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  To my Dad, Garret L. Romaine,who was always ready to jump in the rig and head for the hills.


  PREFACE

  The purpose of this guide is to set you on a path for success in collecting geological specimens in the field. Whether you want to find rocks, minerals, fossils, precious metals, or meteorites, this book is for you. Beginners of all types and levels of expertise will benefit from the information found here about what to look for, how to research an area, and what to do with your treasures.
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  Intermediate and experienced rockhounds and prospectors will benefit from this guide as well. The sections on modern research and tools should be of interest to anyone who has been out a few times and wants to improve his or her chances. I’ve been tracking the Internet for almost twenty years, starting a regular column for Gold Prospectors Association of America in 1997 titled “Mining the Internet.” I shared with readers interesting sites they needed to check out to improve their tactics and techniques and help make them better rockhounds. Many of those columns and articles inspired this book.

  I’ve included several sidebars where experts talk about putting it all together. If you truly love being outdoors, stalking collectibles, and talking about rocks, you should consider taking your hobby to the next level. These experts demonstrate various career directions you could investigate to see whether you can make a living out of what you love.

  New for the second edition is information about 3D printing, drones, solar chargers, and other advances. Modern prospectors and rockhounds continue to benefit from new technology that makes it easier to research and mount expeditions, faster to share and collaborate, and more exciting to experiment with ways to show off your efforts.

  This book is organized into five chapters:

  
    1. What to Look For—You’ll get a basic overview of the geological forces of interest to us hobbyists, such as how plate tectonics affect economic ore deposits and how a smattering of geological principles can come in handy. Also, you’ll find a list of the most common rocks, minerals, crystals, fossils, and metals that should spur your expeditions.

    2. Where to Find It—Once you have an idea of what you want to bring home, you need to be able to put together a basic plan for where to track it down. Some areas, such as the Obsidian Needles Mine in northern California, have so much plentiful material that it is literally laying on the ground as soon as you step out of your vehicle. But other areas require some serious mapping, researching, and studying. You may need to do some Internet research, including utilizing social networking sites, to connect with others who have been to spots you want to search.

    3. Mounting Expeditions—Now that you have a plan, you need to mount your expedition. Just heading to the beach to look for agates is easy enough, but you might be interested in some tools that can save your back a lot of wear and tear. If you are more ambitious and want to explore an old mining district with plenty of tailings, you may need all-terrain vehicles (ATVs) and a trailer. If you don’t like sleeping in a tent, you might want a recreational vehicle (RV). This section also includes information on electronic prospecting with ultraviolet lights, metal detectors, and magnets and such tools as sluices, panning wheels, and other devices.

    4. Working in the Field—Once you reach the locale or district that you’ve been planning to visit, your work begins. This section contains information about the wide variety of tools and devices available, covers some of the legal restrictions in place, and takes you through simple walks at the beach to working on ledges, veins, and vugs. You’ll find tips and pointers for rockhounding, gold prospecting, fossil hunting, and metal detecting.

    5. What to Do with It—Once you start bringing home better and better trophies, you will want to learn how to show them off. Small quartz crystals make excellent jewelry, as do other showy gems. You can knap obsidian into arrowheads, spear points, and jewelry, or you can carve soapstone into fetishes, amulets, and statues. This chapter also contains basic information about traditional lapidary, faceting, wire-wrapping, fashioning cabochons, and more.
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  INTRODUCTION

  There’s no easy definition of a rockhound. Generally, a rockhound will pick up just about any geological treasure and bring it home. They can be interested in rocks, gems, gold, fossils, and meteorites—all at the same time.

  So then, what is a prospector? According to wikianswers.com, “A prospector is someone who explores for minerals or other valuable resources for profit or sometimes just as a hobby. Prospecting involves physical labor looking for any trace of the sought after mineral.”

  We’ll come back to the “physical labor” part in a little bit. Meanwhile, here’s another way to figure out where you fit:

  
    A casual observer is someone who enjoys camping and road trips but rarely picks up anything to bring home.

    A pebble pup is a camper who usually comes home with at least one pretty rock in his or her pocket.

    A rockhound brings a bucket and other tools and comes home with much more material than the pebble pup.

    A prospector finds so much material that it might be time to consider filing a claim.

