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  Help Us Keep This Guide Up to Date


  Every effort has been made by the author and editors to make this guide as accurate and useful as possible. However, many things can change after a guide is published.


  We would love to hear from you concerning your experiences with this guide and how you feel it could be improved and kept up to date. While we may not be able to respond to all comments and suggestions, we’ll take them to heart, and we’ll also make certain to share them with the author. Please send your comments and suggestions to the following email address: falconeditorial@rowman.com.


  Thanks for your input!

  



  

  To my daughter Amy, forever my baby girl.



  

  [image: image]


   An imprint of Globe Pequot, the trade division of


   The Rowman & Littlefield Publishing Group, Inc.


   4501 Forbes Blvd., Ste. 200


   Lanham, MD 20706


   www.rowman.com


   Falcon and FalconGuides are registered trademarks and


   Make Adventure Your Story is a trademark of


   The Rowman & Littlefield Publishing Group, Inc.


   Distributed by NATIONAL BOOK NETWORK


   Copyright © 2023 The Rowman & Littlefield Publishing Group, Inc.


   ALL RIGHTS RESERVED. No part of this book may be reproduced in any form or by any electronic or mechanical means, including information storage and retrieval systems, without written permission from the publisher, except by a reviewer who may quote passages in a review.


   British Library Cataloguing in Publication Information available


  Library of Congress Cataloging-in-Publication Data


   ISBN 978-1-4930-6441-0 (paper: alk. paper)


   ISBN 978-1-4930-6442-7 (electronic)


   [image: image] The paper used in this publication meets the minimum requirements of American National Standard for Information Sciences—Permanence of Paper for Printed Library Materials, ANSI/NISO Z39.48-1992.

  
 The author and The Rowman & Littlefield Publishing Group, Inc. assume no liability for accidents happening to, or injuries sustained by, readers who engage in the activities described in this book.





  

  Acknowledgments


  Special thanks to the staff at the Rice Northwest Museum of Rocks and Minerals in Hillsboro, Oregon. The museum was founded in 1996 and originated with the extensive personal collection of rocks and minerals accumulated by Richard and Helen Rice. Starting with a few beach agates in 1938, the collection is now nationally recognized as one of the finest rock and mineral museums in the United States. The Rice family was especially interested in copper minerals from Arizona and the Southwest, creating a world-class exhibit of azurite, malachite, and more. Also, thanks to the following helpful friends and acquaintances: Rachel Houghton, veteran technical communicator and longtime friend from Portland, Oregon, who helped with photography, touch-up, editing, and encouragement; and Martin Schippers of KleurColor.com in Seattle, Washington, who also helped with photography touch-up.


  [image: Rice Northwest Museum of Rocks and Minerals]

    Rice Northwest Museum of Rocks and Minerals



  

  Glossary


   alluvium: Dirt, usually. Stream and river deposits of sand, mud, rock, and other material. Sometimes sorted, if laid down in deep water; otherwise can be unsorted, if deposited during floods, earthquakes, etc. If glaciers were involved, the term “till” is used.


   anthracite: The hardest and most intensely metamorphosed form of coal.


   arkose: Sandstone that has a lot of unsorted, broken-up pieces of feldspar and quartz. Usually hard and not easily eroded.


   basement: The “lowest” and oldest rocks around, usually metamorphic, and frequently dating to the Precambrian or Paleozoic ages. They are usually less prone to erosion and make up mountain ranges and stunning cliffs. “Basement” refers to their placement at the bottom of a stratigraphic table.


   batholith: General term that refers to extremely large masses of coarse intrusive rock such as granite. Any rock formation over 100 km2 (39 square miles) is considered a batholith.


   bedding: The tendency of sedimentary rocks such as sandstone to reside in visible zones or marker beds, similar to tree rings.


   bleb: A round or oval cavity, air bubble, hole, or vesicle, usually in basalt, and sometimes filled with opal, agate, or chalcedony, and then eroded out.


   chemical sediment: Refers to the way certain limestones and dolomites precipitate material such as calcium carbonate, which falls to the bottom of the sea or bay and accumulates.


   clasts: Catchall term for the clay, silt, sand, gravel, cobbles, and boulders that make up nonchemical sedimentary rocks. The size of the clasts then determines the name of the rock.


