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INTRODUCTION 

Since the first representative collections of 

California liverworts were made over a century ago, the 

state has been known for the diversity of morphological 

types it contains. The important patterns in most higher 

taxa are present and often abundantly represented (Campbell, 

1938), a situation particularly striking when compared with 

the cool-temperate areas of northeastern North America 

and northern Europe where most hepatic taxonomists have 

worked. These areas are poor in several groups, including 

most of the large order Marchantiales. While the pioneer-

ing publications of Howe (1899) and Campbell (1895) stim-

ulated a number of California collectors and morphologists 

to study the local hepatics in the first half of this 

century, these books were not adequately revised or 

replaced and study of this group virtually stopped. Works 

published in eastern North America and Europe, such as those 

of Schuster (1966-81), Macvicar (1926), and Mueller (1952-

58) are useful for the identification of California's 

leafy hepatics, but the large Marchantiales which form 

such a conspicuous and distinctive part of our flora are 

mostly absent from these areas, and are thus difficult to 
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identify. Furthermore, workers from these areas, who have 

no need to make distinctions among many species in these 

groups, and who often lack access to abundant material, 

have failed to describe many taxonomically useful charac-

ters, particularly in the vegetative thallus of the 

Marchantiales. It is the aim of this work to report on 

all available collections from California and, using as 

many characters as possible, write descriptions and keys 

for all thallose hepatics, native and introduced, in the 

state. 

Materials and Methods 

Liverwort specimens were examined at each of the 

following herbaria: Humboldt State University (HSC), 

California Academy of Sciences (CAS), University of 

California at Berkeley (UC) nd Davis (DAV), San Francisco 

State University (SFSU) and Chico State University (CHSU 

- not all specimens seen). The personal collections of Lloyd 

Stark, Robert Creek and the author were αlso utilized. 

Careful dissections were made of a sufficient number of 

specimens (usually from six to twenty) to establish the 

typical character states, and descriptions were written 
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from these. Additional specimens were checked against 

these descriptions, which were modified where necessary. 

Except where otherwise noted, species descriptions are 

based solely upon firsthand observations of California 

materiai, and do not draw upon material from outside the 

state or from published descriptions. However, because 

I had inadequate material of exotic species, descriptions 

of taxa above the rank of species draw freely on published 

descriptions. Similarly, the range within the state 

given for each species is based entirely upon specimens 

seen, but worldwide ranges are taken from various sources 

in the literature. Synonymy is restricted to names likely 

to be encountered in herbaria or literature related to 

California liverworts, and is not explained or discussed 

except insofar as it may enter into discussions of taxon-

omic problems in a group. 

Two sets of keys are provided. An artificial key 

suitable for steriie material is given first. It is drawn 

from observations of California specimens except in those 

species where (as noted following the descriptions) 

inadequate material was available. In addition, under each 

taxon above the rank of species a key to the included sub-

groups is given. Together these keys provide a set which 
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may be used to identify a complete specimen of any species 

but which may require the use of less convenient characters, 

especially reρrοductive structures. However, it will allow 

specimens to be placed in their families and genera even 

if they resist specific identification, and may serve as 

a useful summary of the classification used. 

The terminology used follows established usage as 

much as possible. The Metzgeriales are thoroughly dis-

cussed by Schuster (1966) and an adequate glossary given 

by Macvicar (1926). Unfortunately, the Marchantiales 

have received no such treatment in the English-language 

literature, so a brief discussion of the morphology of 

these plants, emphasizing terminology not defined in the 

cited sources, is given. This is based on various sources, 

chiefly Campbell (1895), Cavers (1910-11), and Evans (1920). 

Geographic ranges follow the terminology of Munz (1959). 

Geographical Relationships 

The nature of the vegetation of a region and the 

distribution of its species are chiefly determined by the 

climatic history of the region and past opportunities for 

immigration from exotic floras. A knowledge of past 
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changes in the vegetation should shed considerable light 

on the relationships between the species and their environ-

ment. Unfortunately, direct evidence of these changes is 

not available for the thallose liverwort flora of Cali-

fornia, as no fossils have been reported from the state. 

However, much information may be inferred from current 

distribution patterns. The following procedure will be 

followed here. First, species will be grouped according to 

present occurrence within the state. The regions of the 

state associated with each of the major patterns and the 

 distributions of their species outside the state will be 

discussed, and finally the patterns will be compared with 

those recognized in groups known from the fossil record 

(e. g. , vascular plants). 

The distribution of the thirty-six native species 

within the state is summarized in Table 1. The species 

have been separated into five groups on the basis of 

habitat and distribution within California. Twο points 

are illustrated here. First, most of the species are 

widely distributed in the state, Only six are known from 

one region only, and areas as different in climate and 

topography as the high Sierra Nevada and the north coastal 

belt have many species in common. Second, the flora of 
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Table 1. Summary of species distribution within California. 

Roman numerals refer to groups discussed in text and Table 2. 

Abbreviations at top: HS- Sierra Nevada, above 7000 ft.; HK-

Klamath Mts. , above 3000 ft.; NC- Coastal belt, south to 

Santa Cruz Co.; GB- Great Basin, Lassen Co. north; LK- 

Klamath region, below 3000 ft.; CR- Coast Ranges, south to San 

Luis Obispo Co., exclusive of NC; LS- West face of Sierra Nevada 

below 6000 ft.; SC- coastal Southern California, north to Santa 

Barbara County; TP-Southern California mountains; MC- Deserts . 
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the coast and mountains, characterized by plants of groups 

I and IΙ, is very different from the flora of the summer-

dry lowlands, with plants of groups IV and V. While a few 

mesophytic species may be found along rivers in the foot-

hills and a few dry-region species occur in dry islands 

within the north coastal belt, only Riccia sorocarpa is 

well developed in both areas. This distinction is also 

reflected in the world distribution of the species, summar-

ized for the five groups in Table 2. These two elements 

will be discussed separately. 

The first, or northern, element of the flora con-

sists of those species limited to or best developed in the 

higher Sierra Nevada and Hlamath ranges and the north 

coastal belt. Several also occur in the Great Basin. 

A few species have been collected from sheltered stream-

banks at low elevations or in the mountains of Southern 

California, but only Marchantia polymorpha is known from 

more than four or five locations in these regions. All 

of the species are widespread outside the state, at least 

in the Northern Hemisphere, and most are at least as wide-

spread and common in the states and provinces of the Paci-

fic Northwest as in any region of California. Twelve of 

the fifteen species of groups I and II are known from 
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Table 2. World distribution of species within groups. 

Numerals are numbers of species. 

Alaska (Worley, 1970). The element has no characteristic 

Californian species, and the flora of these parts of the 

state is simply part of a rather uniform circumboreal 

flora. 

The second, or southern, element consists of those 

species characteristic of the cismontane lowlands exclu-

sive of the north coastal belt. From Table 1 it appears to 

include the twenty species of groups IV and V. However, 

the three aquatic species have not been collected adequate-

ly to ascertain their ranges, and will not be further 

discussed. The remaining seventeen species are all adapted 
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to a long summer drought. They are best developed in 

the cismontane portion of the state, but the few species 

known from the deserts also belong here. Unlike the 

northern element, this element includes on California endem-

ic and several other species of limited distribution out-

side the state. Furthermore, the wide-ranging species of 

the element have very different distributions outside the 

state, and are found together only in a limited region 

centered in California. This region may be delimited as 

follows. To the north, five speoies of group IV have 

been reported from a region around Eugene, Oregon, by 

Sanborn (1929), where they seem to form a flora of distinct-

ly Californian charaoter. Only one of the five, plus two 

others not currently known from the Willamette Valley, 

occur north of this region, and the three have distinct 

distributions and are not associated there. It therefore 

seems that the southern Willamette Valley is the northern 

portion of this Californian region. Νo reports or speci-

mens have been seen from southern Oregon, but species of 

the group reappear at lower elevations of the Hlamath 

region, and occur to the south throughout the cismontane 

lowlands (excluding the north coastal belt) and east into 

the deserts. To the east, the flora of southwestern 
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Arizona is essentially Californian. Nine of the eleven 

species reported from the Sierra Ancha, Gila County, by 

Little (1939), belong to group IV, and all eleven are known 

from the Sierra Nevada. While knowledge of liverwort 

distributions in the interior Southwest is very fragmen-

tary, the floras of eastern Arizona and New Mexico seem 

to be different. To the south, a few species of this ele-

ment are known from Guadalupe Island, and several Cali-

fornian Riccia are found along the length of western Baja 

California, but the flora of northern Mexico is not well 

enough known to allow any firm boundaries to be drawn. 

Within this region five of the seventeen species of group 

IV are endemic. Also notable is the wide distribution of 

species within the region. Of these seventeen species, 

thirteen are known from San Diego County, .fourteen from the 

San Francisco Bay region, and ten from the tier of counties 

along the forty-first meridian. Furthermore, species 

extending into peripheral parts of the region tend to be 

wide ranging and tolerant species, rather than species of 

extreme ecoiogical requirements. For example, four of the 

five species known from near Eugene are also known from 

the Sierra Ancha. 
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The conclusions drawn above about the affinities 

of the thallose liverwort flora are similar in many ways 

to those based on the vascular flora. Recent workers in 

the vascular plants (Raven and Arelrod, 1978) recognize a 

coastal-montane element derived from a Tertiary circumbo-

real flora (the Arcto-Tertiary geoflora) and a dry-interior 

element derived from a Tertiary Southwest American flora 

(the Madro-Tertiary geoflora) of diverse affinities 

(Stebbins and Major, 1965). However, two important dif-

ferences between the liverworts and vascular plants should 

be noted. First, as mentioned above, interpenetration of 

the two elements of the thallose liverworts is very limi-

ted in extent. In addition, with the exception of the 

two Athalamia species, species of each element have no 

close relatives in the other. This contrasts markedly 

with the situation in the vascular flora, where invasion 

of and speciation within recently formed habitats between 

the two geofloras has been very important (Axelrod, 1966), 

and taxa from different geofloras may often be found asso-

ciated (for example, Umbellularia and Quercus spp., or 

Juglans and Rhus subg. Schmaltzia). Second, in marked con-

trast to the vascular flora, the thallose liverwort flora 

shows no differentiation into distinct cismontane and de-

sert elements. The first of these points may be explained 
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relatively easily. Bryophytes have long been known to 

speciate more slowly than vascular plants (see Koch, 

1954). Most of our species are long-lived perennials 

which survive unfavorable periods by dying back to a grow-

ing point rather than as sexual diaspores. This lifestyle 

is also likely to produce slower rates of evolution (Wells, 

1969). The second point is more difficult to explain. 

Perhaps no taxa have been able to adapt to true desert 

conditions, and thallose liverworts occur only as relicts 

in desert areas, the way some typically Californian angio-

sperms do (Tucker, 1968). Satisfactory explanation must 

await better understanding of the distribution and ecology 

of thallose iiverworts in the desert. 

In conclusion, the broad outlines of the Cenozoic 

history of the Marchantiales and Metzgerials in California 

may be drawn. As in the vascular plants, those thallose 

liverworts characteristic of the temperate zone have been 

eliminated from many areas as summer drought has become 

prevalent. Unlike the corresponding vascular taxa, 

thailose liverworts of circumboreal origin are now almost 

completely restricted to the north coast and the higher 

mountains. Also as in the vascular plants, the summer-dry 

lowlands have been occupied by a distinctive xerophytic 
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flora. This consists partly of species widespread in the 

dry subtropics, presumably derived from older dry-region 

floras to the south and east, and endemics which have 

presumably evolved as the element developed. Both patterns 

may also be traced in the vascular Madro-Tertiary geoflora 

(Stebbins and Major, 1965). Unlike the vascular flora, 

however, links with other continents are very strong and 

commonly seem to involve shared species, a condition almost 

unknown among vascular plants. However, it should be emphasized 

that the taxonomy and distribution of thallose liverworts 

in most subtropical and tropical regions of the world are 

very poorly known.. One other significant point has been 

noted. This element has not become differentiated into 

distinct local units as the corresponding vascular vegeta-

tion has. Further studies in the desert areas of the 

United States and northern Mexico are needed to better 

understand the origin and development of these distinctive 

aspects of our flora. 

Morphology of the Marchantiales 

The vegetative body of the Marchantiales is a 

flattened, unlobed thallus. Although there is some 
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disagreement among authors, most species seem to grow from 

a row of about four wedge-shaped apical initials, usually 

situated within an apical notch. The apex is overarched 

by the appendages of the youngest ventral scales, and kept 

moist by the mucilage-hairs which fringe the young scales. 

In many species, the young tissue to the sides of the apex 

proliferates rapidly to form a deep groove around the 

meri-stem. The arrangement is slightly different in Riccia, 

where the single row of scales lacks appendages and 

stretches over the outside of the apical groove (which is 

well developed in most species), helping to hold it shut 

and protect the apex from the environment. Branching by 

equai division of the apical meristem (dichotomy) is found 

in all species. In addition, adventitious branches may 

be formed from the ventral surface of the midrib, either 

at its apex (apico-ventral branching) or along its sides 

(latero-ventral branching). 

The dorsal tissue of the thailus is honeycombed 

with air-chambers. These are formed just behind the apex 

as small schizogenous channels along every vertical edge 

of each cell in the dorsal portion of the thallus In 

some species only the dorsal layer of cells is involved, 

but in others the splits extend downward through several 
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layers. The chambers are expanded in diameter by anti-

clinal divisions in the underlying tissue, while cells 

in the dorsal tissue divide anticlinally only perpendicu-

lar to the chambers (except as described below). Chamber 

walls are thus unistratose. The exception to this 

sequence is in Riccia subg. Riccia, where chamber forma- 

tion is delayed until after anticlinal divisions have 

ceased, so each chamber at maturity is a vertical chink 

between four columns of cells. In all cases perclinial 

divisions in the dorsal tissue deepen the chambers and 

set off an epidermis, which remains unistratose. 

In a few genera (locally oniy Riccia sect. 

Spongiosae), growth of the epidermis does not keep pace 

with chamber expansion, and the epidermis ruptures to 

expose the interior of the mature chamber. Commonly, 

however, it grows as fast as the ventral tissue, to form 

a cover over the chambers which remains unbroken except 

for a single pore over the center of each primary chamber. 

This pore represents the initial schizogenous hole through 

the layer. The cells surrounding the pore usuaily form 

a well-defined group which will be referred to as the pore 

apparatus. In some cases the apparatus becomes bistratose 

early along their outer edge, forming a structure with an 
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inner and an outer opening connecting through an internal 

channel, somewhat resembling a barrel with both ends 

knocked out. This is referred to as a compound pore. In 

this type, the cells of the outer layer are more or less 

arc-shaped and form several concentric rings around the 

circular outer opening. The inner layer may be similar, 

but frequently the cells of the inner ring project inward 

and render the inner opening more or less cross- or star- 

shaped. In at least one species (Preissia quadrata) they 

may act as guard cells to regulate the size of the open- 

ing. In other cases, there is only a single layer of 

cells in the pore apparatus, in structure usually much like 

the outer layer of the compound pore. Here the apparatus 

is half-barrel shaped or, more aptly, blister-shaped. 

This is referred to as a simple pore. In both types, the 

innermost rings of cells die  to leave a broad ledge of 

cell-wall material around the pore, referred to as the 

hyaline membrane. The cuticle over the hyaline membrane 

is thick and hydrophobic and helps to keep the pores from 

being clogged by water droplets. In a few species, the 

pores are surrounded by cells which are similar in size and 

shape to other epidermal cells except fur their strongly 

thickened radial walls. These are referred to as stellate pores. 
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The primary air chambers occur in a single layer. 

In species which have the chambers much deeper than wide, 

however, they are usually angled forward and outward, so 

that a transverse section through the thallus cuts through 

several chambers in vertical alignment. This is responsible 

for references in the literature to chambers in several lavers. 

The chambers may be empty, in which case the chloroplasts 

are concentrated in the cells of the chamber walls and 

floor, and in some species also the epidermis. In many of 

the genera with rather shallow chambers, the chambers are 

packed with uniseriate chlorophyllose filaments. These 

mostly grow up from the chamber floor, only occasionally 

from the walls. The filaments are mostly from two to five 

cells high, and may be simple or forked. Their cells are 

commonly more or less obpyriform; thus the filament in 

profile bears a rather striking resemblance to an individ- 

ual of one of the beavertail-type Opuntia species (such as 

O. basillaris). Species which have filaments usually have 

only scattered chloroplasts in the epidermis and the chamber 

walls and floor. In some other genera (locally only in 

Aytomaceae) further schizogenous splits occur in the tissue 

surrounding the developing chamber. Each primary chamber 

is thus more or less subdivided into more slender passages 
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(secondary chambers) separated by unistratose walls 

(secondary walls). In this case, chloroplasts are more or 

less evenly distributed through the primary and secondary 

walls. Where walls join the epidermis, the outline of 

their upper edges may be seen through the dorsal surface 

of the thallus. The pattern formed is referred to as the 

aereolation of the thallus. Primary walls always form a 

closed network, delimiting the primary aereoles. When 

present, the secondary walls may more or less subdivide the 

primary aereoles with an incomplete or complete network 

forming open or closed secondary aereoles. 

