
    1

1Welcome to the Miniature World  
of Bryophytes and Lichens

Nature lovers are captivated by diversity. When they are exploring a natural area, every plant 
and critter seems to be asking if anyone knows who they are. When bryophyte plants (mosses, 
liverworts, hornworts) and lichens speak up, their quiet voices are too often missed by other-
wise astute botanically oriented naturalists. This is unfortunate because these small, beauti-
ful, fascinating organisms make up a surprisingly large proportion of the vegetative diversity 
in midwestern ecosystems. They should not be distant and mysterious. Let’s make some new 
friends— the mosses, liverworts, and lichens.

TAXONOMICALLY DIFFERENT, ECOLOGICALLY SIMILAR

Though they are often thought of together, and often grow together, anatomically as well as 
taxonomically, bryophytes and lichens are vastly different organisms. Indeed, a British soldier is 
more closely related to British soldiers lichen than either of them is to a moss or any other plant.

Similar in some ways and not in others, from left to right these are British soldiers (Homo sapiens), British sol-
diers (Cladonia cristatella), and riparian feather moss (Leptodictyum riparium).

Lichens are fungi. Their bodies are composed of thin filaments, and, like animals, they can’t 
make their own food. Most fungi are decomposers of dead organic matter or are pathogenic. 
Lichens, though, have adopted a lifestyle whereby they incorporate a population of minute pho-
tosynthetic organisms into their tissues to make their food. The result is a dual organism that 
functions like a plant, albeit a tiny one that has no roots, rather like a moss.

Mosses are plants. Their bodies are composed of stems with leaves on them. Their cells have 
chloroplasts that carry out photosynthesis. Mosses are part of a lineage of early evolving plant 
types, also including liverworts and hornworts, that lack roots. Hence they are small, rather like 
lichens.

Because they lack roots or any similar extensive agents of absorption, neither bryophytes 
nor lichens can reach far to get water or fertilizer- type nutrients, so they have to subsist on 
whatever is available in the exact spots they are located. Sunny, fertile places with reliable 
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moisture year- round tend to be taken over by the more aggressively assimilative tracheoph-
ytes (nonbryophyte vascular plants such as ferns and seed plants), so lichens and bryophytes 
have developed traits that enable them to grow in harsh microenvironments where others can’t. 
Generally speaking, they require very low levels of nutrients and are able to dry out and stay 
that way for long periods without dying. These superpowers enable them to thrive on sunny 
boulders, shaded woodland ledges, the bases, trunks, and branches of trees, in bogs, over shady 
spots on lawns, and so on. They are tough little survivors who don’t ask for much!

BRYOPHYTE ECOLOGY: MORE OF A HOME THAN A MEAL

Being plants, bryophytes are photosynthesizing organisms, in principle acting as primary 
producers in the ecosystems where they reside. However, since they are a minor compo-
nent here in the temperate zone (except in bogs), the nutrient cycling effect is decidedly 
minimal. Their physical effects may be more significant. Mosses are opportunists, living 
in places where other plants don’t do well. This is often barren ground, where the soil 
would be bare were it not for the dense cover of tenacious ground huggers like broom moss 
(Dicranum scoparium), fern moss (Thuidium delicatulum), and haircap moss (Polytrichum 
ohioense). Spongelike, mosses capture and hold water, moderating the effects of flooding, 
thereby reducing erosion.

Interactions with animals are few, at least from a dietary standpoint. The leafy gametophyte 
stage is essentially inedible owing to a high concentration of lignin- like compounds. The resul-
tant low digestibility, along with miniscule nutrient content, causes bryophytes to be left alone 
by browsing animals. The spore capsules, though, are more nutritious and have been observed 
being browsed by birds, mostly in boreal regions but some as far south as Ohio. However, judg-
ing by the infrequency with which we see clipped, capsule- free sporophyte stalks in patches of 
“fruiting” mosses, it doesn’t seem to be a major interaction. Mostly, bryophytes are home for 
tiny animals. Microscopic yet multicellular rotifers, nematodes, and tardigrades are all capable, 
like the mosses themselves, of waiting out dry conditions in a dormant state, so they are ideal 
permanent residents of a tiny forest that is only intermittently wet. They eat such things as 
particulate organic detritus, dead bacteria, algae, and protozoans. It is fun, while identifying a 
moss, to see these little critters swimming around on a microscope slide.