    A field geologist can select from several claims and figure out which one to put into production.

    A mining engineer will devise the production plan for that mine.
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  If you’ve ever looked at the cliffs and tried to figure them out, or if you’ve ever smashed a rock with a hammer and had an idea of what you were looking for, you’re no longer a pebble pup. If you’ve ever purposefully looked for something valuable and started to dig a big hole, you’re on your way to becoming a modern rockhound or prospector. Finally, if you’ve ever thought about staking a claim or starting a mine, you could have a real future.

  Most of us are somewhere between pebble pup and field geologist, no matter what we’re after. Rockhounds often spend more time walking than digging, searching beaches and gravel bars or walking the desert. Advanced rockhounds bang on tailings or dig out veins and vugs. Gold panners spend most of their time in the water, but advanced prospectors search for ledges and veins still encased in rock. Fossil diggers rarely collect much from the surface, save for concretions, and need to understand a lot more geology to track down prime strata for their prizes. Meteorite hunters may collect on the surface, walking great distances, or dig for targets found with their metal detector. Notice how all of this requires physical labor? That’s a trend that will continue.

  We would all like to get out more, no matter what our level. Collecting geological specimens is fun, and it’s a great excuse to plan a road trip. Mounting a successful expedition requires planning, patience, adaptability, and a lot of free time. But it’s a noble cause. Your search is for the missing link, the key bit of evidence, the true discovery. You could find a new species of dinosaur and name it for your mom. You could chance upon a never-before-seen meteorite and add to the annals of science. You could discover a new mineral or spark a modern-day gold rush. With the current interest in modern exploration and prospecting, new discoveries are more possible today than at any time since the West was opened up. Once you get good at it, you could take your skills all over the world, looking for whatever you feel passionate about.

  When possible, considerate collectors leave something for the next person. But there’s a fine line between leaving something for the next person and letting it go to waste:

  
    1. Agates continually get pulverized by rushing water and the tumbling tide and are eventually reduced to tiny grains of sand.

    2. Water and time reduce gold nuggets to flakes, and flakes become particles, until eventually gold particles are so small they dissolve into seawater.

    3. Fossil collecting is mostly search and rescue; erosion will eventually obliterate even a whale skull in a concretion.

    4. Because of their high iron content, meteorites are very susceptible to oxidation. Unless they land in the dry desert, most meteorites that reach the Earth’s surface will rust away in just a few thousand years.

  

  Thanks to the Internet, you don’t have to be a generalist and try to get one of everything. You can specialize, zeroing in on the specimens that interest you most. You can easily find like-minded people who share your enthusiasm and might even join you on your expeditions. This book will help you do just that.

  As much fun as it is to get out and explore the old mining districts and ghost towns of yesteryear, a growing collection of specimens will be proof that you know what you are doing. Beginner’s luck should eventually give way to expertise, and then you can share that expertise with others and help them be successful too.

  If uncovering Mother Nature’s secrets were easy, there wouldn’t be many mysteries left to solve. But scientists still have lots of questions, and sometimes it feels as though we’re trying to solve a puzzle without having all the pieces. We feel constantly thwarted by the mythical creature North American Indians know as Coyote the Trickster, who sets clever traps and delights in tormenting human beings. A lot of the time, it wins—but not always.

  With help from websites, mailing lists, blogs, and social media that is now available, your chance of gathering interesting specimens is greater than ever. You have much better access to expert advice, veteran collectors, and spot-on descriptions to aid you while you research and while you work in the field. So happy hunting out there, and good luck!


  
CHAPTER 1 WHAT TO LOOK FOR


  The quality, beauty, and value of earthly treasures available to even casual collectors are a source of constant amazement. Thanks to the advantage of living on a young planet with active geological forces, we are surrounded by deposits of rocks, minerals, fossils, and metals that inspire artists, jewelers, craftspeople, miners, and collectors all over the world. We are truly blessed—the geological wonders awaiting us are awe-inspiring in their breadth and scope. Whether you are an infrequent agate picker at the beach, a weekend gold panner up in the mountains, a budding fossil digger curious about early life forms, or a would-be meteorite hunter hoping to find rocks from space, this book will help improve your odds of success.