The solid tissue beneath the floors of the air-

chambers is referred to as the ventral tissue. It has no 

air-filled cavities, and few or no chloroplasts. In some 

groups, the upper edge of the ventral tissue is clearly 

defined because the chambers are flat-bottomed and the 

chlorenchyma ends abruptly at their bases. In others, the 

lower ends of the chambers taper through a zone in which 

the cells gradually have fewer and fewer chloroplast- in 

successively deeper layers, so the air-chamber layer passes 

rather gradually into the ventral tissue. The ventral 

tissue itself may be uniform or more or less differentiated 

into storage, mycorrhizal, and transport regions. The 
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walls of its cells may be thin or uniformly somewhat thick-

ened. In the latter case they are usually pitted. In most 

genera, the pits appear to be large and oval and are 

arranged to form a scalariform pattern. However, the large, 

oval pits are often seen upon closer examination to be 

composed of a complex of smaller pits separated by slender 

bars of thicker wall. This pattern is referred to in the 

text as scalariform pitting. The presence of callose has 

been demonstrated in these pits (Hebant, 1977) and they 

may function in the unidirectional transport of hormones 

(Maravolo, pers. comm.) and possibly photosynthates which 

occurs in Marchantia. The ventral cells also store meta-

bolic reserves, usuaily in the form of refractive spheres 

within otherwise undifferentiated cells. The quantity and 

distribution of these stores is very variable from plant to 

plant. In addition, the ventral tissue usually contains 

various idioblasts. Like all tissues of the gametophyte, 

it often contains scattered oii-cells. These are smail 

cells, each almost filled by a single large, often pigmen-

ted oii-body. These last much longer than the smaller oil-

bodies of the Jungermammidae, often persisting for many 

years after the death of the plant. Also sometimes found 

in other tissues are mucilage-cells. In a few species, 
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several may form in a longitudinal row in the ventral 

tissue. At maturity, the walls break down to leave a tubu-

lar mucilage-cavity through the tissue of the midrib. The 

ventral tissue of a few species also contains elongate 

thick-walled cells, referred to in the older literature as 

sclereids but identical in form to the fibers of vascular 

plants. The latter name is used here. The chemical 

composition of their walls is unknown, but this is quite 

variable in vascular plants (Esau, 1965). 

The ventral layer of cells is not differentiated 

to form a distinct epidermis. The superficial cells 

beneath the wings often develop thickened purple-pigmented 

walis, while those beneath the midrib are unpigmented and 

give rise to the ventral scales and rhizoids. The ventral 

scales are unistratose, variously shaped and are formed 

in one to several longitudinai ranks. Most commonly they 

are in two ranks, crescentic to semielliptical or semi-

circular, each with one to several reniform to lanceolate 

or subdulate appendages near its apex. When young, they 

bear muciiage hairs along their margins, but these often 

degenerate with age. Older scales frequently become purple 

and water-resistant. However, the scattered oil-cells 

found in most species usually remain as colorless occellas, 
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Between the scales, and particularly in their axils, the 

rhizoids arise. These are unicellular, nonseptate, and are 

of two types. The smooth rhizoids mostly arise from the 

sides of the midrib. They have uniformly thin walls, and 

extend downward into the substrate to provide anchorage 

and absorb nutrients and water. The tuberculate rhizoids 

are named for the projections (usually peg-shaped) scat-

tered over the inner surface of their walls. They arise 

toward the middle of the midrib and extend inward beneath 

the scales, where they intertwine to form a cord beneath 

the center of the midrib. The capillary spaces formed 

beneath the scales and among the tuberculate rhizoids form 

a system which may be quite efficient in the storage and 

conduction of water. ΜcConaha, i941). In many species, 

however, this system is poorly formed, and it may be 

entirely lacking. 

A few genera are capable of asexual reproduction. 

While this may take the form of relatively unspecialized 

tubers or bulbils, well-differentiated brood-bodies are 

found in some Marchantiaceae. These are discoid, each 

with two apical meristems opposite one another along the 

edge. Hyaline rhizoid-initials are formed on both sur-

faces. Brood-bodies are borne on short unicellular 
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stalks within a cup-shaped receptacle with a thin com-

plete or incomplete rim. This cup is formed on the dorsai 

surface of the thallus and acts as a splash-cup for the 

dispersal of the brood-bodies. 

The gametangia are commonly formed in well differ-

entiated, often complex, receptacles. The most character-

istic type clearly represents a highly modified cluster of 

branches. The upper portion of this is a head of up to 

about ten short, radiating branches which bear the game 

tangia. The lower part is modified as a long, slender 

stalk upon which the head is raised. This stalk may have 

one or more longitudinal grooves filled with rhizoids 

(termed rhizoid-furrows) up one side, and sometimes a strip 

of chlorenchyma with well-formed air-chambers up the other. 

Receptacles of this type usually terminate the thallus-

branch upon which they are produced. Various other 

types of receptacles occur, at least some of which are 

modifications of this type. These are mostly dorsal 

rather than terminal. 

Antheridia are dorsal on the fertile branches, 

each sunken in a narrow pit in the dorsal tissue. The 

antheridial pit communicates with the outside through an 

opening which commonly resembles an air pore in structure. 
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In a few genera, staiked receptacles (as described above) 

are produced, with antheridia in several irregular rows 

along each branch of the head. In this case, the head has 

a flat top with a raised rim around its margin, and sperm 

are dispersed by a raindrop-splash mechanism from the 

film of water which will form over the upper surface. 

Scales are never evident along the stalk or around its 

base. In most genera, however, sperm are discharged 

explosively from the antheridial pit, and receptacles are 

sessile. They may then be similar in form to the stalked 

receptacles, that is lobed and with antheridia arranged 

radially along the lobes, or they may be unlobed, with 

antheridia in radial rows or scattered, or there may be 

no differentiated receptacles, the antheridia being clus-

tered or scattered over the dorsal surface of an ordinary 

branch. In most cases, antheridial receptacles are dorsal 

on the thallus and do not use up its apicai meristem in 

their formation. 

Archegonia are usually formed in a single row of 

one to severai immediateiy behind the apex. The group is 

enclosed by one or two protective envelopes. The outer 

envelope, the involucre, is rather fleshy, at least below, 

and often has air-chambers in its base.. The inner, the 
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pseudoperianth, is delicate, unistratose, and is poorly 

developed or lacking in many genera. The apical meristem 

is used up in the production of the archegonia, so that 

the invoiucre is terminal. Although morphologicaily dorsal 

in position (i.e., produced from the dorsal merophytes), 

proliferation of tissue just anterior to it usually dis-

places it to the physically ventral side of the branch. 

Involucres are rarely formed on unmodified branches, but 

usually on stalked receptacles of the type described 

above. These are referred to as carpocephala (singular, 

carpocephalum). Archegonia reach maturity while the 

carpocephalum is stiil in an embryonic state. It then 

consists only of a very small knob of tissue, which is 

usually surrounded and fringed by siender scales. These 

serve to hold capillary water around the archegonia. As 

the sporophytes mature the carpocephalum develops and 

raises them from the thallus surface, and these scales 

are either left at its base or carried up on the stalk. 

In the mature carpocephalum, the sterile basal portions 

Of the female branches are fused to form a centrai mass 

of tissue, usually more or less hemispherical, which is 

termed the disk. The involucres are arranged around the 

edge of the disk. The whoie structure is usually quite 
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substantial and long-lived. In most genera, carpocephala 

are terminal. If they are dorsal, rhizoid-furrows are 

never present. In a few families, archegonia are formed 

without associated involucres. In some exotic genera 

they occur in dorsal groupings in which their arrangement 

strongly suggests derivation from dorsal carpocephala. 

In other genera, including some native to California, 

archegonia are solitary, each enclosed in a dorsal pit, 

much as the antheridia are. 

There is much variation in sporophyte structure in 

the order. The seta, when present, may be composed of 

few or many rows of cells. In our species it is never 

long enough to reach the mouth of the involucre, so the 

sporangia are always immersed or emergent, never exserted. 

The sporangium is roughly spherical. Its wall may be 

entirely unistratose, or unistratose with a small bistra-

tose patch at the apex, Dehiscence is by one of several 

modes. In some species it is valvate, resulting from about 

four longditudinal splits which extend from the apex about 

halfway to the base. In others, it is by loss of an apical 

operculum, which may fall intact or disintegrate in place. 

In still others, loss of a small operculum is followed by 

splitting of the remainder into valves as described above. 
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In species where the sporophyte remains embedded in the 

thallus the sporangium may never dehisce, the spores being 

liberated by decay of its wall. Spores are usually quite 

angular in shape, with a convex outer face and three more 

or less plain inner faces. The outer and inner faces are 

often separated by a thin ridge, referred to as the wing 

margin. The spore wall is usually thick, opaque, colored, 

and with prominent sculpturing. Siaters usually show the 

structure typical for the class, but in some species the 

wall thickenings are irregular or absent, or the cell is 

not elongate. In a few genera, no elaters are formed 

at all. 

Artificial Hey to Species 

1. Plant leafy or semileafy, that is, vegetative body 

consisting of a stem or thick, slender unlobed thallus 

with thin (largely unistratose) lobes regularly inser-

ted more or less horizontally aiong its edges. 2. 

Plant not leafy, not regularly lobed, unistratose 

lamallae none or clearly inserted on the ventral 

surface of an unlobed thallus. 3. 

2. Plant clearly leafy, with a well-defined, narrow, 
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cord-like stem; leaves more or less rectangular, 

irregularly crenate or shailowly lobed; gemmae none. 

Fοssοmbrοnia longiseta, 

Plant a thalius with regular leaf-like marginal 

lobes; lobes entire and semicircular.; gemmae often 

produced. Blasia pusilla. 

3. Thallus without internal air spaces, mostly dark green 

and translucent, branching by various means game-

tangia sessile, sporangium exserted on an elongate 

seta. Order Metzgeriales p.p. 4. 

Thallus thick, opaque, with internal air spaces, 

mostly bright green or variously purple, with one to 

several rows of unistratose ventral scales, rhizoids 

hyaline, usually some with numerous peg-shaped thick-

enings on the inside of their walls. Order Marchanti- 

aies. 	7. 

4. Thallus about i mm broad, unistratose except for a 

narrow, sharply defined midrib, margins fringed with 

unicellular hairs, Metzgeria conjugata. 

Thallus without a sharply defined midrib, multi- 

stratose or sometimes tapering to relatively narrow 

and poorly defined, unistratose margins; margins 

naked. 	5. 
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5. Thallus much branched, its branches less than 2 mm 

broad. Genus Riccardia. 

Thallus not so much branched, more than 3 mm 

broad. 	6. 

6. Thalius branching dichotomously; gametangia dorsal 

on the main thallus; rhizoids purple. Pellia neesiana. 

Thallus branching literaliy; gametangia on very 

short lateral branches; rhizoids hyaline. Aneura 

pinguis. 

7. Air-chambers of thallus narrow inconspicuous chinks 

between cells of chlorenchyma, in horizontal section 

each chamber bordered by four ceils; epidermis poorly 

differentiated, without differentiated pores; ventral 

scales without appendages or oil-bodies; thallus 

slender, less than 3 mm broad, often sulcate dorsally; 

margins of thallus sometimes covered with bristle-like 

cilia; gametangia not in well-defined receptacles. 

Riccia subg. Riccia. 

Air-chambers broader, evident in section, covered 

(at least when young) by a unistratose epidermis with 

scattered pores; thallus without marginai cilia; if 

sharply sulcate or if ventral scales as above, then 

chambers cavernous. 8. 
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8. Air--chambers low, usually less than 0.1mm. in height, 

filled with unisteriate green filaments. 9. 

Air-chambers usually higher, empty or subdivided 

with unistratose secondary walls but never packed with 

filaments; pores of thallus never compound; appendages 

of scales never reniform; thallus never more than 3 mm 

long. 	13. 

9. Thalius dark blackish purple below; appendages of 

ventral scales usually deltoid to lanceolate. 10. 

Thallus green or weakly tinged with brown or 

purple ventrally; appendages of ventral scales reni-

form. 11. 

10. Thallus freely producing latero-ventral branches; 

pores simple; sexual receptacles sessile. Low eleva-

tions. Targionia hypophylla. 

Thailus without latero-ventral branches; pores 

compound; sexuai receptacles stalked. Calcareous 

habitats at high eievations. Preissia quadrata. 

11. Pores compound; ventral scales in six rows; broad-

bodies in circular raised receptacles; antheridial 

receptacle stalked; carpocephalum with long rays 

between the involucres. Marchantia polymorpha. 

Pores of thallus simple; ventral scales in two 
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rows; brood-body receptacles crescentic or absent; 

antheridial receptacle sessile; carpocephalum never 

radiate. 12. 

12. Thallus 4 to 20 cm. long; aereoiation of dorsal surface 

very prominent; filaments of air--chambers terminating 

in elongate hyaline cells; brood-bodies none. Cono-

cephalum conicum. 

Thallus to 2cm. long; aereolation rather obscure; 

terminal cells of filaments not differentiated; brood--

bodies usually abundant. Lunularia cruciata. 

13. Ventral scales in several irregular rows, appendages 

not clearly set off; pores surrounded by poorly differ-

entiated cells, often with thickened radial wails; 

sexual receptacles dorsal, not terminal. 14. 

Ventral scales in one or two rows. 15. 

14. Thailus with a sharp, narrow dorsal sulcus; air-

chambers broad and cavernous; archegonia embedded in 

dorsal surface of thallus; floating on water or 

stranded on wet soil along shorelines. Ricciocarpos 

nataus. 

Thailus not at all sulcate; air-chambers narrow, 

tubular and subvertical; archegonia in dorsal carpo-

cephala; terrestrial. Genus Athalamia. 
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15. Thallus slender, to 2mm. broad; air-•chambers large 

and cavernous; ventral scales in one row, without 

appendages or oil-cells; gametangia embedded in 

thallus; either plant very slender, mostly aquatic, or 

else epidermis rupturing over mature air-chambers. 

Riccia subg. Ricciella, 

Thallus usually larger; air-chambers usually 

subdivided by lamellae, covered by a persistent epi-

dermis; ventral scales in two rows, with appendages 

and scattered oil-cells (or rarely scales more or less 

disrupted); archegonia in stalked carpocephala. 

Family Aytoniaceae. 16. 

16. Ventral scales more or less rudimentary and disrupted; 

thallus thin, delicate; epidermis densely chlorophyl-

lous; secondary air-chambers broad, cavernous, not 

recovering fully when soaked after dessication; shaded 

banks at low eievations. Cryptomitrium tenerum. 

Ventral scales well formed; thallus firm to 

leathery; primary or secondary air-chambers narrow. 

17.  

17. Air-chambers slender, tubular, not subdivided, aero- 

las undivided, not much larger than pore apparatus; 
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at least some ventral scales usually with the appen-

dages more or less ciliate. Asterella Palmeri. 

Air-chambers wider, completely or incompletely 

subdivided; appendages of ventral scales never ciliate. 

18. 

18. Ventral scales, at least near thallus-apex, each with 

one or two large, lanceolate hyaline appendages which 

project conspicuously beyond the thallus-margin; 

epidermal cells thick-walled, radial walls of pore-

apparatus thickened; arctic-alpine plants (or lower in 

the Great Basin). Mannia fragrans. 

Ventral scales never as above. 19. 

19. Latero-ventral branching present, usually frequent. 

Ventral scales each with one (rarely two) narrowly 

ovate or lanceolate appendages. Mostly below 3,000 

feet. 	20. 

Latero-ventral brnaching absent. 21. 

20. Appendages of ventral scales lanceoiate, acute or 

accuminate, entire; oil-cells of ventral scales mostly 

pinkish; ceil-walls in ventral tissue strongly pitted 

throughout; antheridia on short ventral branches. 

Asterella bolanderi. 

Appendages of ventral scales various; oil-cells 
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of scales hyaline; cell-walls of ventral tissue weakly 

pitted at base of midrib, or smooth; antheridia on 

main thallus. Mannia californica. 

21. Appendages of ventral scales one (rarely two) per 

scale, lanceolate or broader, rounded to acute, never 

with along slender or subulate apex; partitions of 

air-chambers ending well below epidermis, thus primary 

aeroles undivided; high elevations, south to Tulare 

County. Asterella gracilis. 