Animal use of cryptogams. Left: a water bear (tardigrade) swims about in the watery environs of a moss speci-
men viewed through a compound microscope. Center: a trash bug (green lacewing larva) carries fragments of 
lichens on its back, serving as camouflage. Right: undersurface of a lacewing. Lacewing photos courtesy of Becky 
Donaldson (center photo) and David Hughes (right).
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Bryophytes are sometimes used in nest construction by woodland songbirds. An Ohio 
example of this was described by Barbara Andreas (2010), who dissected Carolina chickadee 
nests after their use in a nest box during two successive years. Bryophytes, all of which were 
corticolous (bark- attached) species, made up greater than 50 percent of the volume during 
both nesting seasons. The dominant ones were small and tightly adherent species, not the more 
lushly growing ones also observed in the vicinity. Consistent with earlier suggestions (Blem 
and Blem 1994) that mosses and liverworts may possess insecticidal properties such that their 
use by birds could suppress invasions by parasites and pathogens, Andreas noted that one of 
the dominant taxa in the chickadee nests, the leafy liverwort Frullania eboracensis, belongs to 
a genus with some dermatitis- causing members, and posited that the chickadees might have 
selected it for its ectoparasite- deterring chemical properties.

LICHEN ECOLOGY: NOT MUCH TO EAT HERE EITHER  
(BUT HELPFUL FOR HIDING TRASH BUGS)

Although they are not plants, lichens certainly play the part by staying put and carrying out 
photosynthesis. They thereby contribute to nutrient cycling, bringing organic carbon into 
their immediate area. However, like mosses, lichens are a minor component of our midlat-
itude ecosystems, and hence don’t play an especially big role in nutrient cycling. Compara-
tively few (less than 10 percent) of our lichens harbor cyanobacteria, either as the primary 
photobiont or as extras in specialized surface organs called cephalodia. These lichen cya-
nobacteria perform the chemical magic of nitrogen fixation, bringing normally unavailable 
nitrogen gas present in air into their bodies, and thus into the ecosystem. While intriguing, 
and certainly important to the individual lichens, it is a minor contributor to the nitrogen 
economy in our part of the globe, where most nitrogen fixation, while indeed carried out by 
bacteria, is done by nonphotosynthetic types living in soil, aquatic environments, or the roots 
of certain plants.

Like bryophytes, lichens can dominate sites that are too dry or nutrient- poor for a 
dense growth of vascular plants, and for the same reasons: they can withstand long periods 
of drought, and their requirements for chemical nutrients are minuscule. Somewhat more 
nutritious than mosses (which is not saying much), lichens are fairly high in carbohydrates 
but low in protein. In northern coniferous forest ecosystems, the aptly named reindeer li-
chens constitute nearly all of the winter diet and about half the summer diet of the lichen 
specialist Rangifer tarandus (a.k.a. caribou in North America and reindeer in Eurasia). 
In these regions, such terrestrial lichens and also some that grow on low branches are 
important winter fare of other large hoofed mammals, as well as small mammals such as 
flying squirrels and various rodents (Brodo, Sharnoff, and Sharnoff 2001). In the Ameri-
can Midwest, where lichen growth is sparse and there’s a lot of better stuff to eat, lichens 
are not prominent primary producers. There is, however, a group of invertebrates that, as 
larvae, feed exclusively or nearly so on lichens. These are the lichen moths, comprising the 
tribe Lithosiini of the family Erebidae (recently segregated from the tiger moths, family 
Arctiidae). There are about 20 species of these in the eastern United States, 6 of which are 
shown here. The adult moths are about 2 cm long and quite colorful, so much so that their 
conspicuousness is interpreted as being an aposematic (warning) coloration bespeaking a 
toxic makeup derived from their lichen diet.



Lichen moths. Top row (left to right): black- and- yellow lichen moth (Lycomorpha pholus); lead- colored lichen 
moth (Cisthene plumbea); Packard’s lichen moth (Cisthene packardii). Bottom row: painted lichen moth (Hypo-
prepia fucosa); scarlet- winged lichen moth (Hypoprepia miniata); pale lichen moth (Crambidia pallida). Photos 
courtesy of John Howard.

Lichens also serve as nesting material for birds. Again, this is more pronounced in the 
far north, where long threadlike fruticose lichens are superabundant. But even in the eastern 
deciduous forest of Ohio there are two faithful avian users of significant quantities of lichen in 
their nests: the ruby- throated hummingbird and blue- gray gnatcatcher. In a careful analysis of 
nest specimens from Ohio museums Jim McCormac and Ray E. Showman (2010) point out 
that the nest lichens, all of which were broken- off lobe tips of foliose species, were used not for 
support but as camouflage. The outer surfaces are either densely shingled (in the case of the 
gnatcatcher) or more lightly decorated (the hummingbird) with the fragments. While there was 
no significant difference in the species composition, with hammered shield lichen (Parmelia 
sulcata), common greenshield (Flavoparmelia caperata), and speckled shield lichens (Puncte-

lia species) predominating, there 
was a fragment size difference, 
wherein the hummingbirds use 
smaller pieces, averaging 3– 4 mm 
in diameter versus 4– 6 mm for the 
gnatcatcher.

