hour before a tour begins to allow time to visit the gift shop, exhibits, and outdoor 
garden which is arrayed with mining equipment. The Visitor Center has impressive copper 
mineral displays and short movies explaining the mining and milling process. The gift shop may 
have copper ore rough from the mine for sale.  
 
Take a telephoto lens for shooting the maneuverings of distant haul trucks. Overlook positions 
have fence openings that allow photography. With the quick pace of the tour, a monopod is the 
fastest way to set up.  
 
Pinal County (Florence) 
 
BLM 
 
BLM’s Safford Field Office manages areas in Cochise, Graham, Greenlee, and Pinal Counties. See 
their contact information under the Cochise County entry. 
 
Santa Cruz County (Nogales) 
 
Pimeria Alta Historical Society and Museum 
136 North Grand Avenue 
Nogales, Arizona 85621 
520-287-4621 
 
Duquesne Ghost Town Area 
 



Duquesne, Arizona serves as the central point for fee/dig activities in this long-closed area.  
Green garnets, milky quartz crystals, secondary copper minerals and outcroppings of Japan Law 
twins are noted here.  
 
Schwartz Fine Minerals arranges fee/digs in this area. Contact them through their website or 
through their Facebook page. They respond by FB Messenger. Or call Rick and Jill Pitrone at 
520-860-0219. This area may close at any time. 
 
https://www.facebook.com/schwartzfineminerals/ 
 
https://schwartzfineminerals.com/about/ 
 
 
Yavapai County (Prescott) 
Jerome Historical Society Mine Museum 
200 Main Street 
Jerome, AZ 86331 
928-634-5381 
 
34°45.057' N 112°07.093' W 
 
https://azstateparks.com/jerome/ 
 
The Douglas Mansion has been a landmark in Jerome since 1916 when James S. Douglas built it 
on the hill above the Little Daisy Mine. This converted home presents Jerome area history along 
with photographs, artifacts, and minerals. 
 
Yuma County (Yuma) 
 
Castle Dome Museum 
Castle Dome Road 
Yuma, AZ 
928-920-3062 
 
33°02.807' N 114°10.679' W 
 
http://castledomemuseum.org/index.html 
 
Museum with a ghost town setting that preserves Castle Dome City’s history. Associated with 
the Hull Mine. The Hull Mine has an outstanding fluorescent wall, a natural occurrence of 
fluorescent minerals. Book ahead for mine tours.  
 
http://castledomemuseum.org/hull-mine.html 
 



Fee charged. Seasonal hours. Call first. 
 
BLM Yuma Field Office 
7341 E 30th St. 
Yuma, AZ 85365 
928-317-3200 
 
32°40.408' N 114°30.426' W 
  
Manages campsites near Quartzsite, variously called Dome Rock Road and Dome Rock 
Mountain. The Dome Rock Mountain Camping Area allows 14-day stays. 



California 
 
Otie Braden’s Gem Trails of Southern California is an essential accompaniment to this text, 
along with Rockhound Barstow by Justin Zzyzx.  
 
Inyo County 
 
Nopah Range Wilderness Area and South Nopah Range Wilderness Area 
 
Trilobite collecting site and general exploration area 
Tecopa Road 
 
35°53.070' N 116°03.881' W —Roadcuts for trilobite  
 
Roadcuts here on the Old Spanish Trail Highway yield partial trilobite specimens. The 
coordinates above fix on a roadside pullout. The Highway is also known as the Tecopa Road and 
the area itself is southwest of Pahrump, Nevada. Digging locations in the shale are obvious as 
the area has been worked for decades. Brick hammer recommended for splitting shale.  
 
This highway marks the dividing line between these two similarly named Wilderness Areas. As 
these areas allow casual collecting, day hiking and wandering from the highway may reward 
rockhounding. BLM’s Barstow Field Office manages these WAs.  
 
Kern County (Bakersfield) 
 
Fee/Dig: Bakersfield area fossils 
 
The Ernst Quarries 
Round Mountain Road 
Bakersfield, CA 93308 
 
661-319-7800 
 
35°26.779' N 118°53.924' W 
 
These coordinates above are for the staging area but do not rely upon them. They were not 
provided by the operator of the quarries. Follow the complete driving directions at their 
website. 
 
http://sharktoothhillproperty.com 
 
“The Ernst Quarries, located near Sharktooth Hill, California, are home of the largest deposit of 
Miocene marine fossils in the world. The property sprawls over 260 acres and comprises three 



distinct quarries. Each quarry yields fossil specimens of various colors and varieties. Together, 
they offer a unique natural history experience not found anywhere else.”60  
 
This 150-million-year old collecting site in the making is a fascinating visit. Shark teeth are the 
big draw and in small sizes are plentiful to collect off the ground with patient looking. Larger 
sizes require digging and screening. The dig site is in isolated hills, so bring everything needed 
for the day: food, water, sunscreen, gloves, etc. Not open after big rains or in summer.  
 
Jeff Ernst is the gracious guide and thoughtful owner of the quarries. He provides frequent 
updates on his website about hill conditions and if a dig will proceed on schedule. Visitor 
signups are through his website. Bring cash or a check to the staging area. Download the 
information package beforehand and fill out the release form before arrival. This is very 
important for visitors coming from long distances who may not have a printer at their hotel. 
 
In case of a rainout, a rockhound can see pieces from the quarries by visiting the Buena Vista 
Museum of Natural History and Science in Bakersfield. Visiting before a dig is an excellent way 
to get oriented. The museum is at 2018 Chester Ave. Bakersfield, CA 93301. 
 
http://sharktoothhillproperty.com/index.htm 
 
Desert Discoveries Rock Shop 
12131 Boron Ave 
Boron, CA 93516 
760-762-6861 
 
35°00.076' N 117°39.003' W 
 
A must-stop rock shop, especially before or after visiting the nearby Rio Tinto Borax Mine. 
Located off State Route 58 between Barstow and Bakersfield, this shop in Boron always has a 
good selection of desert minerals and local advice. The 20 Mule Museum is nearby in case the 
rock shop is closed. Call ahead. 
 
http://www.desertdiscoveries.com/ 
 
The Rio Tinto Borax Mine 
14486 Borax Rd (Headquarters’ Office, not open to the public) 
Boron, CA 93516 
 
Visitor Center 
760-762-7588  
 
35°01.805' N 117°41.245' W 
 



Borax and related mineral mining goes on near Boron at the largest open pit mine in California. 
Great views from the free Visitor Center. The parking lot has room for RVs, trailers, and buses. 
No plant or mine tours but good photography possible from the overlooks. Bring a tripod for 
panorama shots.  
 
The visitor center has wonderful displays of desert minerals commonly extracted from the 
mine. These include colemanite, ulexite, kernite, and borax. Free postcards with samples of 
these minerals attached are available. These materials may be available in bigger sizes from 
piles at the far end of the visitor center parking lot. Selection varies throughout the year. No 
food available at the center but water and bathrooms are provided. 
 
A Center highlight is a life-size fiberglass twenty-mule team in harness. A perfect background 
for pictures with mules that will never bite or kick. 
 
Leave State Route 58 at exit 196 west of Boron. From the freeway, head north on Borax Road 
for three miles. The visitor center is high on a hill. Drive past the unattended guard shack at the 
facility’s main entrance and continue on an unpaved road up the hill.  
 
https://www.borax.com/borax-operations/borax-visitor-center 
 
Randsburg 
 
Rand Desert Museum 
161 Butte Ave 
Randsburg, CA 93554 
760-371-0965 
 
35°22.080' N 117°39.323' W 
 
http://www.randdesertmuseum.com 
 
Open weekends. 
 
Minerals Unlimited 
127 N Downs Street  
Ridgecrest, CA 93555 
760-375-5279 
 
35°37.425' N 117°41.271' 
 
https://mineralsunlimited.com/ 
 
Next to a Salvation Army thrift shop sits one of the finest rock and mineral stores in the 
Southwest. It’s been operating for seventy years and has a great selection of minerals inside 



and plenty of rough rock outside. A rockhound or collector can check the store’s website but a 
visit is best. It makes a great stop when visiting either the Kern River Canyon Area or when 
going toward Death Valley. It is a treat meeting Wendi, the woman owner and operator. Call 
her Ace. But call first. 
 
 
Bureau of Land Management 
Ridgecrest Field Office 
300 S Richmond Road 
Ridgecrest, CA 93555 
 
760-384-5400 
 
35°37.103' N 117°38.858' W 
 
https://www.blm.gov/office/ridgecrest-field-office 
 
Manages a wide swath of land in Kern and Inyo County, including much in the Highway 178 
corridor. 
 
Kern River Canyon Area: Highway 178 Kern County/Inyo County 
 
The highway runs through a mix of the Sequoia National Forest, BLM managed lands, and 
private holdings, largely through the Kern River Canyon. Good rockhounding opportunities on 
both USFS and BLM lands. Roadcuts are amazing. Granodiorite with inclusions called xenoliths 
are common. The Kern River Uranium Area’s boundaries can be looked up online.  
 
Riverside County (Riverside) 
 
Wiley's Well Campground 
 
33°29.610' N 114°53.286' W 
 
Newly renovated by BLM, Wiley’s Well Campground sits in the lower Colorado Desert in eastern 
Riverside County. The Hauser Geode Beds and the now closed Opal Hill Fire Agate Mine are in 
the vicinity by way of 4WD roads. Many trails and areas to collect are here along with the 
Bradshaw Trail National Scenic Byway. 
 
https://www.blm.gov/visit/search-details/15181/1 
 
Nearest intersection is Wiley’s Well Road and the Bradshaw Trail. Administered by the Palm 
Springs South Coast Field Office. Proceed with caution using the Owlshead website described 
under San Bernardino County. 
 



Bureau of Land Management 
Palm Springs South Coast Field Office 
1201 Bird Center Drive 
Palm Springs, CA 92262 
760-833-7100 
 
33°50.414' N 116°30.318' W 
 
https://www.blm.gov/office/palm-springs-south-coast-field-office 
 
San Bernardino County (San Bernardino) 
 
San Bernardino County is the largest county in the United States. It incorporates the western 
end of the Mojave Desert whose total area covers 47,000 square miles. Two major highways 
run east and west across it.   
 
I-15 connects Los Angeles to Las Vegas and beyond. I-40 starts in Barstow, then goes 155 miles 
through California’s Mojave Desert to Needles, California. It then crosses into Arizona and 
eventually winds up in North Carolina. I-40 parallels much of old Route 66. It is from these two 
highways that most rockhounding trips begin.  
 
Desert driving in California and elsewhere is always full of surprises, especially in navigating. 
California’s BLM offers assistance by contributing to this website: 
 
http://www.owlsheadgps.com/owlshead/ 
 
The site tries showing every California BLM road and trail but their suggested routes are 
deceptively simple. The many twists, turns, and hazards of desert roads are not well 
represented. Take multiple copies of maps or electronic navigation aids when going off-
pavement. Be ready for washouts, hardpacked dirt roads turning into sand bogs, non-existent 
signposts, illegal gates, closed roads without any indication of same, and on and on. 
 
San Bernardino  
 
Valley Prospectors of San Bernardino, Inc. 
1729 East Base Line Rd. 
San Bernardino, CA 92410 
 
34°07.280' N 117°14.978' 
 
Known as Valley Prospectors, this well-respected non-profit has been in operation for decades. 
They have multiple claims in different areas, including northern ground near Downieville in 
Sierra County. The address above is for club meetings. Join. 
 



https://www.valleyprospectors.org/ 
 
 
Afton Canyon – Collecting area 27 miles west of Baker 
 
BLM’s Afton Canyon Campground  
 
35°02.346' N 116°22.971' W   
 
The Afton Canyon area is open to rockhounding. Jaspers, agates and such. BLM’s campground is 
a few miles off I-15 from the Afton Road exit. The Mojave River there is usually dry enough to 
walk across. The road descending to the main campground can get blown out by rain. The 
group campground on top of the hill is always accessible. Check with BLM’s Barstow office for 
road conditions. Rockhound Barstow contains more information on Afton Canyon and 
surrounding areas. 
 
Barstow 
 
Bureau of Land Management 
Barstow Field Office 
2601 Barstow Road 
Barstow, CA 92311 
760-252-6000 
 
34°52.363' N 117°01.240' W 
 
https://www.blm.gov/office/barstow-field-office 
 
The Desert Discovery Center  
831 Barstow Rd 
Barstow, CA 92311 
760-252-6060 
 
34°53.468' N 117°01.330' W 
 
Cooperative venture by several agencies to present information about California desert life. 
Free admission. Hands on viewing of the Old Woman Meteorite, second largest meteorite in 
the United States. It weighed 6,070 pounds when discovered in 1975 in San Bernardino County. 
A block away is the Mojave River Valley Museum, featuring mineral and rock displays. 
 
http://desertdc.com 
 
Mojave River Valley Museum 
270 E. Virginia Way 



Barstow, CA 92311 
760-256-5452 
 
34°53.284' N 117°01.561' W 
 
Free admission to a great museum. A long block from the Desert Discovery Center. San 
Bernardino County history, including mining and local geology.  
 
https://mojaverivervalleymuseum.org/ 
 
 
Diamond Pacific Tool Corporation 
2620 W. Main Street 
Barstow, CA 92311 
1-800-253-2954 
 
34°53.13167' N 117°04.76167' W 
 
Lapidary equipment manufacturer and rock shop. Their rock shop features local rough, slabs, 
and finished stones. A few maps and a source for Rockhound Barstow, the only book for 
collecting in the Mojave near Barstow.  
 
Call ahead for hours, mainly weekdays. You might meet Bill Depue, Founder and President of 
Diamond Pacific. Bill began rockhounding before he was ten and talks authoritatively on all 
aspects of Mojave rocks and stones in general. He still works up cabs and never uses a 
template. 
 
http://www.diamondpacific.com/index.html 
 
Rockhound Barstow 2nd Edition 
Justin Zzyzx, illustrated by Brandy Zzyzx 
Published and produced by Forty Seven Press, Newberry Springs, Ca 
 
FortySevenPress@gmail.com 
 
The best collecting guide to California’s Mojave Desert. Available at certain rock shops or at 
Amazon, which offers a Kindle book option. Get it before traveling anywhere in the Mojave 
from Hesperia to Baker and beyond. Nothing in this book can possibly better describe the 
Mojave than Rockhound Barstow.  
 
Big Bear 
 
Gems of the West Rock Shop 
40847 Big Bear Boulevard 



Big Bear Lake, CA 92315 
 
908-878-0415 
 
34°14.618' N 116°54.640' W 
 
Not visited but intriguing and certainly worth a stop. Just a few miles from San Bernardino 
itself.  
 
https://www.gemsofthewest.co/shop/ 
 
Mojave Trails National Monument  
 
Near Amboy, California. Google for website. 
  
