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Moss Medicine



“This richly informed and deeply researched book opened my eyes to clinical possibilities from a source I wasn’t previously aware of. Reading it inspired recognition of the huge number of moss species, which offer hope for novel medical treatments. This book discusses the research supporting new solutions for medical conditions, with particularly strong support for potential in dealing with both cancer and infectious diseases. I really enjoyed the fascinating chemical, medical, historical, and cultural insights that underlie the different uses of moss. I cannot recommend this book highly enough for those interested in nature-based therapeutics or traditional medicines and looking for inspiration.”

PETER SILVERSTONE, MD, FRCPC,
PROFESSOR OF PSYCHIATRY, UNIVERSITY OF ALBERTA

“I am both inspired by and grateful for Robert’s focus on medicinal mosses. As a practicing herbalist, I am deeply intrigued by their history, medicinal potential, and the immense role they play in the sacred web of life on our planet.”

CHAD CORNELL, INTEGRATIVE HERBALIST AND FOUNDER OF
THE HOLLOW REED SCHOOL OF HEALING ARTS & HERBALS

“As a medical doctor and ecology enthusiast, I loved this book, especially the wonderful introductory chapter that offers a wise perspective. I appreciate a book written by a holistic systems thinker that compiles an exhaustive reference that appeals to those concerned with a planetary, or one-health, approach to living.”

RAQUEL FEROE, MD,
ALBERTA MEDICAL ASSOCIATION
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Liverwort, hornwort and moss:

Hearty land plants you may come across.

Found on logs, stones and trees,

They won’t dry out or freeze,

And bryologists study this dross!

JAY BAILEY





Foreword

by Seán Pádraig O’Donoghue

Most people who have even dabbled in herbalism are familiar with the phenomenon of “the green curtain.” To the untrained eye, a forest or field looks like a single green curtain onto which all of our assumptions about the plant world and wildness are projected. Once you come to know even a few individual plants, that green curtain dissolves and is replaced by a complex interdependent community of living beings, each with its own nature, its own virtues, its own ecological niche.

The green curtain slowly drops—first you learn to recognize the great trees, then the understory, and soon the green curtain has fallen to the ground. There it remains.

Once the green curtain has fallen entirely to the ground, the newly trained eye can see the fungi and the soil and the saprophytic plants. But oddly, for many of us, the soft-bodied green beings that grow on stones and roots remain a somewhat uniform green carpet that we simply call “moss.” We are certainly at some level intellectually aware that the green carpet consists of a number of different species, but even to most herbalists they tend to blend into uniformity—not because they are all the same in any way, but because we have not come to know them individually. This book helps to shift that thought process.

Reading this book I learned that bryophytes—mosses, liverworts, and hornworts—are some of the oldest plants in the world. Widely varied and widely distributed, they are vital parts of the ecosystems that most of us inhabit.

I cannot think of a better guide to the strange and wonderful world of the bryophytes than Robert Rogers. Like many herbalists of my generation, I first discovered Robert’s brilliant and eclectic mind through his work on medicinal fungi. Before I encountered Robert’s writing, the only fungi in my personal materia medica were reishi and psilocybe. Along with mycologist Paul Stamets and a handful of others, Robert introduced many herbalists to the magnificent diversity of medicines that the fungal world provides to people (and to ecosystems).

In this book, Robert opens the world of bryophytes for the curious reader in much the same way. In the trademark fashion that will be familiar to readers of some of his sixty or so other books, Robert examines each species from the lens of many fields of knowledge, sharing information from the realms of medical research, folklore, ethnobotany, bioremediation, homeopathy, and essences. Together, these perspectives create a comprehensive picture of unique beings and their role in relation to humans as well as to the rest of life.

For herbalists, homeopaths, naturopaths, and flower essence practitioners (and perhaps some open-minded medical doctors), this book will provide a host of new medicines to consider bringing into the work of helping people in their quest for physical, emotional, and spiritual health. For naturalists it will provide new ways of looking at some fascinating plants in their ecosystems. For readers from every walk of life it will bring a deep appreciation of some of our most ancient wild kin, along with the inspiration to protect and nourish the places where they grow.

SEÁN PÁDRAIG O’DONOGHUE

Seán Pádraig O’Donoghue is an herbalist, poet, and teacher living in western Maine. He is the author of three books: The Forest Reminds Us Who We Are: Connecting with the Living Medicine of Wild Plants; Courting the Wild Queen; and The Silver Branch and the Otherworld: Forest Magic and Plant Allies.
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INTRODUCTION

Evolving from the Ancients


This is the forest primeval.

The murmuring pines and the hemlocks,

Bearded with moss, and in garments green.

HENRY WADSWORTH LONGFELLOW




Bryophytes, which include mosses, liverworts, and hornworts, are the second-largest group of land plants after angiosperms, and among the oldest. Worldwide, there are some 14,000 species of leaf mosses (Bryophyta), more than 6,000 species of liverworts or liver mosses (Marchantiophyta), and 300 species of hornworts or foliage mosses (Anthocerotophyta) (Chandra et al. 2017). Note that wort is from the Middle English wyrt, for “root,” “herb,” “plant.” A checklist by Söderström et al. (2016) suggests the total of both liverworts (Marchantiophyta) and hornworts (Anthocerotophyta) includes 7,486 species in 398 genera and 92 families. This number is decidedly low, as other authors suggest closer to 24,000 species worldwide.

The word bryophyte is derived from the Greek brúon, meaning “tree moss,” and phutón, meaning “plant.” The common name moss can be misleading. Spanish moss (Tillandsia usneoides), for example, belongs to the Bromeliaceae family, while reindeer moss is a lichen, spike moss a Selaginella spp., clubmoss a lycophyte, and Irish moss a seaweed.

There is controversy on the use of the plural moss versus mosses. The former is widely used by myself and the general population, but the scientific community deems only mosses as acceptable. The use of moss as a mass noun is to indicate a singular instance of its uniform nature (e.g. the moss blankets the rock) whereas mosses as a plural count noun is used to indicate various species/types of mosses. Both usages are grammatically correct, but it would make sense that mosses is used more often by the scientific community because they would be more inclined to identify and classify the little beings. Consider moose, which is used in both singular and plural senses. But the plural of mouse is mice. Oh well, such is the English language. . .
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Ceratophyllum demersum (Rigid Hornwort)

Photo by Alan Rockefeller



Bryophytes are distinguished by having no vascular tissue and no roots. They derive moisture from the air like a paper towel, absorbed from a leaf surface the thickness of which is only one cell, and they also extract nutrients from the air.

Hornwort is derived from the hornlike shape of the hornwort sporophyte, which is the multicellular diploid phase (Frangedakis et al. 2022).

They are found on all continents in a wide range of climates, ranging from deserts to polar regions. Access to moisture is a limiting factor to growth.

Most bryophytes remain hidden from humans simply because of their less noticeable domains. That may be a good thing, as where they grow does influence their flavonoid content. In one 2017 study (Wang, Cao et al.), it was shown that the flavonoid concentration in ninety samples of bryophytes varied from 1.8 mg/g to 22.3 mg/g. The study also showed that the flavonoid content in liverworts was generally higher than in mosses, with acrocarpous mosses (mosses with an upright growth pattern) higher in flavonoids than pleurocarpous species (mosses with a prostrate growth pattern). Bryophytes growing at low light levels exhibit the highest levels of flavonoids, and those of aquatic species the lowest. Also, the flavonoid content of low-latitude species was higher than those growing at higher latitudes.

The term ethnobryology was first coined by botanist Seville Flowers (1957) in a paper on their use by the Gosiute of Utah. Bryophytes, which have strong antimicrobial activity, have been widely used in traditional medicine for thousands of years for a variety of health conditions, including treatment of the liver, skin, and cardiovascular system. A study by Harris (2008) suggests the medicinal use of bryophytes has been explored mostly by Indigenous peoples of North America (28% of all species) as well as by Traditional Chinese Medicine (27% of all species). In China, for example, 40 species of bryophytes are used for medicine, while in India 22 species (but only those growing in Himalayan regions) are used. Oddly, there is no record of bryophyte use in Ayurvedic medicine.