A blue- gray gnatcatcher nest is shingled 
with fragments of foliose lichens. Photo 
courtesy of Tom Hissong.
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Lacewings are predatory insects with a holometabolous (complete) metamorphosis, the 
larvae of which are fierce crawling predators. Many lacewing larvae cover themselves in debris. 
This often consists wholly or partly of lichen bits. In an Illinois study of the green lacewing 
(Leucochrysa pavida) that included an examination of the chemical profiles for specific lichen 
substances in their debris packets, Wilson and Methven (1997) found them to be selectively 
harvesting fragments from certain lichen species, possibly because they contained compounds 
that serve as deterrents to would- be predators.

Two lichens— the brown one is orange- cored shadow lichen (Phaeophyscia rubropulchra) and the yellow one 
is lemon lichen (Candelaria concolor)— and Ohio bristle moss (Orthotrichum ohioense) living together on a 
branch. The moss is green and leafy; the lichens are not.

BRYOPHYTES AND LICHENS: TELLING THEM APART

Because bryophytes are plants, they are grass- green, and most of them— the mosses and leafy 
liverworts— actually have leaves. The ones that aren’t leafy, that is, thalloid liverworts and horn-
worts, nonetheless look like leaves, flat and green. These organisms, along with ferns and a few 
types of other seedless plants, are sometimes called cryptogams, meaning “hidden marriage,” a 
reference to the fact that their principal means of reproduction and dispersal is inconspicuous, 
a process of minuscule spore formation. This is in contrast to the showy cones or flowers and 
fruits produced by seed plants. Bryophyte spores are produced in a boxlike capsule that is often 
elevated by a narrow stalk above the leafy growth. As explained in chapter 2, “Bryophytes are 
Plants,” the three types of bryophytes are mosses, liverworts, and hornworts.

Bryophytes, from left to right: a moss in the genus Dicranum, a liverwort in the genus Liochlaena, and a horn-
wort in the genus Phaeoceros.
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Lichens, from left to right: a foliose member of the genus Parmotrema, a fruticose member of the genus  
Cladonia, and a crustose Lecanora.

Lichens, for the most part, look very different than bryophytes. Quite variable in color, 
they are at best greenish, frequently with gray, tan, or brown predominating. They lack the 
stem- plus- leaf structural complexity that mosses and leafy liverworts have. A superficial 
similarity between thalloid liverworts and lichens notwithstanding, they are morphologically 
distinct. Lichens have a stiffness about them owing to a tough outer layer, the cortex. Spore- 
producing structures, when present, are most often little button- like disks lying flat on the 
lichen’s surface. As explained further in chapter 16, “Lichens Are Fungi That Have a Garden,” 
lichen tissues are internally layered, and the three prominent growth forms of lichens are 
crustose, foliose, and fruticose.

A model of a lichen and a quiz! Fill in the blanks. Clues  
to the answers can be found in chapter 16, “Lichens  
Are Fungi That Have a Garden.”

The TOP BREAD SLICE represents __________.

The CHICKPEAS represent ___________.

The RAMEN NOODLES represent _________.

The BOTTOM BREAD SLICE represents _____.

The TOOTHPICKS represent ________.

The LUSCIOUS HALLOWEEN CANDY represents 
__________.

ENJOY BOTANY ALL WINTER LONG: WINTER IS NOT A DORMANT SEASON

It’s midwinter, and many nature lovers are wistfully counting the days until things perk up 
botanically, perhaps not realizing that now is a perfect time to “get your botany on.” It’s always 
the right season to explore bryophytes and lichens. Nearly all are perennials adapted to grow 
whenever there’s a bit of moisture and warmth, able to just turn off instead of dying when 
things get dry or cold. Consider woodsy leafy moss (Plagiomnium cuspidatum). Not only is it 
just as present and apparent in January as in June, but it is actually more active biologically. Its 
sporophytes, which are in fact individual plants (see chapter 2, “Bryophytes Are Plants,” for 
an explanation of the moss life cycle), ripen in early spring. Visible beginning in early winter, 
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these sporophytes will have started their lives 
as fertilized eggs in autumn, reaching skyward 
and growing a spore case all winter long. These 
are plants growing in the winter! This is not 
a dormant season for them, and it needn’t be 
one for us either.

OHIO GEOLOGY AND BOTANY: BRYO-
PHYTE AND LICHEN SUBSTRATES

Because mosses and lichens are small, the habitat per se is less relevant to where one grows than 
the substrate, the exact material it grows on. Some substrates, such as logs, soil, and broad- 
leaved tree trunks, are widely distributed, hence their associated epiphytes and colonizers are 
as well. Others, especially certain rock types, are found largely or exclusively in certain parts of 
the state. Some specialized habitats, such as peatlands and sand dunes, also are geographically 
restricted.

This spatial arrangement is a consequence of Ohio’s geological history. This was explained 
succinctly by Ohio’s preeminent geologist, Jane Forsyth, in a 1974 magazine article entitled 
“Geobotany,” which is reinterpreted in bryophyte and lichen terms in the paragraphs that fol-
low. Geologically, Ohio is divided into two parts. The west is underlain by calcareous lime-
stones, the east by sandstone. This difference can be traced back to three geological processes 
that unfolded stepwise over a 500- million- year span: the deposition of sedimentary rocks, the 
buckling of land by horizontal pressures, and finally, leveling by erosion.