  The more you know about geology and other earth sciences, the better your chances of success in the field. Knowing some key fundamentals will improve your odds as you venture out. If you remember anything from your science courses when you were younger, you know that geology isn’t just a single discipline; it borrows heavily from biology, chemistry, physics, and math. You have to be a bit of a generalist to excel at geology, which is part of its charm.

  Consider the great German geographer, geologist, naturalist, and scientist Friedrich Wilhelm Heinrich Alexander von Humboldt (b. 1769, d. 1859). Von Humboldt left an outsized imprint on whatever he touched; he didn’t just note how certain plants grew in certain zones, he practically invented the field of biogeography. His immense work Kosmos (1845) set out to unify the various squabbling and competing branches of science. He anticipated continental drift by about 150 years, and his epic five-year voyage to the Americas culminated in a sleepover at the White House as a guest of President Thomas Jefferson. His trips led to advances in physical geography, meteorology, volcanism, magnetism, and more.
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  Today, von Humboldt’s name graces a bay in Northern California, the main current off the west coast of South America, a glacier in Greenland, a sink in Nevada, and a mountain in Venezuela. He also named a tree, skunk, squid, penguin, and orchid, among many other things. One of the greatest general scientists ever, he started at an early age when he wrote a treatise on the mineralogy of various basalts along the Rhine River. There was so much to learn at that time that he didn’t get to concentrate on geology, but you have that luxury.

  BASIC GEOLOGY

  We know that Earth’s core is a nickel-iron metal; the next zone, the mantle, is believed to be a plastic, melted mixture. As collectors, we are mostly interested in the Earth’s crust, the thin veneer of rock exposed to the atmosphere and riding on the mantle. Geologists estimate that up to 80 percent of the rocks at the planet’s surface are sedimentary. But the farther you go down, the quicker you leave the sedimentary rocks behind, as heat and pressure turn mudstones into argillite and turn basalt into greenstone. We believe that metamorphic rocks make up 85 percent of the crust, with sedimentary rocks only 8 percent of the total volume. That leaves 7 percent for igneous rocks.

  According to a 1980 paper by J. W. Morgan and E. Anders titled “Chemical Composition of Earth, Venus, and Mercury,” Earth’s composition is dominated by iron, as shown in Table 1.

  [image: Table 1. Chemical Composition of the Earth Element Percentage Iron 32.1% Oxygen 30.1 Silicon 15.1 Magnesium 13.9 Sulfur 2.9 Nickel 1.8 Calcium 1.5 Aluminum 1.4 All others 1.2]

  Later in the same article, the work of geochemist F. W. Clark points to the Earth’s crust being 60 percent silica for continental crust and 49 percent silica for oceanic crust. That’s good news for mineral hunters who like quartz crystals.

  To become competent in the field, you need to be able to recognize the common rocks you are walking on and looking at and know the different opportunities for collecting that each type of rock represents. So let’s look again at the three major rock groups and consider their importance to collectors.

  Sedimentary

  Sedimentary rocks are the most favored by fossil diggers, as shales, mudstones, siltstones, and sandstones all offer opportunities for fossil collecting. Geologists who study ancient life are called paleontologists, and they frequently use advanced geological techniques to interpret field relationships. Even amateur fossil diggers can learn geologic mapping to determine the age of the rocks they wish to hunt, narrowing their search.

  Limestones are noted for fossils, but rockhounds know that these calcium carbonates frequently host attractive calcite and gypsum crystals. Flint nodules are common in some chalk deposits, and chert layers can form in sandstones. Gold prospectors exploit sands and gravels in their search for gold, and some miners look for older, cemented gravels that reveal ancient river systems. Meteorite hunters tend to favor dry lakebeds in the desert for the color contrast and the low humidity.

  Basically, sedimentary rocks offer something for everyone.

  Igneous

  Lava fields contain unusual collecting opportunities. The ropy texture of some flows makes for a nice display rock, and volcanic bombs are worth bringing home. Basalt columns make beautiful displays and fountains when perfectly formed. In between layers of rhyolite, andesite, or basalt, geologists often identify beds of tuff and ash that contain petrified wood and leaf fossils. Obsidian is probably the most highly prized igneous rock, especially when it comes in various sheens and colors. Agates occasionally form in the bubbles at the top of some basalt flows, and sunstones form in certain lavas.