Celtic traditional medicine, as recorded in the antique 1861 Welsh (Cymry) book The Physicians of Myddfai: Meddygon Myddfai, mentions using the river startip liverwort, Scapania undulata (Wagner et al. 2020). In a promising study by the National Cancer Institute, the antitumor properties of 123 mosses, 13 liverworts, and 1 hornwort was assessed (Spjut 1986). The research continues.

And yet, by and large, byrophytes are largely ignored by the medical community despite growing evidence of their ability to alleviate a number of chronic conditions. Perhaps this is partly because bryophytes do not produce flowers or seeds, drawing little attention from most botanists.

As a retired clinical herbalist, my interests lie in their medicinal potential for restoring human and animal health, as well as their potential to assist in the survival and well-being of our planet. The study of bryophytes is over a century old, but it’s only been in the last 40 years that we have seen a tremendous accumulation of information on their chemistry and potential medicinal uses.

As with lichens, there has been a decline in bryophyte cover and richness, which is an indicator of our changing environment, in particular the heavy metal content in air pollution. Many people have heard of Oetzi, the Neolithic Tyrolean Iceman. His frozen body was uncovered in 1991 when retreating glaciers exposed him to hikers in the Austrian-Italian Alps. Along with his body was the discovery of 75 or more subfrozen bryophyte fossil species, including ten liverworts. Today, only 21 of these bryophytes grow in the same area (Dickson et al. 2019). At present, bryophytes are mainly used more prosaically as material for seed beds, fuel, food, pesticides, nitrogen fixation, gardening, construction, clothing, furnishing, packing, and soil conditioning.

THE PEATLAND PURIFIER

Mosses sequester carbon, one of their many gifts. Sphagnum spp. mosses, for example, soak up massive amounts of carbon dioxide, far exceeding the rate of sequestration by all the rainforests in the world combined according to bryophyte expert Annie Martin (2015). Peatlands contain as much carbon as is present in Earth’s entire atmosphere, sequestering between 198 and 502 billion tons of carbon. Peat moss, especially sphagnum mosses, covers 85% of the province of Quebec, some 11.6 million hectares. One half square meter of moss sequesters one kilogram of carbon dioxide. Put another way: mosses sequester 6.43 billion tons of carbon annually from the atmosphere, or six times the carbon from altered lands (cultivated, agricultural lands) (Eldridge et al. 2023). And consider that mosses cover 9.4 million square kilometers of Earth’s surface!

As one example of the great potential of bryophytes, Green City Solutions, a German company, utilizes the dust-cleansing properties of mosses to purify urban air. They have developed several products, including something called City Tree, which cleanses air for 100,000 people every hour, removing 82% of fine dust and cooling the returned air by up to 4.5° F / 2.5° C. Their larger units, City Breeze and Wall Breeze, are currently in development.

Sphagnum moss communities host numerous microorganisms, including microbial polyesterases. Work by Müller et al. (2017) identified six novel esterases, which were isolated, cloned, and heterologously expressed in Escherichia coli. The enzymes hydrolyzed not only common esterase substrates, but also polybutylene adipate terephthalate, or PBAT, a common material used in biodegradable plastics. The widespread use of synthetic polyesters requires the development of new sustainable technology solutions to enable recycling.

There is currently a fear that peat bogs are contributing to the rise in methane, but this has been debunked by recent findings (Wilson et al. 2016). Peat moss regenerates quickly, is easily harvested, has a low sulphur content, and its heating value is superior to wood. Moreover, peatlands, when drained and neutralized of acidity, are prolific producers of leaf and root vegetables. Over 100,000 acres throughout Canada are currently under agricultural use, supplying a large amount of produce for Toronto and Montreal. In Germany, sphagnum farming is replacing drainage-based peatland agriculture to help tackle downstream pollution and climate change (Vroom et al. 2020).

On the other hand, the destruction of peatlands, bogs, and fens by the petroleum industry has created a unique ecological and environmental challenge. The re-creation of wetlands after their destruction by Athabasca oil sands companies in northeastern Alberta, Canada, will require the rapid cultivation of mosses, including fast-growing Sphagnum species. Fortunately, clonal in vitro cultivation of various species, including blunt-leaved bogmoss, Sphagnum palustre, is greatly increased some ten- to thirtyfold with the additions of sucrose and ammonium nitrate (Beike et al. 2015). These kinds of advances in biotechnology can help prevent the exploitation of wilderness mosses while also advancing the production of unique compounds for natural health and pharmaceutical benefit.
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Peat moss harvest in Scotland



Peat moss is a valuable commodity that is used primarily in dry form as a soil conditioner. In nineteenth and early twentieth century Europe, peat was heavily pressed into round button shapes and a design was stamped into it. Peat moss is a very good medium for germinating jack pine and stimulates the growth of tamarack (larch) seedlings. It is used by florists and horticulturists to start cuttings and propagate orchids.

Alberta, my home province, has 103,000 square miles of peatland, or over 16% of its land base. The provincial peat moss industry produces over $33.5 million in sales annually, with three quarters shipped to the United States. On the Observatory of Economic Complexity website, Canada-wide, the annual figure in 2023 was about $490 million. In Canada, it seems that there is more energy in native peat than in the forest and natural gas reserves. The United States imports about 98% of Canadian peatmoss production.

A University of Exeter investigation shows that “global warming will cause peatlands to absorb more carbon—but the effect will weaken as warming increases, new research suggests” (University of Exeter 2018). The destruction of peatlands is an ecological disaster. The world’s largest peat bog in Siberia, equal to the size of Germany and France combined, is thawing for the first time in 11,000 years (Martin 2015). As a result, untold levels of carbon dioxide are being released into the atmosphere. When peatlands are destroyed, they release up to two billion tons of carbon dioxide annually.

There is some good news to offset these revelations in the discovery that bryophyte spores are triggered into germination by smoke. A 2023 study (Yusup et al.) found that smoke enhanced the germinability of one-year old spores and considerably increased germination of spores naturally buried in peat for more than two hundred years. The study suggests that an increase in wildfires may lead to shifts in species dominance, which in turn may affect long-term carbon sequestration in peatlands. And in yet another bit of good news, some hornworts have been found to halt the growth of toxic blue-green algae by sucking up the nitrates, nitrites, and ammonia-based fertilizers.

THE EVOLUTION OF BRYOPHYTES

Let’s now take a look at the three categories of bryophytes, their similarities and their differences.

Mosses emerged at the end of the Mesozoic era and existed on Earth approximately 264 million years before flowering plants (Altuner 2008). About five hundred million years ago, what are now today’s land plants diverged from a common ancestry—the bryophytes and tracheophytes (the latter being vascular plants, including lycophytes, ferns, gymnosperms, and angiosperms). A fossil identified as Hepaticites devonicus is the thallus of a small leafy liverwort that lived approximately 400 million years ago (Hueber 1961). According to Britannica, an even older liverwort fossil dating from 473 to 471 million years ago was unearthed in northern Argentina.

Three different hypotheses are presently being considered for how bryophytes evolved some 450 million years ago. The first one suggests that they descended from the green alga Chlorophycean line. This is based on the protonemata of bryophytes being structurally similar to algae (Turmel 2020). The second hypothesis suggests that a green, unicellular algae may have evolved into a plant adapted to moist soil environments, and these plants, which possess the female reproductive organ archegonium found in mosses and ferns, may also be ancestors of the Chorophyceae algae line (Altuner 2008). A third theory suggests that bryophytes evolved from primitive vascular plants (Schofield 2001). Vermeulen (2011) speculates, “[It] is interesting in consideration of mosses own ancient heritage from algae, bypassing the more common developmental route that gave plants vascular structure and a root system, both of which mosses lack.”