The groundwork, quite literally, was laid when horizontal sedimentary rock strata were 
deposited during a 260- million- year span early in the Paleozoic Era, with parent material 
derived largely from brachiopod and mollusk shells, coral “skeletons,” and the precipitation 
of base- rich carbonate chemicals from shallow seas that covered the area. In late Paleozoic 
times, erosion of the Appalachian Mountains delivered vast amounts of sand and mud to 
our area, resulting in the development of shales and sandstone. This difference in timing of 
deposition of the rock types produced layers dominated by limestone and shale in the lower 
reaches and sandstone and shale in the upper ones. This became converted into a spatial ar-
rangement across Ohio when, 200 million years ago, pressures associated with the mountain 
building east of the area caused the land to accordion, resulting in the formation of a crest, 
the Cincinnati Arch, running north to south in what is now western Ohio. Upper portions 
of the crest subsequently became completely eroded away, thereby exposing older rocks in 
the west. The result is a neat spectrum of surface rock ages ranging from older in the west to 
younger in the east, along with their corresponding rock types.

Topographic differences are also prevalent features of Ohio’s geography, with the west being 
level ground now mostly occupied by farmland and the east dissected with hills, valleys, and 
ravines, now much forested. This arrangement of landscape types is attributable to differences 

Woodsy leafy moss (Plagiomnium cuspidatum) in Janu-
ary. Note the spearlike developing sporophytes. They are 
individual plants “born” the previous autumn that will 
be fully grown in May. Winter is not a dormant season!
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in the erodibility of rock types. Limestones, being susceptible to erosion, became leveled to a 
nearly flat plane. In the east, resistant sandstones formed caps over more readily erodible shales 
and less durable types of sandstone, resulting in dramatic steep- sided rock formations.

Pleistocene glaciers sequentially invaded Ohio over a period of a few hundred thousand 
years. Slowed down by the rugged sandstone hills of eastern Ohio, the southernmost extent of 
glaciation in the east is about the latitude of Canton, whereas in the west the ice sheets were able 
to push all the way down to northern Kentucky. The glaciated portion of the state is covered by 
deposits made by the most recent, the Wisconsinan Glaciation, 24,000 to 14,000 years ago. This 
so- called glacial till is a mixture of sand, silt, clay, and boulders that was directly deposited by 
melting ice. Its composition reflects that of the bedrock the glacier moved over, so in the west 
the till is rich in calcareous lime and clay, whereas in the east it is more porous and acidic, being 
derived largely from sandstone. There are also local deposits of outwash material, primarily 
sand and gravel, which in a few places influence the chemistry of upwelling groundwater, pro-
ducing the unique calcareous wetlands known as fens.

Some spots to see rock outcroppings rich in lime- loving lichens and bryophytes include 
Clifton Gorge State Nature Preserve in Greene County and several nearby state and county 
parks that are part of the same geologic formation as well as many of the natural areas making 
up both the Edge of Appalachia and the Arc of Appalachia preserve systems in Adams County.

Cryptogams likely to occur on lime- rich woodland soil or rock are listed in the accompa-
nying table.

The geology of Ohio, redrawn from Forsyth (1974), showing the relationship of sandstone in eastern Ohio to 
limestone in the west. The hachured line depicts the glacial boundary, and the light blue area is the extent of 
glaciation. Drawing by Anna Rose.
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LIME-LOVINGMOSSES

bluntleaf anomodon moss (Anomodon minor)
prickly beard moss (Barbula unguiculata)
pale mat moss (Bryhnia graminicolor)
velvet tree- apron moss (Claopodium rostratum)
blunt pocket moss (Fissidens obtusifolius)
yewleaf pocket moss (Fissidens taxifolius)
curved- beak beardless moss (Hymenostylium 
recurvirostrum)

common beard moss (Schistidium apocarpum)
frizzled moss (Tortella tortuosa)
obtuseleaf screw moss (Tortula obtusifolia)
Porter’s screw moss (Tortula porteri)

LIME-LOVINGLIVERWORTS

green- tongue liverwort (Marchantia polymorpha)
narrow mushroom- headed liverwort (Marchantia 
quadrata)

purple- margined liverwort (Reboulia 
hemisphaerica)

A limestone 
outcrop occupied 
by curved- beak 
beardless moss 
(Hymenostylium 
recurvirostrum) and 
fluffy dust lichen 
(Lepraria finkii).