Appendages of ventral scales two to four per 

scale, lanceolate or narrower, at least the apical 

portion more or iess subulate; partitions of air--

chambers reaching epidermis at least in part, thus 

primary aereoles more or less subdivided; low eleva-

tions except in southern California. 22. 

22. Cells of ventral tissue with walls not conspicuously 

pitted, air-chambers undivided below, subdivided 

above, secondary walls partly free from epidermis, 

thus secondary aereoles open and confluent; appendages 

two to four per scale; dioicous. Asterella 

californica. 

Cell-walls in ventral tissue with rather conspic- 

uous oval pits; air-chambers subdivided for their 
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whole length, secondary aereoles complete and closed; 

appendages two, rarely three, per scale; par cous. 

Reboulia hemisphaerica. 

Class Hepaticopsida 

Cells with several plastids each, pyrenoids 

absent; at least some cells usually containing one or more 

compound oil-bodies; karyotype commonly with Ν equal to 

eight or nine, sometimes a multiple of one of these, rarely 

four, seven, ten, or a multiple of one of these. Body 

of plant parenchymatous, never forming lignin, without 

true stomata; conducting tissues often lacking, if present 

not structurally similar to xylem or phloem. 

Gametophyte without a well-developed protonemal 

stage, generally a leafy axis or dorsiventral thallus, 

anchored by unicellular rhizoids, often capable of with-

standing the loss of most of the water from its tissues; 

meristem protected by mucilage secreted by short uniser-

iate hairs. Gametangia not at all embedded in the tissue 

of the gametophyte; gametes developing from the upper cell 

produced by the first division of the gametangial initial. 

Sporophyte determinate in growth, without clearly 

defined meristems, commonly consisting of a haustorial 
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foot, a slender, delicate, short-lived seta, and an oroid 

or spherical sporangium. Sporangial wall is of one to six 

cell-layers, without internal air-spaces, its cells often 

with helical, annular, or incompletely annular bands of 

thickening, dehiscence various; sporangium containing 

unicellular meiospores mixed with sterile cells which are 

commonly elongate, and have one or more helical bands of 

thickening on their walls. 

Hey to Orders Found in California  

Gametophyte strongly dorsiventrally compressed and 

differentiated (or laterally compressed in Riella), 

mostiy showing moderate to strong internal differentia-

tion of tissues, often with well-developed regions of 

aerenchyma; rhizoids hyaline, oil-cells (if present) one 

per cell, confined to scattered idioblasts which lack 

plastids. Gametangia enclosed in entire or bilabiate 

involucres, or submerged in deep pits on the dorsal 

surface of the thallus. Sporophytes various, seta short 

or lacking, sporangium immersed or emergent, its wall 

unistratose at least in greater part, dehiscence various; 

spore-mother cells more or less spherical, thus spores 
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often angular and flattened, sometimes adhering in 

tetrads, elaters well formed, poorly formed, or absent. 

Subclass Marchantiineae. 

Gametophyte delicate, mostly unistratose, without 

internal tissue differentiation or internal air-

spaces; a semi-leafy thallus, or leafy with the 

leaves more or less reduced, the stem flattened to 

form a laterally compressed thallus (erect aquatic 

plants only); oil-cells lacking; involucres entire; 

elaters none. Order Sphaerocarpales. 

Gametophyte thick, fleshy, with internal air-spaces, 

always a dorsiventrally compressed thallus without 

reguiar lobing; reproductive structures various. 

Order Marchantiales. 

Gametophyte various, without well-marked internal differen-

tiation, without internal air-spaces; oil-bodies often 

several per cell, in all cells of plant, rarely restric-

ted to idiobiasts which contain plastids, or rarely 

absent. Gametangia naked, in usually lobed involucres 

or perianths, or submerged in pits. Sporophytes with 

seta long, sporangium exserted, its wall never unistra-

tose, dehiscence usually by longitudinal splits in the 

wall, rarely irregular, never by loss of an operculum; 
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spore-mother cell becoming deeply lobed prior to 

meiosis, thus spores more or less spherical; elaters 

present, well-formed in all our species. Subclass 

Jungermanniineae. 

Gametophyte always clearly leafy, leaves in two or 

three ranks, often deeply and regularly lobed. 

Antheridia naked in leaf axils; archegonia in 

terminal perianths. Order Jungermanniales. 

Plant thallose, sometimes a semi-leafy thallus, if 

clearly leafy then leaves in two ranks, very shal-

lowly and rather irregularly lobed (plants of dry 

soil with pigmented rhizoids); gametangia dorsal, 

never terminal. Order Metzgeriales. 

Order Marchantiales 

Vegetative gametophyte a prostrate, flattened 

thallus, plane or more or less canaliculate, usually with 

a thick midrib bulging ventrally; midrib tapering gradu-

ally into wings which are thinner but seldom delicate or 

translucent; when dry, wings often folded or rolled 

upward, partially or completly covering the dorsal surface 

of the thallus; thallus growing by a row of several 
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wedge-shaped apical cells (or these reduced to one), 

branching dichotomously or by innovations from the ventral 

surface of the midrib; lacking any trace of differentia-

tion into stem and leaves, but showing strong dorsiventral 

internal differentiation. 

Dorsal portion of thallus chlorophyllose, consis-

ting of one layer of schizogenous air-chambers separated 

by unistratose walls, empty or filled with uniseriate fila-

ments which grow out from their walls and floors, chambers 

roofed over by a unistratose epidermis, each primary 

chamber communicating with the outside through one epi-

dermal pore; pores often surrounded by several rings of 

differentiated cells, sometimes with a second layer of 

differentiated cells forming a second, inner opening. 

Ventral portion of thallus solid, hyaline or weakly chloro-

phyllose, its cell-walls thin and smooth or thickened and 

more or less pitted; ventral superficial cells of wing 

often with thick colored walls; ventral surface of midrib 

more or less covered by large unistratose scales in one 

to several (usually two) rows, these bordered by mucilage-

hairs and often with one or several appendages which are 

usually set off from body of the scale by a constriction 

at their base. Rhizoids mostly arising in axils of 
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scales, some smooth-wailed and. extending downward into 

soil, others with knobs or incomplete partitions on inside 

of their walls, these usuaily. extending beneath the scales 

and forming a cord along the underside of the midrib. 

Brood-bodies occasionally produced in involucre-like cups 

on the dorsal surface of the thallus. 

Antheridia sunken in dorsal tissue, in several 

irregular rows along each lobe of a well-differentiated, 

lobed, sometimes stalked receptacle, or the receptacle 

poorly differentiated, antheridia more or less irregular-

ly arranged, or without any differentiated receptacle, 

antheridia scattered on a normal thallus-segment. Arche-

gonia produced in a singie row, enclosed within a more or 

less tubular unistratose pseudoperianth which in turn is 

enclosed in a tubular or usually bilabiate involucre which 

is multistratose and usually has air-chambers in its base; 

or archegonia reduced to a few or to one, or pseudoperianth 

often iacking. Involucre dorsal and terminal but usually 

displaced to the underside of the apex, commonly one per 

lobe of a stalked, radially symmetrical receptacle, some-

times on an ordinary thallus-lobe, or involucre lacking 

entirely, archegonia sunken in the dorsal tissue of a 

normal thallus-segment. 
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Sporophyte with seta usually short, sometimes 

absent, foot sometimes also absent; sporangial wall unistra-

tose (sometimes with a bistratose apical patch), dehiscing 

by longitudinal splits, or losing an opercuium, or both, 

or eleistocarpos, cells of wall with or without annular or 

semiannular thickenings. Spores shed separately or in 

tetrads, usually angular in shape; elaters with one to 

three spirals, or wails thickened irregularly, or uni-

formly, or not at all, or elaters absent, 

Hey to Families  

Air-chambers low, undivided, filled with uniseriate fila-

ments, pore apparatus well differentiated, ventral tissue 

well-developed, usually showing well-developed scalari-

form pitting; brood-bodies sometimes produced; ventral 

scales well-developed, with well differentiated appen-

dages; archegonia several to many per involucre, sporan-

gium with a bistratose apical area which may act as an 

operculum, remainder of sporangium splitting longitudi-

nally for about half its length; elaters weil-developed. 

Latero-ventral branching present, usually well-

developed; brood bodies never produced involucre 

terminal on main thallus. Targioniaceae. 
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Latero-ventral branching absent, brood-bodies some-

times produced; involucres aggregated on stalked 

carpocephala. Marchantiaceae. 

Air•-chambers usually deeper, never with filaments; ventral 

tissue often poorly developed in wings, its pitting 

simpie or absent; brood-bodies absent; involucres on 

stalked carpocephala or entirely absent, then archegonia 

dorsal on thallus. 

Ventral scales in two rows, with well-differentiated 

appendages; cells of pore-apparatus well differen-

tiated; sporangia dehiscing by loss of an operculum; 

cells of sporangial wall without thickened bands. 

Aytoniaceae. 

Neither ventral scales nor sporangia as described 

above; pore-apparatus poorly differentiated or 

absent. 

Sporophytes borne in carpocephala. Cleveaceae. 

Sporophytes embedded in thallus. Ricciaceae. 

Marchantiaceae (Bisch.) Endl.  

Thalli large, seldom much incurved when dry, midrib 

narrow, often well-defined; branching dichotomous or 
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sometimes by terminal-ventral innovations; plants of mesic 

or wet habitats, often along watercourses. 

Epidermal cells seldom very elongate (except some-

times over air-chamber walls), cell walls often somewhat 

thickened but rarely with trigones; pores of thallus 

compound or simple, the outer opening bordered by several 

rings of tangentially elongate cells, arranged in radia-

ting rows or else cells of outer rings more numerous; 

inner opening, if formed, bordered by one ring of cells 

(sometimes capable of functioning as gaurd cells) each of 

which may have a long papillose appendage projecting into 

the pore, thus inner opening frequently at least somewhat 

cruciate or stellate. Cells of pore apparatus never with 

strongly thickened walls. 

Air chambers low, typically less than 0.lmm. high, 

cells of the epidermis, walls, and floor with few scat-

tered chloroplasts; primary chambers never divided by 

cross-waiis, but tightly packed with densely green vertical 

branching filaments; or some genera with chambers higher, 

filaments more loosely packed, or (exotic genera only) 

quite high and empty. Ventral tissue sharply setoff, of 

larger cells (at least in wings, where celis are usually 

largest) with rather thick walls showing strong pitting in 
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a scalariform pattern; one or more types of idioblasts 

(fibers, oil-cells, or mucilage-cells) usually present. 

Wall thickenings of tuberculate rhizoids in the shape of 

pegs or transverse lamellae. Ventral scales in two or 

more regular rows, the inner (or only) two with broad 

(often reniform) appendages which are usually constricted 

at the base. Oil-cells smaller than surrounding cells. 

Discoid brood-bodies sometimes produced in cup-

shaped receptacies on dorsal thallus-surface. 

Gametangia in well-defined receptacles bearing 

compound pores (rarely without air-chambers or pores), 

receptacles often borne in membranous-margined hollows 

terminal on a very short branch of a dichotomy which is 

fused with the other branch so that receptacles appear 

lateral on a seemingly unbranched midrib. Stalks of 

receptacles (when present) often with one or two rhizoid-

furrows (which are often closed off from the outside by 

rows of smaii scales) and a band of green tissue with 

small air-chambers. Antheridial receptacle stalked or 

sessile, antheridia sunk in the flat dorsal surface; 

carpocephalum stalked, involucres sevearl, on underside 

of the disk, pseudoperianth small and included in the 

involucre or lacking; sporangium dehiscing by 
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longitudinal splits, not losing an operculum, cells of 

sporangium wall usually with annular thickenings. 

This is a very diverse group, in which virtually 

every diagnostic feature has undergone drastic modifica-

tion (often reduction) in at least one of the genera. Many 

recent authors have placed Conocephalum and Lunularia in 

their own unigeneric families, but Campbell et. al. (1979) 

have presented chemical evidence for the classification 

used here; in the case of Conocephalaceae at least it 

hardly seems that the (primarily embryological) characters 

upon which the split is based are of greater importance 

than the morphological modifications of the thallus seen 

in Bucegia and Neohodgsonia, which are universaliy included 

in this family. 

Hey to Genera  

Pores of thallus compound; antheridial receptacle stalked. 

Ventral scales in four or six rows, with differentia- 

ted oil-bodies; disk of carpocephalum radiate; 

brood-body receptacles often present. Marchantia. 

Ventral scales in two rows, lacking oil-bodies; disk 

of carpocephalum unlobed; brood-bodies absent. 

Preissia. 
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Pores of thallus simple; antheridial receptacle sessile. 

Carpocephaium conic; brood-bodies not formed; pores 

and aereoies very conspicuous. Conocephalum. 

Carpocephalum cruciate; brood-bodies almost always 

present; pores and aereoles inconspicuous in intact 

thalli. Lunularia. 

Marchantia L. emend Raddi 

Thalli branching dichotmously; pores compound, not 

much raised, the inner ring of cells often more or less 

modified as guard cells; air-chambers low, filaments dense-

ly packed within them; ventral tissue often with one or 

more type of idioblast, scalariform pitting well developed; 

wall thickenings of tuberculate rhizoids various; ventral 

scales in four or six rows; brood-bodies produced in 

weakly raised cup-shaped receptacles with lobed or dentate 

margins. 

Dioicous. Sexual receptacles produced in pits as 

described for the family, antheridial receptacle stalked, 

its stalk with two rhizoid-furrows and often a band of 

green tissue, its disk more or less lobed; stalk of carpo-

cephalum with two (or more) rhizoid-furrows and one or 
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two bands of green tissue, disk more or less lobed or 

radiate, involucres in the latter type alternate with the 

rays, bilabiate; pseudoperianth present; cells of sporan-

gial wall with annular thickenings; spores unicellular when 

shed. 

Marchantia polymorpha L. 

M. alpestris (Nees) Burgeff  

M. aquatica (Nees) Burgeff  

Thalli mostly three to six cm long, eight to 13 mm 

broad, 0.2 to 0.4 mm. thick, midrib no thicker than wings, 

about three times dichotomous, segments widened and more 

or less cordate terminally; dorsal surface yellow- or grey-

green, often with a dark band down the midline (formed 

when no air-chambers are developed over the midrib); 

ventral surface concolorous or midrib more strongly pig-

mented below; secondary pigmentation brown or sometimes 

reddish. 

Epidermal cells in surface view more or less poly- 

gonal, 20 to 30 µ long, 18 to 21 	broad, 13 to 18 µ 

thick, their walls moderately very uniformly thickened, 

hardly different over chamber walls; oil-cells present, 
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scattered. Pores hardly raised, outer opening surrounded 

by usually two rings of four cells; inner opening ringed 

by four guard cells, usually more or less cruciate. 

Air-chambers 0.02 to 0.04 mm. high, or often com-

pletely lacking over midrib, filaments one to three cells 

high; ventral tissue with oil-cells but no other idio-

blasts, cells largest in wings, smallest in ventral half 

of midrib; cell walls somewhat to strongly thickened, 

scalariform pitting well developed occurring together. 

Ventral scales in six rows, or the second and fifth more 

or less reduced in hygric forms; marginal scales usually 

lingulate and often reaching or projecting beyond margins, 

inner rows thick-crescentic; appendages circular or reni-

form; scales hyaline or at least appendages often tinged 

with purple; oil-cells scattered through all scales. 

Brood-body receptacles with margins more or less 

lobed and irregularly ciliate-dentate. 

Stalk of antheridial receptacle lacking green 

tissue, disk shallowly eight-lobed, each lobe with two rows 

of scaies beneath and an irregular row of antheridia 

above. 

Stalk of carpocelphalum with two rhizoid-furrows 

and one band of green tissue, disk to 9mm. across, split 
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nearly to its center into eight terete rays; involucres 

cross-margined; capsules not seen, spores described as 

yellow nearly smooth, 12 to 15 µ in diameter; elaters 

described as bispiral, 3 to 5 µ in diameter. 

On damp soil, occasionally rock or decaying wood, 

commonly on floodplains or seepages, often on more or 

less disturbed sites; throughout the Hlamath Mountains; 

Great Basin ranges, and Sierra Nevada, at all elevations; 

outer Coast Ranges, mostly near the coast, south to Santa 

Cruz and (above 4,000 ft.) Monterrey counties; Transverse 

and Peninsular ranges, above 3,000 ft., Los Angeles and 

San Bernardino counties south to San Diego County. 

Bipolar, very wideiy distributed in the Northern Hemis-

phere. 