Located between Barstow and Needles along Route 66, this 1.6-million-acre National 
Monument features everything from rough-hewn mountains to sand dunes and even lava 
flows. Includes a 350,000-acre Wilderness Area within its borders. BLM managed. 
Rockhounding allowed. No visitor center. Amboy Crater is the Monument’s most prominent 
feature, with no collecting permitted at the actual site. Parking lot and trailhead are at the end 
of Crater Road, accessed by Highway 95.  
  
Parking lot coordinates are approximate: 
  
34°33.441' N 115°46.866' W 
34°33.441' N 115°46.866' W 
 
BLM Marble Mountain Fossil Bed Collecting Site  
 
34°31.572' N 115°28.401' W — Center of area 
 
34°31.511' N 115°29.453' W — Marble Mountain campground 
 
The Marble Mountain Fossil Beds lie in a 60-feet thick shale formation which dates back over 
550 million years. Trilobites are said to be numerous but whether a full bug can be had is 
questionable.  
 
Jim Boone’s site, BirdandHike.com, has the best map to this area. He calls the site the Cadiz 
Trilobite Quarry.  A link to his map: 
 
https://www.birdandhike.com/Rocks/Fossils/Sites/Cadiz/maps-cdz/Cadiz_Map-o.htm 
 
Chambless Rock Collecting Area 
 



Chambless lies at the southern boundary of the Trilobite Wilderness.  Hematite and magnetite 
may be found there, in the reddish dirt or tailings near abandoned mine entrances. Green 
epidote might be located in washes. Small garnets and some epidote reported in nearby 
canyons. Fossils possible in a gray ridge of limestone in the area.      
 
https://www.blm.gov/visit/chambless-rock-collecting-area 
 
BirdandHike.com has the best map to Chambless, with GPS coordinates for every turn in the 
road. Location photos, too.  Ask BLM in Needles for current directions, and Owlsheadgps.com 
for further information. 
 
https://www.birdandhike.com/Rocks/Fossils/Sites/Chambless/maps-ch/Chambless_Map-o.htm 
 
Mining Supplies and Rock Shop 
16808 F Main St. 
Hesperia, CA 92345 
Located in the Stater Brothers Shopping Center 
760-244-9642 
 
34°25.301' N 117°17.778' W 
 
A woman-owned rock shop featured in two articles of Rock&Gem Magazine, Mining Supplies 
supports rock and gem and prospecting clubs in Hesperia and Victorville. Field trips have been 
conducted and they offer lapidary classes for a small fee. A nice selection of rocks, minerals and 
slabs. 
 
http://www.miningsuppliesandrockshop.com/ 
 
Needles 
 
Bureau of Land Management 
Needles Field Office 
1303 South U.S. Hwy 95 
Needles, CA 92363 
760-326-7000  
 
Manages the Marble Mountain Rock Collecting Area and several other recreation areas 
including the Mojave Trails National Monument. 
 
https://www.blm.gov/office/needles-field-office 
 
San Diego County (San Diego) 
 
The Collector Fine Jewelry/Pala International Inc 



912 South Live Oak Park Road 
Fallbrook, CA 92028 
760-728-9121 
 
33°22.471' N 117°12.556' W 
 
A one-of-a-kind jewelry and rare mineral store specializing in tourmaline. The Collector is only a 
few miles from the Pala Mining District. The owner is Bill Larson, known world-wide as a 
geologist and authority on gems and rare minerals. He has made more than 150 overseas trips 
in his pursuit of minerals and colored stones.  
 
The store’s central show room emphasizes jewelry, however, there is a marvelous gem 
pegmatite pocket exhibit off the main floor. It took four months to recover the pocket intact. If 
personnel and time permit, a rockhound may be shown other areas featuring displays of 
extremely rare minerals and high-end gems. These equal or surpass any museum or Tucson 
exhibit.  
 
http://www.palagems.com/meet-our-staff 
 
Fallbrook Gem and Mineral Museum 
123 W Alvarado St B  
Fallbrook, CA 92028 
760-728-1130 
 
33°22.946' N 117°15.125' W 
 
Few gem and mineral clubs have a museum or gift shop, let alone one of this quality. It’s an 
outstanding effort of the Fallbrook Gem and Mineral Society, containing examples of San Diego 
County minerals and gems and a fluorescent mineral room. Many local specimens for sale, 
including three-dollar grab bags of local materials, each small mineral duly described.  
 
http://www.fgms.org/FGMS/Museum_1.html 
 
The Ocean View Mine and the Pala Chief Mine 
37304 Magee Rd, Pala, CA 92059 
Jeff Swanger, Owner and Chief Operator 
 
760-415-9143  
 
$75 a person 
 
Special instructions to reach the mine at their website and also discussed below.  
 



Oceanview Mines, LLC offers two fee/dig experiences in the Pala Mining District. Commonly 
found are tourmalines, kunzites, and morganites, along with other sparkly things like pink 
lepidolite. The Pala area, a pegmatite mining district, has been actively worked for gemstones 
since the turn of the 19th century.   
 
A screen and wash activity is held three times a week in season. Rockhounds screen tailings 
brought from underground workings on Chief Mountain. Online videos produced by Jeff 
Swanger and crew show the entire process. This easy-to-do activity will return attractive stones.  
 
The second experience is held twice a month for part of the year. The Pala Chief fee/dig allows 
rockhounds to search through old tailings and mine dumps, and hacking at the side of Chief 
Mountain itself with their own tools. At some point the mine operator might work an 
excavator, digging a six-foot deep trench to bring up fresh dirt and rock for searching. Anything 
found can be kept.  
 
Follow website directions to the mine with care. Their directions start in Pala. First, get to 
Magee Road using Highway 76; the mine’s entrance road is a few miles from there. Only 
Magee’s south entrance from Highway 76 should be attempted. In Pala there is a Magee Place 
that is not Magee Road. If Magee Road is not in one’s navigation device, try looking for the Pala 
Raceway. Magee Road is farther on 76. 
 
The mine property road is rough but this author did see a Mini Cooper negotiate its entire 
length. Staff will happily load people and gear into a buggy if a driver does not wish to drive the 
road. Bring sunscreen even if it is overcast, snacks, and tools if you are doing the Pala Chief. Full 
details at their website. Driest weather month may be from May on.  
 
Magee Road and Highway 76 coordinates:  
 
33°21.830' N 117°03.440' W 
 
http://www.oceanviewmine.com 
 
Himalaya Mine 
c/o/ Lake Henshaw Resort 
26439 Hwy 76 
Santa Ysabel, CA  92070 
775-225-4245 
775-772-7724. 
 
33°14.166' N 116°45.823' W 
 
This is another screen/wash activity located at the Lake Henshaw Resort. It’s on the road to 
Julian, with other rock related attractions along the way. Rockhounds go through tailings from 



the famous Himalaya Mine. Open year-round, generally Thursday through Sunday from 10 AM 
to 3 PM. Call ahead to confirm details.  
 
The screen and wash is out of view in back. To get there, go into the market on the property 
and get a gate pass code. Drive through the gate to the fee/dig. $75 for an adult. Minerals 
found may be pink and green tourmaline, black tourmaline, quartz crystals, spessertine garnet, 
lepidolite, and clevelandite. Keep anything found. 
 
https://highdesertgemsandminerals.com/html/himalaya_mine_dig.html 
 
 
Crossroads Treasures 
30219 CA-78, Santa Ysabel, CA 92070 
760-765-2530 
 
33°06.521' N 116°40.501' W 
 
Rock shop and birding. Thursdays through Sundays. Seasonal hours. Near the intersection of 
Highways 76 and 79, making it a convenient stop on the way to Wynola and Julian. Minerals 
and gems from the Himalaya, Cryogenie, and Pala Chief Mines. The tri-colored blackbird, the 
western tanager and the black-headed grosbeak frequent the grounds. 
 
https://crossroadstreasures.biz 
 
Julian Mountain Gems & Minerals 
2015 Main Street, Suite B 
 
33°04.653' N 116°36.068' W 
 
Seasonal days and hours. They are generally open Thursday through Sunday from 10:00 am to 
5:00 pm. “While we do specialize in mostly quartz, fluorite, and tourmaline, we also carry other 
crystals and minerals.” Check them while heading to the Eagle and High Peak Mines just a mile 
or two away. 
 
https://julian-gems.com/sample-page/ 
 
 
Eagle and High Peak Mines 
2320 C St 
Julian, CA 92036 
760-765-0036 
 
33°04.926' N 116°35.710' W 
 



http://www.theeaglemining.com 
 
1000’ feet of hard rock tunnel on old gold mine property. Guided tour. Low headroom and a 
steep stairway at the two-thirds mark. Call to see if a mobility-challenged person can be 
accommodated for the first stretch. There’s much to see before that stairway. Great 
introduction to a hard rock mine. After the tour, visitors can chat with their guide about local 
rockhounding.   
 
$10 charge. Gold panning taught. Visitors can’t keep the gold but learning to pan is worth more 
than any colors found. Impressive non-working stamp mill on the property along with other 
gold mining related equipment. Gift shop with rocks from different countries.  
 
The Julian area has been called the Southern Mother Lode of California. 
 
Goffs Schoolhouse 
37198 Lanfair Road (Near Goffs Road and Lanfair Road) 
Goffs, CA 92332 
 
34°55.281' N 115°04.026' W  
 
Restored ore crushers including a working 10-Stamp Mill. To see it in operation, one must 
attend a scheduled event when the mill is in operation. E-mail or check their website to see if 
any such events are scheduled. 
 
https://www.mdhca.org/cultural-center/projects/ten-stamp-mill 
 
 
 
 
 
 
  



 
Southern Colorado 
 
Southern Colorado rests at the extreme north-east of the Southwest. This book defines the 
Southwest as below the 38th parallel. That line runs through or near towns like Ouray, Moffat, 
San Gabriel, and Rocky Ford. Most important collecting localities exist above the 38th. Geology 
Professor Richard Pearl described Colorado as having more mineralized ground than any other 
state, save California. Kevin Singel’s 2018 Finding Gold in Colorado is the best and most current 
writing on gold in this state.  
 
La Plata 
 
Four Corners Gem & Mineral Club 
2351 N Main (In Brookside Park) 
P.O. Box 955 
Durango, CO 81302 
 
Field trips, classes, lapidary shop. Since 1947. Join if thinking about Colorado rockhounding. 
Their newsletters keep one informed about collecting localities, local geology, and more. Their 
simple mission: “Collect and identify rocks, gems and minerals.” 
 
37°17.360' N 107°52.570' W 
 
http://www.durangorocks.org 
 
The San Juan Mountains 
 
Professor Pearl maintained that not a single acre of tillable land existed in all of the San Juan 
Mountains. Instead, the mines of the mountains and their dumps yield “All of the important ore 
minerals of gold, silver, lead, copper, zinc, tungsten, manganese, and others.”  The San Juan 
National Forest is all around Silverton, Telluride and Ouray and should be investigated. 
 
San Juan National Forest 
15 Burnett Court 
Durango, CO 81301 
970-247-4874 
 
37°16.405' N 107°53.591' W 
 
1.8-million-acre forest in Southwest Colorado spread over 10 counties.  
 
https://www.fs.usda.gov/sanjuan/ 
 
Mineral County (Creede) 



 
Last Chance Mine 
504 Last Chance Mine Road 
Creede, CO 81130 
 
37° 53.035' N 106°56.197' W 
 
The Last Chance Mine is only open in Summer when the snow retreats at 10,000 feet and 
rockhounds can advance. Underground tours conducted and a gift store. Rustic, picturesque 
property. Surface collecting on dumps allowed in the past but now dependent on the current 
owner. Sowbelly agate with amethyst the mine’s notable material. Look at Mindat.org for the 
mine’s geology. It is several miles north of Creede past the Bachelor Town site. Look for road 
directions at their website.  
 
http://www.lastchancemine.com/index.php 
 
Wolf Creek Pass, San Juan Mountains 
 
Noted collecting locality of agate nodules and unusual minerals on US 160. This pass is at 
10,857 feet, crossing the Continental Divide. Summer travel only. 
 
37°26.976' N 106°52.865' W 
 
Treasure Falls Locality of Wolf Creek Pass is nearby 
 
37°26.933' N 106°52.766' W 
 
Consult MyLandMatters.org for present land status. Check Mindat.org for known minerals. 
 
Montezuma County (Cortez) 
 
San Juan Gems (Rock shop and more) 
11523 Highway 145  
Cortez, CO 81321 
970-565-9854  
 
37°22.771' N 108°33.293' W 
 
Larry Sanchez, G.G., is the principal here, a lifetime with rocks and gems and lapidary. Larry is a 
master silversmith as well as an accomplished cutter and polisher. Dino bone authority. San 
Juan Gems is the most important rock shop in the Four Corners area and Southern Colorado. 
Over 40 years in business.  
 
https://sanjuangems.com/ 



 
Gem Village – Only a memory 
 
America’s first organized rock colony. Today, only Tucson in winter can compare to the spirit 
and camaraderie that existed at Gem Village sixty years ago. Gem Village sat on US 160, 18 
miles east of Durango. Beth Simmons wrote a nostalgic piece on it in “America’s Only 
Rockhound Colony,” which appeared in the August, 2016 issue of Rock&Gem Magazine. Still 
listed on many maps. 
 
Saguache County (Saguache) 
 
Beidell 
 
The ghost settlement of Beidell, as Richard Pearl described it, is for the adventuresome only. 
Pearl described its location by starting from La Garita and then proceeding some nine miles 
from there. He thinks the location is also called the Carnero Locality. It may now be accessible 
only by trail.  
 
Amethyst was noted in the area well as fluorescent aragonite and other interesting minerals. 
Get his Colorado Gem Trails and Mineral Guide which was published in 1972 by Sage Books. The 
1967 Lime Creek 7.5 minute topo is the appropriate map, available at the USGS store. The 
locality should be in Township 43 N., R. 6 E., near the head of Beidell Creek. Pearl describes it as 
a routine stop for rock clubs. Some information at Mindat.org. 
 
San Juan County (Silverton) 
 
This author’s personal reference collection of rare earth and radioactive minerals includes two 
specimens from San Juan County. The first is torbernite on sandstone from the Happy Jack 
Mine. The second is Schröckingerite from the old Mi Vida Mine Complex in the Lisbon Valley. 
 
Old Hundred Gold Mine 
721 County Road A 
Silverton, CO 81433 
970-387-5444 
 
37°49.446' N 107°35.106' W 
 
Underground mine tours into Galena Mountain. Operating equipment on view. 
 
http://minetour.com/index.html 
 
San Juan County Historical Society Mining Heritage Center 
1557 Greene Street, Courthouse Square 
Silverton, CO 81433 



970-387-5609 
 
37°48.920' N 107°39.713' W 
 
Seasonal hours. 
 
https://www.sanjuancountyhistoricalsociety.org 
 
 
Huerfano County (Walsenburg) 
 
The Walsenburg Mining Museum 
112 West Fifth Street 
Walsenburg, Colorado 81089 
 
719-738-1992 (Seasonal) 
 
37°37.505' N 104°46.923' W 
 
Located in an 1896 jail. Huerfano County's mining camp history and memorabilia.   
 
http://huerfanohistory.org/mining-museum.html 
 
 
 
 
  



 
Southern Nevada 
 
Southern Nevada’s northern limit for this book is the 38th parallel. It crosses between Goldfield 
and Tonopah.  
 