LIME-LOVINGMACROLICHENS

pebbled pixie- cup lichen (Cladonia pyxidata)
soil jelly lichen (Collema tenax)
Muhlenberg’s stippleback lichen (Dermatocarpon 
muhlenbergii)

powdery rosette lichen (Physcia americana)
elegant sunburst lichen (Rusavskia elegans)
hooded sunburst lichen (Xanthomendoza fallax)

LIME-LOVINGMICROLICHENS

sidewalk firedot lichen (Caloplaca ferracissima)
hidden goldspeck lichen (Candelariella aurella)
mortar rim lichen (Lecanora dispersa)
stonewall rim lichen (Lecanora muralis)

fluffy dust lichen (Lepraria finkii)
limy soil stipplescale lichen (Placidium 
squamulosum)

orange dot lichen (Protoblastenia rupestris)
bordered scale lichen (Psora pseudorussellii)
frosted grain- spored lichen (Sarcogyne regularis)

Many bryophytes and lichens that are restricted geographically are found in the ungla-
ciated southeastern portion of the state, along with several northeastern counties bordering 
Lake Erie. Acidic sandstone cliffs, many kept moist by groundwater seepage, are textured with 
recesses too dark for higher plants to subsist. On flat ground at the top edges of cliffs covered by 
thin nutrient- poor soil lie glades dominated by low- growing shrubs spread far enough apart to 
foster a lichen- and- moss ground cover.

Cryptogams likely to occur on sandstone cliffs, ledges, and associated glades (they favor 
but may not be restricted to such sites) or on pine trees that themselves are more common in 
southeastern and northeastern Ohio are listed in the accompanying table.
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ACID-LOVINGMOSSES

apple moss (Bartramia pomiformis)

sword moss (Bryoxiphium norvegicum)

powder gun moss (Diphyscium foliosum)

sharpleaf hookeria moss (Hookeria acutifolia)

boulder broom moss (Orthodicranum fulvum)

round silk moss (Plagiothecium cavifolium)

algal haircap moss (Pogonatum pensilvanicum)

bristly haircap moss (Polytrichum piliferum)

elegant silk moss (Pseudotaxiphyllum elegans)

dotted leafy moss (Rhizomnium punctatum)

common four- toothed moss (Tetraphis pellucida)

ACID-LOVINGLIVERWORTS

snakeskin liverwort (Conocephalum salebrosum)

sharp- pointed earwort (Diplophyllum apiculatum)

common pellia (Pellia epiphylla)

grove earwort (Scapania nemorea)

Sandstone cliff that is a substrate for smooth rocktripe (Umbilicaria mammulata) and boulder 
broom moss (Orthodicranum fulvum).

ACID-LOVINGMACROLICHENS

stalkless cladonia (Cladonia apodocarpa)

gray reindeer lichen (Cladonia rangiferina)

dragon cladonia (Cladonia squamosa)

Dixie reindeer lichen (Cladonia subtenuis)

silverskin lichen (Dermatocarpon luridum)

pink earth lichen (Dibaeis baeomyces)

rock greenshield lichen (Flavoparmelia 
baltimorensis)

hairless- spined shield lichen (Hypotrachyna 
minarum)

starburst lichens (Imshaugia species)

nipple lichen (Pycnothelia papillaria)

rock bushy lichen (Ramalina intermedia)

smooth rocktripe (Umbilicaria mammulata)

peppered rock-shield (Xanthoparmelia conspersa)

Plitt’s rock-shield (Xanthoparmelia plittii)

ACID-LOVINGMICROLICHENS

Lobed dust lichen (Leproloma membranaceum)

rock wart lichen (Pertusaria plittiana)

rock hair lichen (Racodium rupestre)



The specialized wetlands, collectively called mires, come in two types: bogs and fens. What is 
the difference? An educational display at Cedar Bog Nature Preserve, a marvelous fen ecosystem 
in west- central Ohio’s Champaign County says it simply enough: “Bogs clog, and fens flush.” That 
is to say, bogs, their drainage blocked, have no water circulation. Bogs typically contain a ground 
layer of Sphagnum that has accumulated into a mat that supports a community composed largely 
of shrubs in the heath family (Ericaceae) and sedges (Cyperaceae). The water is brown owing to 
dissolved peat tannins and is quite acidic, with a pH between 3.5 and 5.5. Fens, on the other hand, 
are fed by cold calcium- rich water percolating from near- surface aquifers in lime- rich gravel de-
posits. The vegetation includes a few calciphile sphagna in separate patches (not mat- forming as 
in bogs) and a diverse community of flowering plants, mainly in the sedge, grass (Poaceae), aster 
(Asteraceae), and rose (Rosaceae) families, many of which are mire specialists with boreal affin-
ities. The water is clear, neutral to alkaline (pH from 5.5 to 8.0), and cool. The low temperature 
imparts a short growing season, resulting in a community with northern affinities. In an analysis 
of the geologic correlates of Ohio peatlands, Barbara Andreas plotted the locations of 114 extant 
and historical bogs and fens on a map of the so- called Teays Stage drainage (Andreas 1985). Now 
buried below glacial drift, the Teays River was the major watercourse here during preglacial times, 
running from northwest to southeast across the state. Her analysis showed that 93 (82 percent) 
of the peatlands are (or were, as the study included many now- destroyed peatlands) located on 
or near preglacial river valleys, 68 of which were components of the Teays and 25 of which were 
located over smaller preglacial streams that drained northward into a predecessor of Lake Erie. 
A variety of depositional features, such as kame- esker complexes, outwash deposits, moraines, 
and kettle lakes, have created the hydrologic conditions leading to the formation of the bogs and 
fens. Generally, peatlands are more common in northeast Ohio than in the remainder of glaciated 
Ohio, and the majority of them are bogs (although fens can also be found there). In the west, 
peatlands are sparsely distributed, with fens predominating. Overall, the two types of peatlands 
are about equally prevalent in Ohio.