  Topaz crystals form in vugs and cavities in igneous rocks. Zeolites are common in cracks and vugs in igneous rocks. Quartz crystals are often present in veins, especially as drusy coatings. Pegmatites, intrusive structures that cool slowly, are probably the most sought-after igneous rocks, as the large crystal structures in these intrusive dikes host beryl, emeralds, sapphires, and other gems. Layered granitic intrusions that cool slowly at depth and give minerals time to form can also create zones of rich metallic ores.

  
    All of the Above, Please

    W. Dan Hausel has had many professional titles, including Senior Economic Geologist, Vice President of Exploration, and now Independent Consulting Geologist. Famed in Wyoming for his discovery of numerous economic deposits, he is also a prolific author.

    I’m what you call a polymath. This affliction drove my teachers crazy when I was young. I could never focus on one thing (and I still can’t). Before college, many of my teachers figured I was a problem because I constantly daydreamed. Prior to our high school graduation, my parents were summoned to the school by my counselor. She told my parents it would be a waste of money to send me to college as I had no aptitude for higher education, and they should instead think about steering me toward military enlistment. But college was one place that helped stimulate my curiosities and dreams.

    Luckily, I went to college and earned BS and MS degrees in geology while working initially as an astronomy lecturer at a major planetarium. I was able to convince the director of the planetarium that even though I was a self-trained astronomer and had no public speaking experience, I would be very good at this job. And I was. Later, I left this job to work on a project in the geology department researching lunar rocks that had been collected by Neil Armstrong and other astronauts. At the same time, I was playing lead guitar in a rock-and-roll band on weekends and was president of the university’s karate club. That’s what they call a polymath.
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  Metamorphic

  Metamorphic rocks tend to have large crystals, due to slow, constant reheating at depth in the Earth’s crust. Kyanite, staurolite, and garnet all indicate different levels of heat and pressure; all are collectible crystals. Quartz crystals are common in metamorphic rocks, as are calcite crystals. There is very little fossil collecting in metamorphic rocks, as heat and pressure tend to deform fossils. Gold prospecting is much more rewarding in older metamorphic rocks—especially when large granitic intrusions have melted through older terrains. The contact zones between older metamorphic rocks and younger intrusions often host quartz veins with economic ore deposits.

  RESOURCES FOR BASIC GEOLOGY

  Think of it this way: The Earth is revolving around the sun, revolving on a solid nickel-iron inner core, with a gooey liquid zone next, and then a crispy outer shell. Spinning on that metal ball gives us magnetism, our size gives us gravity, and the generated heat keeps the middle melted and moving. The heat transfers send plumes of hot, liquid rock bursting through to the surface as volcanoes or freezing in place as granitic intrusions. As long as the internal engine keeps pumping, things keep moving. Eventually, planets get old and cold as their sun cools, and galaxies even collapse around some peculiar drain. But for now, we have the best of all possible worlds—young, active, and interesting.

  There are several online resources available to help improve your insights into geology and help you become a better field collector. Your ability to teach yourself (or maybe just remind yourself) of the main principles of geology will help you out immensely.

  Basic Geology Websites

  The website Geology.com is one of the best places to bookmark for return visits if you are just starting out trying to understand geologic concepts and terms. Or maybe you need a refresher? Still unclear on how pegmatites form? Try the teacher resources at http://geology.com/ teacher for smart, well-built modules on topics you want to understand.

  WikiBooks has a growing introduction to basic geology at http://en.wikibooks.org/wiki/basic_geology. It’s a good starting point, but it needs more beef in several areas.

  Wikipedia has a ton of information about all the key principles of geology at http://en.wikipedia.org/wiki/outline_of_geology. They do an excellent job with citations and additional links, in case you want to dive deeper into some key points of economic geology or mineral formation.

  The US Geological Survey (USGS) has excellent educational resources for all levels at http://education.usgs.gov/secondary.html#geology. These resources are built to serve teachers up to university level, although they are most valuable to junior high and high school kids. The USGS is particularly helpful when it comes to mapping, map symbols, and learning about geographic information systems (GIS).