Some liverworts have been found preserved in amber, a fossilized tree resin. Work by Heinrichs et al. (2015) identified 23 fossil species of liverworts preserved in Baltic amber and dating from the Eocene epoch 35–50 million years ago. To put this in perspective, the dinosaurs had been extinct for about ten million years before their appearance. Notably, the term Eocene derives from the ancient Greek term for “dawn,” referring to the early development of modern fauna. However, this pales in comparison to liverwort like fossils found in rocks in Oman that date back 460 million years (Wellman 2003), a discovery that predates fossils of mosses and hornworts by hundreds of millions of years. Adding to this body of prehistoric evidence, mats of fossilized liverworts were uncovered in a quarry in New York State that date back 380 million years (Hernick 2008), while in China, a rare liverwort fossil has been found to date back 411 to 407 million years (Guo et al. 2012).

CHARACTERISTICS OF MOSSES, LIVERWORTS, AND HORNWORTS

Mosses, liverworts, and hornworts differ in several ways:



	 
	Mosses
	Liverworts
	Hornworts



	complex oil bodies in leaf cells
	 
	x
	 



	fused leaves
	 
	x
	 



	thalloid
	 
	x
	x



	leafy
	x
	x
	 



	ventral rank of leaves
	x
	reduced/absent
	 



	lateral leaves with lobes
	 
	x
	forked



	pointed leaves
	x
	 
	 



	smooth edged leaves
	x
	 
	 



	spiral leaves
	x
	 
	 



	seta*
	x
	soft, hyaline and short-lived
	 



	peristome
	x
	 
	 



	*Bristle or hairlike structures



	elaters**
	 
	x
	 



	complex chemistry
	 
	x
	 



	rhizoids
	multicellular
	unicellular
	unicellular



	**Spirally twisted, hygroscopic threads among the spores




Most liverworts have opposite round leaves that do not spiral. An exception are the Homalia species, which has round leaves and no sharp point on the tip. Note that a magnifying glass or 10x jeweler’s loupe is essential for exact identification.

Hornworts have unique traits not found in other plants. These include their zygote development, which is longitudinal. The sporophyte stage in hornworts differs from mosses and liverworts in terms of lacking a seta (a bristle or hairlike structure), and it continually produces spores upward from a basal meristem.* Hornworts have only a single or few chloroplasts per cell. Some species contain a pyrenoid in chloroplast, also found in algae, but not in other land plants. They form symbiotic relationships with endophytic cyanobacteria (a type of gram-negative bacteria) and various fungal partners and possess one of the highest RNA editing rates of land plants (Frangedakis et al. 2022).
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Pellia sporophyte under magnification



Numerous studies show that bryophytes have antibacterial, antiviral, antifungal, and anticancer activities. In so doing they have the potential to address the skyrocketing rates of cancer and the numerous strains of drug-resistant microbials prevalent today. Liverworts, hornworts, and mosses harbor fungal endophytes that are gaining increased interest from researchers for their ability to address these health concerns. The term bryendophytes, a portmanteau of bryophyte and endophyte, now refers to this important and productive source of biota possessing unique medical compounds (Stelmasiewicz et al. 2023, “Bioactive Compounds”).

Bryophytes are a rich source of volatile terpenoids, with activities that are phytotoxic, antimicrobial, anticancer, antifungal, anti-inflammatory, antiparasitic, insecticidal, and piscicidal, to mention just a few benefits. The essential oils of bryophytes are antiviral and neurotrophic; they inhibit nitric oxide production and tubulin polymerization, relax the muscles, and are liver X-receptor alpha agonists and liver X receptor beta antagonists, among other activities (Asakawa and Ludwiczuk 2013). In many cases, some 10% to 15% of the compounds in bryophytes still have not been identified (Valarezo et al. 2020), suggesting unlimited potential health benefits as interest in these plants grows, and as we shall soon discover in the coming chapters.

Mosses, liverworts and hornworts contain salicin and its derivatives for protection from herbivores and microbes, as well as hormonal regulation for reproduction and growth (Whiteman 2023). It may surprise many readers that humans and other animals circulate small amounts in their bloodstream, mostly coming from diet.

In the chapters that follow we will examine the health potentials of bryophytes. We will consider traditional uses, modern medicinal applications, various water and alcohol extractions, and essential oil production.


AUTHOR’S NOTE ON HOW THIS BOOK IS ORGANIZED

As you read ahead, you’ll notice that the bryophytes (mosses, liverworts, and hornworts) are organized by genus. Each genus has a list of species by their common names found in that genus (such as “Magellanic Bogmoss”) as well as groups of names in plural (such as “Feather Mosses”). For more prominent genera, a green box contains descriptions of the geographic range, habitat, practical uses, and medicinal applications of a number of species in that particular genus. Each species does not necessarily have every attribute presented in the summary, but collectively the species in that genus share these characteristics.

In each blue box is a description of a notable essence from that particular genus, including its emotional gifts and guidance bestowed. A recommendation of where to find the essence is also given where applicable.

At the end of the book you will see a comprehensive list of bryophytes by their common names. If you happen to know a particular moss, liverwort, or hornwort in your area by its common name, you can look up the common name in the list to see the bryophyte’s Latin binomial. Then use the first part of the binomial, the genus, to flip to that section in this book. And if you are as passionate about mosses, liverworts, and hornworts as I am, you may review this list frequently to become familiar with the names. Enjoy!





*A type of plant tissue consisting of undifferentiated cells capable of cell division.
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1

Mosses


Bryophyta


The sacred Virgin’s well, her moss most sweet and rare against infectious damps.

MICHAEL DRAYTON, POLY-OLBION





[Moss appears] where the cosmic forces bring to life only the uppermost layer of the Earth and where the life of Earth itself is reduced to a minimum. The mosses spread a tundra carpet all over the Earth and build a second plant world under and among the normal vegetation . . . Mosses are closely related to the mineral earth. They are a kind of transition stage between dead mineral and live plant, as can be seen by those species which continue to grow above whilst becoming peat below . . . A single moss plant would be an absurdity, for only in a mass, a carpet, are they a viable whole.

GERBERT GROHMANN




The word moss derives from the Old English mos, meaning a bog or the vegetation growing in it. It stems from the Latin muscus, and further back, to the Indo-European meu, meaning “damp.”

The interior of mosses is rich in algae and other life. According to Robin Wall Kimmerer, professor at the SUNY College of Environmental and Forest Biology and the founding director of the Center for Native Peoples and the Environment, “One gram of moss from the forest floor, a piece about the size of a muffin, would harbour 150,000 protozoa, 132,000 tardigardes, 3000 springtails, 800 rotifers, 500 nematodes, 400 mites and 200 fly larvae” (Kimmerer 2003).
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Moosfräulein, “moss woman”

Photo by Robert Dale Rogers



Mosses are incredibly hardy, surviving dry conditions and then recovering with moisture. Cryptobiosis is a term that describes the reversible state of being whereby metabolic processes cease. This allows for periods of survival under intense or adverse climate conditions. A 2017 study (Cannone et al.) found moss surviving in Antarctica after six centuries of glacial burial. After the retreat of the glacier, some of the moss survived and returned to a metabolic state. The genetic pathways involved may have implications for the fields of medicine, agriculture, biodiversity, and space exploration.

Tardigardes, or water bears, provide a fascinating comparison with mosses in this regard. These micro-animals were first discovered in 1773 by German zoologist Johann A. E. Goeze, who called them “little water bears”; a few years later, Italian biologist Lazzaro Spallanzani named them tardigrada, meaning “slow walkers.” Like mosses, which shrink when desiccated, water bears can reduce to one-eighth their former size, known as a tun state, wherein they can survive for years and withstand extreme environmental conditions, in the state, known as anabiosis.

Water bears in this state can survive temperatures down to 0.008 degrees above absolute zero (-459.4° F / -273° C) and only revive—also like mosses—when exposed to water. Water bears can survive temperatures of -4° F/-20° C for up to thirty years and withstand ionizing radiation hundreds of times stronger than lethal to humans.

