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Preface




I have always enjoyed working with my hands and creating things. As a child, I spent hours drawing and doodling. My parents encouraged my creativity, sending me to various arts and crafts activities, even hiring their artist friends to give me lessons. I treasure that they fostered the artist in me.


I became interested in paper when I was studying at the University of Mainz in Germany for a year and took a course titled “Paper,” in which we cut, folded, layered, built, and sculpted with paper. A few years later, on a brief trip to Japan, I noticed handmade paper for the first time and decided to learn how to make it. I began in my kitchen with a blender and junk mail. I soon graduated to incorporating plant parts as decorative material — leek stalks, onion skins, flower petals. The process was enthralling and I began researching ways to return to Japan to study papermaking with the masters.


I was living in Brooklyn at the time, and little did I know there was a hand papermill right next door, in Manhattan! But I soon found Dieu Donné Papermill and became an intern, sweeping the floors, changing the cloths between the sheets of paper as they dried, cutting rags, and absorbing as much information as I could about papermaking. I was fortunate enough to be in the right place at the right time — the mill was expanding and I was hired on staff. I continued my experiments with papermaking and became interested in plant fibers — and soon I learned how to make paper literally from the ground up.


I am grateful to the many experts in this field who have taught and guided me through this process, both those I have worked with and learned from, and those I have never met. They are passing on an important tradition while breaking ground, developing new techniques, and reinventing old ones. Although I have spent the past seven years learning about handmade paper, I feel as though my journey into papermaking has just begun. There are so many subtleties — and that is what makes it so exciting to me. There is always something new to learn, lots of little adventures to take, a discovery to be made. Now it is my turn to share some of my knowledge with you and set you on your way.







Introduction




Papermaking is a craft whose ancient methodology and techniques, developed almost 2,000 years ago, still guide the ways in which paper is made today. Ts’ai Lun, an emperor’s eunuch in China, is often credited with paper’s invention in the year a.d. 105. This papermaking process was promoted and refined as it spread across the world and centuries later, in 1798, the first papermaking machine was invented in France by Nicholas Louis Robert. The machine was perfected in England in the early 1800s by the Foudrinier brothers, and as its speed and efficiency became apparent, hand papermaking became an old-fashioned and cumbersome method for making paper. Today, modern papermaking machines mass-produce paper in amazing quantities, but still use the same principles developed by our early ancestors.


In the first part of the 20th century, Dard Hunter, a researcher and historian, revived the craft of hand papermaking and eventually set up a mill in Connecticut for the small-scale production of paper with which to print his books about papermaking. Hunter traveled extensively around the world studying historical and contemporary papermaking practices and building a comprehensive collection of papermaking tools and paper samples. His collections and archive are currently housed by the Robert C. Williams American Museum of Papermaking in Atlanta, Georgia.


In contrast to Hunter’s interest in history and books, other artists became interested in handmade paper as an art medium. These artists began painting and sculpting with paper pulp, and making custom sheets for their prints. Papermaking programs were founded at various colleges and universities as artists began sharing their discoveries. In the 1970s, several small hand papermills formed, focusing on making paper for artists and on creating art from handmade paper. Today, many mills dedicate themselves to research, studying ancient techniques and adapting them to meet contemporary needs. By offering apprenticeship and internship programs, these mills are passing on knowledge of an age-old tradition.


Paper’s possibilities are endless, and there is heightened interest today in making paper from plants, which are plentiful, easy to harvest, and require little equipment to process. Professional papermakers and entrepreneurs around the world are using handmade paper made from common plant fibers to develop new products in the form of stationery, books, lamps, and jewelry in addition to simply selling unique handmade sheets. Economic development projects have sprung up around the world as environmentally friendly methods of producing paper are sought. Papermaking has become so popular that children now regularly learn how to make it in school.


With a few basic pieces of equipment and some garden clippings or prunings, you, too, can make paper. As you go through the different stages of processing your plants, I hope you will gain a new respect for this ancient tradition, as well as a wonderful sense of discovery and creation that sparks a tingle of joy.
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In addition to creating unique handmade sheets, papermakers shape, cast, and rework the surface of their papers to craft a wide variety of beautiful products.