  About.com is a rich jumping-off point for learning geology; start at http://geology.about.com and follow the links. Author Andrew Alden has a patient, thoughtful approach to explaining topics and keeps the site fresh with constant articles that update the flow of information. His “Wine and Rocks” article, for example, explains the relationship between the right soils, optimal drainage, and your favorite grape beverage.

  Geology Rocks has a good overview of the principles of geology at www.geologyrocks.co.uk/tutorials/introduction_to_geology. It is written in an informative, helpful style, and you can go deeper into topics. The site quickly gets technical, but if you can keep up, you can learn a lot.

  The Geological Society of America (GSA) has an excellent website. Check out www.geosociety.org, and consider joining the organization.

  Planetary Geology

  If you already know the basics of geology, one more area to conquer is the fastest-growing field of rock and mineral studies: planetary geology. By placing robotic exploration vehicles on the surface of Mars, we are learning to solve geological riddles on a larger scale. The concepts we solidify by landing on the surface of other planets and moons, capturing interplanetary stardust, and returning samples from comets are all geologically significant.

  Your understanding of planet Earth has to mesh with your knowledge of planetary geology in general. You need a sense for not only Earth’s mechanics but also the basic way all planets appear to be put together. This field helps you understand the concept of a planetary core, how the crust covers up an active mantle, and how continents move around. It can make you feel smart and make you feel small.

  Here are a few sites to get you at least comfortable with the terms used by planetary geologists.

  The Jet Propulsion Laboratory is still running the older Mars Rover program, with the Spirit and Opportunity robots, and there is a lot of planetary geology information available at http://marsrovers.jpl.nasa.gov/home/index.html. However, most of the action is at the new site that is tracking the Curiosity rover: http://mars.jpl.nasa.gov/msl.

  Wikipedia is always a great place to start: Search common terms like “planetary geology” and “geology of the moon” to start loading uplinks. You’ll find many updated articles pertaining to the geology of various planets and moons, and you’ll start to get a feel for the basics. There are links to major institutions around the world that study space, planetary science, geophysics, asteroids, and more. You can start at their planetary geology page, or jump right to planetary science at http://en.wikipedia.org/wiki/planetary_science.

  NASA (the National Aeronautics and Space Administration) has targeted teaching materials for various grade levels. Here’s a link to their Planetary Geology module, which is a 223-page download: www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Planetary.Geology.html.

  General Geology Apps

  Whether you connect to the Internet via a smartphone, tablet, laptop, notebook, or other lightweight portable devices, there is an information explosion underway thanks to the availability of software applications, or “apps,” that are for sale or free. Rather than talk about apps in just one section, there are suggestions sprinkled throughout the relevant chapters. We’ll talk about basic geology apps here.

  Daily Science News is a good way to learn about new trends and information in the geology world, including news about Mars. Filter for geology to get to the good stuff.

  Earthquake Alert will let you know if that rumble you just felt was a real earthquake.

  Geological Compass lets you turn your smartphone into a Brunton compass so that you can take the dip and strike of an outcrop. Geologists use these measurements to locate faults and map formations.

  Geologic Time Scale is a simple app that will help you remember the exact start of the Cretaceous Period.

  Geology Dictionary is a handy list of all the difficult geology terms you get introduced to. There are several out there—try to get the one with pictures.

  Geology Toolkit contains multiple apps for geology, including time-scales, geology fundamentals, a Mohs scale of mineral hardness, rock cycles, crystallography, and much more.

  Learn Geology is a good overview for someone just starting out learning geology. It includes pronunciations and fun facts, but it could use more pictures and diagrams.

  Mining Industry helps with basic mining techniques.

  Multi-Measure is a general-purpose tool that can convert measurements and help you understand Troy ounces.

  Multi-Protractor measures crystal angles.

  The Periodic Table contains detailed information about each element.

  Science Glossary will assist you with complex words and key phrases.

  Volcanoes and Earthquakes tracks all active volcanoes and reported earthquakes. It also contains a notification feature to let you know about all reported earthquakes over 3.0 magnitude. You will be amazed at how restless this planet really is. It has a good map feature to show the active volcanoes and earthquake zones.