A northeastern Ohio fen is home to several Sphagnum species, ribbed bog moss (Aulacomnium palustre), and 
Lindberg’s plait moss (Calliergonella lindbergii).



TOOLS AND EQUIPMENT FOR STUDYING BRYOPHYTES AND LICHENS

Bryophyte and lichen identification can be tricky, mainly because they are small. Studying these 
little beauties without a hand lens is like birdwatching without binoculars. Worn around the 

neck by a lanyard and brought along on every out-
ing, the hand lens, often called a loupe, is indeed the 
botanist’s equivalent of the birder’s binocs. Available 
in a few different magnifications and lens configura-
tions, a 10× triplet is the best. The lens array swivels 
into its housing, so it is rugged and compact. In use 
the loupe is held close to the eye (with an annoying 
clacking against one’s eyeglasses for those who wear 
them), while whatever botanical marvel one is look-
ing at is positioned about the same short distance 
away.

Sharp metal things also come in handy. 
In the field, a sturdy folding pocketknife is 
helpful for carefully and nondestructively col-
lecting tiny samples off trees, rocks, and soil. 
Fine- pointed forceps (a fancy name for twee-
zers) are useful for stripping moss leaves off 
stems to better see their shape and look for a 
costa (midnerve). Single- edge razor blades are 
helpful for exposing the inner tissue— the me-
dulla— of lichens.

Consider getting a microscope or two. 
Using only a hand lens, most moss identifica-
tions will be tentative at best. As for lichens, while the macros (foliose and fruticose) won’t be 
much of a problem without high- power viewing, crusts won’t be approachable in any serious 
manner. There are two types of optical microscopes, both of which are useful in moss and li-
chen studies: the dissecting and compound microscopes.

The dissecting scope, also called a stereoscope, is a low- magnification device, operating at 
about the same scale as a hand lens but typically with a zoom- type variable range from around 

7× to around 45×. Its advantage is wide ste-
reoscopic vision, great lighting, and a sta-
ble platform for manipulating specimens 
using both hands (usually with forceps). A 
dissecting scope is generally used to look at 
the surface of objects with reflected light. A 
dissecting scope is a joy to use, as it turns a 

One of these people is studying a lichen, the other a 
moss. Can you tell which is which? Probably not, as the 
technique is the same: looking closely with a hand lens.

A 10× loupe and fine- pointed (“Swiss watchmaker”) forceps 
are the first tools to get for moss and lichen studies.

Participants at a workshop sponsored by the Ohio Moss 
and Lichen Association examine specimens with dissecting 
(stereo) and compound microscopes.



piece of bark with mosses and lichens into a landscape of its own, where you can go on a second 
field trip after getting home. The dissecting scope doesn’t show you much that can’t be seen with 
a hand lens, but you get to see it so much better!

The other scope is the compound scope. Magnification- wise, it picks up where the dissecting 
scope leaves off, with magnification varying in steps chosen by swiveling the nosepiece, putting a 
different objective lens into play, typically achieving magnifications of 40×, 100×, and 400×. This 
type of microscope uses what is termed transmitted (not reflected) light, that is, shining through 
a razor- thin specimen on a microscope slide. The requisite thinness is gotten either by slicing or 
squashing parts of a specimen or by examining tissue that is naturally thin. Mosses and liverworts 
are ideal to work with using a compound scope because their leaves are already just one cell thick.

What can you see with a compound microscope, and why does it matter? For mosses and 
liverworts, it’s mostly leaf cells that provide valuable clues to their identity by having specific 
sizes and shapes, which might vary in different regions of a leaf. This quick tell is available only 
to the optically well- provisioned botanist. The cells in the lower corners of leaves, called alar 
cells, sometimes have a different size, shape, or color than the other leaf cells. Another example: 
moss keys always ask, several times over, whether the leaf cells are smooth- walled or variously 
papillose, including uni-  or pluripapillose, or even prorulose, that is, having ends projecting 
upward like warped floorboards.

Variation in leaf cells. Left: light beaked moss (Oxyrrhynchium hians) cells are abruptly shorter at the tip. Cen-
ter: pale mat moss (Bryhnia graminicolor) leaf cells have upward- projecting ends. Right: pylaisiadelpha moss 
(Pylaisiadelpha tenuirostris) has inflated bubblelike alar cells.