Mosses have long been used in medicine, with early citations in European literature dating back to the sixteenth century. Cultures around the world, including India and China, as well as Indigenous healers from North America, have also made use of mosses for healing.

Interest in moss medicine diminished greatly in the 1880s due to the emergence of pharmaceutical medicine but has recently revived thanks to the work of countless diligent scientists and researchers as well as practitioners of various forms of natural healing.

HISTORIAL USES OF MOSS IN EUROPE


In mosses . . . strength is mingled with humility, gentleness, and charm, with elemental essence, reflecting the gladness of wind, sun and rain.

JOHN BLAND




Like their blue-green algae ancestors, mosses have no roots and must therefore absorb water and nutrients from the air. Water moves osmotically from cell to cell, thus the diminutive size of the organisms. On the other hand, the tiniest piece of moss can regenerate into another moss. The ball mosses, for example, have modified stems that break off like tumbleweeds to start life in a new geographic location.

A fascinating use of bryophytes arose in the 1500s and involved moss growing on the skulls of the dead. This form of medicine, Muscus ex Cranio Humano, or skull moss, was described by the Victorian dramatist Douglas Jerrold as “Newgate Moss,” or “the periwig of a dead cranium.” The first mention of skull moss, however, was by the Swiss physician Paracelsus, also known as Philippus Aureolus Theophrastus Bombastus von Hohenheim (1493–1541). In his book Die Grosse Wundartzney (1536), he mentions “das mies auf den toten kopfen,” “moss from the skull of the dead.” Around this same time, the physician, botanist, and herbalist Jacobus Theodorus, known as Tabernaemontanus (1525–1590), considered the father of German botany, published Nuew Kreuterbuch (roughly “New Herb Book”) in 1588, which was reprinted several times. In a 1590 edition there is an image of a human skull with moss growing on its surface. Later editions record that medics and apothecaries would place human skulls in damp places so they could be overgrown with moss, which “crawl back and forth like a long rough worm” (Duffin 2022). Tabernaemontanus’s suggested use for dried and powdered skull moss was for bleeding. Flemish physician and botanist Rembert Dodoens (1517–1585) recorded that decoctions of skull mosses were useful for mitigating heavy menstrual flow in women, stopping nosebleeds, and mixing into a variety of unguents and astringent oils (Dodoens 1557). English herbalist John Gerard (1545–1612) published an English translation of Dodoen’s work in 1597, resulting in Gerard’s Great Herball. He used an image produced earlier by Tabernaemontanus with the following text:

This kind of Mosse is found vpon the scull or bare scalpes of men and women, lying long in charnell houses, and other places where the bones of men are kept together: it growth very thicke, white, like vnto the short Mosse vpon the trunkes of olde Oakes: it is thought to be a singular remedie against the falling euill, and the Chincough in children if it be powdered, and then gluen in sweet wine, for certaine daies together (Gerard 1597).

Chincough was the term used then to refer to whooping cough or pertussis.

In those days it was believed the vital force exited the body through the skull at the time of death. Some believed that the cranium of those hanged was especially therapeutic due to the vital force being trapped there for up to seven years; this vital energy was transferred to the growing moss.

Philosopher, statesman, and all-around Renaissance man Francis Bacon (1561–1626) weighed in on the availability of skull moss, suggesting Ireland was a good source due to the heaps of unburied dead there.

A preparation called weapon salve was an ointment that contained skull moss, often combined with human fat, powdered mummy, man’s blood, linseed oil, oil of roses, and bole armoniack. Oddly, the ointment was kept in a box, and a stick was used to collect blood from a wound to be stuck into the ointment. The actual wound was bound with linen and washed each morning with the patient’s urine. It was believed that weapon salve could heal remotely over great distances as well (Duffin 2022). Astrologer and alchemist John Dee (1527–1609) claimed:

[This concoction] can heal patients at a thirty-mile distance. Instead of applying the medicine directly to the wound, the medical practitioner needs to apply it to the bloodied weapon that caused it, or, in its absence, an object made from a similar material to the weapon after it has been dipped into the wound. More extraordinary still, the medicine requires various ingredients extracted from corpses: skull moss, human fat and blood, and powdered mummy (Drieshen 2024).

Skull moss was best harvested when “the Moon is in the Increase in the House of Venus, when she is in Pisces, Taurus or Libra” (Duffin 2022).

The main use of skull moss, however, was in the treatment of epilepsy and nervous afflictions. Homalothecium sericeum, a moss commonly found growing on walls in England and Ireland, was collected to be grown on skulls for this medical purpose. Various combinations were added, including peony, elk hoof, coral, amber, and emeralds, all ground into a powder. Other ingredients included frankincense, dragon’s blood, Armenian bole, terra sigillata (“medicinal earth”), gypsum, “prepar’d frogs,” and hare pelage. English physician William Salmon (1644–1733) suggested skull moss for the treatment of bleeding following amputation of a limb.

Mosses conjure up all kinds of emotions. They are associated with antiquity and aging, beauty, quiet, cemeteries, seclusion, loneliness, retrospection, and death. German and Norse “moss folk” were said to resemble the Greek dryads, the “little people” living in the forest. The Grimm Brothers described these moss people as clad in moss, hanging out in dark forests, usually hollow trees, or dwelling in a bed of moss. Female moss people were known as moosfräulein, “moss ladies,” and their queen was called Buschgroßmutter, “Shrub Grandmother.” They are reminiscent of Irish leprechauns in that they borrow things but are also helpful to humans. A gift of caraway bread was said to anger them. During plagues and epidemics the moss folk would show people medicinal herbal cures.


And the moss hung down from the branches,

Without any companion it grew there uttering joyous leaves of dark green,

And its look, rude, unbending, lusty, made me think of myself.

WALT WHITMAN




My friend and colleague Dr. Jim Butler founded the Elemental Life Form Encounters Project (ELFEN) many years ago, collecting stories on elementals, nature spirits, fauns, wood nymphs, little people, elves, and fairies from around the world. I have no personal experience of such little people, but on a recent trip to Reykjavik, Iceland, I came across many people willing to share their stories of the diminutive folk. While driving down a busy, straight highway, it suddenly took a wide turn around a pile of rocks and then resumed. When I inquired later, I was told that little people lived in the rocks, and the powers that be ordered the detour to appease the populace.

JAPANESE MOSS GARDENS

The Japanese have a deep appreciation of bryophytes and have long cultivated moss and lichen gardens. The word shibusa describes the venerable quality of refinement they instill in a setting. Common hairy cap moss, Polytrichum species, is the most widely used species in these moss gardens, alternating with Pogonatum species.

The most famous moss garden in the world is Kyoto’s Saiho-ji, also known as Kokedara, which means “Moss Temple.” A World Heritage Site to which tourists must apply in advance to gain access, the temple and garden was founded and restored by Zen priest and garden designer Musõ Soseki in 1339. The main pond is shaped like the Chinese character kokoro, which means “heart.” The garden has over 120 different types of moss spread out over 18,000 square meters. “Going through the garden is like weaving through a soft felt of different tones of green, gold and bronze” (Nordström 2019).

In Kyoto alone there are 1,700 temples where gardens reflect traditional Japanese culture in displays of trees, rocks, and especially mosses (Nordström 2019). In addition, quasi-indoor pocket moss gardens known as tsubo-niwa are common sights in courtyards and at the entrances of private homes. References to moss are found in a form of classical Japanese poetry known as waka and in Zen Buddhist writings going back a thousand years.

The Portland Japanese Garden and the Bloedel Reserve on Bainbridge Island, both in Washington State, are two great examples of North American moss gardens. My personal favorite is the Japanese moss garden at the Butchart Gardens on Vancouver Island. My friend and herbal colleague Tony Oakworth lives a few blocks from this amazing spot, which we’ve visited together. This magnificent garden was started in 1906, when Jennie Butchart, with the assistance of Japanese landscape expert Isaburo Kishida, began shaping the former rock quarry.
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Moss-covered boulders are the astute landscaper’s prize find, with half moss and half exposed rock considered ideal.