  Most of these apps take up little space on your device, so they’re worth checking out. Or if they’ve disappeared, there are likely apps that replace them. Check the Google Play Store or Apple App Store regularly, and use the search tool to look for apps that explore plate tectonics, lithospheric plates, stratigraphy, sedimentation, and more.

  POPULAR COLLECTIBLES

  Use this list as a starting point to figure out what you are most interested in collecting. It is by no means exhaustive. About 10,000 different minerals have been identified so far, but the following are some of the common rocks and minerals collectors talk about the most.
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  Agate is a loosely defined term for a gem-quality chalcedony and is the most collectible quartz. It is translucent, meaning light passes through it, and it can appear as chunks of glass when at least partially tumbled in streams and beach gravels. Unlike pure, crystalline quartz that form in hexagonal crystals, agate features banding and impurities and shows no crystalline structure. Agate often forms at the top of lava flows, hardening inside bubbles in the basalt, or sometimes forms as seams between lava flows. Carnelian, a light to dark red-orange variety of agate, is highly collectible. Some blue forms of agate, such as Ellensburg blue (from Washington State) and Holley blue (from Oregon), are probably more properly classified as chalcedony but are most commonly called agates.

  Agate is easily fashioned into cabochons, belt buckles, bolo ties, rings, necklaces, and earrings. When slabbed into thin sections, agate makes beautiful tables, countertops, and other displays. Agate shows up in many beach gravels along the coast of North America, around Lake Superior in Minnesota, along the Missouri River, in Montana, and in numerous other locales.
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  Amber is a general term for many different types of fossilized tree resin. The science and classification of amber varieties is extensive, but there are only two main amber-collecting locales in the world: the Baltic Sea in northern Europe, and the Dominican Republic. However, amber can be found in many other locales worldwide, identified on the World of Amber site: http://academic.emporia.edu/abersusa/geograph.htm.

  The movie Jurassic Park popularized the idea of extracting DNA from insects trapped within amber. Consequently, amber specimens with trapped insects command a premium.

  Amber is rare in North America, but deposits or discoveries have been reported in Kansas, California, Washington, New Jersey, Arkansas, and Alaska.
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  Ammolite is a fossilized ammonite shell restricted in geography to the eastern Rocky Mountains. The chemistry is complicated, but essentially the aragonite shell of the ammonite displays iridescence throughout the sheets of shell material. Green, red, blue, and violet colors seem to shimmer. Ammolite was designated as an official gemstone in 1981. It is commercially mined from Cretaceous deposits that made up the Western Inland Sea—primarily from the Bearpaw Formation. Most deposits are located in Alberta and Saskatchewan, but gem-quality deposits exist in Montana and as far south as central Utah.
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  Apatite crystals are not common and thus are highly collectible if gem quality. This phosphate forms tabular, prismatic hexagonal crystals, but again, they are rare. Most commonly, apatite is massive or granular and is mined for phosphate-based fertilizer. Varieties are blue, green, and clear and display some chatoyance (cat’s-eye reflec tion), making for good cabochons. All collectors should keep at least one good sample of apatite in their field identification kit, as it is the defining mineral for 5 on the Mohs scale of mineral hardness. Human teeth contain apatite, which provides more hardness than calcite. Best collecting opportunities include pegmatites, such as those found in the Keystone District of South Dakota’s Black Hills; many other states have apatite deposits.
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  Aquamarine is a highly collectible variety of blue beryl that is not common in the United States. It is marked by pale blue, transparent to translucent hexagonal columnar crystals, but it can be brittle and is a challenge to work with. Also be aware that the color can fade over time. Aquamarine is usually associated with pegmatites. Two US deposits stand out—near the Powder River Pass in Wyo ming’s Bighorn Mountains, and at the top of 14,276-foot Mount Antero in Colorado.
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  Aventurine, actually another form of quartz, is commonly green. Other colors include blue, orange, and brown. What makes aventurine stand out is its tendency to shimmer or glisten, thanks to the presence of small, platy mica crystals. This effect is called aventurescence. Because it is relatively hard—6.5 on the Mohs scale—aventurine can be polished and thus used in most jewelry applications. It also makes for interesting and decorative yard rock; www.mindat.org shows deposits in Nebraska, West Virginia, and Vermont, associated with metamorphic rocks as a source of mica.