Any southern Nevada traveler should consult BirdandHike.com. Although not a rockhounding 
site, BirdandHike.com provides tremendous coverage of many areas a rockhound may venture 
to, with GPS coordinates and location photos for every turn in the road. Essential. 
Rockhounding Nevada by William Kappele is a recommended hardcopy book.  
 
Clark County (Las Vegas) 
 
The United States owns about 85% of Clark County land. Air Force bases, three large National 
Recreational Areas, a National Wildlife Refuge, and the Nevada National Security Site remove 
vast land from rockhounding. The vast and remote Gold Butte National Monument offers the 
greatest rockhounding opportunity for casual, non-commercial collecting.  
 
BLM 
 
BLM’s Red Rock/Sloan Field Office at 1000 Scenic Loop Drive in Las Vegas manages the Red 
Rock Canyon National Conservation Area which prohibits collecting. They do sell maps. 
 
USFS 
 
Humboldt-Toiyabe is the largest National Forest in the lower 48 states. It occurs as a collection 
of scattered lands from Reno to Las Vegas. Multiple hardcopy maps needed for travel. Over six 
million acres. Aside from NRAs, usual National Forest collecting rules apply. 
 
The Humboldt-Toiyabe National Forest District Office at 4701 N. Torrey Pines Dr. in Las Vegas 
manages the Spring Mountains National Recreation Area which prohibits collecting. They do sell 
maps. 
 
The Springs Preserve 
333 S. Valley View Blvd. 
Las Vegas, NV 89107  
 
36°10.346' N 115°11.411' W 
 
Nevada State Museum 
 
Located on the grounds of The Springs Preserve, this State Museum in Las Vegas has a number 
of earth science exhibits including displays on geology, fossils, and rocks and minerals. A small 
but excellent fluorescent room. 



 
http://nvculture.org/nevadastatemuseumlasvegas/ 
 
The Nature Exchange 
 
The Nature Exchange is off to the side of the Spring Preserve’s gift shop, a trading post for 
rocks, shells, insect parts, plant parts and fossils. The Exchange emphasizes the importance of 
documenting finds, good advice for anyone going into the field. 
 
https://www.springspreserve.org/explore/nature-exchange.html 
 
 
The Springs Preserve price structure is confusing. Ask first as to what is being paid for, the 
museum, the grounds, or both. The Preserve are near freeways known as the Spaghetti Bowl. If 
turned around, use surface streets to navigate to the Preserve. 
 
Cactus Joes — (aka Blue Diamond Nursery) 
12740 Blue Diamond Rd.  
Las Vegas, NV 89161 
702-875-1968 
 
36°02.370' N 115°22.038' W 
 
Cactus Joes is a wonderful plant nursery. They are Nevada’s best and largest authorized dealer 
of Joshua Trees. They also carry rocks, some rough, some slabs. Much unlabeled, all of it fun. 
Seek out Cactus Joe himself for a good rock talk. 
 
http://www.cactusjoeslasvegas.com/ 
 
Jewelry and Mineral of Las Vegas 
410 East Sahara Ave. 
Las Vegas, NV 89104 
702-733-7166 
 
36°08.631' N -115°09.130' W 
 
Interesting rock shop located very close to the Vegas Strip.  
 
https://jewelryandminerals.com 
 
Southern Nevada Gem and Mineral Society 
3111 S. Valley View #E125  
Las Vegas, Nevada 89102 
 



36°09.697' N 115°06.559' W 
 
This is a club well worth joining if living or visiting in Southern California. Has an agate claim 
near the Lake Mead Recreational Area. A fine club workshop. 
 
http://www.snvgms.org/page2.html 
 
Gold Searchers of Southern Nevada 
 
Non-profit organization based in the Henderson. Monthly outings as weather permits. Has a 
claim adjacent to the one owned by the Nye Gold Seekers in the Johnnie Mining District outside 
of Pahrump in Nye County. Many have memberships in both clubs.  
 
http://www.goldsearchersnv.com/home.html 
 
Clark County Museum 
1830 South Boulder Highway 
Henderson, NV 89002 
 
36°01.27266' N 114°57.679' W 
 
This is a complex rather than a solitary building housing a museum. Thirty acres in all. The Jilly 
Bean exhibit showcases Nevada hard rock mining in general and southern Nevada in particular. 
Invertebrate marine fossils are featured in another display. These can still be collected in parts 
of southern Nevada. Specimens include trilobites, sponges, crinoids, and brachiopods.  
 
El Dorado Canyon Mine Tours 
16880 NV-165 
Searchlight, NV 89046 
702-291-0026 
 
35°42.611' N 114°48.225' W 
 
“Eldorado Canyon Mine Tours is based in Eldorado Canyon at the historic Techatticup Mine. It's 
the oldest, richest and most famous gold mine in Southern Nevada. Just 45 minutes from the 
Strip in Las Vegas. We provide historic mine tours, photo shoots, movie backdrops and 
canoe/kayak rentals.” 
 
Tours go out from the picturesque road stop, Nelson, Nevada. Despite the address, they are not 
in Searchlight. A maps provided at the website. Nelson is a collection of old buildings, rusting 
cars, ancient mining equipment, old gasoline station signs, and every kind of now collectible 
discard from generations ago. A great location for trying out one’s camera lenses and shooting 
techniques. Call to make sure mine tours are on. 
 



https://eldoradocanyonminetours.com/mine-tours.html 
 
The First Lode Mine in Nevada 
 
Mormon pioneers settled present day Las Vegas in 1855. With the help of a Paiute guide, a 
small scouting party discovered what was eventually called the Potosi Mine in the nearby 
Spring Mountains. It produced lead, chiefly needed for bullets at the time. A Nevada Historical 
Marker stands along Nevada Route 160 a few miles from the mine. The mine itself is on a 
rugged off-pavement road in an area with no cell phone coverage. 
 
36°00.062' N 115°29.125' W (Marker location) 
 
Gold Butte National Monument 
 
36°43.906' N 114°13.088' W — Crossroads of Gold Butte Road and HWY 170 
 
This 300,000-acre National Monument allows casual collecting of rocks and minerals. It’s said 
that Gold Butte offers a tremendous variety of minerals, but none in paying quantities. 
Materials previously mined include gold, mica, silver, lead, magnetite, copper and zinc. A 
century ago, the Gold Butte area had a recognized mining district. Jim Boone’s site is the best 
guide to this remote, service-free area. Past president of The Friends of Gold Butte, Boone 
describes rock art, wildlife, cultural resources, camping opportunities, and much more.  
 
https://birdandhike.com 
 
Do not expect to average more than fifteen miles per hour on Gold Butte’s roads. This makes it 
difficult to experience the area as a day trip, since one has to drive hours to get to the 
Monument’s interior. It is really best for camping, preferably several days. Bring everything 
needed. Avoid summer. Large RVs are not recommended as the roads are too jarring to handle 
hour after hour. The Friends of Gold Butte produces the best map.  
 
https://www.blm.gov/programs/national-conservation-lands/nevada/gold-butte 
 
Friends of Gold Butte 
12 West Mesquite Boulevard, Suite 106 
Mesquite, NV 89027 
 
36°48.218' N 114°04.110' W 
 
This center relates the “The geology, ecology, and human habitation of Gold Butte.” Sells the 
latest and most detailed Gold Butte map. Absolutely essential for travel in the Monument. 
 
https://www.friendsofgoldbutte.org/ 
 



Esmeralda County (Goldfield) 
 
Located at the northern boundary of the Southwest is Goldfield, Nevada. Goldfield is 
Esmeralda’s County seat, the county having no more than 4,000 citizens. Goldfield is 
wonderfully picturesque and quiet. Wild burros, sometimes antelope in the fields. No gas. Fuel 
up in Beatty or Tonopah before arriving. 
 
Gemfield Nevada Chalcedony Rock Hounding Site 
 
Near Goldfield, Nevada off of U.S. 95 
 
37°44.370' N 117°17.642' W (Claim information board) 
 
The Gemfield Gem claims are a premier source of chalcedony, quartz of many banded colors. 
Makes for fine cabochons and tumbling material. Well graded road leading to the claim area, 
entry sign prominently marked along U.S. 95. No large RVs, passenger vehicles will have no 
problems. 
 
These claims have a long and storied history. This author wrote about them in the May, 2016 
issue of Rock&Gem Magazine. The owners are Sharon Artlip and her sister Nadiah Beekum. All 
details and directions are at the claim’s website: 
 
http://www.gemfieldnv.com 
 
Self-directed fee-dig operating under the honor system. Rocks are $1.00 a pound. Register 
before proceeding to the claim at Wild Inspirations or at Hidden Treasures Trading Company at 
489 Bellevue Avenue. 
 
Wild Inspirations 
306 Crook Avenue 
P.O. Box 121 
Goldfield, NV 89013 
775-485-3789 
 
37°42.560' N 117°14.284' W 
 
Wildinspirations@outlook.com 
 
 
Hidden Treasures Trading Company 
489 Bellevue Avenue 
P.O. Box 512 
Goldfield, NV 89013 
775-485-3761 



775-485-3485 
 
37°42.220' N 117°14.066' W 
 
https://www.facebook.com/HiddenTreasuresTradingCo/ 
 
bsmalleyhiddentreasure@gmail.com 
 
Bryan Smalley runs one of the Southwest’s most eclectic rock and gift shops. He is expert on 
local rockhounding and accomplished at cutting and lapidary. He does knapping and can talk 
authoritatively on making flintlock strikers from locally collected chalcedony. It is sometimes 
difficult to find him at his shops, three buildings in total.  
 
Ask locals where Bryan is if you can’t find him. Try the Dinky Diner. Goldfield citizens won’t 
mind your asking; they are quite friendly. Bryan has a minimal web presence since he focuses 
on his claims and cutting rocks. And making doors and entire buildings. Make sure to stop when 
investigating the Gemfield Gem claims. 
 
Lincoln County (Pioche) 
 
Clover Mountains Wilderness Area 
 
Twelve miles south of Caliente off of State Route 317 lies the Clover Mountains Wilderness 
Area. Rhyolite in shades of, pink, yellow, red, orange and brown. Look for petroglyphs and 
pictographs.  
 
37°24.338' N 114°19.618' W (Center of WA) 
 
BLM Oak Springs Trilobite Site 
 
Highway 93 (The Great Basin Highway) 
Caliente, NV 89008 
775-726-8100 
 
37°36.821' N 114°42.681' W 
 
BLM-managed collecting site open to the public free of charge. Mostly partial trilobites here, 
finding a full bug will take patience and time. No services but well-marked trail. The site is not in 
Caliente but 11 miles west near the Oak Springs Summit. A brick hammer works better than a 
geologist’s pick for splitting shale. 
 
Nye County (Pahrump) 
 
BLM Pahrump Field Office 



4701 North Torrey Pines Drive 
Las Vegas, NV 89130 
702-515-5000 
 
36°14.718' N 115°14.038' W 
 
Nye Gold Seekers 
 
Pahrump Valley Museum  
401 E. Basin Ave.                                                               
Pahrump, NV 89060                                                            
775 751-8613  
 
36°13.172' N 116°00.335' W 
 
Great gold prospecting club with a nearby Johnnie Mining District claim. Their general meetings 
are held at 2:00 PM on the third Saturday of the month except for June, July and August. This 
address is for their meeting place. 
 
https://nyegoldseekers.webs.com 
 
 
 
 
 
  



New Mexico 
 
Rockhounding New Mexico by Ruta Vaskys and Martin Freed is an essential guide to collecting 
sites. Falcon. Be aware of tribal land when traveling in any state in the Four Corners Area. These 
sovereign nations must be respected: no rockhounding, no traveling off main roads, no hiking 
or exploring without express permission and perhaps a guide. An excellent road map of the 
Navajo and Hopi Nations is produced by North Star Mapping of Scottsdale, Arizona.  
 
Bernalillo County (Albuquerque) 
 
Mama’s Minerals  
800 20th St NW  
Albuquerque, NM 87104  
505-266-8443 
 
35°06.011' N 106°40.028' W 
 
Mama’s is a leading New Mexico rock shop, two stores, actually, the other in Santa Fe. 
 
University of New Mexico 
Earth & Planetary Sciences  
The Silver Family Geology Museum (Northrop Hall, Room #124) 
Albuquerque, NM 87106 
505-277-4204 
 
35°04.996' N 106°37.370' W 
 
Geology museum. One exhibit features rocks and minerals from the Harding Pegmatite Mine, 
worth seeing before visiting that site. Wide range of materials displayed including a fluorescent 
room. 
 
New Mexico Museum of Natural History & Science 
1801 Mountain Road NW 
Albuquerque, NM 87104 
505-841-2800 
 
35°05.901' N 106°39.953' W 
 
http://www.nmnaturalhistory.org 
 
Natural history museum. Life on earth and possibly beyond. Exhibits on dinosaurs, fossils, space 
sciences and more. Perfect for kids. 
 
Cibola County (Grants) 



 
New Mexico Mining Museum 
100 Iron Avenue 
Grants, NM 87020 
505-287-4802  
 
35°09.223' N 107°51.278' W 
 
https://www.facebook.com/newmexicominingmuseum/ 
 
This is New Mexico’s official mining museum, the counterpart to the state’s Mineral Museum 
two hours south in Socorro. The focus here is on the working end of mining.  Emphasizes life in 
Grants and Cibola Counties when the uranium boom hit in the 1950s.  
 
Chaves County (Roswell) 
 
Ancients of Days  
127 N Main Street 
Roswell, New Mexico 88203 
575-623-2222 
 
33°23.656' N 104°31.341' W 
 
https://ancientsofdays.net/ 
 
Eclectic rock shop and source for information on finding “Pecos Diamonds” on nearby BLM 
land. Close to the International UFO Museum and Research Center.  
 
Doña Ana County (Las Cruces) 
 
Organ Mountains-Desert Peaks National Monument 
 
Non-commercial collecting allowed as of this writing.61  This according to Colin R Dunn, 
Paleontologist/Geologist for Prehistoric Pathways and Organ MT-Desert Peaks National 
Monuments.  
 
32°19.555' N 106°33.390' W — Center of Monument area 
 
Rockhounding in the northern Organ Mountains was featured in the August, 2019 issue of 
Rock&Gem Magazine. Robert Beard wrote the article entitled “Northern Organ Mountains.” It 
describes looking for garnets, calcite, and malachite. 
 