The species was circumscribed as described above by 

all authors prior to 1943. In that year, Burgett published 

a careful study of the genus in Europe in which he split M. 

polymorpha s. lat. into three species. All three are found 

in California, and may be recognized by the following fea-

tures: M. aquatica (Nees) Burgeff is a high-elevation species 

with a subcordiaceous, pale (often yellowish) green thallus 

frequentiy showing purple pigmentation, lacking any trace of a median 
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dark band, and with shorter, more cordate segments; Μ. 

aquatica (Nees) Burgess if a species of mesic, often 

streamside sites, usually at lower elevations, with a 

thinner, bright green or olive thallus lacking purple 

pigmentation but with a well-developed and with segments 

longer and more linear; and Μ. polymorpha s. str., which 

is intermediate between the other two and is claimed by 

Burgeff to be a fertile hybrid mostly limited to regions 

of anthropogenic disturbance. Unfortunately the last 

does not seem to hold in California, where a broad spec-

trum of intermediates may be met with in the wild; recent 

European authors have indicated similar problems in 

separating the species (Grolle, 1976). In the absence 

of characters which clearly distinguish these taxa, no 

attempt is being made here to recognize them at any level. 

Preissia Corda in Opiz 

Thalli branching dichotomously or by terminal-

ventral innovations; pores compound, chlorenchyma rather 

loose, chambers often more than 0.l mm high, fiiaments not 

crowded; pitting of ventral cells not as elaborate as in 

reiated genera, often absent from regions of the thallus; 
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oil-cells absent from all tissues, ventral tissue often 

with fibers or muciiage-cells. Wall-thickenings of tuber-

cuiate rhizoids peg-shaped; ventral scales in two rows. 

Brood-bodies not produced. 

Dioicous or autoicous; sexual receptacles termi-

nal, not arising from pits or from one branch of a dicho-

tomy, thalli continuing growth by producing terminal-

ventral innovations below them; receptacles stalked, stalk 

with rhizoid-furrows but no green tissue; disks unlobed. 

A monotypic genus of the Northern Hemisphere; the 

higher air-chambers with fewer filaments and the arrange-

ment of the sexual receptacles and related branching 

patterns seem to relate it most closely to the exotic 

genera Bucegia and Neohodgsonia, in which the modification 

of the air-chamber layer is much more extreme, the cham-

bers being completely without filaments. 

Preissia quadrata (Scop.) Nees  

Thalli yellow-green dorsally, often tinged with 

purple, ventral surface (at least the midrib) blackish-

purple, to 1--1/2 cm long, three to eight mm broad, about 

0.6 mm thick, midrib well-defined, much thicker than wings; 

dichotomous once or not at all. 
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Ερidermal cells very variable in size and shape, 

often moderately elongate, mostly averaging about 30 to 

40 µ long, 25 to 30 p broad, cell-walls thin; outer pore-

opening surrounded by one to three rings of cells, the 

inner of three to seven cells, whole apparatus almost 

level with epidermis, sometimes brown-pigmented; inner 

opening surrounded by three to six guard cells with papil-

iose appendages, strongly bulging below. 

Chlorenchyma usually about 0.l mm thick, sometimes 

thicker; ventral tissue at least partly tinged with pur-

ple, containing mucilage-cells and sometimes fibers; 

ventral scales roughly semicircular, less than 1 mm long; 

apperdage one per scale, filiform-elliptic, to about 0.3 

mm. long. 

Receptacles commonly tinged with purple, disk of 

antheridial receptacle about three mm across, carpocepha-

lum as large or somewhat larger, disk hemispheric, orna-

mented with radiating ridges on its dorsal surface alter-

nating with the usually four involucres; sporangium brown, 

spores brawn, irregularly reticulate, 50 to 70 )1 across; 

elaters brown, averaging eight ρ in diameter, with two 

broad spirals. 
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On calcareous seeps on rocks along streambanks; 

rare above 5,000 ft., Hlamath Mountains; circumboreal at 

higher latitudes. 

The combination of high-elevation habitat, 

Marchantia-type thallus and narrow scale-appendages does 

not recur in any other California species; in the field 

the blackish ventral surface will separate it from all 

associates but the much smailer Asterella gracilis. 

Conocephalum Wiggers nom, cons. 

Fegatella Raddi  

Thaili yellow-green, linear, branching dicho-

tomously, aereolation very evident dorsally. Pores 

simple, strongly raised; air chambers low, filaments 

crowded, reaching the epidermis except beneath the pores, 

there terminating in a ceil with a long hyaline beak. 

Ventral tissue with cell-walls somewhat thickened, scalar-

iform pitting well developed; rhizoid tubercles peg-shaped; 

ventral scales in two rows, appendage one per scale, 

reniform. Brood-bodies not produced; tubers sometimes 

formed on ventral side of midrib. 

Monoicous; receptacles formed in pits on short 

branches (as described for the family); antheridial 
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receptacle sessile, carpocephalum stalked, disk conic, 

more or less unlobed. Cells of capsule wall with an-

nular thickenings; spore tetrads not tetrahedral; spores 

germinating precociously, green and multicellular at 

time of release. 

A genus of two species, restricted to the tem-

perate parts of the Northern Hemisphere. One species 

is found in North America. 

Conocephalum conicum (L.) Underw. 

Thalli large, four to 20 cm. long, eight to 22 

mm. broad, about 0.6 mm. thick, not at all incurved when 

dry; midrib rather well-defined, often tinged with brown 

or purple ventrally, pigments only occasionally formed 

over remainder of thallus, never strong. 

Epidermal cells polygonal of somewhat elongate, 

averaging about 50 to 60 µ long, 30 to 40 µ broad, 25 

to 30 u thick, often more strongly elongate over chamber 

walls and along margin of thallus; oil-cells scattered 

through epidermis. Pore apparatus raised up as a dome-

shaped blister in the epidermis, consisting of six to 

nine rings of cells, the inner rings of two to four celis 

which are often strongly bowed outward in their centers, 
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thus rendering the pore lobed or stellate; outer rings 

of a larger number of poorly differentiated cells. 

Air-chambers to about 50 µ high, filaments 

branched, one or two cells high. Cells of ventral tis-

sue largest in wings, smallest in ventral half of mid-

rib, walls always strongly pitted; oil-cells scattered 

throughout, elongate micilage-cavities often present in 

midrib; ventral scale small, limited to midrib, very 

strongly long-decurrent ventrally, at least the appendage 

often purplish. Tubers about 1 mm. across, on ventral 

surface of midrib, only formed in total darkness. 

Stalk of carpocephalum naked, fleshy, collapsing 

soon after maturity, carpocephalum white or tinged with 

purple, involucres three or four. 

Wet shaded soil, occasionally rock or wood, 

along streams or in seepy areas, apparently intolerant 

of drying; common near the coast, south at least to 

Santa Cruz County (reported from Monterey county, Camp-

bell, 1924); uncommon in the Hlamath Ranges and Sierra 

Nevada, 300 to 9000 feet, south to Nevada and Butte 

Counties. 

This is our largest liverwort; the combination 

of large size, pale yellow-green coloration and prominent 
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pores and aereolation dorsally is unmistakeable in the 

field of herbarium. Gametangia are only occasionally 

produced, and the short-lived carpocephalum is seldom 

collected. 

Lunularia Adans. 

Thalli branching dichotomously, aereolation 

rather obscure; pores simple, not much raised, air-

chambers low, filaments crowded; ventral tissue with 

cell walls hardly thickened, scalariform pitting well 

developed. Rhizoid-tubercles peg-shaped. Ventral 

scales in two rows, not covering midrib; appendange one 

per scale, reniform. Brood bodies produced in crescentic 

receptacles sunk in dorsal surface of thallus. 

Dioicous; receptacles in pits, the antheridial 

sessile, rather elongate; stalk of carpocephalum lacking 

green tissue, without a rhizoid-furrow; carpocephalum 

deeply lobed, disk small, entireiy lacking green tissue 

or air pores or chambers. Cells of sporangial wall with-

out wall thickenings. 

A genus of one or two species; native range in 

question, but certainly introduced in North America. 
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The genus is rather isolated in several characters, and 

is often placed in a unigeneric family Lunulariaceae. 

Lunularia cruciata (L.) Dum. 

Thalli bright green, shiny, ageing whitish or 

orange-tan, simple or once dichotomous, 0.8 to two cm. 

long, six to 10 mm. long, 0.4 to 0.6 mm. thick, gently 

constricted, often several times along the width (due to 

seasonal changes in width?), loosely folded or inrolled 

when dry; ventral surface concolorous or occasionally 

tinged with brownish purple. 

Epidermai cells with walls moderately to very 

strongly thickened, averaging about 30 to 40 µ in length, 

20 to 30 p in width and thickness, not differentiated 

over chamber walls. Epidermis without oil-cells; pores 

weakly raised, surrounded by three to five rings of 

poorly differentiated cells with thin walls. 

Air chambers 40 to 60 µ high, filaments two or 

three cells long, often branched; walls and often floor 

of chamber densely green. Ventral tissue hyaline, cells 

not smaller in the rather poorly set of midrib, scalari-

form pitting well-developed but sometimes difficult to 

see in thin-walled forms; oil-cells many, scattered. 
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Ventral scales remote, narrowly crescentic, hyaline or 

brown, containing scattered oil-cells. Brood-bodies 

almost always present, in a sunken dorsal receptacle 

subtended by a crescentic ridge. 

Carpocephalum white, exserted from a 'bud' of 

imbricated white scales within the hollow; stalk covered 

with slender hairlike scales; disk minute, involucres 

four, spreading, tubular and bilabiate; sporangia 

exserted. 

On upper banks of streams where subject to oc-

casional innundation but dry in the summer, around the 

eastern margin of the redwood forest from Humboldt 

County south to Santa Cruz County; reported from Los 

Angeies County (San Gabriel Mts., Mishler, Pers. comm.). 

Native to Southern Europe and the Near East; present in 

native vegetation but probably introduced in India, 

South Africa, New Zealand, and the western United States 

north to Washington. 

Brood-bodies are aimost always produced and 

render identification simple, as the broad sunken recep-

tacle bordered behind only by a crescentic ridge does 

not recur in any other species. Colonies cluster around 

the high-water mark for winter floods, as the species 
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seems to spread mostly by means of water-borne brood-

bodies. Gametangia are regularly produced in late 

winter but carpocephala are known from only a few sites. 

Targioniaceae Dum. 

Thalli forming mats over soil, branching dicho-

tomously or by latero-ventrai innovations, leathery or 

very delicate. 

Epidermal pores simple; air-chambers rather 

shallow, filled with filaments or empty; ventral tissue 

sometimes well developed, with cell-walls often showing 

scalariform pitting, or else ventral tissue greatly re-

duced or entirely absent, in the latter case the chambers 

bordered below by only one layer of cells. Ventral 

scales well-developed, each with one well-defined appen-

dage, or scales more or less rudimentary, always in two 

rows. Wall-thickenings of tuberculate rhizoids peg-

shaped. 

Antheridial receptacle terminal, sessile, usually 

on a short ventral branch, its pores simple. Involucre 

strongly bilabiate, solitary, terminal, displaced onto 

the ventral surface of an undifferentiated branch; 
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sporangium losing a bistratose operculum, then splitting 

longditudinally, cells of its wall with annular thicken-

ings. 

A family of two genera, widespread in many 

habitats throughout the warmer parts of the world. 

Targionia L. 

Thallus leathery, incurved when dry, ventral 

surface, blackish purple, latero-ventral branching fre-

quent. Air-chambers packed with filaments, their walls 

and floor only weakly chlorophyllose. Ventral tissue 

well-developed, scalariform pitting often developed, 

mucilage cells sometimes present; ventral scaies large, 

well formed, each with one well-defined appendage. 

Antheridial receptacle on a short ventral branch. 

Involucre large, lackish, remaining closed after 

dehiscence of sporangium; upon drying, female branch 

rolling inward and curving longditudinally, thus raising 

the involucre and pulling it open to expose the spores 

for dispersal. 

A genus of one or two species, widespread in 

drier regions at low latitudes. 
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Targionia hypophylla L. 

Thalli 9 to 22 mm. long, l.5 to 4 mm. broad, 

0.25 to 0.6 mm. thick, dorsal surface green, ventral 

surface blackish purple, usually dull, rarely glossy, 

cuticle more or less papillose throughout. Branching 

dichotomous and lateroventral; wings at least strongly 

inrolled when dry. 

Epidermal cells usually more or less isodiametric, 

averaging (17) 21 to 32 µ long, 18 to 21 (to 32) )1 broad, 

22 to 33 u thick, cell-walls often somewhat thickened 

and yellowish (rarely purplish), trigones present, usu-

ally large and bulging. Epidermis with scattered oil-

cells. Cells of pore apparatus in one to three rings, 

the outer rather poorly differentiated, the inner of six 

to nine cells, or dead and incorporated into the hyaline 

membrane. 

Air-chambers 0.03 to 0.24 mm. high, filaments 

two to five cells high, sparingly branched, pressed 

against epidermis. Ventral tissue hyaline, cells with 

wails often somewhat thickened and tinged with brown, 

scalariform pitting more or less well developed or lack-

ing; oil-cells scattered; mucilage-cells often present, 

rareiy with strongly thickened or pigmented walls. 
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Ventral scales 0.3 to 1.l mm. long, 0.5 to 1.2 

mm. broad, purple to brick-red; oil-cells hyaline. Ap-

pendages one per scale, lance-ovate to deltoid, more or 

less constricted at base, entire to dentate or rarely 

short-ciliate 0.2 to 0.5 mm. long, 0.1 to 0.3 mm. broad, 

cuticle striate-verrucose, usually strongly so. 

Autoicous; antheridial receptacle small, discoid, 

fringed with scales, terminating a short ventral branch. 

Scales on distal portion of female branch large, lanceo-

late, without a clearly defined appendage; flaps of 

involucre about 2 mm. long. Spores brown, 52 to 75 µ 

across; outer face finely reticulate, folded into coarse 

ridges which also form a coarse reticulum; inner face 

with ridges irregularly radial, not forming reticula. 

Elaters with two or three broad spirals, elaters eight 

to twelve u in diameter. 

On soil, often around rock outcroppings, on 

shaded or north-facing slopes or banks which are dry in  

summer, apparently tolerating a wide range of light in-

tensities. One of our commonest and most widespread 

species; found in the Hlamath Mountains, below 2500 feet; 

throughout the Coast Ranges, extending well into the 

north coastal belt on steep slopes and rock outcrops; 
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Sacramento Valiey; western side of the Sierra Nevada, 

up to 6000 feet; throughout coastal Southern California 

and the Transverse and Penninsular Ranges; Mojave and 

Colorado Deserts, above 3000 feet, north to Ingo County. 

Extending north to British Columbia, east to western 

Texas; widespread at low latitudes in both hemispheres. 

This species is very distinctive and easy to 

identify. Nο other xeromorphic plant' of lοw elevations 

shares the low, filament-containing air chambers, and 

no other plant with this chamber-type shows the ventral 

branching which is always prominent in this species. 

In addition, the unique and distinctive terminal in-

volucres are almost always present, rendering identifica-

tion simple. 

The species as here defined consists of two 

similar but apparently distinct races. In cismontane 

California, plants are found in which the air-chambers 

are always lοw (very rarely over 0.07 mm. high), their 

filaments rather loosely packed, mostly two or three 

cells in height, the cells strongly rounded-obpyriform, 

always appearing distinctly "cactoid"; appendages of 

the ventral scales are ovate to lanceolate, always longer 

than wide (usually about twice as long as wide). The 
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desert plants, however, have chambers from 0.07 to 0.24 

mm. deep, with filaments very tightly packed, from three 

to five cells high, their cells often cylindrical, not 

showing the cactoid appearance found in cismontane 

plants. Appendages of the ventral scales vary from 

del-toid to deltoid-reniform, and are as wide as long or 

considerably wider. The differences between the two are 

subtle, but they are not difficult to distinguish, and 

do not seem to intergrade. Further collection and study 

in the southern part of the state may prove them worthy 

of taxonomic recognition. 

Aytoniaceae Cavers 

Grimaldiaceae Κ. Mull. 

Rebouliaceae Evans 

Thalli creeping or forming mats over soil or 

rock, usually in more or less xeric habitats; branching 

dichotomous, often also with ventral innovations. 

Epidermal cells never greatly elongate, hot dif-

ferentiated over air-chamber walls, cell-walls thin or 

variously thickened. Pores simple, not strongly raised, 

bordered by five to nine rows of tangentially elongated 

cells forming two to five rings around the pore, radial 
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walls not or only moderately thickened (rarely pores 

surrounded by poorly differentiated cells with thickened 

radial walls). 

