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  Many people these days enjoy re-creating Native American weapons and survival gear. Randall “Hutch” Hutchison is shown with some of the items he has made to educate both children and adults to an earlier lifestyle.
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  Part I




  Flint Knapping
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  Stone was one of the basic tool-making materials beginning with prehistoric mankind and it was a very important material for the Native Americans. Shown are some artifacts from the author’s collection, including hide scrapers, hoes, arrows, and spear points. Some broken points are also shown to indicate different styles and sizes.




  Stone has always been a basic material for a variety of tools, beginning with prehistoric mankind, and natural stone was also utilized widely by the Native Americans. Stone was used to create arrowheads, spear points, knives, axe heads, digging tools, food preparation tools, and hide scrapers as well as for personal adornment such as beads, pendants, and necklaces. The types of stone utilized varied according to the locale, but some of the more easily worked and attractive stones were traded great distances. For instance, obsidian from the Rockies and chert from Tennessee, in the form of finished tools or raw materials, was traded across thousands of miles. The art of creating tools from stone, called “flint knapping,” is universal to all races of mankind. The term originated in England, where those who made flints for guns were called “flint knappers.” The source probably dates even farther back in time, though, to Germany, where the word knapp refers to chipping off pieces of stone.
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  Flint knapping is a fun and interesting hobby practiced by many modern-day primitive weapons collectors, builders, and hunters.




  The art and skill of flint knapping has become extremely popular with many people who wish to learn ancient skills. In fact, flint knapping has become so popular that clubs and informal gatherings are increasingly common. The work of many of today’s flint knappers is as beautiful, as well as useful, as those made by the ancients. But I warn you: this fun practice is addictive. With a pile of rocks near my back doorstep, I frequently find myself stopping to flake off a chip or two, even when I should be doing something else.
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  MATERIALS
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  Modern-day flint knappers have the same basic materials to work with as did their ancestors. A wide variety of stone materials can be used for knapping. Shown here is one of the author’s “stone piles.”




  Before flint knapping you first need the raw material: stone. Although working with stone is called flint knapping, even the experts argue as to what constitutes “flint.” Both old and new world peoples used flint, in its many varieties. Flint, also called “chert,” is basically a variety of quartz. Pure quartz is made up of silicon dioxide (SiO2), but it usually contains certain impurities. Because of the impurities, it has a wide range of colors, from white to gray to green, yellow, brown, smoky black, and blue. Flint is 100 percent quartz, while chert is usually less pure, about 90 percent quartz, but more readily found in many locales. Chert is found in several types of deposits, most commonly along with dolomite and limestone. The deposits include nodules, lenses, and beds. Nodules are roundish balls located in limestone. They have an outside layer called the “cortex,” which resembles rough tree bark. These nodules may range from about the size of an egg up to longer than a foot in diameter. Another type of nodule is the lens-shaped. They look more like the cross shape of a lens and they range from very small to some that are a dozen feet or more in length and several feet across. Chert beds consist of a layer of chert, the deposit varying from thin to many feet thick and sometimes miles long. Flint and chert, however, are not the only materials that can be used for stone tools. Other lithic stones include jasper, agate, petrified wood, chalcedony, and pure quartz. Jasper is similar in appearance to flint. It is typically reddish orange or yellow because of its high iron content. It’s found in both sedimentary and basalt, or volcanic, rocks and is found over much of the North American continent. Agate, which was often used by the Native Americans of the Northwest, is a very colorful stone with varying bands of color. Petrified wood or fossil replacements occur where organic matter is layered between sediments of lava and ash. They are also very colorful, but found mostly in the West. Petrified coral, from Florida, is another fossil material that can be used for knapping. Chalcedony is a form of quartz that is very smooth and has a sort of waxy feel. It can be transparent or translucent and comes in several colors from white to gray, brown to black. Straight quartz, either clear “rock crystal” or brownish “sugar quartz,” was also a popular material with the Native Americans of the West Coast. Other names or materials include: quartzite, opal, sard, basalt, horntel, limestone, metabasalt, metarhyolite, and prase.
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    Chert (sometimes called “flint”), in many of its different varieties, is one of the most common knapping materials. A good geology book is invaluable for identifying the materials.
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    Chert is found in a variety of different types of deposits. Nodules are roundish balls with an outside bark-looking layer called the “cortex.”
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    Chert is also found in another type of nodule called a “lens” because of the flattened appearance.
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    Chert is also found in beds or layers.
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    Other lithic stones used for napping include jasper, agate, petrified wood, and quartz. Shown is a broken “found” quartz point.




  A very popular material west of the Rockies and traded greatly is obsidian, or volcanic glass. Most obsidian is black, but browns, greens, and blues are also found. Obsidian is translucent. Although not a mineral or mineraloid, obsidian has a composition similar to granite. It does not fracture in the same manner as the flints, and lends itself to the sharpest edges you can create with knapping. It is fairly easy to work and great for the amateur knapper.




  Whichever stone you choose, it must be fine grained without fractures and when struck it should break like glass with a conchoidal structure, which looks like concentric circles or clam shell–like scar patterns. Of course, one of the most unusual materials of the Native Americans was glass, often from milk bottles. Another favorite source was the red glass lenses taken from railroad switch standards. Your favorite beer or wine bottle glass can even be used for knapping.