   clay: Usually refers to the smallest mineral fragments, smaller than 2µm or ¹⁄₂₅₅ mm.


   cobble: Fancy term for rocks between a pebble and a boulder. The exact definition of a cobble is anything from 64 to 256 millimeters in size.


   contact metamorphism: The result of a hot igneous intrusion on the country rock. The contact zones between the intrusion and the surrounding rock can sometimes house interesting mineralization.


   density: Defines the weight per an agreed unit of volume. By weighing the sample and then dunking it in water and measuring the volume of water displaced, we get the density measured in grams per cubic centimeter. The general term “heft” refers to a field test for how dense a typical-size hand specimen feels.


   diatomite: Usually a white, chalky deposit that, upon microscopic inspection, turns out to be composed of tiny diatom fossils. These beds can often host common opal, precious opal, and zeolite deposits.


   drift: General term for glacial deposits composed of jumbled debris. Outwash plains and terraces are usually sorted, whereas tills and moraines are unsorted.


   dry wash: The sign of a seasonal stream that dries up during the summer months. These can be interesting for rockhounds, as specimen sizes are usually bigger because they haven’t been severely eroded.


   eolian: General term for wind deposits such as loess, sand sheets, ripples, and dunes, but also can refer to wind processes such as dust storms, sand-blasting, and desert varnish.


   eon: The longest division of geologic time is the super-eon. The model is: super-eon —> eon —> era —> period —> epoch —> age. Thus, we are in the Holocene epoch of the Quaternary period of the Cenozoic age of the Phanerozoic eon of the Cambrian super-eon.


   epoch: Shorter subdivision of a geologic period, usually corresponding to observed stratigraphy in the field.


   era: The four main geologic eras, from oldest to youngest, are the Precambrian, Paleozoic (which starts with the Cambrian), Mesozoic (the age of dinosaurs), and Cenozoic (ours).


   erosion: The forces and processes that continually grind down mountains and move their debris downwind or downhill.


   evaporite: As bodies of water dry up under desert conditions, they frequently get white or light-brown crystalline rings around the edges. These minerals are usually pure salt (halite, or sodium chloride) or a related halide, plus borax or gypsum also.


   exfoliation: This term refers to the way rocks, and in particular granite, tend to slough off skins or layers of outer rock, like an onion. The result is usually a rough, rounded shape, rather than angles and edges.


   facies: Field term used to describe how sedimentary rocks can be identified by the way they were deposited. The term biofacies describes the distinct fossil assemblage, while the term lithofacies could describe the similarities in a rock’s clast size. There could be several distinct facies identifiable in the field that make up an overall formation.


   float: Describes the difference between rock samples hammered from an outcrop, and thus with a known origin, and samples that exist as cobbles or boulders and not attached to bedrock. Prospectors are able to trace float to its source outcrop.


   flood basalt: Refers to the way basalt tends to pour out of cracks and vents and form rivers of liquid rock, and thus create plateaus of flat, layered deposits. By comparison, andesites pile up.


   flow cleavage: Describes the tendency of metamorphic rocks to arrange flat, elongated crystals into a parallel structure.


   formation: This is a key term to understand in field geology. Geologists assign formation names to mappable, recognizable rock assemblages and also note a “type” locale that defines the rest of the unit. Formations can be lumped together into groups or even supergroups. To become a formation, a group of similar rocks must be big enough to be worth the bother, must be the same age, must share some key similarity, and must be traceable across the surface. Some formations are divided into members.


   geologic cycle: The continuous cycle of destruction, recycling, and rebirth that defines the way the Earth’s crust works. There are countless variations on the scenario, but, in general, rocks are created, such as by a volcano, eroded, built back into sedimentary deposits, subducted, cooked, melted, then turned back into lava, and erupted again.


   graded bedding: Sedimentary rock term to describe the way a creek or river deposits alluviam, pebbles, and boulders in a typical sequence, from coarse to fine. Look for coarse conglomerates at the bottom and fine siltstones at the top.


   gravel: The best place for pebble pups and rockhounds to search for interesting material. Gravels usually consist of pebbles, cobbles, and boulders, in various ratios, and also contain varying amounts of sand and silt. Gravel bars refresh with each season and provide clues to the surrounding geology.