BLM 
 



Las Cruces District Office 
1800 Marquess Street 
Las Cruces, NM  88005 
575-525-4454 
 
32°17.265' N 106°46.621' W 
 
Manages the above listed National Monuments. 
 
https://www.blm.gov/office/las-cruces-district-office 
 
Eddy County (Carlsbad) 
 
Carlsbad Caverns National Park 
 
32°10.839' N 104°26.674' W 
 
Internationally known cave complex. 
 
Cerrillos Turquoise Mining Museum 
17 Waldo Street 
Cerrillos, NM 87010 
505-438-3008 
 
35°26.230' N 106°07.656' W 
 
www.casagrandetradingpost.com 
 
Mine tour is $60.00. No collecting. 
 
http://www.cerrillosturquoise.com/cerrillos-turquoise-mine-tour 
 
Luna County (Deming) 
 
Deming Gem and Mineral Society 
575-546-2554 
4200 Raymond Reed Blvd. 
Deming, NM 88030 
 
http://www.thedgmsclub.com 
 
Well worth joining if visiting this great collecting area. 
 
Rockhound State Park 



9880 Stirrup Road SE 
Deming, NM 88030 
575-546-6182 
 
32°12.458' N 107°37.531' W 
 
http://www.emnrd.state.nm.us/spd/rockhoundstatepark.html 
 
Only state park in New Mexico allowing rockhounding. Ask on arrival whether anything beyond 
surface collecting is permitted. Has steep, cactus-studded hills. May need to watch where the 
kids play. A great place to camp for a few days of hiking and rockhounding. Bring boots! The 
visitor center has a good rock collection showing what might be found for those putting in the 
time. 
 
Stop at the rock shop described below for possible park collecting advice. Please buy something 
from the owner if he helps you with directions. 
 
A park map is here: 
 
http://www.emnrd.state.nm.us/spd/documents/RHPARKMAPS.pdf 
 
The Basin Range Volcanics Geolapidary Museum 
6235 Stirrup Road SE 
Deming, NM 88030 
575-546-4021 
 
32°11.678' N 107°38.768' W 
 
Just before the entrance to Rockhound State Park is this gem of a rock shop. Christopher is the 
proprietor here and an expert all things thundereggs and geodes. Although he doesn’t sell 
geodes from Rockhound State Park, he did contribute samples for the Visitor Center’s rock 
display. And he may have hints as to where to look in the Park. Take in a park map to make any 
directions easier to follow.  
 
http://www.zianet.com/geodekid/index.html 
 
 
Black Hat Trading 
2785 US-180 
Deming, NM 88030 
575-494-4693 
 
32°17.705' N 107°46.008' 
 



https://www.facebook.com/BlackHatTrading/ 
 
Trina’s Rock Shop 
1812 Columbus Rd. 
Deming, NM 88030 
575-546-0348 
 
32°15.048' N 107°45.112' W 
 
https://www.trinasrockshop.com/shop/ 
 
Otero County (Alamogordo) 
 
Orogrande District  
32°27.616' N 106°06.483' W 
 
Over 300 mines existed in the District at one time and it is said that gold can still be found. 
Tiffany & Company owned a turquoise mine in the area which has been completely reclaimed. 
Commercial operators now pursue copper and garnet. Many mining claims exist but some 
ground is open. Check the Locating Open Ground Chapter for how to search. 
 
Quay County (Tucumcari) 
 
Dinosaur Museum and Natural Science Laboratory 
Mesa Lands Community College 
222 East Laughlin Street, Building F 
Tucumcari, NM 88401 
575-461-3466 
 
35°10.423' N 103°43.431' W 
 
www.mesalands.edu/community/dinosaur-museum/ 
 
Rio Arriba (Santa Fe) 
 
Chimayo Rocks 
416-A North, Riverview Lane 
Española, NM 87532 
505-614-4615 
 
35°59.713' N 106°04.088' W 
 
A relatively new shop offering rockhounds guidance to collecting spots. This is a logical stop 
while traveling north from Santa Fe or Albuquerque to visit the Harding Pegmatite Mine. 



 
https://www.facebook.com/Chimayo-Rocks-1993258240942785/ 
 
Mama’s Minerals Santa Fe / Laura Randolph Gallery 
100 E San Francisco St 
Santa Fe, NM 87501 
505-988-1651 
 
35°41.203' N 105°56.268' W 
 
Mineral and fossil gallery. Rocks, beads and more. Located at the La Fonda Hotel on the Santa 
Fe Plaza. The sister store to their Albuquerque location. 
 
Roosevelt County (Portales) 
 
Miles Mineral Museum 
Dr. Jim Constantopoulos 
Director and Curator 
Eastern New Mexico University 
1500 S Avenue K 
Portales, NM 88130 
575-562-2651 
 
34°10.501' N 103°20.815' W 
 
Museum located in Roosevelt Hall, Room 103. Fred Miles and his wife publicized and collected 
local quartz crystals called Pecos Valley Diamonds. The Miles Collection is a product of 40 years 
of collecting. 
 
Google the Museum’s website. 
 
Socorro County (Socorro) 
 
Otero’s Gem & Mineral Rock Shop 
105 1st Street 
Magdalena, NM 87825 
Magdalena, NM 
 
575-740-4996 
575-854-2324 
 
34°07.150' 107°14.163' W 
 



Rough, cabs, jewelry. Many findings made by a native woman silversmith. High quality 
smithsonite.  
 
Kelly Mine Fee/Dig 
 
Tony’s Rock Shop 
911 Kelly Road 
Magdalena, NM 87825 
·  
 (575) 854-2401 
 
$10 fee charged. Once well noted for smithsonite, a zinc mineral. Tailings and property grounds 
have been heavily scoured over the years. Bring UV lamps as zinc is an activator for 
fluorescence. Some success reported off the dumps.  
 
Picturesque mining setting, well worth a visit. Short drive from Tony’s up the hill to the mine. 
Note the street signs, keep left. The road deteriorates quickly after the Catholic Church, 
consider parking when available and walking in. Bennie presently owns Tony’s. Ask other shop 
owners about his location if he can’t be found at his store.  
 
Mark Leatherman writes about his visit in “Socorro’s Mineral Cornucopia” which appeared in 
the March, 2019 issue of  Rock&Gem Magazine. 
 
 
Mineralogical Museum 
New Mexico Bureau of Geology & Mineral Resources 
New Mexico Tech 
801 Leroy Place 
Socorro, NM 87801 
575-835-5140 
 
34°04.106' N 106°54.253' W 
 
http://geoinfo.nmt.edu/museum/ 
 
This is New Mexico’s state mineralogical museum. It focuses on rocks, gems, and minerals. It is 
a counterpart to New Mexico’s mining museum in Grants. Excellent displays and a wonderful 
gift shop focusing on New Mexico material. 
 
Blanchard Rock Shop/Desert Rose Mine 
2972 Hwy 380 
Bingham, NM 87832 
575-423-3235 
 



33°53.334' N 106°22.452' W 
 
www.blanchardrockshop.com  
 
There’s a joke that Bingham isn’t the end of the world but that it can be seen from there. The 
Blanchard Rock Shop is Bingham; there are no other stores or services. Bingham is an 
abandoned town site, not a town. Fuel up in Socorro or at tiny San Antonio, New Mexico before 
visiting Blanchard’s. Take a look at the Rio Grande River if you stop at San Antonio. Blanchard is 
on Highway 380, seventeen miles east of the turnoff to the White Sands Missile Range. This 
makes it convenient to visit Blanchard’s on the same day the Trinity Site is open, an event that 
happens only twice a year.  
 
Go anytime to Bingham to enjoy beautiful scenery and to visit the shop. The Desert Rose Mine 
is nearby. Fluorite is big there, with galena, barite, quartz, and calcite also present. A day-use 
pass is $20 a person and directions are given at the store. That $20 does not include rocks. 
Allison will look through any findings and determine a price for individual pieces. She also sells 
rocks from the mine. Call before going.  
 
Kelly Mine 
 
Otero’s 
 
Taos County (Taos) 
 
Harding Pegmatite Mine 
 
The Harding Pegmatite Mine is a former rare minerals quarry located in Taos County. Now 
maintained by the University of New Mexico, the Pegmatite Mine is open to rockhounds for no 
fee. Five pounds of material may be taken provided guidelines are followed. Large groups must 
pay a fee and they need to call ahead. 
 
Individuals must fill out a release form available at the mine’s website. Follow the University’s 
instructions exactly as it will be necessary to fetch the caretaker before entering the mine. The 
road to the first mine gate is short and passable by passenger vehicles. Parking is extremely 
limited at this first gate. No trailers or RVs. If the gate is open, a larger parking lot is farther 
along the road. 
 
Pegmatites are unusual and interesting rocks that originated from magma. At the Harding 
Mine, white sparkling rock is all around, some with pink tints, often with gray or darker 
inclusions. The pegmatite is the white rock, the various colors and inclusions the minerals. 
These can be quite unusual, needing an expert to identify them. Bityite, eucryptite, and 
fluorapatite are some. More common is lepidolite. 
 



A lepidolite tinged rock showing nice pink coloring is a challenging but satisfying project on a 
warm day in the beautiful hill country of Taos. If possible, bring a short wave and longwave 
lamp, along with a barbecue lid cover. Hunting fluorescent rocks enlarges searching beyond 
what appears in daylight. 
 
Print the “Walking Tour for the Harding Pegmatite Mine” file before visiting. It references the 
numbered markers that are spotted about the quarry.  
 
If possible, a tour of the old quarry should start at the University of New Mexico in 
Albuquerque. Northrop Hall, home to UNM’s Department of Earth & Planetary Sciences. A 
museum in Room 124 displays specimens from the mine. A dimly lit case on the first floor also 
exhibits specimens, including a large chunk of beryl. In that case, notice how one rock seems to 
intergrade with others. The rose muscovite, the lepidolite, and the spodumene all seem 
variations on a theme. What’s not obvious is the sparkling nature of some of the rocks, which 
comes into play in bright light.  
 
The mine’s entrance off Highway 75 is on a strong uphill grade and is difficult to find. There is 
no sign indicating the mine road, save for a small wood plaque on a juniper asking people to 
pack out their trash. 
 
36°11.890' N 105°47.346' W 
 
This is for the mine tour.pdf and the release form: 
 
http://epswww.unm.edu/harding-mine/ 
 
The Taos hill country surrounding the mine is populated with artist studios, wineries, and 
scattered Indian Pueblos. In the fall, cottonwoods blaze yellow along streams and other 
watercourses. It is a delight in fair weather. Iceland spar may still exist in the area. 
 
LaTierra Mineral Gallery 
124K Bent Street 
Taos, NM 87571 
575-758-0101 
 
36°24.530' N 105°34.446' W 
 
http://latierragallery.com 
 
Roosevelt County (Portales) 
 
Miles Mineral Museum 
Eastern New Mexico University 
Roosevelt Hall, Room 103 



1500 S. Avenue K 
Portales, NM 88130 
575-562-2651 
 
34°10.766' N 103°20.880' W 
 
Google for the Museum’s website. 
 
Some meteorite specimens on display. Those thinking they have discovered a meteorite are 
invited to bring it in for verification. Meteorites are rare and most findings do not prove out. 
Finding gold is easier. 
 
 
  



 
Southern Utah 
 
Perhaps no other state show rock formations better than Utah, save Northern Arizona. 
Southern Utah’s National Parks and the Grand Staircase-Escalante National Monument reveal 
countless bold and colorful sandstone layered cliffs. These are all off limits to collecting but 
they provide a great geology education when using the ROCKD app of Macrostrat.org. 
 
Utah charges a $10 fee for rockhounding on Utah’s trust lands. These are, to make it simple, 
state land where collecting is not otherwise prohibited. These lands are scattered throughout 
Utah in a random checkerboard fashion. Check MyLandMatters.org to view at home. In the 
field, boundaries are impossible to determine. Send Utah their $10.00. 
 
https://trustlands.utah.gov/business-groups/mining/rockhounding-information/ 
 
Garfield County (Panguitch) 
 
Geologist James Wilson says this south-central county hosts volcanic rocks in the Markagunt 
Plateau, the Sevier Plateau, the Aquarius Plateau, at Boulder Mountain and in the Henry 
Mountains. Widespread sedimentary rocks result in agate, gypsum, petrified wood, and 
fossils.62 
 
Dixie National Forest 
Supervisor's Office and Cedar City Ranger District 
1789 N Wedgewood Lane 
Cedar City, UT 84721 
 
435-865-3700 (SO) 
435-865-3200 (CCRD) 
 
37°42.630' N 113°03.478' W 
 
Free Dixie National Forest Maps at the Ranger District Door. The Dixie sits in parts of six 
counties, including Garfield, Washington, and Iron. Kane, Wayne, and Piute counties have less 
forested land than the others.  
 
State Hwy 14 runs generally east/west through the Dixie. No guide lists collection sites along 
that stretch. This author, however, found a nice agate scrap and an unidentified rock with 
crystals in five minutes by simply stopping at this random pullout: 
 
37°29.496' N 112°36.966' W 
 
The Panguitch Lake area further north is more solidly recommended for agates. 
 



Iron County (Cedar City) 
 
Iron County is named for the magnetite hosted in the rocks of the Iron Springs Mining District 
west of Cedar City. That area has quite a bit of unclaimed BLM managed land. The Cedar City 
area, though, is best known for agates including fingerprint agate near Enoch. 
 
The Southern Utah Rock Club 
497 N. 100 W 
Cedar City, UT 84721 
 
37°41.213' N 113°03.876' W 
 
http://www.southernutahrockclub.org/  
 
The gracious and generous Lynn Dalton well represents this club’s membership. SURC’s lapidary 
shop is in Cedar City, club meetings alternate between St. George and Cedar City. Join if at all 
contemplating Utah rockhounding. Fellow club members may welcome a traveling rockhound, 
possibly showing places to collect.   
 
Cedar Rock & Bead Shop 
718 W 400 N #4 
Cedar City, UT 84721 
 
435-275-4445 
 
37°41.090' N 113°04.381' W 
 
Rocks, minerals, and beads. 
 
http://cedarrockshop.com 
 
Kane County (Kanab) 
 
“Kane County lies along the Utah-Arizona border. The rocks that occur here are almost all 
Mesozoic sedimentary rocks and are likely to yield fossils, agate, and petrified wood. Kane 
County is best known for the occurrence of septarian nodules which are hollow and lined with 
calcite crystals.”63 
 
Joe’s Rock Shop  
425 E 100th N or HWY 89@100 N  
P.O. Box 116 
Orderville, UT 84758 
 
435-648-2737  



 
37°16.671' N 112°37.818' W 
 
https://www.facebook.com/joesrockshoputah/ 
http://stores.ebay/rocksrusUTAH 
 
Family run since at least 1952, specializing in digging, cutting, and polishing septarian nodules, 
petrified wood and more. Rough and finished stones of all types. Custom rock cutting done. 
 