Primary air-chambers much higher than broad, 

often more or less funnel-shaped, never containing fila-

ments but usually partly or completely subdivided; 

primary and secondary walls unistratose, chlorophyllose. 

Chlorenchyma often grading rather gradually into ventral 

tissue, which is sometimes well-developed only in the 

midrib; cells of ventral tissue with thin walls, or in 

a few species somewhat thickened and brownish, pits 

small and round or lacking. Wall thickenings of tuber-

culate rhizoids peg-shaped. Ventral scales in two rows 

on underside of midrib, usually more or less purple-

pigmented, ventrally decurrent, the cells strongly 

elongate only in the decurrent portion; oil-cells pre-

sent, small, hyaline or nearly so; appendages narrow, 

clearly set off from scale but seldom constricted at 

base, one to four per scale. 

Antheridia formed in a poorly differentiated 

dorsal receptacle or clustered on the dorsal surface of 

a thallus-segment, associated with simple pores (recep-

tacle well-differentiated, with compound pores, in 
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Reboulia), not stopping growth of thallus; sporophytes 

formed in well-developed, usually terminal, carpocephala, 

disks with well-developed chiorenchyma and compound pores. 

Involucres entire or bilabiate, at least the distal por-

tion more or less membranous; pseudoperianth lacking 

(weli developed, exserted and longditudinially cleff in 

Asterella). Sporangium of thin-walled cells, dehiscing 

by loss of an operculum; spore-wall with well-developed 

wing-margin and trilete mark, usually also ornamented 

with a pattern of coarse ridges. Elaters with usually 

one to three spirals. 

This is a cosmopoiitan family of five genera. 

Four of these are described here; the fifth genus, 

Plagiochasma, is well represented in the interior parts 

of the southwestern United States, and at least 

P. rupestre may be found in southern California. It 

differs from our other species of the family in the 

dorsal, not terminal, carpocephalum, and in the structure 

of the pore apparatus, which is not raised above the 

level of the epidermis, and consists of only one ring 

of poorly differentiated cells which may have thickened 

radial walls. 
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Key to genera: 

Pseudoperianth present, exserted, longditudinally cleft. 

Asterella 

Pseudoperianth absent. 

Thallus very thin and delicate, ventral scales 

usually more or less rudimentary; usually 

paroicous, antheridia in a median row, without 

a well-differentiated receptacle; carpocephalum 

discoid., involucres strongly bilabiate, not 

projecting beyond margin of disk. Cryptomitrium 

Thallus thicker, firm, scales well-developed; if 

paroicous then antheridia in a well-defined re-

ceptacle; involucres weakly or not bilabiate, 

spreading laterally away from disc. 

Usually paroicous, antheridial receptacle 

well-defined, with compound pores; operculum 

of sporangium falling in fragments. Reboulia 

Never paroicous, antheridial receptacle never 

with compound pores; lid of sporangium 

falling whole. Mannia 

Reboulia Raddi emend. G.L.N. nom. cons. 

Thallus branching dichotomously or by apic-

ventral innovations; air-chambers subdivided for their 
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whole depth; cells of ventral tissue with walls somewhat 

thickened, with rather large oval pits, ventral scales 

with slender appendages. 

Paroicous, rarely autoicous; antheridial re-

ceptacle sessile, well differentiated, with compound 

pores; carpocephalum terminal, halting growth of thallus, 

growth often resumed by an apico-ventral innovation; 

pseudoperianth absent; sporangium losing opercuium in 

fragments. 

The genus is monotypic. 

Reboulia hemisphaerica (L.) Raddi 

Thallus yellow-green dorsally, blackish-purple 

ventrally, plane to rather strongly inrolled when dry, 

one to 2.5 cm. long, four to six mm. broad, 0.6 mm. 

thick, once dichotomous and also with apical innovations 

at least beiow any unfertilized archegonia. 

Epidermal cells with moderate to large trigones, 

oil-cells scattered or absent; pores surrounded by 

eight or nine rows with usuaiiy three or four ceils each, 

their radial walls somewhat thickened. 

Primary air-chambers completely subdivided, the 

secondary walls reaching the epidermis, thus the secondary 
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aereoles complete and closed; secondary chambers 

communicating through scattered perforations in their 

walls. Ventral tissue with scattered oil-cells, its 

cell-walls with rather conspicuous oval pits. Ventral 

scales purple, oil-cells scattered, hyaline, appendages 

lance-accuminate or subulate, usually two (rarely one or 

three) per scale. 

Antheridial receptacle transversely elongate, 

often more or less reniform, sharply set off from the 

surrounding tissue. Stalk of carpocephalum with filiform 

scales clustered at its base and summit; carpocephalum 

about three mm. across, often tinged with purple, disk 

rather small, involucres three to six, entire or bila-

biate, spreading, about 1.5 mm. across; spores yellow, 

reticulate, 60 to 80 p in diameter. 

The species is cosmopolitan, but only a single 

specimen is known from California. This was Katherine 

Brandegee's 1892 collection from Folsom (low Sierran 

foothills, Sacramento County) which was first reported 

by Howe (1899). In view of the fact that the Folsom area 

is part of a widespread and homogenous belt of rather ex-

treme climate, it seems unlikely to be the site of a 

narrow relict distribution. It is thus surprising that 
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the species has never been recollected in the state. 

Since Hatherine Brandegee collected in many areas of 

the western United States and northwest Mexico, it is 

possible that this collection is mislabelled, and if 

further collecting does not confirm the occurrence of the 

species in the state it should probabiy be provisionally 

excluded. 

Sterile specimens wouid most easily be confused 

with Asterella califormica, under which species their 

spearation is discussed. Fertile plants resemble our 

Mannia spp. in the form of the carpocephalum and absence 

of a pseudo perianth, but the paroicous condition and 

more slender appendages of the ventral scales will serve 

to separate it from them. 

Asterella P Beauv. in Cuvier 

Thalli green or purplish dorsally; ventral sur-

face usually biackish-purple; plane or incurved when 

dry, latero-ventral branching present or absent. Air-

chambers not or incompletely subdivided, thus secondary 

aereoles not formed or eise incomplete and confluent, 

upper edge of secondary walls more or less entire. 



70 

Ventral scales present, well formed, appendages present, 

well-defined, narrowly ovate to subulate. 

Antheridial receptacles dorsal, rather poorly 

differentiated, with simple poresi, Carpocephala ter-

minal (sometimes appearing dorsal in the angles of dicho-

tomies through early formation of innovations beneath 

them). Pseudoperianth present, unistratose, hyaline 

or purplish, strongly exserted, the exserted portion 

longditudinally cleft into several or many linear or 

lanceolate segments which may remain attached at their 

apices. Sporophyte wholly included within pseudoperianth; 

spores ornamented with fairly coarse ridges which often 

anastomose to form a reticulum over the surface. 

A cosmopolitan genus of several dozen species. 

In addition to the four described here, two other species 

should be looked for in the mountains of the state. A. 

lindenbergiana (Corda) Lindb. has been reported from 

near Ashland, Oregon (Frye and Clark, 1937). This re-

sembles A. califormica in the size of the thallus, which 

is usually two to three cm. long, five to seven mm. 

broad, and never at all incurred when dry. It differs 

in the sharply keeled midrib, single per ventral scale, 

and purple pigmentation of the carpocephalum and spores. 
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Another species, A. saccata (Wahl.) Evans, has been 

reported from Ingo County by Sutliffe (1947). In view 

of its close resemblance to the then-unreported Mannia 

fragrans (under which separation is discussed) this 

report should be considered doubtful until specimens 

can be located. 

Hey to Species: 

Paroicous, antheridia in a small circular patch 

immediately anterior to the carpocephalum; trigones 

of epidermis small or lacking; stalk of carpocephalum 

naked, tapering upward. 

Spores yellow or golden brown; disk hemispherical, 

segments of pseudoperianth about six, more or 

less free, mostly above 5000 feet. A. gracilis  

Spores black, opaque; disk conic or cylindrical; 

segments ten to 14, adhering at their apices; 

mostly below 3000 feet. A. Palmeri 

Never Paroicous; stalk of carpocephalum with a cluster 

of small filiform scales at its summit; low elevations. 

Dioicous; thallus robust, three to six mm. broad, 

without ventral branches; ventral scales with 

two to four subulate appendages. A. califormica 
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Autoicous; gametangia on short ventral branches; 

thallus rather siender, 1.5 to 2.5 mm. broad; 

ventral scales with one, rarely two, lanceolate 

appendages. A. bolanderi 

Asterella gracilis (Web. f.) Underw. 

Thalli sometimes simple, usually once or twice 

dichotomous, five to twelve mm. long, 1.5 to three mm. 

broad, mostly about 0.5 mm. thick; dorsal surface green 

or more or less purplish, plane, the pores rather incon-

spicuous; ventral surface more or less purple, often 

blackish; wings horizontal or poorly developed; thallus 

moderately to strongly incurved when dry. 

Epidermis 20 to 32 µ thick, in surface view the 

cells averaging about 20 to 40 µ long, 20 to 30 µ broad, 

their walls usually somewhat thickened or with small 

to moderate-sized trigones, often pigmented red-purple 

or golden brown; oii-cells usually frequent. Pores 

bordered by five to seven (rarely eight) rows of cells 

forming one to three rings, their cell-walls thin. 

Chlorenchyma rather loose, secondary walls end-

ing well below epidermis thus primary aereoles undivided. 
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Ventral tissue poorly set off, its cells with thin un-

pitted walls; both layers with many oil-cells, the oil-

bodies large, opaque, conspicuous. 

Ventral scales 0.4 to 0.6 mm. long, 0.6 to 0.8 

mm. broad, more or less purple, oil cells hyaline, 

scattered. Appendages one (rarely two) per scale, 

broadly lanceolate or narrowly elliptical, 0.35 to 0.5 

mm. long, 0.i to 0.2 mm. broad, often canaliculate, apex 

acute to rounded, never accuminate, base mostly con 

stricted, four or five cells broad, reaching about to 

the thallus-margin in whole plants. 

Paroicous, antheridial receptacle small and in-

conspicuous, not elongated, immediately anterior to car-

pocephalum. Stalk of carpocephalum naked, tapering up-

ward, brown or purple at least below; disk flattened-

hemispheric or low-comical, smooth, 1.5 to three mm. in 

diameter; involucres three (rarely four), spreading 

obliquely; pseudoperianth hyaline or occasionaliy tinged 

with purple, cleft into four to eight (mostly six) seg-

ments which are weakiy united or free from one another 

at their apices. Operculum of sporangium shed whole; 

spores yeliow or brownish, outer face strongly reticulate, 

inner weakly so, triradiate mark prominent, wing-margin 
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seven to eight u high, spores 50 to 65 µ in diameter, 

elaters orange-brown, averaging ten to 13 ρ broad, 

spirals usually three, rather crowded. 

Damp soil or rock, often in seepy or boggy 

areas, mostly above 4500'; common in the Hlamath Ranges, 

south to northern Trinity County; occasional in the 

Sierra Nevada, from Mono to Tulane Counties, circum-

boreal. 

This species is distinctive in the high-elevation 

habitat, in having the secondary partitions of the air-

chambers ending well below the epidermis, and in the 

relatively broad, blunt appendages of the ventral scales. 

Similar appendages are found only in the souther, low-

elevation Mannia califormica, in which branching is 

chiefly latero-ventral. When fertile, the combination 

of paroicous arrangement of the gametangia and naked 

staik recurs oniy in A. Palmeri, which differs in having 

a more conic, higher disk, in the greater numbers of in-

volucres and pseudoperianth-segments, and the black 

spores, among other characters. 

Asterella Palmeri (Aust.) Underw. 

Thalii once dichotomous, six to 11 mm. long, 

two to four mm. broad, 0.8 to l.2 mm. thick; dorsal 
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surface green, pores inconspicuous, not much raised; 

ventral surface blackish-purple; thallus usually strongly 

infolded when dry. 

Epidermal cells thin-walled, variable in size; 

pores surrounded by four to seven rows of ceils forming 

one to three rings, often rather poorly differentiated, 

their radial walls moderately to greatly thickened; oil-

cells scattered in epidermis. 

Chlorenchyma 0.3 to 0.6 mm. thick, primary air-

chambers narrow, undivided. Ventral tissue hyaline, 

cells with walls thin, unpitted. Oil-cells rather common 

in both layers. 

Ventral scaies 0.4 to 0.8 mm. long, 0.4 to 1.0 

mm. broad, quite variable in shape, purple throughout or 

margins and appendages more or less decolorate; oil-

ceils hyaline or rarely pinkish. Appendages one, rarely 

two, per scaie, usually ianceolate, the larger four t 

eight cells broad at base, 0.4 to 0.6 mm. long, mostly 

0.l to 0.25 mm. broad, occasionally forked; usually at 

least a few scales or their appendages more or less 

ciliate with additional subulate appendages. 

Paroicous, antheridial receptacle small, poorly 

defined, seldom much elongated. Stalk of carpocephalum 



76 

naked, brown and rigid below, more or less tapering 

upward; disk conic to cylindrical, two to six mm. across, 

smooth; involucres three to eight, l.5 mm. across, weakly 

bilabiate, directed strongly downward; pseudoperianth 

hyaline, eight to 16 cleft, clefts ending even with 

mouth of capsule, well outside involucre, segments ad-

hering strongly at their apices. Spores black, flattened-

tetrahedral, 60 to 80 µ in diameter, wing-margin three 

to seven u across, outer face with anastomosing ridges, 

elaters bispiral, 12 to 14 µ in diameter. 

On soil or rock, below 3000 feet; coast ranges 

from Napa and southern Mendocino Counties southward; 

western foothills of Sierra Nevada, from Butte County 

south; Transverse Ranges, coastal Southern California; 

south to northern Baja California. 

This species is distinctive in the slender, un-

divided primary air-chambers, the often strongly 

thickened radial walls of the pore apparatus, and the 

presence of scales with ciliate appendages. The scales 

are quite variable, and some may be found which resemble 

those of A. bolanderi or A. californica, which have very 

different air-chambers and pores; examination of a number 

of plants will nearly always, however, reveal at least 
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a few scales with cilia. When fertile, the combination 

of naked stalk and black spores may be confused with no 

other pseudoperianth-bearing species. 

Asterella californica (Hampe ex Aust.) Underw. 

Thalli three to six (occasionally to nine) mm. 

broad, ten to 17 mm. long, 0.6 to 2.0 mm. thick. some-

times simple, usually once or twice dichotomous. Dorsal 

surface green, plane or occasionally somewhat canalicu-

late, ventral surface usually more or less purple or 

blackish; midrib broad, rounded, poorly defined; wings 

progressively dying inward on older parts of thallus, 

becoming thin, dark brown or purple, thus the living 

portion of thallus more or less ouneate, with a broad, 

dark, submembraneous border, or this not evident early 

in the year. Thallus usually little (occasionally 

greatly) incurved when dry. 

Epidermis 25 to 42 (usually about 30) ι thick, 

in surface view cells polyhedral, 35 to 40 µ broad, 25 

to 50 ρ long, trigones evident but seldome large or 

bulging. Oii-cells scattered through epidermis, often 

surrounded by cells with thickened radial walls. Pores 

weakly raised, bordered by five to seven (rarely nine) 
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rows of two or three (rarely four) well-differentiated 

cells with moderately thickened radial walls. 

Aerenchyma 0.3 to 1.5 mm. thick, chambers undi-

vided below, strongly divided above, secondary walls 

reaching epidermis except near pore, thus incomplete 

secondary aereoles formed, air-spaces slender above, 

broad and cavernous below, tapering downward into ventral 

tissue, often only the upper walls densely chlorophyllose. 

Ventral tissue poorly set off, more or less hyaline, its 

cell-walls thin and unpitted; oil-cells and occasionally 

mucilage-cells scattered through both layers. 

Ventral scales usually about l.0 to l.5 mm. long, 

l.3 to 2.0 mm. broad, margins often more or less de-

colorate; oii-cells hyaline, rarely pinkish in very 

deeply pigmented scales; appendages two to four per 

scale, subculate, 0.5 to l.0 mm. long, one to three cells 

broad at base (or sometimes with a short, triangular 

base which is broader). 

Dioicous; antheridia in a narrow or rather broad 

elongate median receptacle which is often bordered by a 

ring of small scales, the scales and sometimes the re-

ceptacle often becoming purple with age. Carpocephalum 

terminal, often appearing dorsal in the fork of a 
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dichotomy; stalk with filiform scales clustered at its 

summit; disk smooth, hemispherical, 1.5 to 2.5 mm. in 

diameter, involucres four, bilabiate, 1.5 to 2.5 mm. in 

diameter, spreading horizontally or weakly descending; 

pseudoperianth hyaline, very rarely tinged with purple, 

eight to many cleft, the segments revolute when dry, 

strongly adherent apically. Spores yellow, averaging 85 

to 160 µ in diameter, wing-margin to ten to 25 µ broad, 

plane or undulate, outer face with a few irregularly 

anastomosing ridges which occasionally form an imperfect 

reticulum, inner face with triradiate mark very promi-

nent; entire spore also covered by a very fine regular 

reticulum whose largest aereoles are three to five u 

across. Elaters yellow, 15 to 22 µ broad, spiral bands 

one or two well separated from one another. 