   hydrothermal vein: Best spot to investigate for interesting minerals. These hot, chemical-rich solutions, usually quartz, can either find an existing crack in country rock or create their own. If they cool slowly enough, hydrothermal veins can create ore deposits with large crystals prized by collectors.


   ignimbrite: The igneous rock created when hot volcanic ash and breccias pour out of a volcano or vent and are too heavy to drift away as an ash cloud.


   intrusion: Catchall term for the various granites, diorites, and related rocks that bulldoze their way through the Earth’s crust but never reach the surface. Cooling in place quickly results in fine-grained material; cooling slowly gives the individual elements more time to build up into larger crystals.


   laccolith: This is a small intrusion that squeezes in horizontally between beds and builds itself out laterally. These deposits usually have a neck, where material fed in, and a dome, depending on how forceful the intrusion was.


   lahar: When volcanic eruptions mix with melted glaciers, lakes, and snow, the result is a dangerous mudflow called a lahar. The material can flow quickly, but it will soon solidify into a concrete-hard mass of jumbled-up ash, fragments, and pumice.


   lava: Catchall term for extruded molten rock that includes basalt, andesite, rhyolite, dacite, and others.


   lode: The prized zone of rich, extended mineralization that usually ensures a successful mining operation. The term is reserved for larger vein networks that cover significant ground.


   luster: Term for the visual appearance of a mineral’s lighted surface. The way minerals reflect light can be helpful for identification, but terms such as metallic and waxy are not completely standardized.


   mafic mineral: These are the dark, heavy minerals that are rich in iron and magnesium, such as pyroxenes, amphiboles, and olivines.


   magma: The molten lava that eventually forms igneous rock when it cools. Magma that cools without eruption is called an intrusion; otherwise it is extrusive.


   magma chamber: The source cavity or reservoir for magma traveling up through the Earth’s crust.


   mass spectrometer: The one instrument you wish you had, because it can count ions and provide their exact distribution. A cheap, handheld mass spectrometer would revolutionize field geology.


   Mohs scale of hardness: The observation-based method of ranking a mineral by what it can scratch and what, in turn, can scratch it. Thus, diamond is alone at the top of the list at 10, and it can scratch corundum, which can scratch topaz, which can scratch quartz, at 7. The remaining minerals are: orthoclase feldspar, 6; apatite, 5; fluorite, 4; calcite, 3; gypsum, 2, and talc, the softest, at 1.


   native metal: Metals in their purest form are not significantly combined with oxides, sulfides, carbonates, or silicates, and are thus native. Gold, silver, copper, platinum, and mercury are examples.


   oil shale: A dark, organic-rich shale that sometimes contains enough petroleum-based ingredients to burn.


   oolite: Refers to the small, round form taken when calcium carbonates start to coat sand grains and roll around in a lime-rich sea bottom.


   ore: The term used to describe a viable mineral deposit that is worth mining. Usually refers to a metal-based mineral that must be milled.


   Original Horizontality: This term refers to the idea proposed by Nicholas Steno (1638–86) that sedimentary rocks are laid down flat. Since many sandstone beds are currently tilted, this simple concept meant other forces were at work.


   outcrop: A cliff, ledge, or other visible clue to the rock formations below.


   pegmatite: A key igneous rock, usually found as a vein or dike, with very large grains of mica, feldspar, and tourmaline, among others. Pegmatites tend to form cavities and vugs where large crystals can accumulate without crowding into each other and damaging their crystal structure. Pegmatites sometimes host smoky quartz, beryl, topaz, aquamarine, and other exotic gems.


   pelagic sediment: Catchall term for the fine sediments that slowly accumulate in deep marine environments. Rather than relying on silt or clastic debris, this material is predominantly derived from shells of microscopic organizations such as foraminifera. Accumulation rates are as slow as 0.1 cm per 1,000 years.


   porphyry: a hard igneous rock containing crystals, usually of feldspar, in a fine-grained, dark red or purple matrix.


   reaction series: Refers to the behavior of a cooling magma where some minerals form at high temperature, and others as temperatures cool. These conditions are observable in a laboratory setting.


   regolith:
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