For lichens, it’s mainly the crusts that will get you to switch on the scope. Their keys ask a lot 
of questions about spores: How many are there per ascus? (Usually there are eight or a low mul-
tiple thereof, but there can be as few as two or way too many to count.) What is the spore size, 
shape, and color? Are they strictly one- celled or instead partitioned internally into several cells?

Lichen spores through a microscope. Left: Dakota button lichen (Amandinea dakotensis) has the typical number, 
8, spores per sac (ascus). Right: many- spored button lichen (Amandinea polyspora) has 16 spores per ascus.
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Some common species strongly resemble other common ones, differentiable only with a 
microscope. As a result, a great many identifications made using this guide will have a wide 
margin of error. Both as an enticement to get a scope or two and to help in case you already 
have one, microscope traits for species are mentioned here where they are especially helpful 
or necessary. For example, take two robust feather- branched carpet mosses with sickle- shaped 
leaves, Hypnum imponens and Calliergonella curvifolia. Though they are nearly identical in the 
field (except when sporophytes are present), telling them apart is easy if you can see the leaf 
bases gradually tapering in one and abruptly curved in the other.

Pellucid plait moss (Hypnum imponens) (left) and curveleaf plait moss (Calliergonella curvifolia) (right) are 
nearly identical feather- branched carpet mosses with sickle- shaped leaves. The compound scope reveals a neat 
difference in leaf shape.

SPECIES IN THIS GUIDE: MOSTLY COMMON ONES BUT A  
FEW SPECIAL RARITIES ALSO

This guide to the miniature world of bryophytes and lichens is written for newcomers to the 
field. Primarily visual, it revolves around closeup photos taken in the field and, for most of the 
mosses, of individual leaves shown at higher magnification. The coverage is strategically limited 
to species that are common and abundant (in most instances recorded from more than half of 
Ohio’s 88 counties), thereby eliminating the need to scrutinize the microscopic traits that often 
separate closely related species. The keys and descriptions employ features that can be viewed 
naked- eye or with a handy hand lens. Alas, infrequently encountered species (herein termed 
less likely look- alikes) may be mistaken for the ones that are included. This inevitable drawback 
of a guide that includes only a portion of the flora is counterbalanced by the simplicity it affords. 
Familiarity with the “starter set” of cryptogams presented here will hopefully provide inspira-
tion to dig deeper using microscopes and more technical manuals.

This limited and selected coverage is a feature, not a bug, because it alleviates the tedium of 
wading through many steps in an identification process just to rule out ones that are unlikely to 
be encountered anyhow. There is leeway in two directions. Some species that are quite common 
are left out because they are barely distinguishable from the more common species that are 
included. Several ragged moss (Brachythecium) species are in this category. Additionally, many 
bryophytes and lichens are likely to be encountered in relatively small but special regions of 
Ohio, such as the Hocking Hills, or specialized ecosystems, such as bogs, fens, and sand dunes. 
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These are included, as are some uncommon or even rare species that have such a unique form 
and ecology that awareness of them is integral to a good general understanding of cryptogam 
biology. Luminous moss (Schistostega pennata) exemplifies this. Found currently in only one 
Ohio location— likely the southernmost North American occurrence— this oddity found in 
shady recesses, with its spooky cat’s- eye reflecting cells on the protonema and gorgeous tiny flat 
gametophytes, needs to be better known, if only through books like this one. Lichen- wise, the 
rare sand- loving Iceland lichen (Cetraria arenaria) is also too special not to mention, being a 
large ground- dwelling species with flattened upright lobes beautifully adorned with cilia that is 
common across much of eastern North America.

PHOTOGRAPHY

Except for the lichen- associated animal images and a picture of a “hitchhiking” lichen on a 
newly planted tree, which were graciously provided by local naturalists, all the photos presented 
in this book are by the author, and all were taken in Ohio. Most were done in the field (occasion-
ally moss clumps or lichen- encrusted branches were brought indoors for studio shots) using 
either a macro lens- equipped Canon single- lens reflex camera or an Olympus micro four- thirds 
camera system. Natural light was generally employed, and many of the images were made using 
focus stacking, wherein upwards of 40 images were taken at slightly varying focus points and 
later digitally combined into one photo using specialized software (Zerene Stacker).

NOMENCLATURE (NAMES)

The species featured in this guide are identified by scientific name (genus and species) and, ex-
cept in rare instances where none is available, by common name as well. Except for a few widely 
studied organisms— birds, fish, and trees come to mind— common names are not assigned by 
any official bodies and so are often problematic, with some species having more than one com-
mon name, one common name applying to more than one species, or no common name at all. 
All these problems, but especially the last one, apply especially to organisms studied mainly by 
specialists, such as bryophytes and lichens. Recently, though, with the development of online 
resources such as the social network iNaturalist, wherein people share biodiversity informa-
tion, and NatureServe Explorer, which collects, aggregates, and standardizes biodiversity statis-
tics information, common names are consistently showing up alongside the scientific ones in 
places that many naturalists are likely to see them. Common names for these organisms are a 
welcome new development, and the ones used here are adopted from those two online sources.