Widespread and common on lightly shaded slopes 

and banks and around rock outcrops, mostly in oak forest, 

chapparal on desert scrub, mostly below 3000 feet (but 

to 7000 feet in San Bernardino County); throughout the 

Coast Ranges, western Hlamath Ranges, Sacramento Valley, 

west slope of the Sierra Nevada, coastal Southern Cali-

fornia and the Channel Islands, Transverse and Penninsu-

lar Ranges, western Colorado Desert; east to Arizona, 
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north to southwestern Oregon, south to norther Baja 

California. 

Although quite variable in many characters, this 

species may be easily recognized by its large size, its 

chambers divided strongly above but not at all below, 

and the usual presence of at least a few scales with 

four appendages. Sterile specimens may most easily be 

confused with Reboulia hemisphaerica, which differs in 

its completely subdivided air-chambers, its complete 

secondary aereoles, its pitted ventral tissue, and its 

scales with usually two, never more than three, appendages. 

When fertile, both the dioicous condition and the large, 

broad-winged, often non-aereolate spores are unmistakable. 

Asterella bolanderi (Aust.) Underw. 

A. violacea (Aust.) Underw. 

Thalli linear, seven to 18 mm. long, 1.5 to 2.5 

mm. broad, 0.4 to 0.6 mm. thick; vegetative branching by 

latero�ventral innovations, and often also dichotomous; 

dorsal surface green or rarely blotched with purple, 

more or less canaliculate; thin edge of wings often 

blackish, wings otherwise becoming straw-colored if 

dying; ventral surface more or less purple or blackish; 
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thallus strongly in folded when dry, epidermis usually 

totally hidden. 

Epidermis 22 to 30 	thick, in surface view the 

cells averaging 30 to 45 µ long, 20 to 35 ρ broad, their 

walls thin to moderately thick or with small trigones. 

Epidermal oil-cells few, scattered. Pores somewhat 

raised, surrounded by five to nine rows of cells forming 

three rings, their walls not thickened. 

Chlorenchyma 0.15 to 0.45 mm. thick, primary 

chambers strongly subdivided, secondary walls reaching 

epidermis except near the pore, thus incomplete secondary 

aereoles found; air passages somewhat broader in the 

wings than over the midrib. Ventral tissue clearly set 

off, cell walls somewhat thickened and brownish, walls 

in ventral tissue and often lower part of chlorenchyma 

crowded with numerous small round pits; ventral tissue 

densely mycorrhizal, or this sometimes more or less con-

fined to a small-celled 'core' in the center of the mid-

rib; sometimes with an internal layer of cells pigmented 

purple; oii-cells scattered. 

Ventral scales 0.5 to 0.8 mm. long, 0.5 to 1.0 

mm. broad, deep purple throughout or rarely the margin 

decolorate, oil-cells pale pink. Appendages one, rarely 
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two, per scale, narrowly lanceolate, accuminate, four to 

five cells across at base, oil to 0.2 mm. broad, 0.5 to 

0.7 mm. long, reaching or barely exceeding thallus-

margin near apex. 

Autoicous, gametangia bourne on short latero-

ventral branches; male branch narrow, receptacly poorly 

set off, never much elongated, often becoming purplish; 

female branch broader, sometimes with broad, thin wings. 

Stalk of carpocephalum weakly tapering upward, filiform 

scales scattered along its length and clustered at its 

summit; carpocephalum green or blotched with purple, 

disk l.2 to 2.5 mm. across, hemispheric, smooth. In 

valueres, mostly four, spreading; pseudo-perianth hyaline 

or blotched with purple, eight to 16 cleft, segments 

united at their tips. Operculum of sporangium falling 

whole or in fragments; spores yellow or brownish, 

averaging 60 to 110 µ in diameter, reticulate, wing 

margin ten to 15 µ broad, punctulate; elaters seven to 

ten u in width, with two or three rather crowded spirals. 

On shaded banks, or beneath shrubs in chapparal; 

very common in the northern half of the state; mostly 

below 3000 feet; southern and western Hlamath region; 

Coast Ranges; western foothills of the Sierra Nevada; 
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coastal Southern California; also reported from Texas 

(Ellison, 1964). 

The nature of the cell-wall pitting in the ventral 

tissue is absolutely unique and serves to separate this 

from any other species found in California. 

Mannia Opiz 

Grimaldia Raddi 

Thallus thick, in our species firm, leathery, 

strongly infolded or inrolled when dry. Latero-ventral 

branching often present. Air-chambers subdivided, 

secondary walls at least partly free from epidermis, 

their upper margins usually coarsely dentate. Ventral 

scales well developed, appendiculate. 

Antheridial receptacle poorly defined, dorsal, 

with simple pores. Carpocephalum terminal, pseudo-

perianth none. Spores ornamented with ridges, often 

reticulate, elaters with well developed spiral bands. 

A genus of nine species, boreal and in dry 

regions at low latitudes. The absence of a pseudo-

perianth is the only important character separating this 

from Asterella, and the relationship between the two is 

in need of study. 
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Hey to Species: 

Ventral scales with large lanccolate hyaline appendages 

which project beyond the thallus-apex. Ventral 

branches occasional. Spores yellow. High mountains 

and Great Basin. M. fragrans 

Ventral scales with small pigmented appendages which do 

not reach the thallus margin. Ventral branches 

abundant. Spores black. Low elevations, southern 

half of California. M. califormica. 

Mannia fragrans (Balbis) Fyre & Clarke 

Thalli ten to 17 mm. long, 1.5 to 2.0 mm. broad, 

0.5 to 0.7 mm. thick, simple to once or twice dichoto-

mous, occasionally also with latero-ventral branches. 

Dorsal surface green or tinged with brown or purple, 

canaliculate, wings more or less upraised; ventral sur-

face blackish, weakly keeled; midrib poorly defined; 

thallus strongly incurved when dry. 

Epidermis 18 to 25 ρ thick, in surface view the 

cells isodiametric, length and width averaging 15 to 

20 u, cell walls strongly thickened or with large tri-

gones. Epidermis without oil-cells. Pores bordered by 
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five to eight rows of cells forming one to three rings, 

radial walls thick and often more strongly pigmented. 

Chlorenchyma 0.25 to 0.35 mm. thick, chambers 

incompletely subdivided, secondary walls often ending 

well below epidermis. Ventral tissue not sharply set 

off above, hyaline, its cells thin-walled and unpitted; 

oil-cells few, scattered. 

Ventral scales 0.5 to 0.6 mm. long, 0.8 to 1.3 

mm. long, deep purple, oil-cells hyaline; margin often 

decolorate; appendages one or two per scale, narrowly 

lanceolate, at least near thallus-apex large, hyaline, 

0.2 mm. broad, 0.55 to 0.65 mm. long, projecting con-

spicuously beyond apex of thallus. 

Antheridial receptacle poorly differentiated, 

dorsal. carpocephalum terminating a main thallus-

branch, stalk with linear scales clustered at base and 

apex; disk flattened-hemispheric, about one mm. in dia-

meter, involucres bowl-shaped, sometimes purplish, about 

two mm. across. Operculum falling whole; spores yellow, 

60 to 70 µ in diameter, covered with coarse ridges which 

may form irregular aereoles; wing-margins five to seven 

µ broad; elaters with two spirals, 8 to 10 µ in diameter. 

Dry soil among rocks in open places; Sierra 

Nevada, above 10,000 feet, Ingo to Mono Counties, Great 
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Basin, about 4000 feet; probably also in Klamath Ranges, 

(known from Josephine County, Oregon, 6000 feet); cir-

cumboreal. 

The combination of broad hyaline scale-appendages, 

and high-elevation habitat separates this from all other 

species described here. Asterella saccata, however, is 

similar, and has been reported from 10,500 feet in Ingo 

County by Sutliffe (1947). The specimen upon which this 

report was based is not at CAS, and Ι have seen no others 

referrable here. According to published descriptions, it 

differs from the Mannia in the presence of oil-cells in 

the epidermis, in the thin cell-walls of the pore ap-

paratus, and in the prominent pseudoperianth. 

I have seen only two specimens with carpocephala, 

and the description of this is based in part upon that 

of Evans (1923). 

Mannia californica (Gott.) Wheeler 

Thallus six to 20 mm. long, 1.5 to 3.0 mm. broad, 

mostly 0.5 to 0.7 mm. thick, not to once or twice dicho-

tomous, with frequent latero-ventral branches; dorsal 

surface green or tinged with purple or brown, ventral 

surface black-purple; always strongly incurved when dry. 
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Epidermal cells averaging 20 to 35 µ  thick, 20 

to 25 µ long, 15 to 20 µ  broad, cell-walls thick or with 

rather large trigones; epidermis with scattered oil-cells. 

Pores surrounded by five to eight rows of cells, mostly 

forming two rings, radial walls usually more or less 

thickened. 

Chlorenchyma 0.2 to 0.4 mm. thick, strongly sub-

divided; ventral tissue sharply set off, hyaline, cell 

walls thin, rarely with five pits below. Oil-cells pre-

sent in both layers. 

Ventral scales dark purple, 0.4 to 0.5 mm. long, 

0.5 to 0.8 mm. wide, oil-cells scattered, hyaline. Ap-

pendages one, rarely two, per scale, mostly 0.2 to 0.35 

mm. long, 0.1 to 0.2 mm. wide, rarely to 0.7 mm. long, 

0.3 mm. wide, ovate to broadly lanceolate, entire to 

crenate or serrulate, rounded to rounded-acute, or rarely 

lanceolate and accuminate. 

Antheridia scattered on unmodified thallus-

branches, without differentiated receptacle or associated 

scales; carpocephalum terminating a short or more or 

less elongate ventral branch, stalk naked, or with a few 

scales at base; disk narrowly hemispherical, almost 

smooth; involucres four, cup-shaped, strongly descending; 
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entire carpocephalum 1.5 to 2.0 mm. across. Spores 

dark purple, 55 to 75 µ in diameter; spore punctate, 

outer face with a few irregularly anastomosing ridges, 

wing-margin poorly formed, to four µ high. Elaters 

purple, spirals three, elaters nine to fifteen 	broad. 

On soil at lower elevations; Sierra Nevada, 

western foothills from Yosemite Valley south, up to 3000 

feet; Transverse Ranges, coastal Southern California, 

Mojave Desert (Joshua Tree National Monument, 4200 feet); 

east to Arizona; southern Appalachian Mts. 

The rather broad, blunt or apiculate appendages 

are found on no other low-elevation plant (save only the 

rather different Targionia hypophylla); however, the 

appendages are quite variable and may sometimes be slender 

and accuminate; in this case a combination of characters 

must be utilized for identification. The scattered 

dorsal antheridia, which may be seen in most specimens, 

are unique among plants with well-developed ventral 

branching. 

I have seen no mature carpocephala; the descrip-

tion of this feature is taken from those of Howe (1899) 

and Evans (1923). Yosemite Valley is the type locality; 

I have seen no specimens from north of Fresno County. 
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Cryptomitrium Aust. 

Thallus green dorsally, green or purple ventrally, 

very thin and delicate, branching dichofomously. Epi-

dermal cells very chlorophyllous, thin walled. Air 

chambers completely subdivided, secondary aereoles com-

plete and closed. Ventral tissue thin, usually unistratose 

in wings. Ventral scales more or less rudimentary. 

Monoicons. Antheridia clustered, without a well-

differentiated receptacle. Carpocephalum discoid; in-

volucres strongly bilabiate; pseudoperianth none. 

A genus of two species, in the Americas and 

India. The air chambers collapse when the thallus is 

dried and generally do not recover when soaked. Their 

structure is thus difficult to observe, and these descrip-

tions should be confirmed with further work. 

Cryptomitrium tenerum (Hook.) Aust. 

Thallus six to 15 mm. long, three to seven mm. 

broad, about 0.4 mm. thick, simple or once or twioe 

dichotomous. Dorsal surface very smooth, pale green, 

older parts becoming pale whitish to orange-tan; ventral 

surface concolorous on black-purple. Thallus remaining 
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flat when dry, or variety (late in season?) wings 

becoming infolded near its apex. 

Epidermis 25 to 35 µ thick, in surface view cells 

thin-walled, polygonal, very variable in size, averaging 

at least 20 to 35 µ in width and length; oil-cells 

scattered. Pore surrounded by seven to eight rows of 

two cells which are often poorly differentiated. 

Chlorenchyma with air-spaces very large, cavernous, 

chamber-walls densely chlorophyllose, with scattered oil-

cells. Ventral tissue hyaline, its cells with thin, un-

pitted walls. 

Ventral scales hyaline or purple, more or less 

reduced, often becoming disrupted into a row of vestiges, 

sometimes reduced to a row of slime-papillae with one or 

two cells at the base of each; appendage rarely well-

developed, lanceolate-filiform. 

Paroicous or autoicous, antheridia in a usually 

strongly elongate median group, anterior to carpocephalum 

(or rarely on an adjacent branch); stalk of carpocephalum 

naked, fleshy, disk thick-discoid (often flattened-

pyramidal when immature), green or rarely tinged with 

purple, two to four mm. across, smooth or somewhat warty, 

its margin membranous or inflated; involucres three to 
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five, strongly bilabiate, inserted on underside of disk 

and not projecting past its margin; spores dark brown, 

irregularly reticulate, averaging 40 to 60 µ across; 

elaters dark brown, averaging seven to ten µ across, 

with long-tapering ends, spirals two or three. 

On shaded banks in ravines, preferring sites dry 

in summer but not in winter; mostly below 2000 feet; 

Coast Ranges, Humboldt to Monterey Counties; western 

foothills of Sierra Nevada, from Butte to Fresno 

Counties; coastal Southern California; Santa Cruz Island; 

Mexico to Central America; Chile. 

The broad, thin thallus which is smooth, mostly 

plane when dry, with chlorophyll as abundant in the 

epidermis as in other layers, and the scales usually 

split apart or more or less rudimentary, does not resem-

ble any other species. The distinctive discoid carpo-

cephalum is easily recognized when mature, but earlier 

in its development may be more or less low-pyramidal; 

however, it is never lobed, and rather distinctive on 

this account. 

Cleveaceae Cavers 

Thalli creeping over soil, usually rather deli-

cate, not leathery, branding purely dichotomous. 
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Epidermal cells never greatly elongate, not 

differentiated over chamber walls; cells of pore-

apparatus poorly differentiated, often with strongly 

thickened radial walls. Primary air-chambers deep and 

narrow, without filaments or secondary walls. Ventral 

tissue well-developed, its cells with thin unpitted 

walls. 

Ventral scales in several irregular rows, tri-

angular, tapering into a long accuminate apex which 

functions as an appendage but is never clearly set off 

from the body of the scale. Wall-thickenings of tuber-

culate rhizoids peg-shaped. 

Antheridial receptacle well- or poorly-

differentiated, or antheridia clustered without a well-

defined receptacle, always dorsal; carpocephalum termi-

nal or dorsal, pseudoperianth none; wall of sporangium 

bistratose at apex, dehiscing by longditudinal splits, 

its cells with annular or semiannular thickenings. 

A family of three genera, mostly in the Northern 

Hemisphere; largely calciphilous species of xeric habi-

tats, frequently montane. 



93 

Athalamia Falconer 

Clevea Lindb. 

Thallus delicate or rather firm, green or 

purplish ventrally; oil-cells absent from all tissues. 

Antheridia in a poorly differentiated receptacle 

or a median group with no differentiated receptacle; 

carpocephalum dorsal, not stopping growth of thallus, 

stalk without a rhizoid-furrow. 

A genus of about fifteen species, mostly at low 

latitudes but extending into the far north. 

Key to Species: 

Radial walls of pore-apparatus strongly thickened; epi-

dermis mostly persistent;. antheridia clustered without 

a differentiated receptacle, without associated scales. 

A. hyalina  

Cells of pore-apparatus thin-walled; thallus rather 

delicate, epidermis mostly rupturing over older 

chambers; antheridial receptacle slightly raised, 

fringed with scales. A. californica 
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Athalamia hyalina (Sommerf.) Hatt. 

Thallus simple or once dichotomous, eight to 14 

mm. long, l.5 to five mm. broad, dorsal surface plane or 

somewhat canaliculate, light green, ventral surface 

usually reddish or brownish purple, usually loosely in-

rolled when dry. 