Chapter 1 Collecting Plant Fiber




You do not have to go farther than your own backyard or neighborhood to find a number of plants suitable for papermaking. Many common garden plant parts make lovely papers, such as the leaves of irises, gladioli, and daylilies, the stems of okra and hollyhocks, and the stalks of corn. Even in your kitchen compost, you can find papermaking plant parts such as onion skins, artichoke leaves, and corn husks. If you do not have a backyard — I don’t, I live in an apartment in New York City — there are many other places to find papermaking plants. I collect onion skins from the bottom of the bin at the local grocery store, for instance, and get corn husks at the neighborhood farmer’s market. Nurseries and flower shops often have plant waste lying around, and roadside weeds such as cattails and phragmites are abundant and suitable for papermaking. Be creative — the possibilities are endless.
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Fiber in the Field


Fiber is a major component of papermaking plants, providing elasticity, flexibility, and tensile strength. Fibrous plants have been used for ages to make items such as cloth, rope, baskets, mats, and brushes. These plants can also be used to make paper, and they will often suffice as the sole ingredient in your sheets of paper.


As you venture out into your garden or the wilderness, keep an eye out for plants that might be suitable for papermaking. Experiment, do some research, or ask an expert to help you find plants that you can turn into handmade paper.




Safety


When you’re foraging for plants, be aware that some are poisonous. If you familiarize yourself with their appearance before you go into the field, they will be easy to avoid. Poison ivy, poison oak, and poison sumac are common plants that can cause skin irritations and allergic reactions. To protect yourself from inadvertent exposure, wear long pants, long sleeves, and gloves. It’s also a good idea to change your clothes and rinse off when you return from collecting.




Environmental Awareness


Respect the property of others. Many wild or overgrown places may seem inviting to forage, but you might not be welcome there; get permission before gathering plants from private property or public parks. If you ask, you might even get help. Friends of mine are so intrigued that I make paper from plants that they save their gladiolus and daylily leaves for me. Landowners will most likely be curious and maybe even grateful that you want to make paper out of their annoying weeds.


In addition to being sensitive to the people who own or tend the land, it is important to be sensitive to the life of the plants. While you’re getting permission to forage, you may be surprised to find that picking a certain plant will disturb a natural ecosystem, create erosion problems, or interrupt the life cycles of insects or animals. For example, during late summer and early fall, monarch caterpillars form their cocoons and feed on the milkweed plant. By simply delaying your harvest for a few weeks, you can avoid disrupting their habitat.


In some cases, the plant you want might be endangered or near extinction. It often takes a lot of plant material to make a few sheets of paper, so in the case of a struggling species, your harvest may not leave enough plants for the particular population to recover. As a rule of thumb, ask before you pick.




Equipment


There are a few simple tools you need to collect papermaking plants. Take a pencil and a notebook along for notes, and a camera if you wish to make visual documentation. A jackknife or a pair of hand pruners will be useful for cutting stems and branches. Don’t forget to bring a knapsack, bag, or string to tie up your cuttings and carry them home. Bring a pair of gloves to protect your hands from scrapes and scratches. If you plan to wade into a swampy area to collect grasses, it’s a good idea to wear waterproof boots.
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If you are a gardener, you will probably have all the equipment you need in your shed.








How to Find Papermaking Plants






	
Take a walk. Vacant lots, roadsides, riverbeds, swamps, gardens, farms, and train tracks are just a few locations in which you might find papermaking plants.


	
Do some creative research. Historical accounts of how people have used plants for papermaking and other crafts can be found in books on papermaking, textiles, and basketry. Early Chinese papermakers used hemp, fishnets, tree bark, and old rags for their fiber. Native Americans used tule (Scirpus validus), a soft-stemmed bulrush, to make mats, baskets, walls, and roofs. The bast of the lime tree (Tilia spp.) was used to make shoes and brushes in Russia. All of these materials and many others make fine paper.


	
Study a field guide. Although at first glance botanical nomenclature may appear baffling, it can help you focus your search for fibers and locate what grows in your region. Plants in the same botanical family often have similar physical characteristics, so by paying attention to botanical orders and plant family names, you can identify potential papermaking plants. For example, paper mulberry, also known as kozo, which is one of the predominant papermaking fibers in Japan and also grows throughout the United States, is in the Moraceae family. True hemp (Cannabis sativa) and breadfruit (Artocarpus altilis), other members of the Moraceae family, are also good papermaking plants.