Septarian nodules are limestone rocks filled with calcite and aragonite. Decorative patterns are 
revealed when cut open. Some show crystals from the outside. This is the most famous locality 
for these uncommon stones. The owners provide local rockhounding directions when asked. 
They also ship by mail and are closed in the winter. 
 
The Orderville Mine Rock Shop 
US-89 
Orderville, UT 84758 
 
37°16.316' N 112°38.970' W 
 
Open when visited but the owner may be contemplating a sale. 
 
http://ordervillemine.tripod.com 
 
Fisher’s Rock Shop and Jewelry  
400 W State St 
Orderville, UT, 84758 
 
435-648-2255 
 
37°16.583' N 112°38.435' W 
 
May be closing. 
 
The Rock Stop 
385 West State Street 
Orderville, UT 84758 
 
435-0648-2747 
 
37°16.330' N 112°38.883' W 
 
Rock shop in the form of a rock. Really. It cannot be missed when going through Orderville. This 
author guarantees that. Wide variety of material. They ship. 



 
http://therockstoputah.com/index.html 
 
Western Hills  
288 West Center 
Kanab, UT 8741 
435-644-2390 
 
37°02.916' N 112°32.085' W 
 
Large size picture sandstone is a specialty, these wall art sizes amazing in beauty. Small fossil 
specimens. Nice figurines made from septarian nodules. Unusual sandstone coasters that 
absorb the water of a sweaty glass. The shop is right on 89 as one drives through Kanab. 
 
http://www.westernhills.com 
 
“ROCKD” App Demonstration in Kanab 
 
BLM’s Visitor Center for the Grand Staircase-Escalante National Monument, sometimes called 
the Kanab Visitor Center, is located at 745 East Highway 89 south of Kanab.  
 
Looking north from the BLM parking lot, a prominent peak of many layers rises up. Using the 
Macrostrat.org app called ROCKD, this point is identified as Indian Dance Hall at 1,684 meters. 
(Not all features are named.)  
 
Clicking on the gray layer reveals alluvium as the ground floor. On the rock itself, the pink 
marked Chinle Formation is at the lowest level. Next higher comes the Moenave Formation. 
Highest of them all, and possibly out of view, the Kayenta Formation. Each formation’s 
identification comes with detailed explanations as to what rocks make them up, their age, and 
the potential for fossils.  
  



 
 

  

 

 

 
 
  



 
 
San Juan (Monticello) 
 
San Juan County in Utah’s southeastern corner has a variety of materials. Wilson says the Abajo 
Mountains and part of the La Sal Mountains have igneous rocks but sedimentary rocks 
predominate in the county. Uranium mineralization occurs as well as copper deposits.  
Wilson recommended these areas many years ago: Northeast of La Sal Junction (agate), 
Chicken Corner Trail Area (marine fossils), Red House Cliffs (agate and algal balls), and the Joe 
Wilson Wash (agate).64 
 
Manti-La Sal National Forest 
 
USFS Monticello Ranger District 
496 East Central 
PO Box 820 
Monticello, UT 84535 
435-587-2041 
 
37°52.353' N 109°21.111' W 
 
National Forest spanning 1.2 million acres. Lightly claimed at last look of MyLandMatters.org. 
Might be worthwhile exploring. 
 
https://www.fs.usda.gov/main/mantilasal/home 
 
Washington County (St. George) 
 
BLM Arizona Strip Office  
345 E Riverside Dr.  
St. George, UT 84790 
435-688-3200 
 
37°04.986' N 113°34.611' W 
 
https://www.blm.gov/office/arizona-strip-district-office 
 
Listed under Arizona. They may have Utah maps. 
 
Saint George Dinosaur Discovery Site at Johnson Farm 
2180 E Riverside Drive 
St. George, UT 84790 
435-574-3466 
 



37°06.091' N 113°32.090' W 
 
https://utahdinosaurs.com 
 
The Saint George Dinosaur Discovery site (SGDS) is must stop for rockhounds, amateur 
geologists, dinosaur enthusiasts, and kids of all ages. It is a place to look, study, and in some 
cases touch dinosaur tracks and fossils. At SGDS you can see in an hour what might take a 
paleontologist a lifetime to discover. Good ripple mark displays, movement of ancient water 
left in stone. Many Southwest desert washes have ripple works and is worth getting to know. 
Excellent geology room with many representative rocks of the area. 
 
Silver Reef Museum 
Silver Reef, UT (townsite) 
1903 Wells Fargo Road 
Leeds, UT 84746 
 
37°15.196' N 113°22.006' W 
 
http://www.silverreefutah.org/ 
 
Detailed driving directions at their website. 18 miles north of St. George near Leeds, UT. 
 
This somewhat preserved townsite was only one of two locations in the world where silver was 
found in sandstone. Steve Voynick described the area and its mining in his June, 2015 
Rock&Gem Magazine article “Silver Reef, Utah.” The area is also noted for carnotite, a 
radioactive mineral, as well as copper. Private land all around. No collecting. 
 
Reading and Resources 
 
Wilson, James. A Collector’s Guide to Rock, Mineral & Fossil Localities of Utah (Salt Lake City: 
Utah Geological Survey, 1995) Free online but best in hardcopy. 
 
Johnson, Robert. Nevada-Utah Gem Atlas (Susanville, California: Cy Johnson & Sons, 1978) 42-
43 
 
 
 
 
  



Traveling The Southwest 
 
Vehicle Tips 
 
A Rockhounding Vehicle 
 
Most rockhounds end up with a purpose-built four-wheel drive vehicle. They may start with a 
passenger car for rock shop trips or for paved roads to some collecting sites, but as the hobby 
takes hold, they wind up with 4WD. Some drive crossovers and SUVs to remote off-pavement 
collecting sites but they risk their tires, their vehicles, and sometimes themselves. What follows 
is not a criticism of any vehicle a rockhound may have now, but a review of practicalities.  
 
Four-wheel drive means differently applied power to all four wheels at the same time. Think 
about a vehicle making a complete circle or a turn on dry pavement. The inside wheels travel a 
shorter distance than the outside ones. 4WD vehicles adjust for this difference, operating all 
wheels with the correct power and play. Without this adjustment, a vehicle would stagger 
around the circle, perhaps leaving chunks of tire behind. That’s because all tires would be 
locked together, all turning the same rate over the different measurements of the circle. Many 
vehicles, though, have locking differentials which force the wheels to turn together. They’re 
used when a vehicle threatens to bog under extremely loose or slippery conditions. More on 
lockers later. 
 
What to Choose? 
 
Every vehicle is a compromise. A stock jeep offers great maneuverability but carries fewer 
people and less gear than a full-size pickup. A pickup holds more but needs a tonneau cover, a 
tool box, or a camper shell to protect bed items. A camper shell in turn reduces visibility to the 
rear and sides. Work arounds are possible. Jeep accessories allow more gear by hanging such 
off the rear bumper or on top of the rig. A truck with a camper shell can have better side 
mirrors fitted to reduce blinds spots and a rearview camera to help in reversing. 
 
A short wheelbase Jeep takes turns other vehicles can’t or with effort. Imagine a hard-left turn 
at the bottom of a steep hill. The Jeep may make that turn without backing up. A truck, on the 
other hand, may be forced to back up the hill to make the turn with another try. As mentioned 
before, larger trucks offer greater carrying capacity and a driver may wish to sacrifice some 
nimbleness for that virtue. Every vehicle is a compromise. 
 
What Should a 4WD Vehicle Include?  
 
Two-speed transfer case 
 
All four wheel or all-wheel drive vehicles are not created equal. At a minimum, a rockhounding 
vehicle needs a two-speed transfer case providing what’s called high range four-wheel drive 
(4H) and low range four-wheel drive (4L). This drivetrain component operates off the vehicle’s 



transmission. The 4L setting increases torque or pulling power tremendously, keeping a vehicle 
going through thick mud or sand that would bog a rig operating in normal four-wheel drive or 
4H.  
 
Engage four-wheel drive only when needed, preferably, just before needed. That includes steep 
hills, icy or snowy roads, deep sand, or mud. Anytime a road surface is loose or slippery. Which 
is often off pavement. Don’t underestimate 4WD. A slight hill with wet grass defeats most 2WD 
vehicles. Engaging 4L means conditions have deteriorated substantially. Reduce speed to no 
more than fifteen to twenty-five miles an hour and let gearing do the work. 
 
Vehicles lacking a two-speed transfer  
 
Many crossovers and SUVs feature all-wheel drive (AWD) but lack a two-speed transfer case, 
the defining element of 4WD. The Honda Ridgeline, the Ford Escape, the Hyundai Tucson, the 
Subaru Forester and others send power to all four wheels but they cannot gear down the same 
way as 4WD. 
 
Skid Plates 
 
Skid plates cover some or all of a vehicle’s underbody. Especially important is a skid plate 
protecting the oil pan. Factory skid plates are better than none. Aftermarket companies like 
Hefty Fabworks manufacture 3/16” thick steel skid plates, which can armor a vehicle’s entire 
underbody. They are heavy, expensive, and require a lift to install. Most rockhounds can 
happily do with factory plates. 
 
Tow Hooks 
 
A vehicle needs frame mounted tow hook at front and back. These hooks permit a cable or tow 
strap to recover the vehicle once bogged. Without a hook there must be some other point on 
the frame to pull from. Consult the vehicle’s owner’s manual. A bumper or its facia will be torn 
off if used instead of a frame mounted hook. Lacking a tow hook at the back, a recovery point 
can be had using a D-ring shackle attached to a frame mounted hitch receiver. Never put a tow 
strap around a hitch ball. The ball may break loose and fly like a cannon ball into the window of 
the pulling vehicle. Never use chains. Never. 
 
A Locking Differential (or two) 
 
Many 4WD vehicles have a locking differential on the rear axle. Some have a locker on the front 
axle as well. As the name suggests, a locking differential forces both tires on an axle to move at 
the same speed. The lockers are engaged only when 4L no longer helps and the vehicle is at risk 
of getting bogged. Locked up, the vehicle will want to travel straight ahead, as there is no 
longer play between tires. Only the most treacherous, slippery conditions warrant engaging 
lockers and they must be disengaged as soon as firmer ground is reached.  
 



Fire Extinguisher  
 
Every vehicle needs a fire extinguisher fixed to a secure mounting bracket.  
 
Towing Package 
 
A factory installed tow package is worth the cost, even when no towing is contemplated. A 
truck so fitted gets a greater capacity engine radiator and a larger transmission radiator. 
Possibly an oil radiator. The battery, suspension, alternator and charging system are all 
upgraded to handle towing’s greater demands. A truck with a tow package should run cooler 
under all conditions. 
 
Batteries 
 
Batteries die quickly from heat and off-roading, expect no more than two years from a 
conventional battery. 
 
Before going off-pavement with a conventional battery, make sure the battery top shows no 
undue discharge. Remove any discharge with diluted baking soda and a stiff brush. 
 
Positive and negative cable terminals must be corrosion free and secure. If not, brush and clean 
the inside of a wire’s terminal lug and the post. A vehicle may not start simply due to corrosion 
buildup. Start by removing the negative terminal. Use a proper wrench and not a pliers. Go 
slowly if the lug resists removal. Pry if necessary but do not break battery’s plastic top. After 
cleaning the inside of the lug, clean or scrape the entire battery post. Make bright and shiny.  
 
Add distilled water to low battery cells. A turkey baster helps as well as a small flashlight. 
 
Replace a battery cable if corrosion extends well into the wire, a job for a mechanic.  
 
A battery must fit its battery tray exactly and be extremely secure. Check it. Never buy a battery 
that cannot be mounted correctly A battery mustn’t thrash about the engine compartment.  
 
Most off-roader’s favor spiral wound absorbed glass mat batteries or AGMs. They are made in a 
radically different way than a conventional battery. AGMs are sealed and require no 
maintenance. No filling, no leaking, no corrosion build-up. Upgrade to an AGM once an old 
battery fails. 
 
Learn to jump start a vehicle and bring heavy duty jumper cables. Black goes to ground on the 
vehicle being jumped. Locate a good grounding point on the frame or find the vehicle’s 
approved connecting spot. A vehicle won’t start without a solid connection for black. 
 



Some vehicles go into an anti-theft mode when their battery dies, this may prevent jump 
starting without following a certain procedure. Check the owner’s manual. Replacing the 
battery or removing the cables will impact a vehicle’s electronics.  
 
 
A spare battery or a handheld portable car jumper is mandatory when traveling solo. Or bring a 
lithium-ion smart battery like the kinds Goal Zero, Midland, or Suaoki produces. These can 
charge a dead battery as well as a rockhound’s electronics.  
 
 
Automatic Transmission or Manual? 
 
Most off-roaders favor manual shifting. Manual shifting offers better flexibility over changing 
conditions than an automatic. Stick shift vehicles get better mileage. It’s easier for recovery 
services to tow manual transmission vehicles. Automatics, though, are easier to drive. If a driver 
becomes incapacitated, it’s important that any person in the party can drive back to pavement. 
Every driver can manage an automatic. But many people don’t know how to drive a stick. 
 
What is High Clearance? 
 
Rock clubs will advise or require a high clearance vehicle on certain field trips. But what does 
high clearance mean?  
 
A vehicle’s lowest point is usually measured at the rear differential or what off-roaders call the 
pumpkin. The distance from the bottom of the rear diff to the ground is the clearance. A base 
Jeep, the Wrangler Sport edition, has 8.4” of ground clearance. A Subaru Outback has 8.7” and 
a base Ford 150 has 8.8”. These are minimums for rockhounding vehicles.  
 
Larger tires and a lift kit increase clearance and void any vehicle warranty unless modifications 
are factory approved. They pose other problems as well. Unless fording creeks, increasing a 
vehicle’s height with a lift kit or tires does little if the rear differential remains at or about the 
same height.  
 
Tough Talk on Tires 
 
The National Park Service, in discussing Death Valley driving, puts the problem well, “Flat tires 
are a common problem for backcountry visitors due to rough road conditions or from having 
unsuitable tires. Make sure your vehicle is equipped with ‘off-road’ tires rather than highway or 
street tires. Carry at least one inflated spare tire (preferably two), a can of fix-a-flat or tire plug 
kit, a 12-volt air-compressor, a lug wrench, and be sure all parts of your jack are on hand. Know 
how to use your equipment before you head out.”65 
 
The only useful off-road tires are light truck tires, designated on the sidewall as “LT.” These tires 
are much thicker than passenger tires and have stronger sidewall construction. Using obsolete 



but familiar terminology, a passenger tire may have four plies, an LT tire six to ten. It doesn’t 
matter what the rugged sounding name a tire may have, only the designation LT counts. Within 
the world of LT tires is a huge selection. But, first, recognize “P” tires and avoid them. 
 