THE LAWN CONTROVERSY

The North American obsession with growing grass lawns is an ecological disaster. According to the U.S. Environmental Protection Agency, lawn care, including golf courses, use one-third of the public water supply. This is roughly nine billion gallons daily! It is estimated that 80% of American households have grass lawns covering some 28 million acres, with 21 million acres being private lawns. Americans spend $40 billion annually to maintain their grass lawns, with an average of 150 hours of labor. And those noisy, smelly gas lawnmowers, weed wackers, and leaf blowers use 200 million gallons of fuel, adding to air pollution, not to mention the environmental impact of fertilizers, pesticides, fungicides, and herbicides. Gas-powered lawnmowers emit ten to twelve times more hydrocarbons than cars and trucks; weed wackers twenty-one times more. One hour of lawn mowing equals 43 hours of driving a car (Martin 2015).

In contrast to the wasteful practice of growing grass lawns it is estimated that a mat of moss measuring 60 by 80 cm turns one kilogram of carbon dioxide into one killogram oxygen annually. Overall, algae, liverworts, and mosses sequester some 14 billion tons of CO2 and fix 50 billion tons of nitrogen annually (Elbert et al. 2012). Moss gardens also invite beneficial insects, frogs, and other endangered species. Deer do not eat moss, which is an added bonus in many neighborhoods. Other uses of moss include erosion control, flood mitigation, and water filtration of oil, detergents, dyes, and remediation of heavy metals and pharmaceutical seepage. Some of the more common varieties of mosses used in moss landscaping are Polytrichum commune and Bartramia pomiformis.

Moss lawns are great for the environment and do not require mowing. They rarely require weeding, don’t use fertilizers, and can grow on low-nutrient soil. A small velvet carpet moss lawn absorbs more carbon than 275 mature trees, produces oxygen, but requires periodic watering.
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Unfortunately, not all people appreciate the spread of moss into their pristine Kentucky bluegrass. Hardware stores stock chemicals like ferrous sulphate to kill mosses: Moss-Out, Moss-B-Gone, Moss-B-Ware (for roofs and walks), and MossEx. When sprayed with any of these products the moss will turn black within a few days.

GARDENING WITH MOSS

In some regions, moss roofs are a beautiful and ecological choice. Simply cover the existing roof with plastic and then mould layers of peat soil before transplanting the moss. This works best where the roof is in partial shade and protected from severe winds and direct sunlight. This will add considerable weight, and you may wish to consult an architectural engineer before any large project.

To propogate many species of moss to make a moss garden, you can make a moss milkshake.

Moss Propagation Milkshake

Take moss and place in blender with a litre of buttermilk/water and quick pulse to a green froth. You are not making a smoothie, just making the moss into a sticky paste.

Next, paint a thick coating of this mixture onto rocks in order to yield a moss garden within two years. Other recipes use yogurt (one part yogurt to seven parts water), egg whites, brewer’s yeast, etc. I personally find mixing dry pieces of moss in beer works great.

Optional: Add some polymer crystals or powder, available at nurseries, which helps by absorbing water and producing a slimy gel.

You can create more moss if your garden already contains mosses, by brushing this liquid on rocks, or sprinkling moss powder. The best time is spring or fall, during cooler, humid weather. You can purchase sphagnum peatmoss blocks to which spores easily adhere. You can later cut to desired shape. And don’t forget to water as growth begins.

However, Martin (2015) is not a big fan of moss milkshakes. She favors taking moss fragments and then water them for at least the first month. I especially like her living moss walls, which are grown horizontally, then placed upright when mature. Office and home moss walls add a unique green vibrancy. For rock walls, she suggests masonry glue or two parts epoxy to keep the mosses in place.

Alum will create the right soil pH for moss growth. If your soil is quite alkaline, the addition of sulfur or aluminum sulfate can adjust the pH to around pH 5, which is ideal. For example, if your soil is pH 7 (neutral) you would need less than two kilograms of sulfur per 30 square metres to obtain optimal level.

THE POPULAR, MULTI-FUNCTIONAL SPHAGNUM MOSS

The uses of sphagnum moss, commonly called peat moss, one of the most widely known forms of moss known to us today, can be traced back to The Annals of Loch Cé (Hennessey 1871, 2012), which notes its use for wounds suffered in the Battle of Clontarf, near Dublin, Ireland, in 1014 AD.

In Germany in 1882, a peat worker was unable to treat his open fracture skin wound on his forearm, so he stuffed it with dry sphagnum, and when a doctor examined it ten days later it had healed. The two species mainly used were Sphagnum papillosum and S. palustre.

Sphagnum has traditionally been woven with wool in northern Europe. Throughout the world, peat moss has been used for its absorbent and insulation properties, in pillows, mattresses, furniture, doormats, toilet paper, and as moisture absorbers between summer and storm windows. The Anishinabe, a group of culturally related Indigenous peoples in the Great Lakes region of Canada and the United States, used Sphagnum dusenii in sleeping mattresses (Smith 1932). The Saomi (Sámi) of northern Scandinavia used sphaghum moss in baby cradles and for diapers and menstrual pads, according to Linnaeus in his 1737 work Flora Lapponica. It was the first disposable diaper material because of its absorbency (sphagnum moss is capable of retaining twenty times its weight in water) as well as its disinfecting properties. Other Indigenous peoples mixed green sphagnum moss with animal fats to treat cuts. Sphagnum moss was possibly used by various Indigenous women as a contraceptive “sponge” to obstruct sperm.

The Cree of Saskatchewan and Alberta call the moss used for diapers askiyah, and they also use it for wiping, much like paper towels are used today. It was traditionally used to clean babies of mucous and blood after birth. The Chipewyan people further north call it tth’al and distinguish between the red and green varieties. The white variety is used for baby diapers, toilet paper, and menstrual pads.

Ground moss in general is known in Cree as astâskamkwa, while green peat moss in particular is called maskwoskwa. Russell Willier, a noted Cree healer, uses it on cuts and infected skin, as well as for baby diapers. It is traditionally combined with animal fat to treat skin problems. Red peat moss is applied directly to cuts or skin infections, while the green type is considered better for diapers, since the red type, probably Sphagnum capillifolium, is considered too irritating for babies.

The Dena’ina people of Alaska use red sphagnum for any injury involving swelling, broken bones, blood poisoning, or serious ear or eye problems. It is boiled, and the afflicted area is held over the steam that results, with the moss then placed on the skin. An ointment can also be made by mixing the dried moss with animal or bird fat to treat cuts. For ear troubles, hot rocks are surrounded by wet red sphagnum in a birch bark container and then placed on the patient’s head so that the steam enters the ears. Sphagnum magellanicum, commonly called Magellan’s peatmoss, is soaked in cold water and applied to treat headaches and lung problems; as well as used for sanitary napkins and diapers. Interestingly, a moss sanitary napkin introduced in 1991 by pharmaceutical giant Johnson & Johnson did not have initial consumer interest (Martin 2015).

Pink sphagnum (Sphagnum divinum) is preferred by Indigenous peoples around the Great Lakes area, while S. nemoreum syn. S. capillifolium, a type of red sphagnum, is avoided due to skin irritation and diaper rash.
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Wet sphagnum moss was sometimes put on hot coals to smoke meat or leather.

The Crow of southern Montana know sphagnum moss as bee ma ga sut che, while the Nlaka’pamux of British Columbia know it as swamp moss or creek moss. The Gwich’in, of the Mackenzie Delta in northwestern Canada, used nin’, or sphagnum moss, for some of the same purposes. The wet moss was used for washing dishes and wiping off fish tables or put in a jar of water as a houseplant. For diapers it was first hung in the lower branches of black spruce trees to dry and to let the bugs crawl away. Special houses to store the dried moss for winter diaper use were built of black spruce saplings bent to form a bent dome as for sweat lodges and tied together with split black spruce roots. The walls were filled in with spruce saplings stuck into the ground to form a dense wall. Boughs were placed on the ground, and then the dried moss was heaped on top.