	
Study papermaking manuals. There are a few books that provide lists of papermaking plants and paper recipes. Plant Fibers for Papermaking, by Lilian Bell, is an excellent guide to over 80 plant fibers, and Winifred Lutz’s appendix in Japanese Papermaking, by Timothy Barrett, also contains recipes and detailed information for making Japanese-style paper with North American plant fibers (see Reading List).


	
Take a class. There are a number of papermakers working with plant fibers who teach at art centers. Papermaking courses are also offered at some colleges and universities.


	
Ask an expert. If you have trouble identifying or locating a particular plant, call a local botanist or horticulturist. You can find these experts at local colleges or university extension services, plant nurseries, botanical gardens, or horticultural societies.







Harvesting


In general, harvesting at the end of the growing season will yield the most papermaking fiber, but there are a few other things to consider. For instance, you might want to let the plant naturally decompose in the field to make processing easier (see Retting). In addition, most fibers can be harvested during more than one season, and paper made from fiber harvested in one season may look different from paper made from the same fiber harvested in a different season. For example, young nettles (Urtica spp.) harvested in spring make a green paper, but if they are harvested in fall the resulting paper is brown. The age of the plant, soil, and environmental conditions such as air quality and rainfall will also affect the fiber quality and the look of your final sheet. Experiment with different seasons and locations, and keep records of your harvesting and paper results.






Plant Names


Botanical names are the standard way to identify plants. A botanical name usually consists of two Latin words. The first designates the genus (a group of plants with a distinctive set of similar characteristics) to which the plant belongs. The second denotes the plant’s species (a smaller, even more similar group within the genus). The species name may refer to the place of origin or one outstanding character­istic of the plants in that group. For example, the Latin name for flax is Linum usitatissimum. Linum indicates that it belongs to the genus Linum, and usitatissimum, its species name, means “most useful.”








Papermaking Fibers




There are three main types of plant fiber used in papermaking: bast (inner bark) fiber, leaf fiber, and grass fiber. Papermaking Plants, a guide to plants in each category, will help you get started, but its list is by no means exhaustive. From other papermakers, books on fibers, and my own experiments, I have discovered papers made from many plants, ranging from common items such as wheat straw (Triticum aestivum) and hostas (Hosta fortunei) to things I would never think of using, such as seaweed. When you collect your first plant fibers, I recommend starting with a plant from one of the lists — one that is widely used to produce paper. After you become familiar with processing, feel free to go out on your own and experiment with new or unusual fibers.




Bast Fiber


The fibrous inner bark located between the outer surface bark and the inner core of trees or shrubs is called the bast. There are three types of bast fiber: woody, herbaceous, and petiole. Woody bast is found in the stems and branches of shrubs, such as blackberry; vines, such as kudzu (Pueraria lobata); and trees, such as willow (Salix spp.). Herbaceous bast is found in the stems and branches of nonwoody annuals and perennials, such as nettles and milkweed (Asclepias speciosa or A. syriaca). Petiole bast is found in the leaf stalks and stems of long-leaved plants such as those in the banana family, like manila hemp (Musa textilis).


Once you have collected enough plant material, you will need to separate the bast fiber from the woody core and outer bark. In certain plants the bast fiber can be easily separated from the woody core after harvesting. With other plants you will need to steam or ferment the stalks in order to recover the bast fiber (see here).
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Estimating Bast Fiber Yields


The number of paper sheets your fiber will make can vary greatly, depending on the fiber and the thickness of your paper sheets. As a very rough estimate, 1 pound (500 g) of bast and petiole fiber will produce about 30 thin sheets of 81⁄2" x 11" paper, and herbaceous bast will produce just a bit less.





Collecting Woody Bast Fiber


If you cut a shoot of a tree, shrub, or vine and look at it in cross section, you will find the bast fiber between the outer black bark and the woody core. To collect this woody bast fiber, choose shoots or branches of tree that are 1⁄2 to 1 inch (1.25 to 2.5 cm) in diameter. Smaller shoots will have less fiber; larger ones might be tough to process. Cut the shoots at a 45-degree angle near the base or just above a bud, leaving the main plant intact so that it can continue to grow. (The angle is important, because it will help you later in the stripping process.) Many papermakers harvest bast fibers while they are pruning. Remember that you are using only the inner bark for papermaking, so you need a fair amount of branches to produce a small amount of paper.


In order to have enough bast fiber to make paper, you need to harvest at least five or six branches that are each approximately 5 to 6 feet (1.5 to 1.8 m) long, stripped of leaves and twigs. This will yield approximately 1 pound (500 g) of bast fiber.