 
 
Some new 4WD pickups come with passenger tires. Reject them when buying a vehicle or get 
credit for LT tires. Most Crossovers or SUVs cannot be fitted with LT tires. Reconsider the 
vehicle purchase. No vehicle with passenger tires should leave pavement unless driving well 
graded, rock-free roads. Any driver using passenger tires on sketchy roads should anticipate 
flats and have a plan to recover from them. Do not count on assistance, even on a club outing. 
Members coming a long distance for a special outing may be unwilling to cancel their day 
ahead. 
 
A donut spare or a temporary tire must be substituted for a full-size spare before going off-
road. Many rockhounds carry two full size spares.  
 
If a small leak is discovered, take the easiest approach to recovery first.  
 
A can of Fix-a-Flat for large tires should be carried in any vehicle. Once Fix-a-Flat has been used, 
a decent size air compressor should fill the tire back to its normal operating pressure after a few 
miles of travel. (A compressor also helps with airing down and airing up tires in extremely sandy 
conditions.) In case of a flat, any rockhound with only one spare or those making a Fix-a-Flat 
repair must immediately return to pavement. Tire repair shops don’t like Fix-a-Flat but that is 
their problem. 
 
Off-road tires and wheels are big and heavy. A complete tire and rim may be a yard wide and 
weigh 40 pounds. No rockhound should drive off-pavement by themselves without being able 
to change a tire on their own.  
 
Sidewall flats are the worst. Tire dealers never fix a sidewall flat. Instead, they replace the 
entire tire. Tire repair kits exist for field repairs but not for sidewall flats. Repair as best as one 
can. Driving on a flat gets one further down the road but risks damage to the wheel. 
 
Avoid hazards one controls. Keep from cactus, of course, but creosote branches broken at the 
right angle can puncture quality off-road tires. (Creosote will, by the way, will eventually scrape 
paint off any vehicle.) Stay fully on the route being driven. Reduce speed. A rocky road at 15 



MPH may not puncture tires but it may easily do so at 30 MPH. Some roads are so rocky the 
driver may not realize a flat has occurred for some time. 
 
AWD vehicles like Subarus have a special tire problem. All four tires must have equal tread wear 
or the AWD system will not work correctly or will break down. If a non-repairable flat is 
suffered when the vehicle is under warranty, it may be necessary to replace all four tires. If out 
of warranty, a used tire might be bought or a new tire shaved down to the right depth. Any of 
these steps means delaying or cancelling an adventure. Especially when broken down in a rural 
community without a tire store. 
 
Many vehicles carry spares underneath their rigs, especially SUVs. A driver must know how to 
release that spare while on their back in mud or rain. A better solution is a swing-out carrier 
above the back bumper. Or a spare stowed inside the vehicle. This writer’s truck came with a 
spare mounted underneath. That is now the second spare. The first spare is carried in the truck 
bed, easily rolled out. 
 
Take advice from a tire dealer familiar with off-roading. Develop a relation with this expert and 
their store. They will advise on tread depth and design, mileage expected, road noise, and a 
dozen other details.  
 
Jacks 
 
--The Hi Lift Jack 
 
The Hi Lift Jack is everywhere in the Jeep Community but of limited use for most vehicles. It’s 
mainly used to get a rig going that has high centered, one stuck on a rock or a ledge that puts a 
wheel or two off the ground. This jack utilizes lifting points close to the frame which most 
trucks do not have. It needs a base plate when in sand or mud. A Hi Lift can injure if used 
improperly. Before practicing, ask someone who knows the jack for one- on-one instructions. 
 
--Off Highway Vehicle Jack 
 
Pro Eagle sells off-pavement jacks that operate like conventional floor jacks. These are for high 
clearance vehicles, though not necessarily lifted. Check underbody height for compatibility 
before buying. These jacks may weigh fifty pounds. Despite weight, bulk, and cost, they make a 
good investment because they work in sand and can go under a vehicle to hit a variety of lifting 
points.  
 
--The Bushranger X-Jack 
 
Far lighter than any jack is this Bushranger product. It is a balloon like device that lifts a vehicle 
for chores like changing a tire. Jack stands must be placed before a spare is installed but that’s 
good practice with any repair. The X-Jack weighs less than twenty pounds and is inflated by the 



vehicle’s exhaust pipe or by the air compressor every rockhound must have in their rig. Many 
inexpensive copies exist. Avoid them.  
 
Self-recovery Techniques 
 
Solo drivers must have self-recovery plans. A long-handled shovel is mandatory as well as a tow 
strap should another vehicle come along. Maxtrax recovery boards are excellent. They permit a 
4WD vehicle with off-road tires to get moving by first driving onto the boards, enabling 
momentum which is the key to getting unstuck. Boards are far better than sticks or rocks 
shoved under a tire to give it traction.  
 
Group Travel  
 
The benefits of caravanning or driving with a group fall apart if one is left behind. A trip leader 
may feel pressure to keep a group going to its destination, even if a member breaks down. That 
driver must then fix the problem by themselves, if they can, and then navigate back to 
pavement. Or, they must get help from outside. This leads into a discussion about vehicle 
recovery and communications. 
 
Communications 
 
With A Cell Phone 
 
Communicating with a road service is no problem if cell phone coverage exists. If. Even when 
connected, a traditional group like AAA may refuse to dispatch a tow truck down an 
unmaintained BLM or USFS road. An off-road recovery service plan is needed, therefore, along 
with a way to get in touch without cell phone coverage. A good solution is a satellite messaging 
device paired with an off-road vehicle recovery plan. 
 
Without a Cell Phone 
 
-- Satellite Text Messaging Devices 
 
The SpotX is a satellite text messaging device. It requires a subscription along with buying the 
device. Options are personal recovery services and vehicle recovery services. Spot X competes 
with Garmin inReach products. 
 
SpotX provides personal recovery through GEOS, a worldwide group that facilitates search and 
rescue.  With the GEOS option subscribed to, a rockhound can summon help through the SpotX 
by simply pushing the device’s dedicated SOS button. GPS coordinates are automatically sent 
with any SOS message.  
 
This service is keyed to the subscriber but is unthinkable any emergency team would refuse aid 
to anyone in a life-threatening situation. That person, though, may have to pay the cost of the 



rescue. GEOS stand-alone plans are available for individuals, no device needed. Many 
backpackers use GEOS while wilderness traveling. Garmin’s inReach products also offer GEOS. 
 
Another option is the S.O.V. or Save Our Vehicle service. This summons a company called 
Nation Safe Drivers to recover or make road worthy any broken down or bogged vehicle. That 
includes SUVs, ATVs, or motorcycles. Unlike AAA, this service is tied to a particular vehicle. They 
promise their partners will recover a vehicle on any kind of road regardless of location.  
 
Search and Rescue teams are frequently summoned to help people stranded in the wilderness 
due to a vehicle off the road or otherwise broken down. This is a terrible use of trained, needed 
people. A rockhound or prospector should have a vehicle recovery plan, use that, and only if no 
assistance arrives, then ask SAR to help get out. The vehicle may have to wait and this is often 
the case. Back to the SpotX. 
 
This writer has both SpotX options and has had the good luck not to need them. Yet. 
 
The SpotX is challenging to set up. The device requires a Mac or Windows machine to configure 
the device and for later updates and changes. Download the SpotX program, enter the required 
information, sync the SpotX to the computer over a cable. When updating the device, 
download the latest updater program, run that, and then again sync the device over cable. 
Check for updates frequently as the device may not work without the latest software. 
 
The SpotX operates best when stationary and with a clear view of the sky. Run several test 
messages before going out. Text messages are delivered more quickly and more dependably 
than e-mail messages. Coordinates can be sent with every message. The keyboard is frustrating. 
Really frustrating.  
 
--A Satellite Phone 
 
Satellite phones provide direct voice communications. One still needs a personal and vehicle 
recovery plan, however, when connected to the terrestrial telephone network. Sat phones 
themselves are reasonably priced but air time is phenomenally expensive. They can be rented 
for short periods but air time will still cost dearly.  
 
--Amateur Radio 
 
Ham radio is excellent for emergencies when other services fail. Coverage is likely over much of 
the Southwest. Emergency traffic is relayed between a ham with a telephone connection and a 
person in the field seeking help. Both must have an amateur radio license, obtained by passing 
an FCC test. A Technician class license takes 15 to 20 hours of study to prepare. All manner of 
people and resources will assist a future ham with passing. This writer holds a General Class 
license, his call sign KD6NSP. 
 
--FRS/GMRS 



 
The Family Radio Service or FRS is normally used to communicate between vehicles or between 
people on a hike. FRS cannot be depended on to communicate with the outside world. GMRS or 
General Mobile Radio Service transmits further. An FCC license is needed but no testing. Both 
are essentially closed systems, with little chance of the public hearing a call for help. 
 
--Citizen’s Band Radio 
 
C.B. is still with us although less so. On a hill or in open country, a five-watt C.B. radio signal can 
travel a fair distance. Channel 9 is supposed to be used in emergencies, although Channel 19 
has the most traffic. C.B. allows a chance of communicating with the outside world. Find a C.B. 
shop near truck stops or travel plazas to professionally install a unit. These radios are not that 
expensive. 
 
 
First aid  
 
Pre-made first aid kits come in many styles which all need modifying. Every kit lacks an 
inadequate number and variety of bandages. Bring more, big ones. Cuts in the field are much 
worse than those in the city. A bigger bandage can be cut to size by sharp, sturdy scissors that 
must be in every kit. Canvas backed bandages stick, plastic doesn’t. Secure plastic bandages 
with tape if nothing else is available. 
 
Mandatory bandages are knuckle bandages and wound closure strips. Knuckle bandages look 
like an “H”, with four finger-like strips extending from a central square. They conform to nearly 
every cut and can be bought at all well stocked pharmacies. Purchase knuckle bandages for 
home, the truck, the field. Buy bandages in quantity as they will need sometimes constant 
changing. Consider partially unwrapping bandages before a trip. Especially with a finger cut, 
opening a bandage package and removing the backing is extremely difficult while bleeding. 
 
Wound closure strips are essential. These are called butterfly closures or steri-strips. These 
bandages, a series of fabric tabs, attempt to bring the two sides of a shallow wound together. 
Normal bandages, by comparison, simply cover a wound. Any injury requiring butterfly closures 
should be looked at as soon as possible by a medical professional. 
 
Bandage tape is essential, the better to keep a wide bandage secure after applying it over a 
wound. Such tape can wrap toes prone to blistering before hiking. Bring nail clippers or scissors 
to trim toe nails which can bother or go bloody on a long downhill. 
 
Sore or blistering feet must be addressed immediately, even when a large group wants to move 
on. A sock change may eliminate a hot spot, in other cases baby powder may help. If a hot spot 
does develop, cover it with a bandage or mole skin, even duct tape if nothing else. Too often a 
newcomer lets a foot problem get serious, not wanting to slow their fellow travelers. The 
result, further injury, bloody socks, discouragement and perhaps impairment. 



 
Antiseptic swabs are good as well as a hemostat, a lightweight surgical plier. These or 
conventional needle-nose pliers help pull out thorns. A snakebite kit is of dubious merit, 
especially the old-fashioned ones that require self-surgery. Most importantly, carry all items in 
a waterproof case or at the very least in double Zip-Lock bags. Water always finds a first aid kit. 
Always. Kayakers and rafters use waterproof cases and these are good. Throw a few 
matchbooks in any first aid kit. Someone will need them. 
 
Self-Recovery And Survival 
 
Summoning aid over radio was discussed under Communications Section. Navigating with GPS 
devices and by hardcopy maps were discussed under the Map and GPS Essentials Chapter. 
 
We assume here that the rockhound is unable find a way back to the vehicle. A GPS device has 
failed, a hardcopy map has gone missing, water is running low, night is approaching. If 
separated from a group, use a whistle to blow three times in a row. Do this often.  
 
If there is a group, a fellow member will be known as lost rather quickly. People will often wait 
at the vehicle overnight for a hiker to appear before calling in search and rescue. They will 
repeatedly honk every vehicle’s horn. Listen for that. Know that people are waiting and that 
more are coming.  
 
If there is no group, at least a vehicle is on a road. Unless no one was notified of the 
prospectors’ trip, a bad thing indeed, search and rescue will be gathering soon. Within a day, 
certainly two, probably assembling at the vehicle. A vehicle is far easier to find than a person 
and that is what they will locate first. 
 
Settle in for an uncomfortable night of little sleep. Fight panic. The situation is not out of 
control. A rockhound is still within walking distance of a vehicle, perhaps not too far, as most of 
us carry heavy tools or rocks. Night travel needs thought. One misstep may produce a twisted 
ankle, pain, incapacity. Cactus are everywhere in the desert, as well as mesquite, which will 
savagely wound on a brush-by. Save energy for the next day. Hang on.  
 
With dawn, try to get oriented again. Look at the sun and the mountains; try to picture where 
the vehicle is. If totally confused, it may be best to stay in place, rather than flounder through 
brush and cactus or go further down a wash or canyon.  
 
If one decides to move, leave a litter trail behind and start breaking branches now and then, 
giving the SAR team clues. If in the mountains, never loose elevation unnecessarily.  
 
It is a new, unsettling and distressing experience to be lost and without water. More effort 
creates a desire for water one doesn’t have. Another argument for staying in place. People will 
be coming. Some SAR groups have aircraft assistance. Make a signal for them. Seek shade. Sit 
for a while. Think on better times. 



 
Not Getting Lost 
 
1. Carry a good map and know how to use it. An old-fashioned compass is lightweight, takes up 
little room in a pack and almost always works.  
 
2.  Take a GPS device when walking a good distance from a vehicle. Take a way-point at the 
trailhead or vehicle before leaving.  
 
3. Note prominent landmarks while prospecting, especially power lines, fences, and other man-
made objects. A trail, though, never looks the same going in as coming back. Desert washes fork 
and meander, retracing steps gets confusing. Look back from time to time. 
 
4. Carry more water. Food is important but water more so.  
 
5. Think about a survival plan for any upcoming trip. Include that whistle. 
 
6. Always tell someone about any off-pavement plans. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Lapidary Work — From Rough to Refined 
 
 
Every rockhound or prospector should know how to turn something found into something 
forever. A cabochon is a polished stone, flat on one side, convex or rounded on the other. 
Making a cabochon permits a stone’s further journey, perhaps into a pendant, perhaps a bolo 
tie’s center piece. Fashioning a cab introduces all of lapidary’s basic steps.  
 

 
 
 
Much of what follows augments and parallels Jim Magnuson’s title, Gemstone Tumbling, 
Cutting, Drilling and Cabochon Making by Adventure Publications. This is the easiest, most well-
illustrated guide for anyone starting lapidary. 
 
Join A Club! 
 
Learning lapidary by oneself means buying expensive equipment and then using it without 
instruction. Trial and error will result, perhaps discouraging further work. YouTube videos and 
Magnuson’s book will introduce the subject but there’s no substitute for a teacher.  Visit a 
club’s shop instead and learn from experienced hands. They’ll be happy to see you. 
 