  [image: image]

  Azurite is an easy copper ore to spot because it isn’t green malachite, which is much more common. Azurite is a stunning blue in comparison. The two are often but not always found together. Azurite is rarely carved or fashioned into designs, but it makes for stunning displays when found in velvety, botryoidal form. Many of the top specimens come from copper mines around Bisbee, Arizona.
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  Basalt is a common type of lava and not valued for much more than yard rock or for building modest walls in a garden. However, when basalt cools into large columns, it is valuable for large displays. You can drill a vertical hole through a large basalt column and turn it into a fountain. Smaller columnar basalt exposures, where the columns are less than a foot across, are easier to work with, and the hexagonal form is easy to slice into attractive coasters and tiles. Columnar basalt and colonnades are fairly common in basalt flows across North America.
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  Beryl is an aluminum silicate with beryllium in the crystal lattice. To find it, look for pegmatites, which are dikes and intrusions with very large crystals either in vugs or in the veins themselves. Aquamarine, emerald, goshenite, and morganite are all forms of beryl. The hexagonal crystals of plain beryl are common in some pegmatites, but true gem-quality specimens are rare. California, South Dakota, Idaho, Colorado, North Carolina, and the New England states have yielded beryl-bearing pegmatites.

  Emeralds are a green form of beryl, usually associated with certain pegmatites. Gem-quality emerald is rare; Colombia is the world leader in emerald production, although Zambia has recently produced more and more high-quality emeralds. North Carolina is the acknowledged leader in gem-quality North American emerald production, and there are several fee-dig operations around the state’s Alexander County.
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  Calcite, or calcium carbonate, is quite common, and only a few forms are prized by collectors. Sharp, double-terminated crystals are rare but possible. Calcite usually forms as small encrustations like quartz, but they are not hexagonal, favoring dogtooth or nail spar habits; some of these plates are worth collect ing as display pieces. Calcite is usually slightly yellow, so clear, pure calcite rhombs are noteworthy. Also, clear rhombs show interesting double refraction; if you place an image under a good calcite specimen, you’ll see two copies of the image. Prospectors soon learn to recognize that the two important angles for calcite crystal faces are 74 and 55 degrees. Calcite is the defining mineral for 3 on the Mohs scale and thus should be a part of every collector’s field identification kit. It is a ubiquitous mineral, present in sandstones, many igneous rocks, and some metamorphic rocks. Pure, clear calcite is known as Iceland spar and comes from deposits in Iceland, China, Mexico, and New Mexico.

  [image: image]