Collecting Herbaceous Bast Fiber


Herbaceous bast is collected much as you collect the bast of trees; by cutting the stalks at an angle. Annuals like hollyhock (Alcea rosea) and okra (Abelmoschus esculentus) can be simply pulled up by the roots. The roots, leaves, and twigs should be removed. (Hollyhock roots and okra fruit can be used for formation aid if they are cleaned and frozen — see here.)







Other People’s Garbage Can Become a Papermaker’s Fiber


Papermakers Jean and Bryan Battey moved to North Carolina a few years ago and set up a papermaking studio. Surrounded by fields of tobacco (Nicotiana tabacum), an herbaceous bast fiber, Jean had an inkling that waste from the annual harvest might be made into paper. Each winter, farmers remove the dried leaves (which are used to make smoking tobacco) from their stalks and either burn the waste or send it to a landfill. One January, Jean asked a neighboring tobacco farmer if she could have the leftover stalks, and she received a truckload. Jean and Bryan processed the batch of tobacco stems into paper, and their studio, Laughing Fish, now produces naturally golden stationery and cards made from 100 percent North Carolina tobacco fiber (see paper sample below).
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Collecting Petiole Bast Fiber




The petiole of a plant is the leaf stem that is connected to the stalk and supports the blade of the leaf. In manila hemp plants, the leaf stalks are often many feet in length and contain long strands of bast fiber, which are easily obtained once the stalks are cut from the plant. Many banana plants in the Musaceae family yield this type of fiber, and they usually have fibrous trunks as well. Petiole fiber tends to be very tough and can require extensive processing. To harvest, cut the leaf from the trunk of the plant and isolate the leaf stalk (in some cases, the leaf may be fibrous as well). Then pound or scrape the leaf away from the petiole fiber (see here).




	When harvesting bast fiber, do not collect branches of dead trees (the fiber will be impossible to strip).
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Elizabeth Rappe


A worker in Ecuador strips the petiole bast fiber from the long leaf stalks of the abaca plant, which can grow to lengths of 8 feet (3 m).
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Elizabeth Rappe








Leaf Fiber




In most cases, substantial elongated leaves, such as those of iris (Iris spp.), sisal (Furcraea andina), or yucca (Yucca filamentosa or Y. elata), are the best sources of leaf fiber for papermaking. To determine whether a leaf will yield paper, I check its tear strength — the harder it is to tear crosswise, the better the paper will be.


The easiest leaves to process come from plants like irises, gladioli (Gladiolus spp.), and lilies, whose flat leaves can be cut right from the plant and are ready to process directly into paper pulp. These types of leaf fiber can be collected in spring or fall; they produce a green paper in spring and a brown paper in fall.






	
To harvest in spring, cut individual outer leaves near the base of the plant. The leaves at the core should be left on the plant so that it can continue to grow.


	
To harvest in fall, collect the leaves when they drop from the plant — a gentle tug will release the leaf from the tuber underground, where the leaf is connected to the plant.







Thicker, more fleshy leaves from swordlike plants like sisal hemp (Agave sisalana) and yucca have long stringy fibers inside that look like fishing line. These fibers are difficult and time consuming to process, and often require specialized equipment. Harvest these leaves as you would any others, removing only the outermost leaves and cutting them near the base. Their fleshy connective tissue should be removed immediately after harvesting by decortication, retting, or cooking (see here).


 With any leaf fiber, you will need to have at least 1 pound (500 g) of dry fiber to make approximately 15 sheets of 81⁄2" x 11" paper. The dry weight is tricky to determine if you are collecting fresh leaves — I usually collect more fiber than I think I will need.






	When searching for sources of leaf fiber, look for plants whose leaves structurally hold themselves upright.
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A sisal field in Ecuador. Notice the elongated leaves, which are an excellent source of leaf fiber.