An unusual traditional use in places where moss, known as uske or muskak by the Cree, is plentiful is for building moss houses. These houses were built of blocks of moss cut in the fall just after it starts to freeze. In the spring, the blocks were stored until the next fall, when the good ones would be reused. The blocks measured three feet by one foot wide and eight inches thick and were packed between peeled poles that came together at the top. For a large, three-family home, twenty poles would be required, and it would take about one week to construct.

A fireplace was built in the middle, and gravel stones were built up about one foot to serve as a footing. As the ground thawed, more stones were placed on the platform. If the moss house was built carefully, the smoke from the fireplace would linger about six feet above people’s heads. Smaller moss houses were sometimes built along trap lines.

In China, sphagnum moss is traditionally used as a binder for iron and as a supplement for piglets that are often born anemic. Europeans used the powder or burnt ashes of sphagnum moss as a germicide. During World War I it was used as surgical dressing on the battlefield. Toward the end of the war, about one million pounds of dressings per month were used. These dressings were cooler, softer, retarded bacterial growth, and were more absorbent than cotton, absorbing three to four times as much liquid three times faster.

Sphagnum moss puts hydrogen ions into the water in exchange for cations of calcium, magnesium, and sodium. The addition of hydrogen makes the water more acidic, making bogs and fens more so in this direction. This natural acidity contributes to sphagnum’s antimicrobial activity. The pH of water at the edge of a sphagnum bog may be 4.3, the equivalent of dilute vinegar. Work by Varley and Barnett (1987) cites evidence from controlled testing that the amount of wound area covered by new epidermis doubled using sphagnum dressing compared to none.

Laplanders use the moss in children’s cradles.

The use of sphagnum moss for spinning material has been attempted in Sweden to produce cloth and clothing. It is manufactured into the inner soles of hiking boots to absorb moisture and odors. The Vikings used mosses to pack soft leather slippers.

Sphagnum is used today to clean up heavy metals, PCPs, and toxic wastes, including oil spills and dyes. It is very effective at removing nitrogen (96%) and phosphorus (97%) from rivers and wastewater. It absorbs up to twelve times its weight in petrochemical spills. Many bryophytes are hydrophobic and lipophilic, meaning they repel water and absorb oils. The hummock species, Sphagnum. fuscum, S. capillifolium, and S. rubellum, can remove biofilms from pools, reducing the need for chemicals by 90%.

In the past, sphagnum moss has been used to make alcohol, various chemicals, paper, paraffin, naphtha bricks, life preservers, gunpowder, fireworks, paint, insulation, and charcoal. One of the most valuable byproducts of peat moss is a wax with a relatively high melting point—peat yields 9.4% of a crude wax with a melting point of 163.4° F / 73° C. One factory near Minsk, Russia, produces a mineral wax from peat for use in leather polishes, crayons, and plastics. A cream is also made for the treatment of eczema, ulcers, and burns.

Peat mosses are burned in the distillation of Scotch whiskey, giving a distinct smoky taste to single malt varieties. In some whiskeys the grains are first steeped in water from a sphagnum peatland during the malting stage. These include the Ardbeg, Highland Park, Octomere, Laphroaig, and Talisker brands. The smoky flavor is derived by drying the malt over a peat fire.

Some thirty-five years ago, I visited Wales and took in the Eisteddfod, an annual celebration of song, poetry, and dance, as well as imbibing in alcohol. One evening I stayed at a local hotel with a small bar downstairs. Only those with a room could drink into the night, and a few locals took advantage of me by buying too many single malt scotches to sample so they also could drink. Some were very peaty, if that is the correct term.

Various mosses have been used worldwide to pack fruit and mushrooms for shipment. In Great Britain, mosses were used as temporary stuffing for taxidermy and to pack bomb sights during World War II. In other parts of Europe, moss helped protect against the sharpness of blades and daggers during shipment.

In Japan various soil-free mosses were used to hold ancient silk garments.

Indigenous peoples of Japan, Alaska, and Siberia used moss for funerals. In Siberia, mosses were used to fit together birch bark sheets to line the roof of tombs, some over 2,500 years old.

The Guanche mummies from the Canary Islands, dating back to 1380, were found with Exsertotheca intermedia syn. Neckera intermedia in their abdominal cavities.

Sphagnol, a tar-like pitch substance derived from sphagnum, was isolated in 1899 and added to ointments and medicated soaps until the 1960s. Each soap bar contained 15% pure sphagnol. It was also used in ointments, shaving soap, and even suppositories. It is very useful for external application in cases of eczema, psoriasis, skin itching, mosquito bites, hemorrhoids, chilblains, acne, and scabies. It is very similar to Cade oil, which is dry distilled from juniper wood, in its use. The soap was used during both World Wars by the British Red Cross to treat facial wounds (Glime 2017).

Sphagnan, a pectin-like polysaccharide, was isolated from sphagnum moss in 1983 and was found to inhibit bacterial growth and remove ammonia from microbial environments.

MEDICINAL USES OF MOSSES

Traditional Chinese Medicine (TCM) uses about 40 species of bryophytes to treat illness of the cardiovascular system, skin, burns, tonsillitis, bronchitis, tympanitis, and cystitis.

Mosses contain biologically active compounds that protect them from pathogenic fungi and other microorganisms as well as insects, slugs, and other predators. This biochemistry helps mosses make up for their lack of thick bark or protectant cuticles. An extract of Rhodobryum giganteum, giant rose moss, for example, has been shown to increase aorta blood flow by up to 30% in animal studies (Alam et al. 2015).

In general, mosses contain polyunsaturated fatty acids that have been found to prevent atherosclerosis and cardiovascular disease, reducing collagen-induced thrombocyte aggregation and lowering triacylglycerols and cholesterol in blood plasma (Radwan 1991).

Mosses show great potential, mainly in vitro, against a variety of cancer cell lines. A 2009 investigation tested 219 moss extracts against human epithelial/cervical (HeLa) cancer cells and identified 41 extracts acting on cell division in various manners (Krzaczkowski et al). Moss compounds also provide adjunctive benefit to chemotherapy drugs, reducing predictable side effects and improving survival rates. Also, they contain compounds that act synergistically with today’s antibiotics, helping fight drug-resistant bacterial infections, thereby saving lives. These community and hospital-acquired infections are the third leading cause of death in North America.

Mosses do not contain the abundance of beneficial volatile oils found in their cousins, the liverworts. The most common monoterpenoid found in mosses is citrocitral, with α-and β-pinene, limonene, α-terpineol, and camphor often present.

An exploration of homeopathic remedies derived from mosses has been restricted until fairly recent times. Generally, the new and proven bryophyte remedies address issues of vulnerability, smallness, and insignificant or shy personalities, where the person may feel helpless and unable to deal with difficulties and therefore retreats. They may also display a quality of devotion and giving to others at their own expense.
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ABIETINELLA

Fir Moss  Pine Branched Moss  Spruce Tree Feather Moss

The name of the genus Abietinella and the species name abietina both derive from the Latin abies, meaning “fir,” and tina, implying a likeness or resemblance. The common names of Abietinella abietina derive from this plant’s somewhat erect, conifer-shaped appearance.
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A 2022 study evaluated ethyl acetate extracts of this and four other mosses on 5-fluorouracil–resistant (5-FU) colorectal cancer lines (HCT116 and HT29) (Özerkan et al.). All five bryophytes were found to be cytotoxic. Another recent study found methanol extracts cytotoxic to epithelial/cervical (HeLa) and ductal breast cancer (T47C), and water extracts active against just the latter (Vollár et al. 2018). This moss also shows antifungal activity against Trichoderma viride, Penicillium ochrachloron, P. funiculosum, and Aspergillus flavus (Bukvicki, Veljic et al. 2012).