Getting Started — Cutting or Cabbing 



 
 
Plain, unfinished rock is called “rough”. Most clubs have rock yards full of different, interesting 
rocks.  That rough gets sawed into ¼-inch slices or slabs to make cabochons. Or, a club may 
already have boxes of slabs for a newcomer to choose from. A misting bottle wets a slab, that 
shine predicting a stone’s look at final polish. Let’s start sawing. 
 
Most people like cutting rocks. In a few minutes time a rock’s mystery is revealed. A good rock 
for jewelry displays a handsome mixture of colors and patterns; dull rocks are put back in the 
desert or a garden. Some rocks are more useful than pretty, such as flint used for knapping in 
producing arrowheads and knives. Striped or banded flint, though, makes beautiful cabs.  
Knowing a stone’s jewelry potential allows better collecting choices in the field.   
 
For some, cutting choice slabs becomes their primary focus, whether for other hobbyists or for 
sale.   
 
Professionals or serious amateurs often have multiple machines, from simple to somewhat 
sinister. Trim saws are approachable, relatively safe, and usually water-cooled. Larger oil-cooled 
saws require skill and experience to operate, and are loud, messy, and produce a pervasive oily 
mist that coats walls and ceilings if placed indoors. Instead of teeth, rock saws are impregnated 
with abrasive on the blade’s edges. Any user eventually gets minor, non-serious nicks from 
small equipment like trim saws. 
 
Trim saws allow close working with small pieces. By hand, the rock is carefully pushed into the 
saw, the speed regulated by the user. When enough material has been removed, a grinding 
wheel or carving tool can take over. 
 
Bigger saws usually feed automatically; the machine itself draws the piece to the blade. A big 
rock takes time, so the cutter can do other work while the machine runs. Key to the bigger 
machines is setting the stone securely into position, locking it down firmly so that it does not 
move while being cut.  
 
Odd-shaped rocks challenge a cutter to get the stone locked down, with experience helping to 
get things right. An eye for cutting at the proper angle is also necessary. The right orientation 
produces a good display on the slab, the wrong way, not so good. It may take a few tries to get 
it right, each time requiring the rock to be repositioned and then locked down. 
 
Big saws are intimidating and a beginner will need help. An experienced member or the shop 
foreman may make the first few cuts for a newcomer. From there, a rockhound should learn to 
work the machine themselves, especially if several cuts are needed. Bring a bucket for cut slabs. 
Even hosed off, they will remain oily and pungent. Plunging a cab into cat litter helps. 
 
Slabs thinner than ¼” are uncommon, sometimes done for material already thin or precious. 
Turquoise seams are often thin and ¼ inch slabs may not be possible. Cutters might decide to 



make thinner slabs with gold in quartz or other precious materials. With each cut, however, the 
saw blade wastes material the width of the blade itself. 
 
Rock saws use either water or light lubricant oil for coolant. Water for smaller saws, oil for 
bigger. Some rocks can’t tolerate oil and a seasoned club member can provide guidance. 
Minerals like chrysocolla are best left as specimens and not jewelry, as water will destroy their 
character.  
 
Cabochons 
 
A beginner’s first project is typically a cabochon with larger ones easier to make. Steel 
templates offer a variety of shapes from which to choose: ovals, circles, crosses, and more. 
Moving the template across the slab will eventually reveal an interesting pattern to mark off. 
Advanced cutters often work without templates. 
 
Rock surrounding the pattern is removed with a trim saw, by cutting closely to the outside of 
the marked line. Cutting closely reduces the grinding required for the next step.  A grinding 
wheel removes even more material, resulting in a flat ¼” thick stone with the desired overall 
shape. 
 
Cabochons are concave, flat on one side, rounded on the other. A dome must be shaped at this 
point. A center line is drawn across the middle of the stone. With the grinding wheel of a 
cabbing machine, the side of a stone is worked away until a smooth, rounded rise to the center 
is achieved. With ample concentration and an instructor’s help, one can go from slab to cab in 
about two hours. 
 
Carving  
 
“Design. Cut. Grind or shape. Sand. Polish.” Marina Shoupe 
 
A carving’s irregular shapes or curves require different tools than cabochon making, at least at 
certain steps. Carving a distinctive stone for a pendant or fashioning a key fob is an 
approachable first goal. Any material must be solid and without flaws. Before being worked on, 
a slab should survive intact after being dropped on a concrete floor.  
 
Carving rarely begins with a template, rather, the hobbyist should come up with a simple design 
of their own. In her jade carving classes, Marina Shoupe asks students to draw a leaf shape, 
simple enough to complete. If a key fob or pendant is in mind, leave a tab at the top of the 
stone to accept later drilling for a chain or ring.  
 
 
As with a cabochon, a trim saw cuts away excess material from the slab. And a grinding wheel is 
used to get closer to the shape’s outlines. Then, a flexible-shaft carving tool removes material 



on inside curves. A Foredom© brand tool is commonly used, a heavy-duty machine operated by 
a foot pedal. This takes practice to learn. 
 
Water should be constantly applied to the work at each state. Without enough water the rock 
produces a burning smell like when dentist grinds a patient’s teeth. In the case of a leaf design, 
veins and other details can be added after the basic shape is achieved.  A small carving project 
will take several hours. Carving lets a beginner go beyond cabs and slabs when they are ready. 
The Mining Supplies and Rock Shop in Hesperia, California regularly holds carving classes. 
 
Drilling 
 
Drilling a stone requires a strong drill, a stout drill stand, and a rugged work bench. Special bits 
are needed along with a water basin. The drill is lowered into the piece, drawn out, lowered, 
and drawn out again. This cools the bit. Burned up and broken bits are common. Since few 
people need to regularly drill stone, getting an expert to do this chore is often the best advice. 
 
Polishing and Sanding 
 
Polishing and sanding equipment is available at nearly every club shop. This part of lapidary, 
though, is something of a black art. Stones vary greatly and their polishing requirements as 
well. Polishing agates is fairly routine, everything else unsettled and dependent on each the 
lapidarist’s experience. Seek an expert’s advice on achieving a wet shine finish. If a piece won’t 
be handled and time is short, three coats of gloss spray lacquer will produce a serviceable 
shine. It can always be removed later. 
 
Tumbling 
 
Tumbling is an approachable lapidary art that can be practiced at home provided the 
rockhound does not live in an apartment. For those hobbyists, some rock shops do custom 
tumbling. They’ll usually need the material in hand to make a judgment. 
 
Stones for tumbling should be fairly uniform in size and hardness. Harder material will destroy 
softer material. Broken quartz is common in gold mining areas and makes for good tumbles if 
possessing spots of light colors or distinct fracture lines. Small agates scraps make fine tumbles. 
Rounded obsidian pebbles, once called Apache Tears, also make for great tumbling. Any 
finished pieces can be displayed in a decorative glass jar. 
 
Tumbling takes weeks to produce results and is more work than many are interested in. 
Grit must be cleaned from every stone between each round of grits or it will spoil the next 
tumble. Since a tumbler must run constantly, it is best situated out of earshot. Of course, 
buying tumbled rocks is less time-consuming and expensive for the beginning lapidarist.  
 
 



People throughout the Southwest right now are tumbling rocks for Quartzsite in January, as 
well as other shows throughout the year. Dealers offer great tumbling advice. They sell finished 
tumbles that may take a rockhound tremendous effort to produce themselves. 
 
Reading and Resources 
 
Magnuson, Jim. Gemstone Tumbling, Cutting, Drilling & Cabochon Making (Cambridge, 
Minnesota: Adventure Publications, 2015) Magnuson goes through every step needed to turn a 
rock into rock art. 
 
Shore, Eric. Lapidary For Pleasure and Profit (Arco Publishing Company, New York, 1977) Happy 
treatment with many pictures. 
 
Services 
 
Sharon Artlip performs custom tumbling. http://www.gemfieldnv.com 
 
 
 
 
 
 
 
 
 
  



Quartzsite and Tucson 
 
The national and international rock, gem and mineral community comes to the Southwest each 
winter. In two Arizona cities, Quartzsite and Tucson, a gathering of the clan brings everyone 
interested in everything rock related. Quartzsite’s main event is in January, Tucson’s in 
February. 
 
Miners, jewelers, lapidary artists, and equipment dealers across the United States and the 
world journey each year to Quartzsite or Tucson to sell their finds and products and to provide 
customers with advice on how to work their stones. 
 
Gem grade amber doesn’t exist in the Southwest but certainly a vendor at either city will have it 
from Colombia, Indonesia, or Russia. A seller may be a miner themselves, having collected 
material from those countries or sourced it from local contacts developed over years of travel 
and trading.  
 
Quartzsite 
 
Quartzsite is a small desert town of a few thousand in southwest Arizona. Starting in late 
October or early November, after the year’s searing heat has dissipated, Quartzsite is reborn. 
Snowbirds flock there, folks who cross the country in their RV’s, following the weather and their 
whims. Many settle for weeks, with plenty of BLM land to camp on. Flea market enthusiasts 
come too, since everything from car parts to comics are sold all over Quartzsite. Ham radio 
operators arrive for scheduled events, along with off-road motorists, geocachers, desert lovers, 
and rockhounds. Especially rockhounds.  
 
39 mines once operated around Quartzsite. These were mostly gold mines, with one or two 
cinnabar and lead. A profusion of old mines and collecting sites gave rise to Quartzsite in the 
mid-1960s as a rockhounding haven. 
 
While many Quartzsite locations sell rocks in the winter, the biggest production is January’s QIA 
PowWow Gem and Mineral Show. QIA stands for the Quartzsite Improvement Association, a 
non-profit that uses proceeds from the event to benefit various concerns around the city. The 
five-day event changes dates each year but is always held in mid-January. Parking and 
admission are free, with a tractor-pulled shuttle service to ferry people to and from the parking 
lot. 
 
At the PowWow, items vary from year to year, ranging from Bruneau jasper to lapis lazuli to 
malachite to Oregon sunstone. During one PowWow, a vendor sold “Hot Rocks,” with a Geiger 
counter next to his assortment to assure doubting customers. Another seller had several 
hundred sample boxes filled with different rocks and minerals, all arranged in alphabetical 
order, with 21 boxes under “C” alone. If a rockhound gets overwhelmed, the dining hall makes 
a great place to reconnoiter with others, study the vendor list, and plan what to see next. 
 



The PowWow is a shopping experience never found online. In 2018, author, miner, and 
photographer Pat McMahan at this table patiently and with fondness for his slabs identified the 
agates a customer just bought. Pat wrote the monumental Agates: The Pat McMahan 
Collection, the product of twenty-six years of collecting and a year-and-a-half of fulltime 
writing. This face-to-face meeting between collector and miner is repeated over and over in 
Quartzsite. 
 
The 2019 PowWow featured 500 vendor spaces and more than 270 vendors and was staffed by 
300 volunteers.  Seller’s wares had to be 75% gem, rock, mineral, or jewelry related. Running 
concurrently with the PowWow at another venue, the Desert Gardens Gem and Mineral Show 
carries larger material, rough, with a narrower mineral selection than at the PowWow. Many 
other venues exist; at every turn, someone in Quartzsite is selling rocks, gems, minerals, and 
beads. 
 
There’s rock and mineral collecting, too, out into the temperate winter countryside. The 
Quartzsite Roadrunner Gem and Mineral Club hosts two field trips each day during the 
PowWow. Roadrunners during the 2019 PowWow searched for bacon rock, desert roses, 
geodes, apache tears, and green banded rhyolite. Round trip mileage ranged from 40 to 162 
miles over a variety of roads, some accessible without 4WD. Just two dollars a trip for non-
members to cover the club’s insurance.  
 
The Tyson’s Well Museum is a must-stop. It’s free, and enthusiastic volunteers explain the 
history of Quartzsite as a stage station and a supply depot for nearby mines. Also stop in at 
Hardies Beads and Jewelry. This store is a Quartzsite institution. They have an outstanding rock 
collection with a great deal of local material, including gold in quartz specimens.  
 
Gold prospectors should drop in at Blake and Lisa Harmon’s Miner’s Depot on North Central 
Boulevard. Miner’s Depot is a desert prospecting store and a clearing house for gold 
information in the Quartzsite area. Ask about the Quartzsite Metal Detecting Club. As of this 
writing, membership is a bargain at $20 a person. This permits access to the club’s 14 claims 
encompassing 280 acres of gold bearing ground. The club also organizes coin shooting hunts. 
Sign up at the store. 
 
Winter weather is unpredictable. Take a rain jacket and a heavy coat just in case. Strong wind 
and rain play havoc with vendors, most of whom have outside booths. While bad weather can 
happen, Quartzsite is usually shirt-sleeve friendly by noon. Bring sunscreen and a cap. Carry 
water. Comfortable shoes are a must.  
 
Many restaurants and sellers only take cash. Get that before arriving and bring plenty of small 
bills. Quartzsite has no big bank ATMs. Take a notebook to keep track of purchases, vendors, 
and details. Remember to bring a loupe and a camera. Lodging is limited in Quartzsite itself. 
People stay in Ehrenberg, AZ or Blythe, CA, approximately 20 miles west, or in Parker, AZ, 35 
miles north. 
 



Quartzsite doesn’t take itself too seriously. The square dance club is called the Cactus Dodgers, 
a propane supply company is called Passmore Gas, and one street is named, well, No Name 
Street. Camel references abound and before arriving a visitor should research the story of 
Phillip Tedro, Hi Jolly, Quartzsite’s most famous citizen. The State of Arizona built a pyramidal 
monument to him which stands on Hi Jolly Lane in the middle of town.  
 
Quartzsite’s streets, restaurants, and stores get busy. Bring patience — you’re among friends. 
 
 
Tucson 
 
Tucson is a single word that means many things. This southern Arizona city sits in Saguaro 
country, the background to Wild West history which includes stage coach robberies and the 
Earp brothers. But to anyone interested in the treasures of the earth, Tucson means one thing: 
Mecca.  
 
Tucson festivities happen in late January, early February, and culminate in Tucson’s signature 
event, the Tucson Gem and Mineral Show®, a four-day extravaganza held at the Tucson 
Convention Center. The Big Show, distinct among world class events in its educational 
emphasis, closes out a three-week experience in memorable fashion.  
 
Tucson is a gem, mineral and jewelry festival for a solid three weeks. Fossils, crystals, beads, 
lapidary supplies, books, and more, are sold out of many dedicated venues, hotel rooms and 
lobbies. The Big Show may be the signature event at the Convention Center for a long weekend, 
but nearly 4,000 exhibitors spread out across Tucson in all directions.  For three weeks, Tucson 
becomes a wonderland for wheeling and dealing, exploring and learning new things, meeting 
people, and indulging in visual treats at every turn.  
 
Tucson’s overwhelming scale and popularity results in widespread traffic problems.  Big Show 
days jam the convention center parking lot.  Traffic control roams every side street.  The Tucson 
visitor’s best communication, information and navigation tool is a smart phone.  Install an Uber 
or Lyft app in case parking proves impossible.  Also, a hardcopy map of Tucson is invaluable to 
show more detail than a three-inch screen. 
 