Finding New Uses for Sisal


I recently took a trip to Ecuador, where a small community is making paper with sisal leaves. Sisal farmers there have grown and harvested the plant for decades, and until recently they sold the fiber, which was used to make coffee sacks, rope, baskets, mats, handbags, hats, and other products — everything, it seems, except paper. Recently, however, the market for the sisal had practically vanished due to the introduction of synthetic materials. While talking to a papermaker, a community-development worker who was searching for an innovative way for the farmers to use sisal discovered that sisal was indeed a papermaking fiber. So to generate income for the farmers and conserve an area of biodiversity by teaching them an environmentally friendly occupation, a full-scale papermaking production facility has been developed by CARE Ecuador (see paper sample below).
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Grass Fiber


The short fibers of grasslike plants contain less cellulose and are more brittle than leaf or bast fiber, but nevertheless they make interesting papers. Tall weeds and wild grasses such as straws, rushes, sedges, swamp grasses, and beach grasses are good sources of papermaking fiber. You can even use cornstalks and corn husks. Many grasses can be harvested in any season and are relatively simple to process.


The best papermaking grasses are the ones that are the most difficult to tear. When you find a good source, collect all but the roots and remove the nongrassy parts of the plant, like cattail spikes and wheat fronds.
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Three widely available sources of grass fiber are rush, sedge, and any of the various grasses.






Some grasses, such as bamboo (Phyllostachys aurea) and sugarcane (Saccharum officinarum), are extremely tough and must be crushed or shredded. Some papermakers use garden shredders to crush tough grasses. However, if you live in an area where sugar is processed, you may be able to obtain leftover crushed stalks, called bagasse, directly from a manufacturer. (Mix bagasse with another fiber, since it does not hold together well on its own.)


With grass fiber, 1 pound (500 g) of dry fiber will yield about 10 small, lightweight sheets of paper. Collect more fiber than you think you will need to ensure that you have enough. You can always dry and store the rest for future processing (see here).




	Don’t base the amount of grass fiber you collect on volume; base it on weight. Grass fibers are filled with air and are deceptively lightweight.









Other Plant Fibers


There are many fine sources of papermaking fibers that do not fall into the above categories. For example, one papermaker in Oregon collects seaweed that washes up from the ocean after storms and makes a beautifully translucent brown-flecked paper. Another papermaker in England uses mango skins to produce lovely sheets. I have seen papers made from mushrooms and other fungi, and even from rhinocerous dung (which is practically a grass fiber). You can try making paper with just about any plant — if the plant doesn’t yield a fibrous pulp, you can use it as a decorative element.




	
Seed fiber. Cotton (Gossypium hirsutum) is one of the most widely used raw materials for hand papermaking in the United States. After cotton has been ginned for textiles, weaker fiber left on cotton seeds is collected for papermaking. This fiber is processed into rough sheets, called cotton linters, which can be processed in a blender or a Hollander beater (see Fiber Preparation). Paper also can be made from cotton rags, such as your old ratty blue jeans and cotton T-shirts, but doing so requires a lot of work — the rags must be cut into tiny squares and beaten in a Hollander beater.

There are many other types of seed fiber you can harvest from the field, including thistle, kapok, and milkweed. Just gather the tufts or remove them from their seed pods.





	
Purchased fibers. If you do not want to collect your own plant fibers, you have many options for purchasing raw or already-processed fibers. You can buy many fibers from mail-order suppliers (see Resource Guide), including preprocessed fibers (like cotton linters); some semiprocessed fibers, such as abaca, Spanish flax, and esparto grass (Stipa tenacissima), in sheet form; the three traditional Japanese bast fibers, kozo, mitsumata, and gampi; and some grass, leaf, and seed fibers, such as wheat straw, raffia (Raphia farinifera), and kapok (Ceiba pentandra), in their raw, unprocessed form. Long, strong, flexible fibers like raffia and flax can be purchased at weaving supply shops. Sometimes you can even find sisal, jute (Corchorus capsularis), and other strong natural fibers for sale at your local hardware store in the form of string or rope.




	
Decorative fibers. Plants that you might expect to make the most beautiful papers may not contain enough fiber to hold together as sheets. Flower petals and tree leaves will not produce sheets by themselves, but when tossed into a vat of a more substantial pulp, they add a decorative touch to the sheet. Pigmented decorative plant material like flower petals should be blanched before it is added to a base pulp to prevent the color from bleeding. See Fresh Flower Petal Paper for instructions.


	
Recycled fibers. If you don’t have the energy to hunt for plants or the money to purchase fiber, you can often find all the raw materials you need in your garbage can or on your kitchen table. Instead of throwing or giving away your junk mail, newspapers, and magazines, for example, why not recycle them yourself? Just remember that each time a sheet of paper is recycled, it becomes slightly weaker. See the Paper from Preprocessed Fibers recipe for instructions on processing recycled fibers.
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