AEROBRYIDIUM

Air Moss

Aero derives from the Greek aër, meaning “air,” and bryidium, meaning “mosslike.” Aerobryidium filamentosum syn. Neckera filamentosa mosses are used in TCM for clearing heat, relieving toxicity, and healing burns. The mosses are known as mao niu xian in Mandarin.

AEROBRYUM

Air Moss

The genus name derives from the Greek aër, meaning “air,” and bryon, “moss.”

Lanosum, in Aerobryum lanosum, means “woolly,” referring to the texture of moss hair.

Aerobryum lanosum was traditionally decocted in goat urine and applied externally to burns (Chandra et al. 2017).

ALLENIELLA

Neckera Mosses

Alleniella genus belongs to the Neckeraceae family, and was first described in 2011 by S. Olsson, Enroth and D. Quandt.

Besser’s neckera moss, Alleniella besseri syn. Neckera besseri, is found in the northeastern United States and in Tennessee, Missouri, Kentucky, and Arkansas, as well as parts of Europe. The moss is cytotoxic to one or more hormonal cancer cell lines. Vollár et al. (2018) selected 42 bryophytes, including Neckera besseri, and did 168 water and organic extracts. The researchers then screened for activity against cervical epithelial adenocarcinoma (HeLa), ovarian (A2780), and invasive ductal breast (T47D) cancer cell lines. Ninety-nine of the extracts derived from 41 species, including Alleniella besseri, exerted more than 25% inhibition of at least one of the cancer cell lines at 10 µg/mL. Both methanol and water extracts were inactive against ovarian cancer cell lines. Only 19 samples of 15 taxa showed moderate antibacterial activity, with Staphylococcus aureus and MRSA the most susceptible.

Flat neckera or glistering feather moss (Alleniella complanata syn. Neckera complanata) was found in the colon of Oetzi, the ice man. Alleniella complanata, exhibits antioxidant activity (Yayintas et al. 2019). The fresh moss can be applied to blisters (Lubaina et al. 2014).

AMBLYSTEGIUM

Crawling Feather Moss  Creeping Feather Moss

The genus name is derived from the Greek ambly, meaning “blunt,” and stege or stegeon, “roof” or “lid,” which describes the conical form of the plant’s lid, or operculum. Creeping feather moss, or crawling feather moss (Amblystegium serpens, is traditionally used to heal external injuries and staunch bleeding (Harris 2008). The moss exhibits both antimicrobial and antiproliferative activity (Motti et al. 2023).

A 2018 study (Vollár et al.) found methanol and water extracts cytotoxic to epithelial/cervical (HeLa), ovarian (A2780), and breast (T47D) cancer cell lines, while the water extract showed activity only against the breast cancer line. Extracts were also seen to inhibit the gram-negative bacterium Moraxella catarrhalis. The species name catarrhalis derives from the Greek catarrh (i.e., mucus), “to flow down.” Catarrh, an inflammation of the mucous membranes, can be a serious infection in children under two years of age as well as in the elderly, particularly since the Moraxella bacterium has developed resistance to standard treatment via antibiotics like penicillin, ampicillin, amoxicillin, and tetracycline; as well, and further complicating matters, elderly people may suffer from preexisting respiratory issues or COPD (chronic obstructive pulmonary disease).
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ANDREAEA

Black Rockmoss  Rough Rockmoss

The Andreaea genus is comprised of 78 accepted species. Black rockmoss, Andreaea rupestris, also called rough rockmoss, is a dark brown species, one of the thirty moss species found clinging to the clothing of the Neolithic Tyrolean Iceman Oetzi (see page 3), which also included two of the Neckera genus. These mosses were low woodland species, suggesting the Iceman traveled north from Italy, and not south from Austria (Dickson et al. 1996).

ANITRICHIA

Hanging Moss  Pendulous Wing-Moss

The genus name derives from anti, “opposite,” and trichia, “filaments.” This is actually a misnomer in that the processes alternate with, and are not opposite to, the outer teeth (Dixon 1954). Work by Önder (2021) found Antitrichia californica, found in western North America, has a high phenolic content as well as a high metal-chelating capacity.

Hanging, or pendulous wing moss (Antitrichia curtipendula), is sometimes mistaken for a lichen when hanging from tree branches. Its older names are scarce anchor tooth and short hanging odd tooth. The moss is found widely throughout western North America, and temperate parts of western Europe.

The essential oil of this moss was investigated by Yücel (2021). The major components are nonanal (19.96%) and tetracecanal (20.23%) which exhibit antioxidant and antimicrobial activity.

ANOECTANGIUM

Beardless Mosses

The genus name Anoectangium may derive from the Greek anoikto, meaning “open,” and angion “a vessel.”

Two-colored beardless moss (Anoectangium thomsonii syn. A. bicolor) was one of 39 species tested for activity on the neurotransmitter enzyme cholinesterase. It is well-known that the neurotransmitter acetylcholine is found in many plants, including bryophytes. Work by A. Gupta et al. (2001) found that the Anoectangium moss showed the highest cholinesterase activity. Inhibition of acetylcholinesterase is a possible route of protecting and treating human neurodegenerative conditions such as Alzheimer’s and Parkinson’s diseases.

Ethanol extracts of clear beardless moss, Anoectangium clarum, demonstrated the inhibition of pathogenic bacteria Escherichia coli, Salmonella typhimurium, and Bacillus subtilis, in descending order of efficacy (Bishnoi et al. 2016). Earlier work by Bishnoi (2015) examined the potential antifungal activity against the pathogens Aspergillus niger, Fusarium solani, and Trichoderma viride. At a concentration of 4%, the various solvent extracts, including ethanol, exhibited better results than the antifungal medication fluconazole.

ANOMODON

Tail Mosses

The genus name derives from a, “not,” and nomo, “law” or “rule”; or anomos, “anomalous,” and odön, “tooth.” In both cases the meaning is “an abnormal peristome.” This name is erroneous, however, as it supposes the processes arose from between the outer teeth and not, as they do, from an inner membrane (Dixon 1954). Older English names include spriggy odd tooth moss and yellow-striped silk thread moss. The German name wolf’s paw refers to the appearance of the dried moss.

Long tail moss, Anomodon viticulosus, also called rambling tail-moss is one of the six mosses found in the gastrointestinal tract of Oetzi, the Tyrolean Iceman. Why? It is inconclusive, as they are not edible, nor do they give sustenance. Perhaps small pieces adhered to ingested food or water.

Work by Colak et al. (2011) found that methanol extracts of Anomodon. viticulosus inhibit the bacteria Staphylococcus aureus, Saccharomyces cerevisiae, Candida albicans, and Escherichia coli. Methanol extracts show modest cytotoxicity against epithelial/cervical (HeLa) and breast (T47D) cancer cell lines and can inhibit the growth of gray mold (Botrytis cinerea) (Nedeljko et al. 2019). The ethanol extract was only active against Saccharomyces cerevisiae.
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Homeopathy

In homeopathy, the main themes of long tail moss, from Anomodon viticulosus, involve attachment and distance; the former is desired, but the person is too vulnerable to seek it, thus very sensitive in relationships.

As a result they can be distant, reclusive, or fleeing; they want to be alone or else they become aggressive. The person feels not seen or appreciated. Sexual abuse or trauma may be involved. In addition, depression and PMS were found in two case histories. Physically there may be a feeling of shortened tendons in hands and feet, as if constricting to form a claw, and muscle pain.

The recommended dose is 30c to 200c.*

ARCHIDIUM

Ohio Archidium Moss

The Archidium genus is comprised of about 35 species. Ohio archidium moss, Archidium ohioense, possesses anti-inflammatory secondary metabolites (Ayinke et al. 2015).

ATRICHUM



	Big Star Moss
	Smooth Cap Moss
	Undulated Hair Moss



	Queen Catherine’s Moss
	Starburst Moss
	Undulating Catharinea





Geographic Range: North America, Central America, South America, West Indies, Europe, Asia, Africa, Australia

Habitat: fen margins; shaded areas; wet banks along streams,

Practical Uses: moss lawns

Medicinal Applications: antibacterial, anticancer, antifungal, antioxidant



The genus name is derived from a, “lacking,” and trichos, “hair,” in reference to the hairless appearance of the calyptra (Dixon 1954) that gives this moss one of its common names, smooth cap.