  FINDING THE MATERIALS




  You can usually find some sort of natural stone suitable for knapping in almost any region of the country. One tactic is to locate literature describing the geological formations in your state or area. This information is available from the U.S. Geological Survey or, in most cases, from your local County Extension Office. Some excellent natural stone sources in many areas are streambeds, ravines, or gravel beds where stones eroded from banks and other areas may have been washed. Road cuts and construction projects can also provide good sources. With the growing popularity of flint knapping, you can also often trade or purchase raw materials at rendezvous, or from other primitive weapons aficionados. Of course, in order to find the materials you must be able to identify the various types of minerals and stones. A number of good books have information on minerals including the Golden Field Guide to Minerals of the World.
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    Half the fun of knapping is hunting for the materials. Cut road banks, eroded creek banks, gravel banks, and worn-out eroded pasturelands, all offer good prospecting possibilities.




  Minerals vary in their degrees of hardness, and they all fracture differently. “Hard as a rock” is indicative of many flints. On the other hand, some, such as chalcedony, have a softer, more “predictable” fracture. The cherts fall somewhere between. Rated on the Mohs’ scale, the most common measure of a mineral’s hardness, talc is the softest at 1, quartz is 7, and diamonds are 10. The softer, more predictable stones are the easiest for knapping and also produce the most consistent tools. It’s extremely frustrating to work a point for some time, only to have it fracture in the wrong place and ruin the piece. But it happens, even to the experts, especially with some of the harder minerals.




   WATER AND HEAT-TREATING




  One ancient method of making a stone more workable was to soak it in water. Soaking fills the spaces between the crystals to some degree, with some stones, and provides more pressure when the stone is struck. Soak the stones in a bucket of soft water for a few days before working with them. A process used in some instances by the Native Americans and even more so by today’s knappers is heat-treating the stone. Heat-treating does make many of the harder stones easier to work, but it can ruin some of the softer stones. You will have to experiment to determine whether it works with the stones you have. The first step is to attempt to flake without any heat-treating. If the stone is too hard to work easily, you then should consider heat-treating.
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    Many stones were “heat-treated,” even by the early Native Americans, to make them more workable. A fire pit is the simplest method.




  Two theories are given for the advantages of heat-treating. First, heating remakes the crystals into a more uniform, denser form. This allows for greater consistency in creating flakes, creates longer flakes, and, because the material is denser, requires less effort in creating flakes. Another theory claims that heating creates microfractures of the crystals and the matrix surrounding them. This in effect weakens the stone to give it more workability. Not all stones need heat-treating. And, in some cases, you may lessen the workability of the stones by heat-treating. It’s a good idea to first experiment with the stone to see if the treatment is needed.




  Stone can be heat-treated in several ways, from the ancient method of in-ground pit heating to using your roaster oven. The Native Americans heated rocks in pits dug in the ground, and this is still a fairly easy method of heat-treating. You will need a good supply of dry kindling and wood for the fire, as well as a safe place to burn it. Dig a pit about 8 inches deep and as wide as you have rocks to fill it in one layer. It should be at least 3 foot square in order to build a fire hot enough for heat-treating. The soil removed from the pit should be mounded around the edges of the pit. Build a fire in the pit and allow it to burn for several hours to dry out the soil. Then place the rocks in the pit and cover them with 1 inch to 1½ inches of soil. Tamp the soil down solidly over and around the stones. Use the soil around the pit to create a dam to hold the coals in place. Start a new fire on top of the tamped soil. Keep adding wood until you get a good bed of coals up to the edges of the soil dam. As the fire burns, keep stirring it to bring up new materials. After six to eight hours of burning you should have a bed of coals about 6 inches thick. Maintain this until it’s time to go to bed or about ten at night. If you’ve prepared the fire pit properly, the fire should burn all night, with hot coals still remaining at daylight. If the fire goes out overnight, you may need to rebuild it for a few hours. The biggest mistake many make is trying to uncover the rocks and look at them before they are allowed to cool properly. This can result in the breakage of many of the rocks. Allow the pit and rocks to cool for at least two days and then scrape away the ashes. If the soil covering the rocks is still hot, wait another day. If the soil is cool, you can remove the soil and the stones. You should be able to reach heat-treating temperatures of 600 degrees Fahrenheit with this method.




  If you don’t have a safe place to burn in the open, an alternative is to partially bury a steel drum with the bottom cut out. Place sand in the bottom of the drum; add the stones, a layer of sand, and then the fire. You can use charcoal briquettes or wood; wood, however, makes the hottest fire. A steel top can be used to keep the sand dry when not in use, or as a rain cover when in use.




  Some knappers have also used crock pots as well as roaster ovens for heat-treating some of the mid-range hardness stones. Do not, however, use a microwave. It can cause the stone to heat too fast, creating the danger of explosion.
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    A steel drum with sand can be used to contain the fire.