Epidermal cells thin-walled or with very small 

trigones, averaging 25 to 50 µ long, 25 to 37 µ broad, 

22 to 32 µ thick. Pores surrounded by five to seven, 

rarely eight, rows of one or two cells with strongly 

thickened radial walls, otherwise hardly differentiated, 

without a well-differentiated hyaline membrane. Epidermis 

only occasionally rupturing with age over a few chambers. 

Ventral scales hyaline or tinged with purple at base, 

rarely purple throughout, 0.5 to 2.0 mm. long, 0.2 to 

1.0 mm. broad. 

Antheridia in a median row, without associated 

scales. Archegonial receptaclesproduced sequentially, at 

first each appearing as a cluster of hyaline lanceolate 

scales, these later carriedup to the summit of the other-

wise naked stalk; disk very delicate, greatly wrinkled 

and shrivelled when dry, involucres three or four, bila-

biate, spreading horizontally; spores reddish brown, 45 
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to 60 µ in diameter, covered with round blisters elaters 

with two to four spirals, eight to 15 µ in width. 

On shaded soil among rocks; Klamath Mountains, 

above 5000 feet, Siskiyou and Del Norte Counties; Sierra 

Nevada, above 7000 feet, El Dorado to Mono Counties (south 

to Tulane County according to Howe, 1899); Great Basin, 

about 4000 feet, Modoc and Lassen Counties; circumboreal. 

The form of the pore=apparatus alone will dis-

tinguish this from any other native species. The long-

tapering scales in several rows resemble only those of 

A. californica. 

I have seen only a single specimen with mature 

carpocephala; the description of this is drawn partly 

upon those of Howe (1899) and Evans (1923). 

Athalamia californica provisional name 

Clevea hyalina var. californica M.A. Howe 

Thallus simple or once dichotomous, nine to 13 mm. 

long, 2.5 to six mm. broad, pale green throughout or more 

or less purple ventrally; aereolation very evident dorsally; 

remaining plane when dry. 

Epidermal cells thin-walled, averaging 40 to 55 ~ 

long, 30 to 55 µ broad; cells surrounding pores undif-

ferentiated, thin-walled; hyaline membrane well-developed. 
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Epidermis rupturing with age, exposing interior of old 

chambers. Ventral scales hyaline or purple, 0.7 mm. long, 

0.25 mm. broad. 

Antheridial receptacle somewhat raised, bordered 

with purple scales; carpocephalum first appearing as a 

median clump of lanceolate, hyaline or purple scales, these 

at maturity clustered at the summit of the otherwise naked 

stalk; disk very small and poorly developed, involucres 

four, more or less bilabiate, spreading horizontally, 

spores reddish-brown, averaging 55 µ in diameter, covered 

with hollow blisters up to 22 µ across, inner face with 

low, irregular ridges, elaters not seen. 

On soil in rather moist to very dry localities, 

below 1500 feet, lower Hlamath area and Coast Ranges, cen-

tral Trinity south to northern Monterey Counties. 

This species seems to be quite distinct, both mor-

phologically and ecologically, from A. hyalina, of which 

Evans (1923) considered it a synonym. I have not had the 

opportunity to examine the specimen from Mt. Wilson, Los 

Angeles County, which Howe (1899) considered intermediate 

between the two; however, a number of the characters he 

used to distinguish his new variety have proven to be ar-

tifacts of inadequate collecting at the time, so it would 

not be surprising if more confident placement is now pos-

sible. If this is the case, the combination A. oalifornica 

should be made formally. 



97 

Ricciaceae Rercheub 

Thalli rather small, to about ten m.m. long, three 

m.m. broad, branching mostly dichotomous, often sulcate 

dorsally. Air-chambers broad on very narrow; cells of 

ventral tissue with thin, unpitted walls. Ventral scales 

without clearly differentiated appendages. 

Sexual receptacles dorsal, median, poorly differ-

entiated and sessile, the female without pseudoperianth or 

involucre, sunken in dorsal surface of thallus, or recep-

tacles not differentiated, gametangia sunken in dorsal sur-

face of thallus. Sporophyte remaining in calyptra, sunken 

in dorsal tissue of thallus, seta none, foot rudimentary 

or absent, sporangium with wall unistratose, dehiscing by 

decay of wall and surrounding tissues of gametophyte; 

elaters absent. 

A cosmopolitan family of two rather different 

genera. 

Hey to Genera: 

Ventral scales in several irregular rows, mostly liqulate, 

toothed; differentiated pores scattered in epidermis; 

small oil-cells present in all tissues. Air-chambers 

large, cavernous. Ricciocarpos  
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Ventral scales in one row (often splitting longditudinally, 

thus, older scales approximately in two rows), broad, 

mostly rounded; epidermis without scattered differ-

entiated pores; oil-bodies absent. Riccia  

Ricciocarpos Corda in Opiz 

Thalli never large, branching exclusively dichoto-

mous. Epidermis with small pores, cells of apparatus not 

much differentiated, radial walls more of less thickened. 

Chambers large, cavernous, empty; ventral tissue very poorly 

developed, thin, chlorophyllous. Ventral scales in several 

irregular rows, ligulate, distal and functioning as an ap-

pendage but not clearly set off from lower part of scale. 

Oil-cells small, present in all tissues of thallus. 

Gametangia dorsal, without specialized protecting 

structures, both sexes on poorly-defined sessile recepta-

cals which are elongate, weakly raised, sunked in median 

furrows of thallus which are more or less closed above. 

Sporophyte with foot rudimentary. 

The genus is monotypic. 

Ricciocarpos natans (L.) Corda 

Thalli three to 12 m.m. long, two to three m.m. 

broad, one to three times dichotomous; dorsal surface 
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green, with a narrow sharp sulais down midline of thallus; 

sides and ventral surface green or more or less purple, 

sometimes blackish; thallus not too strongly incurred 

when dry. 

Epidermis persistent, cells thin-walled, not elon-

gate; oil-cells scattered through epidermis; pores very 

small, invisible at low magnification, not raised above 

level of epidermis, surrounded by five to seven cell which 

often have thickened radial walls, otherwise undifferen-

tiated; hyaline membrane not evident. 

Chambers large, cavernous; empty; ventral tissue 

unistratose beneath wings, hardly thicker in mid-thallus. 

Ventral scales one-half to one m.m. broad, two to eight 

m.m. long (much shorter on terrestrial plants), broadly 

lanccolate to liquate, green or more or less pigmented 

with purple, usually with sharp uncellualr teeth along 

margin and scattered over ventral surface; oil-cells scat-

tered through scales and entire thallus. 

Spores dark brown, 47 to 52 µ in diameter, wing 

margin obscure; all faces irregularly aereolate. 

Floating on surface of lakes and ponds, or grow-

ing on wet soil along their shores, below 5,000 feet; 

Great Basin; Sierra Nevada, south to Fresno County; 
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Coast Ranges, south to San Francisco and Contra Costa 

Counties; cosmopolitan. 

We have no other aquatic species which floats on 

the surface of the water, and nothing else that resembles 

the aqueous from of this species, with its many long, 

slender scales hanging down into the water. The scales 

are much shorter in plants growing on land, but only 

Athalamia  among our other species shows narrow scales 

arising in more than two ranks; plants of this genus are 

larger than Ricciocarpos, and lack the sharp sulcus. 

I have not seen ripe spores, and this portion of 

the description has been taken from Howe (1923). 

Riccia L. 

Thalli small, often sulcate dorsally, scattered, 

caespitose, or forming rosettes, usually on soil; branching 

mostly dichotomous. Epidermis without well-differentiated 

pores, often fugacious, air-chambers deep, empty; ventral 

tissue poorly set off; oil-bodies absent. Tuberculate 

rhizoids with peg-shaped thickenings or occasionally 

absent, ventral scales formed in one median row, usually 

form in two by proliferation of ventral tissue, thus found 

in two rows on older thalli; occasionally lacking 

altogether. 
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Gametangia without differentiated receptacles, 

each sunken in a separate pit in dorsal tissue of thallus; 

top of wart- or papilla-shaped ostiole; neck of archego-

nium projecting from mouth of pit. Sporophyte with 

neither foot nor seta, sporangial wall delicate and 

short-lived; spores sometimes remaining united in tetrads, 

usually separating at maturity; outer face moderately to 

strongly convex, marked with low ridges forming a rather 

fine reticulum, often with low spines at the corners of 

the aereoles,  or sometimes spines not developed, or ridges 

often varying in height, or sometimes interrupted, in 

some species interruptions frequent enough to completely 

obscure the reticulate pattern; inner side of spore of 

three plane facets, markings similar to but lower than 

those of outer face, never with high spines as outer face; 

triradiate ridge usually low; faccs usually separated by a 

well-marked wing-margin, this penetrated by deep pits at 

the points of its intersection with each of the three arms 

of the triradiate mark; or wing-margin interrupted or ab-

sent in some species. 

A cosmopolitan genus, with probably one to two 

hundred species. This consists of two rather divergent 

subgenera whose continued inclusion in a single genus 



102 

probably, as pointed out by Jones (1957) owes more to con-

vergent evolution than to any close relationship between 

them. In view of the constant and significant, if some-

times subtle, differences between the two; it is felt that 

separate subgeneric descriptions will be of value in this 

genus. 

Hey to Subgenera 

Air-chambers moderately broad to cavernous, at least 

always evident in cross-section; well-differentiated 

epidermis present, at least near thallus-apex, growing 

out over chambers, often tearing open over mature 

chambers; plants of water or seasonally wet soil near 

water. Ricciella  

Air-chambers very narrow, inconspicuous chinks between 

cells of chlorenchyma, dorsal layer slightly differen-

tiated as an epidermis, never with cells over chambers. 

Plants of seasonally moist soil away from bodies of 

water. Subgenus Ricca  

Subgenus Ricciella (A. Br.) Doulay 

Plants of wet or seasonally wet habitats, air-

chambers large and cavernous  or at least large enough to 
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be clearly evident upon dissection, covered at least when 

young by an epidermis which has more cells than the upper 

layer of the chlorenchyma, thus some epidermal cells com-

pletely over chambers, not attached to chamber-walls; 

pores poorly differentiated, usually unrecognizable. Ven-

tral scales and tuberculate rhizoids sometimes lacking. 

Pigments of thallus (when present) evenly developed 

through all cells of pigmented tissues. 

Hey to Species: 

Epidermis persisting, chambers remaining enclosed at ma- 

turity, thalli very slender, usually submerged aquatics. 

Chambers broad, evident in intact thalli, overlapping 

only in the center of the thallus; ventral tissue 

one-fourth to one-half the thickness of the thallus; 

thalli to one m.m. broad, apices truncate and 

emarginate. R. fluitans  

Chambers rather slender, in several layers almost 

throughout thallus, not very evident in intact 

plants; ventral tissue about half the thickness of 

the thallus, thalli mostly less than 0.6 m.m. broad, 

apices obtuse to acute, usually somewhat sulcate. 

R. canaliculata  



Epidermis rupturing over expanding chambers, thus mature 

chambers open to the environment; growing on soil. 

Thallus yellow-green, segments at least 1.5 m.m. 

brand, often roughly cordate; spores reticulate. 

R. cavernosa 

Thallus grey-green, often tinged with purple below, 

segments to 1.0 m.m. broad, mostly much narrower, 

usually linear; ridges of spore-wall mostly not 

anastomosing. R. frostii  

Ricca fluitans L. 

R. rhenana Lobeer in Κ. Muell. 

Thalli yellow-green, up to nine to 22 m.m. long, 

0.7 to 1.2 m.m. broad, often much narrower, never sharply 

sulcate, apex broad, truncate, notched. 

Epidermis persistent, continuous over chambers, 

not perforated by pores. Air-chambers empty, those near 

mid-thallus somewhat narrow, angled forward, thus overover-

lapping another, at least broader parts of thallus 

with one to three rows of chambers on each side of this 

zone broad, never strongly elongated (one to two times 

as long as broad), with walls approximately vertical, 

thus in one layer, clearly seen by transmitted light. 

104 
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Ventral tissue thin, one-fourth to one-half the thickness 

of the thallus. Ventral scales in one row, semicircular, 

or rudimentary and inconspicuous. 

Spores very rare, yellowish or reddish brown, 

averaging 50 to 80 µ in diameter, outer face reticulate, 

often rather irregularly SO, papillae at angles of aereoles 

sometimes well developed; wing-margin four to eight µ high. 

Floating below surface of water, or stranded on 

wet shaded mud of shoreline, streams and lakes at low to 

moderate elevations through most of the state, but only 

sporadically collected; cosmopolitan. 

The very slender, linear, repeatedly branching 

thalli cannot be confused with any other species save R. 

canaliculata, which is very difficult to separate from 

this species. Poorly developed thalli of the two are in-

distinguishable; one should first examine the specimen 

carefully at low magnification and pick out the broadest 

and best developed branches to examine for characteristics 

of the species. 

The description of the thallus is supplemented by 

that of Carter (1935); that of the spores is taken from 

Patton (1973). 



106 

Riccia canaliculata Hoffm. 

R. duplex Lorbeer in Κ. Muell. 

Thalli light green, rarely tinged with purple, to 

about 20 m.m. long, 0.4 to 0.6 m.m. broad, near apex usu-

ally shallowly but sharply sulcate, apex rounded to acute, 

not notched. 

Epidermis persistent, continuous over chambers, 

not perforated by pores. Air-chambers rather narrow, 

angled forward, thus chambers overlapping, obscure by 

transmitted light, except sometimes one row of rather elon-

gate chambers along the margin. Ventral tissue well-

developed, about half the thickness of the thallus. Ven-

tral scales in one row, semicircular, or rudimentary and 

inconspicuous. 

Spores yellow- or red-brown, averaging 70 to 110 µ 

in diameter, outer face reticulate, often rather irregu-

larly so, never with well-developed papillae at angles 

of aereoles; wing-margin four to eight µ high. 

Floating below surface of water, or on wet shaded 

soil along shore, streams and lakes; known only from the 

northern San Joaquin Valley, but to be expected elsewhere; 

cosmopolitan. 
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This species is very similar to R. fluitans, with 

which it often grows mixed. Determination should be based 

upon well-developed thalli, but merely selecting the most 

robust thalli in a packet will selectively pick individuals 

of R. fluitans from a mixed collection. Due to the small 

number and poor quality of the extant collections, no 

improvement can be made over the treatment of Carter 

(1935), which should be consulted by the serious student. 

The description has been supplemental by those 

of Carter (1935) and Patton (1973). 

Riccia cavernosa Hoffm. emend Raddi. 

R. crystallina auct. Amer., non L. amend Raddi 

Annual, forming rosettes on wet soil, segments 

broad and frequently dichotomous, to five to seven m.m. 

long, l.6 to 2.0 m.m. broad, maximum thickness of at 

least 0.5 m.m. but often much thinner, not recovering 

completely when soaked, two to four times dichotomous, 

bright yellow-green or occasionally older parts turning 

pale brown. 

Epidermis dying early, early rupturing over the 

expanding chambers, seldom intact far behind apex; 
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chambers cavernous, the largest 0.3 to 0.4 m.m. across; 

ventral tissue well developed or more or less reduced; 

ventral scales rudimentary or lacking, rhizoids of two 

types or all smooth. 

Antheridial ostioles not seen; spores brown 

(blackening with age), 60 to 110 µ in diameter, outer 

face covered with a rather irregular reticulum, inner 

face with a poorly formed reticulum which is often broken 

up and obscure; wing margin continuous, three to ten µ 

broad. 

On soil which is wet in winter and dry in summer, 

along streams or around seasonal ponds; to 5,000 feet; 

scattered through most of state: Great Basin (west edge, 

Siskiyou County); Sierra Nevada foothills, El Dorado 

County; Coast Ranges, Colusa to Santa Catalina Island; 

Colorado Desert, San Diego County; widely distributed in 

warm climates. 

The open air-chambers give the thallus an un-

mistakable alveolate appearance which is shared only by 

R. frostii, in which the chambers are narrower, the thalli 

different in shape and color, and the spore-markings very 

different. Both species have been rather poorly collected 

in the state. 
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Ricca frostii Aust. 

Annual, forming rosettes on wet soil, segments 

slender, linear, sulcate near apex; to three to six m.m. 

long, to 1.0 m.m. broad, cross-section elliptical, to 

0.5 m.m. thick; thalli two to five times dichotomous, 

pale grey-green, ventral surface and margins often tinged 

with purple. 

Epidermis early rupturing over air-chambers; 

chambers bordered by few (mostly four to six) columns of 

cells, narrow and subvertical; ventral tissue well-

developed; scales rudimentary or lacking; tuberculate 

rhizoids not seen. 