  Chalcedony is the main classification category of cryptocrystalline quartz, which has such a loosely identifiable rock structure of minute crystals that it may as well have no crystal structure. Some of the common, collectible forms of chalcedony include agate, aventurine, carnelian, chrysoprase, heliotrope, moss agate, and onyx. All forms are transparent to translucent and quite hard, 6 to 7 on the Mohs scale, and show no cleavage; they have a common conchoidal fracture and a waxy luster that can range to vitreous, dull, greasy, or silky. Quartz is one of the most common minerals on the surface of the Earth, and the presence of chalcedony almost everywhere in one form or another is a big reason. Here’s a good link from the United States Geological Survey: http://minerals.usgs.gov/minerals/pubs/commodity/gemstones/sp14-95/chalcedony.html.
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  Fossil concretions are round masses of limerich material that typically form around organic debris in rocking tidal zones. Sticky clay builds up in a round shape due to rolling around in water. The majority of these round concretions are plain mud balls, having formed around something tiny. But some concretions form around ammonites, shark teeth, crab skeletons, seal vertebrae, and whale skulls. Fossils found inside concretions are usually protected from erosion and are well-preserved. Eastern Wyoming is noted for large concretions bearing big ammonites; many Cenozoic sedimentary rocks, especially in coastal zones, play host to these rocks. There are numerous other locales in sedimentary deposits across North America, especially along the continent’s west coast.
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  Copper is rarely found in elemental “nuggets”; even coppery stringers are rare, as they oxidize quickly. Large chunks of pure native copper make for attractive display pieces but are easy to simulate, so beware. Pure, native cop per nuggets still show up on Michigan’s Keweenaw Peninsula. Fee-digs, museums, parks, guided trips, camping—there are Internet links galore for copper collecting in the Upper Peninsula of Michigan: www.exploringthenorth.com/rocks/collect.html.
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  Diamonds are rare but not completely out of the question. Believe it or not, there are a few opportunities to rockhound and prospect for diamonds in North America. Diamonds are closely associated with kimberlite, a dark gray to blue igneous rock known to be found in Kimberley, South Africa. Kimberlite pipes apparently extrude at the earth’s surface from far below and form as circular dikes. Being susceptible to erosion, these pipes often appear at the surface as round ponds or small lakes, and diamond miners have learned to track down these pipes by searching for diamondiferous kimberlite and screening for the exotic garnets associated with these rocks. Wyoming offers several areas where kimberlite pipes have intruded into old Archean craton rock. Here’s a link for prospecting in Wyoming: www.wsgs.uwyo.edu/research/minerals/Diamonds.aspx. Arkansas’s famous Crater of Diamonds State Park has a fee-dig operation open to the public: www.craterofdiamondsstatepark.com.
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  Epidote is a light-yellow to dark-green mineral that makes nice display pieces when arranged as a coating of tiny crystals on igneous rocks. There are numerous varieties of epidote, as it is a common rock-forming silicate mineral with common elements such as calcium, alu minum, and iron. You can find epidote in metamorphic rocks such as schists and marbles, in igneous rocks, and rarely by itself as transparent, dark-green crystals. Prince of Wales Island in British Columbia is a well-known source of “jackstraw” epidote, which includes crystals that fan out in a spray of dark-green needles.
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  Flint is uncommon in North America; it is more common in Europe, where immense deposits of exquisite quality have yielded flint tools dating to Neolithic times. Knapping is the primary use for flint, now that flintlock rifles have fallen out of fashion. Think of flint as a variety of chert that originates in chalk or marly lime stones, usually as nodules. Flint seems to form as an organic silica gel in limestone crevices. Look in known limestone areas, which appear in the eastern United States.

  Fluorite is the defining mineral for a hardness of 4 on the Mohs scale, so every collector should have a nice crystal for testing between feldspar and calcite. Fluorite most commonly forms in the cubic mineral habit, forming attractive crystals. It is used in smelting iron, helping molten slag to flow more freely, but collectors know it for the phenomenon of fluorescence, where minerals glow in different colors under short- and long-wave black light. Many US states have fluorite deposits; it is the state mineral for Illinois, which at one time led the nation in fluorite production. Two other noted locales are Newfoundland’s Burin Peninsula and the Rock Candy Mine near Grand Forks, British Columbia, which is a fee-dig operation (www.rockcandymine.com).

OEBPS/Images/chpt_fig_001.jpg
Alexander von Humboldt was a
superb field worker and one of
the great general scientists in
history.






OEBPS/Images/chpt_fig_006.jpg





OEBPS/Images/chpt_fig_019.jpg





OEBPS/Images/chpt_fig_014.jpg





OEBPS/Images/chpt_fig_010.jpg





OEBPS/Images/frn_fig_004.jpg





OEBPS/Images/frn_fig_005.png





OEBPS/Images/chpt_fig_013.jpg





OEBPS/Images/frn_fig_001.jpg
MODERN

HANDBOOK

Second Edition





OEBPS/Images/chpt_fig_018.jpg





OEBPS/Images/chpt_fig_009.jpg





OEBPS/Images/chpt_fig_005.jpg





OEBPS/Images/chpt_fig_017.jpg





OEBPS/Images/chpt_fig_012.jpg





OEBPS/Images/frn_fig_002.jpg





OEBPS/Images/chpt_fig_004.jpg





OEBPS/Images/frn_fig_007.png
Casual Pebble | Rockhound | Prospector | Field
Observer | Pup Geologist | Engineer






OEBPS/Images/chpt_fig_008.jpg





OEBPS/Images/frn_fig_003.png
FALGON





OEBPS/Images/frn_fig_006.jpg





OEBPS/Images/chpt_fig_002.jpg
Table 1. Chemical Composition of the Earth

Iron 32.1%
Oxygen 30.1
Silicon 15.1
Magnesium 139
Sulfur 29
Nickel 1.8
Calcium 1.5
Aluminum 14
All others 152
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