Work by McCleary and Walkington (1966) found eighteen mosses with antibiotic properties, including Atrichum species as well as Dicranum, Funaria (syn. Mnium), Polytrichum, and Sphagnum species. These five mosses were the most active against both gram-positive and gram-negative bacteria.

Long smooth cap moss (Atrichum androgynum) produces an oxidative burst of hydrogen peroxide during rehydration (Mayaba et al. 2002), perhaps to protect against bacteria and fungi. This reactive oxygen species production is also quite useful in breaking down the cell walls of pathogens but is also a pathway to the destruction of cancer cell walls.

Big star or starburst moss, (Atrichum undulatum) inhibit nine bacteria except Klebsiella aerogenes (previously known as Enterobacter aerogenes) and Escherichia coli. The former bacterium is drug-resistant and can create serious and even deadly infections in immune-compromised individuals. In Britain the moss is known as Queen Catherine’s moss, undulating Catharinea, and more commonly undulated hair moss.

Two mosses, Atrichum undulatum and Physcomitrella patens, and one liverwort, Marchantia polymorpha, were cultured and collected from the wild, then extracted with DMSO to test activity against a range of fungi (Sabovlijevic et al. 2011). Activity was noted against the fungal pathogens Aspergillus versicolor, A. fumigatus, Penicillium funiculosum, P. ochrochloron, and Trichoderma viride. The bryophytes grown in culture had greater antifungal activity than those collected from the wild, which is somewhat surprising. At the same time, however, it was found in the same study that wild-growing moss possessed more antibacterial activity.

Activity was noted for Atrichum undulatum, the liverwort Marchantia polymorpha subsp. ruderalis, and the moss Physcomitrium patens against the bacteria Escherichia coli, Pseudomonas aeruginosa, Salmonella typhimurium, Listeria monocytogenes, Bacillus cereus, Micrococcus flavus, Staphylococcus aureus, and Enterobacter cloacae Sabovlijevic et al. 2011. The latter bacterium can create infections in neonatal intensive care units, resulting in meningitis and death. Also, the use of urinary catheters in hospital settings has resulted in antibiotic-resistant strains. Recent work by Yang, Hong et al. (2022) suggests the bacterium may also play a role in calcium oxalate stone formation (such as kidney stones).

Atrichum undulatum mosses possess strong antioxidant activity (Chobot et al. 2008). Recent work by Saxena and Yadav (2018) examined the antibacterial and antifungal activity of water and alcohol extractions. No inhibition was found against Proteus mirabilis, a life-threatening, hospital-acquired bacteria, or the fungi Aspergillus fumigatus; however, both water and alcohol extracts showed significant inhibition of Klebsiella pneumoniae, Salmonella typhi, and Escherichia coli. Another study (Vollár et al. (2018)) found that three solvent extracts of Atrichum undulatum exhibit cytotoxicity against epithelial/cervical (HeLa), ovarian (T47D), and especially ductal breast (A2780) cancer














	Bog Bead-Moss
	Ribbed Bogmoss



	Bud-Headed Groovemoss
	Thread Mosses










































































	Cedar Moss
	Pale-Leaved Thread Moss



	Feather Mossess
	Rough Foxtail Moss















































































































	Fire Moss
	Red Roof Moss
	Seventy-Mile-An-Hour Moss



	Purple Fork Moss
	Red Shank Moss
	Twin-Stalked Fork Moss







































	Lattice Mosses
	Screw Moss



	Net Tooth Moss
	Small Sekra Moss













	Anomodon Moss
	Velvet Tree Apron



	Rough Moss
	Yellow Yarn











	Common Longevity Moss
	Staircase Moss



	Glistering Shrub Moss
	Tree Climacium Moss



	Ground Pine Moss
	Tree-Shaped Feather Moss



	Palm Moss
	 




















	Cowhorn Moss
	Golden Fern Moss



	Fern Feather
	Shaguma Moss



	Fern-Leaved Hook Moss
	Tufa Moss

























































	Pastle Amarillo
	Yellow Curtains



	Tree Beard
	Yellow Moss




























	Broken-Leaf Curved-Tail Moss
	Fragile Fork Moss



	Broom Fork Moss
	Giant Green Moss



	Cushion Moss
	Purple Horn Toothed Moss



	Electric Eels Moss
	Rugose Fork Moss



	Fork Mosses
	Tail Mosses



	Footstool Moss
	Wavy Dicranum










































































	Cord Glade Moss
	Shiny Sexy Moss



	Cucumber Scented Moss
	Silk Mosses



	Flat Glaze Moss
	Toothpick Moss



	Seductive Entodon Moss
	Tooth within Moss





















































	Fern Mosses
	Phoenix Moss



	Flat Fork Moss
	Plume Moss



	Great Yew Moss
	Pocket Mosses



























































	Bonfire Moss
	Fire Moss



	Charcoal Peddler
	Golden Bulbed Moss



	Cinderella Moss
	Predictor Moss



	Cord Mosses
	Water-Measuring Cord Moss





































	Bicolored Bryum
	Handbell Moss



	Crowned Thread Moss
	Tufted Bryum Moss








	Blunt-Beak Moss
	Ostrich Moss



	Grey Cushion Moss
	Pulvinate Dry Rock Moss



	Hoary Tile Moss
	Scarce Hedgehog Moss



	Montana Grimmia
	Toothless Grimmia Moss





































	Dreadlock Moss
	Old Rock Moss



	Hedwig’s Fringe Leaf Moss
	Tiger Tail Moss



	Hoarmosses
	White-Tipped Moss



	Medussa Moss
	 
















































































	Glittering Wood Moss
	Splendid Feather Moss



	Mountain Fern Moss
	Stair-Step Moss





















































	Feather Moss
	Rain Moss



	Ground Mosses
	Rolled-Leaf Wet Ground Moss



	Log Moss
	Water Moss



	Pott Moss
	 




















	Coiled-Leaf Claw Moss
	Natural Sheet Moss



	Cypress-Leaved Plait-Moss
	Pillow Moss



	Feather Moss
	Rose Moss



	Green-Leaved Plant Moss
	 














































































































	Cloud Moss
	Pincushion Mosses



	Cushion Mosses
	White Mosses



	Hooked Moss
	 















































































	Horn Calcareous Moss
	Stream Moss



	Red Penny Moss
	Thyme Mosses









































	Bun Moss
	Missionary Moss



	Common Octoblepharum Moss
	White Moss



	Dwarf Larch Moss
	 





















	Balding Moss
	Incurved Hair Moss



	Hercynian Haircap Moss
	Rock Bristle-Moss






































































































	Baby-Tooth Moss
	Surveyor’s Moss



	Magnificent Moss
	Thread Mosses



	Saber-Tooth Moss
	Thyme Mosses



	Sharp-Leaved Moss
	 













































































	Large-Leaf Moss
	Small Spine Moss



	Pogonatum Mosses
	Spike Mosses



	Small-Mouth Moss
	Urn Haircap Moss













































































































































































































































	Common Hairy-Lantern Moss
	Large Leaf Moss



	Fan Moss
	Thyme Mosses















	Ariseamos Moss
	Rose Mosses



	Giant Bryum
	Rosy Thyme Tread Moss



	Green Rose Moss
	Umbrella Moss













































	Electrified Cat’s Tail Moss
	Springy Turf Moss



	Shaggy Mosses
	Square Gooseneck Moss





































































































	Ball White Moss
	Drowned Kittens



	Bogmosses
	Peat Mosses
































































































































































































	Delicate Fern Moss
	Log Moss



	Delicate Tamarisk Moss
	Philibert’s Tamarisk Moss



	Eastern Weft Moss
	Sheet Moss
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