A visitor can confirm vendor locations and the status of shuttle bus service prior to the Big 
Show, online. If operating, the shuttle service is a convenient way to get around.  There’s also a 
city bus.  For drivers, search online prior to your arrival for the most convenient parking lots.    
 
Fronting I-10 on both sides, South Freeway is the north-south corridor through Tucson’s center. 
At the northern end, beginning at Congress and South Freeway, venues appear for several 
blocks as one travels south, ending with the Tucson Showplace at 1530 South Freeway. 
 
 
 



 
Many more vendors can be found south of town at the Kino Gem and Mineral Show at the Kino 
Sports Complex at 2500 East Ajo Way. The online Tucson E-Z Guide is helpful for planning a trip, 
with a list of vendors, venues and schedules; a paid subscription gets you a hard copy of the 
Guide but mailed only a couple of weeks before the show. 
 
The TGMS or Big Show is the heartbeat of the entire Tucson experience. The finest mineral 
specimens in the world are routinely displayed at the show, many from private collections. John 
Betts once said that these specimens are often better than museum pieces because museums 
can’t afford such materials.  
 
The Smithsonian, The American Museum of Natural History, the Sorbonne, and more than 25 
academic institutions and museums regularly represent at the Big Show. Competitive displays 
from expert and beginning collectors are featured, with a Tucson award considered the 
highlight of many a collector’s career.  
 
Each year has a theme or focus. 2018’s theme was especially memorable: Crystals and Crystal 
Forms. Dozens of displays illustrated different aspects of this difficult subject, the basic 
architecture of minerals. 
 
Book hotel rooms months in advance. Lodging exists throughout Tucson, with better availability 
at the edges of the city. Catalina and Picacho Peak state parks north of Tucson offer camping 
and RV hookups. Advise credit card companies of an upcoming visit. With Tucson’s 
international character, statement charges might originate from Nairobi, Morocco or Germany. 
If flying to Tucson, mailing purchases home can be more economical than packing up for an 
airline. USPS flat rate boxes are extremely popular for this. Tucson is an event best planned as 
an expedition. One is traveling to a different world, where everything rock-related awaits. 
Mecca. 
 
Reading and Resources 
 
Rambo, Katherine. The World Came to Tucson (Stanegate Press, Tucson 2014) 
 
Hardcopy show guide of venues and vendors: 
 
https://xpopress.com 
 
Online alternative guide to venues and vendors: 
 
http://www.tucsongemshows.net/coming.html 
 
Gem show parking and GemRide Shuttle information: 
 
https://www.tucsonaz.gov/park-tucson/gem-show-parking 



 
 
  



Collecting Rules on Public Lands 
 
BLM and USFS websites routinely maintain that collecting is prohibited in areas legally open. 
Both agencies online promote the “Leave No Traces” ethos which does not carry the force of 
law unless incorporated in same. Much of their printed matter, at least as of this writing, is far 
more correct and permissive than what is seen on the web. 
 
A rockhound is mostly concerned with the Bureau of Land Management, BLM, and the United 
States Forest Service, or USFS. Many other agencies manage public lands, however, with joint 
control common. The Federal Bureau of Reclamation, for example, might have a dam and a 
reservoir and surrounding ground in California. Unwilling to manage public access and use 
themselves, the Bureau could let an agency like the California Department of Parks and 
Recreation do the job. That agency may in turn put BOR’s holding under California State Park 
rules. Like only hands and pans. This disaster happened with the Auburn State Recreation Area 
in California. Forty miles of the North and Middle Forks of the American River open for decades 
to mining and mineral collecting were overnight made off limits to prospecting and 
rockhounding. 
 
Mineral collection on either USFS or BLM managed land is prohibited where valid mining claims 
exist. Common materials like rhyolite or granite specimens or petrified wood may be collected 
over mining claims since those materials are not subject to claim. Claim owners, though, can be 
extremely territorial. Walking a claim with hand tools gets noticed quickly, often negatively. If a 
rockhound is not accosted they may find their vehicle trashed upon return. Check with the local 
BLM or USFS field office about conditions before venturing onto heavily claimed ground. They 
may tell you other things like illegal marijuana farming going on. Checking in with law 
enforcement is also a good idea. 
 
The following describes collecting on unrestricted BLM or USFS managed land. Restricted lands 
that either agency commonly controls include National Recreation Areas, National Conservation 
Areas, Wild and Scenic River land, National Historic Sites and so on. Many National Monuments 
are restricted as well, specific conditions apply to many areas. As a rule, the more intensely 
managed an area is, the more likely it is off limits. Resource Management Plans outline specific 
rules for individual areas. These RMPs are subject to change and interpretation.  
 
Check MyLandMatters.org for the agency administering any ground of interest. Follow up with 
that agency as to specific restrictions. Check the Locating Open Ground Chapters. Wilderness 
Areas have special merit because they are claim free and allow worry free collecting. 
 
Claim owners operate under different rules for collecting and selling.  
 
BLM 
 
--On Unrestricted Ground 
 



“Rockhounding is the collection of reasonable amounts of mineral specimens, rocks, semi-
precious gems, petrified wood and invertebrate fossils.”66 Aside from petrified wood, BLM 
offices from state to state and often district to district, may differ on what is reasonable. For 
pet wood, “Up to 25 pounds of petrified wood per day may be collected without a permit, 
provided that the total removed by one person does not exceed 250 pounds in one calendar 
year.”67 
 
As to amounts for other materials, the Code of Federal Regulations does not specify what is a 
reasonable amount. BLM personnel will make judgements in the field. A pickup full is excessive, 
a half a load perhaps, maybe, a few five-gallon buckets may not cause an argument. Then again, 
four or five buckets of trilobite specimens may be seen as devasting to a collecting area. As 
each BLM district office tends to act like separate fiefdoms, asking first may be a good idea. 
Then again, it may be best to keep quiet, collect, and leave the area.  
 
Collecting fossils of any species that had a backbone is prohibited. Any part of the animal comes 
under this restriction. A single shark tooth cannot be collected because the animal once had a 
vertebra.  
 
--Collecting in BLM managed Wilderness Areas  
 
Generally allowed unless expressly prohibited. Expect wildly conflicting information on this 
from different BLM personnel and their websites. Title 43 of the Code of Federal Regulations 
allows it under Part 6300. That law is also expressed in BLM’s own policy manual. This 
document is titled “Manual 6340-Management of Designated Wilderness Areas.” The relevant 
language is this: 
 
BLM Manual 6340—Management of BLM Wilderness 
 
3. Collection for Personal Use 
 
b. General principles. In general, casual collection of small quantities of renewable resources 
(such as wood, fruit, or other vegetation) is permitted for use within the wilderness or for non-
commercial, personal use. Collection of common rock and mineral specimens is normally 
allowed. 
 
USFS 
 
--On Unrestricted Ground 
 
USFS lands are always more restrictive than BLM managed ground. Casual collecting, though, is 
also allowed on unclaimed land in National Forests. That includes “Collection of small amounts 
of widespread, low-value, relatively common minerals and stones (common quartz crystals, 
agate, obsidian) for noncommercial use.” Rockhounding in general is permitted, including, as 
the USFS puts it, “Hobby mining activities; such as recreational gold panning or use of metal 



detectors to prospect for gold nuggets and other naturally occurring metals.”68 While raw rocks 
or minerals cannot be sold, many think it is acceptable to sell a cabochon that has been 
fashioned from a collected rock. 
 
--Collecting in USFS Managed Wilderness Areas 
 
“Although it is not illegal to collect or pick up personal rock samples within wilderness areas, we 
discourage it.  We ask visitors to wilderness areas to practice Leave No Trace Principles.” Dru J. 
Fenster, Acting National Press Officer. USFS. Office of Communication, Washington, D.C.69  
 
Nine e-mails and letters were required to get the USFS to state this position. Their lead web 
page on the matter for the Southwest Region, “Recreational Mineral Collecting,” states 
otherwise. That page says that wilderness designated areas are not open to collection.70 
Fenster admits the Wilderness Act is silent on casual collecting. Fenster’s contact information at 
the time of this writing is below. This writer will provide the entirety of this correspondence 
upon request. 
  
Dru J. Fenster  
Acting National Press Officer 
Public Affairs Specialist 
Forest Service 
Office of Communication 
 
c: 907-209-2094  
f: 202-205-0885  
dfenster@fs.fed.us 
 
Sidney R. Yates Federal Building 
201 14th Street, SW, Suite 4 SE 
Mailstop: 1111 
 
Washington, DC 20024 
 
 
  



Reading and Resources 
 
Beginners should have these well-done books with line drawings:  
 
Diamond Dan’s Mineralogical Dictionary for Mineral Collectors 
Crystals and Crystal Forms: An Introduction to Crystallography for Mineral Collectors 
Fluorite: The Rainbow Mineral 
Minerals of the U.S.A. 
The World of Minerals and Crystals: Their Properties, Forms and Uses 
  
http://www.diamonddanpublications.net/publications.html 
 
For Out of Print Books 
 
Local used book stores 
 
https://www.abebooks.com/ 
 
https://www.alibris.com/ 
 
Print on demand reports lack reproductions of original maps. 
 
Main List  
 
Bates, Robert and Julia Jackson. Dictionary of Geological Terms 3rd ed. (New York: The 
American Geological Institute, 1984) Buy this edition used. Bates and Jackson’s current work is 
Glossary of Geology, an expensive hardback.  
 
Burns, Japser. Trilobites (Wilmington, Delaware: Miller’s Fossils, 1999) 
 
Busbey, Arthur, Robert Coenraads, David Roots, and Paul Willis. Rocks & Fossils (New York: 
Time Life Books, 1996) Excellent introduction to everything rocks, gems, and minerals.  
 
Castor, Stephen and Gregory Ferdock. Minerals of Nevada (Reno and Las Vegas: Nevada 
University Press, 2004) 
 
Christiansen, Page. The Story of Mining in New Mexico. (Socorro, New Mexico: New Mexico 
Bureau of Mines & Mineral Resources, 1974) Excellent. Free download at this website but no 
hardcopy map: https://geoinfo.nmt.edu/publications/guides/scenictrips/12/ 
 



Chronic, Halka and Lucy Chronic. Pages of Stone 2d. ed. (Seattle, Washington: The 
Mountaineers Books, 2004) Explains the geology behind twenty-four National Parks and 
Monuments in Plateau Country. Also, the Grand Canyon.  
 
Chronic, Halka and Lucy Chronic. Pages of Stone (Seattle, Washington: The Mountaineers 
Books, 1986) Basin and range territory from the tip of southern Idaho to Mexico. 
 
Chronic, Halka. Roadside Geology of Arizona (Missoula, Montana: Mountain Press, 1983) 
 
Chronic, Halka. Roadside Geology of New Mexico (Missoula, Montana: Mountain Press, 1987) 
 
DeLong, Brad. 4-Wheel Freedom – The Art of Off-Road Driving (Boulder, Colorado: Paladin 
Press, 2000) 
 
Johnson, Mark. The Ultimate Desert Handbook (New York: Ragged Mountain Press / McGraw 
Hill, 2003)  
 
Johnson, Maureen. Placer Gold Deposits of Arizona (Washington, D.C.: Geological Survey 
Bulletin 1355) No map but free here: https://pubs.er.usgs.gov/publication/b1355 
 
Johnson, Robert. Nevada-Utah Gem Atlas (Susanville, California: Cy Johnson & Sons, 1978) 
 
Klien, James. Where to Find Gold in The Desert (Baldwin Park, California: Gem Guides Book 
Company, 1994) 
 
Lincoln, Francis. Mining Districts and Mineral Resources of Nevada Reprinted ed. (Las Vegas, 
Nevada: Nevada Publications, 1982)  
 
Lynch, Bob and Dan Lynch. Arizona Rocks and Minerals (Cambridge, Minnesota: Adventure 
Publications, 2010)  
 
Lynch, Dan. Rock Collecting for Kids: An Introduction to Geology (Cambridge, Minnesota: 
Adventure Publications, 2018)  
 
Magnuson, Jim. Gemstone Tumbling, Cutting, Drilling & Cabochon Making (Cambridge, 
Minnesota: Adventure Publications, 2015)  
 
Massey, Peter, Angela Titus, Jeanne Wilson. Nevada Trails: Southern Region (Parker, Colorado: 
APC Publishing, 2015)  
 
Mottana, Annibale; Rodolfo Crespi and Giuseppe Liborio. Simon and Schuster's Guide to Rocks 
and Minerals (New York: Simon and Schuster, 1978) Authoritative and frequently cited.  
 
Pearl, Richard. Colorado Gem Trails and Mineral Guide 3rd ed. (Chicago: Swallow Press, 1972) 



Dated but detailed at the time. Heavy emphasis on mineral collecting. Professor Pearl did 
everything, went everywhere.  
 
Pearl, Richard. Handbook for Prospectors 5th ed. (New York: McGraw Hill, 1973) More 
awesomeness.  
 
Powell, Darryl. Rocks, Minerals & Crystals: A Collecting and Coloring Book (Gem Guides Book 
Company: Baldwin Park, California, 2017) Idealized depictions. 
 
Proctor, Dean and P. Robert Peterson. Mineral-Rock Handbook (Sandy, Utah: Paulmar 
Publishers, 1989) The best mineral and rock photographs in an everyday guide. Large images. 
Make sure the binding is intact. 
 
Sano, Jennifer. Gems & Minerals of The Southwest (Tucson, Arizona: Rio Nuevo Publishers, 
2009) Photographs represent high end specimens. Each subject well described. 
 
Simpson, Bessie. New Mexico Gem Trails Revised ed. (Granbury, Texas: Gem Trails Publishing 
Company, 1965) 
 
Sinkankas, John. Prospecting for Gemstones and Minerals (New York: Van Nostrand Reinhold 
Company. 1970) Excellent in every way. Great read on prospecting pegmatites. 
 
Ransom, Jay. Arizona Gem Trails and the Colorado Desert of California (Portland: Mineralogist 
Publishing Company, 1955) 
 
Straight, Jim. Nuggestshooting Dryplacer Areas 4th ed. (Rialto, California: Jim Straight, 1994) 
 
Straight, Jim. Advanced Prospecting & Detecting for Hardrock Gold 4th ed. (Rialto, California: 
Jim Straight, 1998)  
 
Thrush, Paul, ed. A Dictionary of Mining, Mineral, and Related Terms (Washington, D.C.: U.S. 
Government Printing Office, 1968) 1,269-page boat anchor of a book. Dated but good. Don’t 
overspend. 
 
Ungnade, Herbert. Guide to the New Mexico Mountains (Albuquerque: University of New 
Mexico Press, 1965) 
 
Wooley, Alan and Arthur Bishop. The Henry Holt Guide to Minerals, Rocks and Fossils (New 
York: Henry Holt and Company, 1989) 
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