Perhaps surprisingly, despite their polysyllabic and sometimes impenetrable complexity, 
scientific names are not the paragons of consistency they are cracked up to be. The science of 
classifying bryophytes and lichens is an active one, so changes are frequent, and not everyone 
agrees on what is the correct interpretation. For example, a manual from the mid- twentieth 
century considers reindeer lichens to be within the large genus Cladonia, several guides from 
around the turn of the century segregate them into a small genus called Cladina, and newer 
books have welcomed them back into Cladonia. Similar lumping and splitting goes on in bryo-
phytes. Ohio haircap moss went from being a Polytrichum to a Polytrichastrum, and some 
sources thankfully have it back to Polytrichum again. Some purists will tell you otherwise, but 



it’s almost at the point where common names are more useful. Both have their advantages. Sci-
entific names are informative about organisms’ relationships and the history of their discovery, 
and are lovely little Latin- language lessons. Common names draw attention to their distinctive 
aspects using familiar words that are engaging and easy to remember.

The flux and turmoil in scientific names make it difficult to select which ones to use in 
a field guide. The approach adopted here, while not perfect because it includes some newly 
obsolete names that are likely gone forever, is to employ the nomenclature used in the most 
recent comprehensive peer- reviewed professional identification manual or authoritative list for 
that group. For lichens this is Irwin Brodo’s 2016 Keys to Lichens of North America: Revised and 
Expanded. For mosses there is Barbara Andreas and Bill Buck’s 2020 “Mosses of Ohio,” a list 
published on the website of the Consortium of North American Bryophyte Herbaria. For liv-
erworts, Raymond E. Stotler and Barbara Crandall- Stotler’s 2017 “A Synopsis of the Liverwort 
Flora of North America North of Mexico” is used here.

MAKINGSENSEOFSCIENTIFICNAMES

Scientific names might seem like gobbledygook, but they often make sense. 
They tell us interesting things about our bryophyte friends. Binomial scientific 
names of organisms are short (indeed very short, just two words), phrases 
conforming to the rules of Latin grammar. The first word, the genus, is con-
structed as a singular noun, and the second word, called the specific epithet, 
is an adjective. The origins of the names are varied. They can be derived 
from traditional names of the organisms or some features of them in various 
languages (often but not always Latin and classical Greek). They can com-
memorate people or places, or just be something silly, such as an anagram or 
a backwards spelling of another genus or species name. Two good places to 
learn the derivations of moss names are Howard Crum and Lewis Anderson’s 
two- volume Mosses of Eastern North America (1981) and the Flora of North 
America Association’s Flora of North America, vols. 27 and 28 (2007, 2014).

Here are a few examples of meaning contained in specific epithets derived 
from Latin. Dicranum scoparium is a beautiful cushion moss whose leaves 
are swept to one side; the name refers to a broom. Anomodon tristis is a dull 
wiry moss growing high on bark; the epithet means “sad.” Platygyrium rep-
ens is a sprawling moss seen on bark- free logs; repens means “creeping” or 
“crawling.”

The genus Hypnum includes some large and abundant carpet mosses, 
which were used in ancient times as pillow stuffing; the name is from a 
Greek word for “sleep.” The ghostly looking pincushion mosses, forming little 
mounds on the ground in open woodlands, comprise the genus Leucobryum, 
which translates aptly to “white moss.” Barbula is a genus of cushion mosses, 
many growing in disturbed arid places. Its name means “little beard,” a ref-
erence to its amazing peristome of 32 hairlike segments. The genus names 
Bryum and Mnium are both ancient Greek for “mosses” or some other non-
seed plants. Mnium was, until recently, a larger genus than it is now that 



included plants with a range of leaf margin types. The untoothed ones are 
now in the genus Rhizomnium, from Greek rhiza for “root” alluding to large 
branched rhizoids. Single- toothed ones are Plagiomnium, from Greek plagios, 
meaning “oblique,” in reference to the arching sterile stems that many have. 
Only the double- toothed species remain in Mnium. Our commonest species is 
one called Mnium hornum.

With that background, enjoy this poem by Jim Toppin, which originally 
appeared in the 2014 issue of OBELISK, the newsletter of the Ohio Moss and 
Lichen Association (as did the other poems featured in this book).

Scoparium swept, Tristis wept,
Repens crept, while Hypnum slept.
Keying out Barbula is quite a chore,
getting to couplet four- forty- four!

Mosses are incredible,
completely inedible.
What noble moss would even claim
to have a merely common name?

Smallness is a virtue,
mosses cannot hurt you.
A Leuco- tuft, quite overstuffed,
makes a pillow beneath a willow.

Not far from the Bryums,
once lived the Mniums.
But Plagio and Rhizo parted,
leaving Hornum broken- hearted.

“a Leuco-tuft, quite overstuffed 
(Leucobryum glaucum).”