  One of the most popular methods of heat-treating is with a ceramic kiln. Ceramic kilns allow for slow heating, extremely high heat for treatment of even the hardest stones, and the ability to very slowly heat-treat to specific temperatures. The method is simple: the stones are stacked in the kiln, and then the temperature is raised slowly, about 75 degrees Fahrenheit per hour, until the desired temperature is reached. For example, 650 degrees Fahrenheit is a typical critical temperature for mid-range materials such as Burlington chert. Hold the temperature for four to six hours, then turn off the kiln and allow the materials to cool slowly.




  One technique is to double-heat the harder stones. First, heat the unbroken stone. Then chip off blanks to be used for blades or points and reheat these.




  An excellent information guide, Roasting Rocks: The Art and Science of Heat Treating by D. C. Waldorf provides much more detailed information, including the different materials and critical temperatures, as well as hold times for the heat treatment of stones.
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  TOOLS AND WORKPLACE
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    Early tools were “natural” tools found near at hand. Today’s knappers use many of the same simple tools. Shown are the tools of modern-day knapper, Marty Horn.




  The ancients and Native Americans used only a few “natural” tools, readily found at hand for knapping, and today’s “purists” do the same. Some more modern tools can also be used for some purposes if desired.
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    Hammerstones are some of the most common tools. They are typically hard materials used to strike against the work stone. Water-washed, round creek stones are some of the best.




   HAMMERSTONES




  The first and simplest tools are hammer-stones. These are typically water-worn stones from a creek, river, or gravel bed that readily fit the hand and are heavy enough to be used as a hammer to break the chert materials into workable spalls (chips or splinters of stone). Hammerstones are typically of granite, quartzite, or other hard materials. You’ll need several hammerstones of varying sizes.




   BILLETS
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    Billets are handled, hammer-like tools also used to strike against the work stone. Native American billets were heavy, thick sections of moose or elk antlers. Modern-day knappers often use brass billets.
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    Pressure flakers are used to press against the surface to “pop” flakes. The pointed tines of deer or elk antlers were commonly used. One tip should be extremely fine for chipping off notches. Notched antler tips are also used to “lever” off chips.




  A billet is a bone or antler tool used for flaking. Large sections of heavy antlers, such as those from moose or elk, are used to strike the stone spall to knock off chips and shape the edges. Deer antler bases can also be used, but they should be heavy. The cut edges of the billets should be smoothed and rounded where your hand fits to prevent abrading your hand. Some knappers prefer heavy sections of copper for the task, and I’ve even used a heavy-duty tractor implement pin. But remember, iron and flint produce sparks, which can set off a fire.




   PRESSURE FLAKERS




  The upper, pointed tine end from deer or elk antlers is used to apply pressure to the edges of the spall to chip off small flakes. The handle ends should be rounded to protect your hand. You will probably wish to have several of these pressure flakers of varying sizes and point shapes. Some modern-day knappers use pointed copper tools for this chore as well. You’ll need one flaker with a very sharp and small point for creating notches. Notches can also be shaped with a file.
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    Punches are struck with a hammerstone to drive off flakes. Old-time punches were antler tips with their edges shaped like chisels. Copper punches were also used. An antler piece with an inset, ground-off nail head makes a very good punch.




   PUNCHES




  Indirect percussion is used in some instances, tapping on a punch to drive off flakes. Punches may be made of antler tips with their ends shaped to create a driving edge, or with antlers tipped with copper.




   ABRADERS
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    Abraders are needed to grind a flat edge for striking. A piece of sandstone is a natural abrader.




  Abraders are extremely important since they are used to shape or smooth a striking platform on an edge. Pieces of sandstone are natural abraders. A section of a broken grinding wheel can also be used.




   SAFETY TOOLS




  Modern-day knappers also should use safety tools. These include goggles to protect your eyes from flying chips and leather gloves to protect your hands. Many knappers like to use leather kneepads, although I prefer a piece of leather laid over my knee. You will also need pieces of soft leather for holding the stone to be struck. Last, but not least, many materials, such as flint and chert, are silica based. If you breathe the fine dust from knap-ping, you are in danger of the lung disease silicosis. This can be a serious threat if you do much work indoors or without adequate ventilation. If possible, work outside where a breeze can blow the dust away. If you must work inside, make sure it is a well-ventilated spot and use a fan to blow the dust away. But do not work in an air-conditioned or forced air–heated building; the dust can be sucked into the vents and spread throughout the building, posing a threat to everyone inside. If you really get into knapping, it’s best to have a separate, well-ventilated “workshop.” To be safe, wear a respirator mask with filter cartridges designed for use with asbestos. And, again, always provide adequate ventilation.
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    A comfortable place to sit down and work is also important.




   A PLACE TO WORK




  Knapping is sit-down work. The Native Americans did it around their campfires. A small stool can provide the modern-day knapper with a comfortable height to position his knee for easy knap-ping. The workplace can be just about anywhere. My favorite is the back step to my shop. I have a big pile of rocks at hand, out of the way of other activities, and I keep my tools in a leather bag just inside the door. When I feel like chipping away, I reach for my tools, sit down for a bit, relax, and chip. Of course, this only works in good weather. A place indoors, where you can keep a small stool, your tools, and a pile of rocks, works just as well.
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