Dioicous, male plants three to four m.m. long, 

strongly purple, antheridia in two irregular rows, their 

ostioles slender and high. Female plants about six m.m. 

long, spore-mass bulging below but breaking through dor-

sally; spores brown; 40 to 65 ρ in diameter, wing-margin 

narrow but uniform, granular, about two ι across; outer 

face with numerous low branching vermicular ridges which 

almost never anastomose; markings of inner face very low 

and obscure. 

Damp, often sandy soil, banks of rivers and lakes, 

low elevations; Coast Ranges, Sonoma and Alameda Counties; 
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Sierra Nevada foothills, Sacramento County; widespread 

in warm climates. 

This species is most readily confused with R. 

cavernosa, under which their separation is discussed. 

Forms with slender chambers may be confused with members 

of subg. Riccia, which are not normally found in dis-

turbed alluvial habitats, but the broader chambers and 

traces of the epidermis will separate them. 

Subg. Riccia 

Perennial, thalli usually caespitose or scattered 

on soil; thallus in cross-section semicircular to sub-

rectangular, the various surfaces referred to as follows: 

dorsal surface, the upper side, covered by epidermis and 

through which the air-chambers communicate with the en-

vironment (by narrow chinks between all epidermal cells); 

ventral surface which is more or less vertical and does not 

contact the substrate; margin, the line of contact between 

bears rhizoids; sides, that portion of the morphologically 

ventral surface which is more or less and not in contact 

with the subtrate; margin, the line of contact between 

dorsal surface and sides. Dorsal surface usually sulcate 

or canaliculate, at least near apex; when dry green tissue 
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usually strongly shrinking, often drawing sides inward 

over thallus, dorsal surface folding along sulcus, drawn 

down, wings (if present) drawn upward and together, in 

many species more or less hiding the dorsal surface. 

Epidermal cells mostly in orthogonal rows, thus epidermis 

appearing reticulate under moderate magnification; cells 

usually dying early, dorsal part of cell-wall more or 

less disintegrating, leaving only cup-shaped remnants; 

uppermost cells of chlorenchyma (hypodermal layer) often 

modified to take over their function. Air chambers very 

slender subvertical channels, each commonly bordered by 

four columns of cells. Ventral scales turn in half by 

expansion of ventral tissue, at maturity appearing to be 

in two rows, well developed or small. Margins and sides 

sometimes developing unicellular trichomes, referred to 

as cilia. Rhizoids of two types always present. Spore 

mass tardily breaking through dorsally, disintegration 

of gametophytic tissues often forming a small splash-

cup around spores. 

Hey to Species: 

Dorsal surface with a narrow, sharp sulcus, at least near 

apex; either cilia absent or sides blackish purple. 
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Sides densely covered with long, hyaline or yellowish 

cilia. R. trichocarpa  

Cilia short and purple or absent. 

Sides and ventral scales solid black-purple, epi-

dermal cells thin-walled. 

Sides covered with short, peg-shaped purple 

cilia; ventral scales toothed or cleft; dor-

sal surface never becoming orange-brown R. 

violacea  

Sides naked; ventral scales entire; dorsal sur-

face becomming orage-brown with age. R. 

nigrella  

Sides and ventral scales not purple or with only 

scattered purple cells; if approaching solid 

black-purple, then epidermal cells thick-walled. 

Ventral scales with scattered orange cells; 

older thallus becoming orange-or red-brown. 

R. campbelliana  

Ventral scales not as above; older thallus be-

coming whitish. 

Plant large, ventral scales projecting far 

beyond margin, covering apical 1-2 m.m. 

of dry thallus; cells of epidermis and 

scales usually thin-walled. R. lamellosa 
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Plant smaller, scales not longer than sides, 

not covering apex, cell-walls of epidermis 

and ventral scales thickened. R. sorocarpi 

Dorsal surface with a broad, round-bottomed channel; ven-

tral scales never large; sides green or tinged with pur-

ple; hyaline cilia present on at least some thalli. 

Cilia blunt, round-tipped; margins usually thick, often 

swollen; commonest at high elevations. R. glauca  

Cilia slender, sharp-pointed, accuminate; below 2,000 

feet. 

Antheridial ostioles strongly raised; sides of 

thallus often black-purple; spores averaging 75 

to 130 µ in diameter. Rare. R. beyrichiana  

Antheridia without raised ostioles; sides very rare- 

ly tinged with purple, usually green; spores 

averaging 57 to 75 µ in diameter. R. californica  

Ricca lamellosa Raddi 

R. austini Steph. 

R. americana M. A. Howe 

Thallus rather robust, to 1.1 to three m.m. broad, 

five to ten m.m. long, about three-fourths m.m. thick, 
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mostly once or twice dichotomous, pale green or whitish, 

unpigmented except sometimes scales; dorsal surface often 

reticulate, sulcus sharp and narrow near apex, older parts 

of thallus more or less canaliculate, often becoming some-

what alate. 

Epidermal cells thin-walled, collapsing and leaving 

plate-shaped rudiments, hypodermis poorly differentiated. 

Ventral scales large, greatly exceeding thallus-margin, 

when dry crisped and commonly completely hiding the ter-

minal one to two m.m. of the thallus; cells of scale 

usually thin-walled; scales hyaline or rarely tinged with 

purple at base, then pigmentation evenly spread through 

all cells. 

Spores black, both faces reticulate, papillae 

usually low; described as 75 to 126 µ in diameter. 

On soil in grassland and chapparel, below 2,000 

feet; Coast Ranges, Sonoma and Napa south to Santa Cruz 

Counties; San Diego; widespread in the eastern United 

States and the Mediterranean area; Mexico; Argentina. 

The large scales render this species unmistakable 

to anyone who has seen it. Scales may reach but not ex-

ceed the margin in R. campbelliana, in which they have 

scattered brown cells, and R. sorocarpi, in which the 
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epidermal and hypodermal cells have thickened walls. 

Spores of these two species have the wing-margin well 

developed. 

Howe (1923) treated the American plants as R. 

austinii; this was reduced to the synonymy of R. lamellosa 

by Mueller (1948-58) and McGregor (1955). I have not 

had the opportunity to examine European specimens for 

comparison. 

Riccia sorocarpi Bisch. 

R. mimina L. pro parte 

Thallus rather small, two to four, occasionally 

to seven m.m. long, 0.7 to l.7 m.m. broad, 0.5 to 0.9 m.m. 

thick, one to four times dichotomous, mostly caespitose; 

dorsal surface pale green or more or less whitish, reticu-

late, sulcus sharp, narrow, deep at least near apex; sides 

concolorous or sometimes tinged with purple rarely red-

brown or blackish) with age. Older thallus sometimes be-

coming more or less alate. Cross-section semicircular to 

almost rectangular; apex deeply sulcate, strongly incurved 

when dry; older thallus plane or shallowly canaliculate 

when wet, canaliculate or loosely inrolled when dry. 
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Epidermal cells mamillose, thick-walled below, 

the marginal row persisting as a rim around the margin, 

some of its cells sometimes elongated as teeth (or short 

cilia); other epidermal cells soon collapsing to leave 

cup- or plate-shaped vestiges; hypodermal cells well-

differentiated, shallow, thick-walled, in one or rarely 

two layers. Wall-thickenings of epidermis and hypodermis 

hyaline, rarely yellow. Thallus often with two or three 

layers of cells along all surfaces hyaline and empty. 

Cells of thallus-sides and ventral scales often more or 

less thick-walled; sides sometimes with some or most cells 

purple; scales semicircular, extending up to but not ex-

ceeding margin, entire to weakly crenate, or somewhat 

erose near base, hyaline or occasionally with scattered 

purple cells, very rarely whole scale purple. 

Antheridial ostioles never strongly raised; spores 

red-brown or blackish, 52 to 100 (mostly 80 to 90) u in 

diameter, outer face aereolate, spines usually well-

developed; wing-margin punctate, four to ten ρ broad, or 

sometimes poorly formed; inner face with markings low, 

aereoles poorly formed or not evident. 

On soil, often among rocks or in gardens, wide-

spread at all elevations; Great Basin; Hlamath region; 
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Coast Ranges; Sierra Nevada, western foothills and high 

elevations; Transverse Ranges; Channel Islands; coastal 

Southern California; subcosmopolitan. 

The thallus is rather variable in form, at times 

being sulcate and strongly incurved when dry for its 

whole length, and in other specimens all but the apex be-

ing without a sulcus and open-canaliculate when dry. In 

the latter case it may be distinguished from the esulcate 

species by the more prominent scales and lack of cilia, as 

well as the sharp rather than flat-bottomed apical sulcus. 

This is our only species with thick-walled epidermal and 

hypodermal cells, and may be distinguished from all others 

on this basis. 

Riccia campbelliana M. Α. Howe 

Thallus rather robust, five to ten mm. long (but 

only terminal three to four mm. green and living), one to 

three mm. broad, 0.6 to 0.9 mm. thick, simple or usually 

one to three times dichotomous, scattered or caespitose; 

pale or bright green, becoming orange- or red-brown; dor-

sal surface reticulate, sulcus sharp, apex strongly in- 

folded when dry; thallus soon becoming alate, older parts 

plane when wet, canaliculate when dry. 
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Epidermal cells thin-walled, soon collapsing, 

hypodermal cells well-differentiated, flattened.. All 

tissues of thallus with scattered mucilate-cells; sides 

and older epidermis with scattered orange-brown cells. 

Scales large, imbricate, reaching or slightly exceeding 

margins, with scattered cells orange-brown, occasionally 

also with scattered purple cells. 

Antheridial ostioles rather strongly raised; 

spores dark brown, 90 to 112 µ in diameter, papillae of 

outer face well-developed, aereoles very poorly formed and 

broken, very low on the inner face; wing-margin to four 

to seven µ broad, granulate. 

On soil; Coast Ranges, Napa to Santa Cruz counties; 

Sierra Nevada, western foothills from Shasta to Tulare 

counties; coastal Southern California, Ventura to San 

Diego counties; also in Texas, Arkansa, Georgia, Argentina, 

Kazakhstan. 

The characteristics orange coloration of the older 

tissue is always evident, and will separate this species 

from all others but R. nigrella. This is usually quite 

distinct in its narrow, not broad, thallus and solid pur-

ple sides; however, plants at abnormally wet places may 

have less purple and then superficially approach smaller, 
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more pigmented forms of R. campbelliana. These rare 

intermediate specimens may best be distinguished by the 

form of the epidermis and spores, and the presence or 

absence of mucilage cells. 

The mucilage-cells of this description are what 

Howe (1923) referred to as "oil-cells." They are cells 

similar in size and shape to those surrounding them which 

are uniformly filled with a transparent retractive liquid 

which resembles the mucilage cells of Asterella californica  

and Targionia hypophylla but not the oil-body containing 

cells of other Marchantiales. The nature of the contents 

is undetermined. 

Ricca nigrella D.C. 

Thallus small, up to four to seven mm. long, 0.5 

to 1.5 mm. broad, 0.4 to 0.8 mm. thick, one to four times 

dichotomous, caespitose or forming imperfect rosettes; 

dorsal surface reticulate, dark or blueish, areas aging 

orange-brown; sulcus deep, narrow, extending well back 

from apex. Wings very poorly developed; sides vertical, 

thus thallus rectangular to subquadrate in cross section. 

Thallus strongly infolded when dry epidermis often totally 

hidden over most of its length. 
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Epidermal cells thin-walled, globular or dented 

dorsally, green or greyish when young, persistent, be-

coming orange-brown with age, hypodermis not differen-

tiated. Mucilage-cells none. Sides of thallus purple 

except near apex, totally covered by the large, imbricate 

ventral scales; mature scales semicircular, entire, shiny 

and black-purple except near ventral base and along the 

more or less bleached and disintegrating margin, young 

scales often smaller, merely approximate, with scattered 

hyaline or orange-brown cells. Ventral side green with 

scattered orange-brown cells. 

Anthendial ostioles not raised. Epidermis with 

a purple spot over the sporophyte. Spores averaging 68 to 

77 µ in diameter, black, opaque, surface markings often 

difficult to see, both faces with a fine, well-formed 

reticulum, usually quite regular; papillae of outer face 

clear in profile; triradiate mark low but noticeable; 

wing-margin well-developed, averaging to five to nine µ 

broad. 

On dry soil, mostly below 3,000 feet; Hlamath 

region, Trinity County; Coast Ranges, except the north; 

coastal Southern California; Transverse and Penninsular 

Ranges; Colorado and Majave Deserts, Riverside County, 
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to above 4,000 feet; east to Arizona and Texas; southern 

Europe. 

The solid black sides will separate this from 

any other eciliate species (but care must be taken not 

to overlook the inconspicuous cilia of R. violacea). 

The orange coloration of the older tissues is usually 

quite evident, and will separate this from all other 

native species but R. campbelliana; separation of these 

is discussed under the latter species. 

Ricca violacea M. A. Howe 

Thalli slender, four to six mm. long, 0.8 to 1.0 mm. 

broad, simple to once or twice dichotomous; dorsal surface 

dark green, not at all pigmented, irregularly or not at 

all reticulate; sulcus sharp and narrow, at least near 

apex; margins and sides black-purple, sides vertical, thus 

cross-section more or less rectangular; wings never well 

developed. 

Epidermal cells soon collapsing, thin-walled; 

hypodermal layer differentiated. Cilia inconspicious, 

mostly deep purple, short, up to 0.1 mm. long, peg-shaped, 

rounded or blunt. Ventral scales deep purple, not large, 

seldom extending close to margin; scales irregularly 

dentate, notched, or incisely lobed. 
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Antheridial ostioles hardly to strongly raised. 

Spores averaging 65 to 105 µ across, all faces finely re-

ticulate, papillae of outer face well-developed, wing mar-

gin lacking. 

On dry soil, reported from Santa Catalina Island 

(Steere, 1954); Mexico and the West Indies, south to the 

Galapagos Islands. 

The short, peg-shaped pigmented cilia are absolutely 

distinctive, and separate this from any other California 

species. 

I have seen no specimens from California, the des-

cription is taken from specimens collected in Baja Cali-

fornia and from Howe (1923). 

Riccia trichocarpa M. A. Howe 

Thallus narrow, to six or seven mm. long, l.0 to 

1.2 mm. broad, one to four times dichotomous, scattered or 

occasionally caespitose. Dorsal surface pale green, re-

ticulate; sides more or less vertical, cross section sub-

rectangular; thallus sharply but shallowly sulcate and 

strongly infolded when dry only near the apex. 

Epidermal cells thin-walled; soon collapsing, 

remenants flat or sometimes bowl-shaped; hypodermal cells 
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broad, flattened, their walls never much thickened. Sides 

of thallus black-purple (except sometimes near apex), 

densely covered with hyaline or yellowish cilia; cilia 

somehat slender or rather stout, thick-walled, cuticle 

smooth, the largest 0.4 to 0.7 mm. long, 40 to 70 ρ broad, 

these mixed with many shorter, blunt cilia. Ventral 

scales small, usually purple. 

Antheridial ostioles not raised. Epidermis over 

sporophyte purple, naked or with a few cilia; spores black, 

very opaque, 95 to 114 µ in diameter; all faces regularly 

reticulate, the outer clearly papillose in profile; wing-

margin well developed, seven to twelve µ in greatest width. 

On dry soil, mostly below 3,000 feet; eastern 

Hlamath region, Trinity County; Great Basin, Modoc County; 

western foothills of the Sierra Nevada; Coast Ranges from 

Sonoma County south; Transverse Ranges; Santa Cruz Island; 

coastal Southern California; south to Baja California, 

east to Arizona and Texas; East Africa. 

The long, prominent cilia will separate this from 

all other species but R. californica and (rarely) R. 

beyrichiana; R. trichocarpa differs from these in its 

thicker, more slender thalli with high blackish sides. 
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Riccia californica Aust. 

Thalli rather small, to three to six mm. long, 

0.7 to 1.3 mm. broad, 0.25 to 0.5 mm. thick, two to 

four times dichotomous; pale green, older parts becoming 

whitish or pale tan, rarely the sides tinged with pur-

ple. Dorsal surface reticulate, sulcus never sharp, 

sometimes narrow and rather deep near apex, otherwise 

broad and shallow or obscure. Thallus more or less 

plane whey dry, infolded only at extreme apex. 

Epidermal cells hyaline, thin-walled, globu-

lar or somewhat flattened, soon collapsing; hypodermal 

cells hardly differentiated. Ventral scales small, 

hyaline, poorly developed. Cilia usually present near 

apex, mostly soon shed (often with the tissue of the 

thallus-margin), mostly slender, long-tapering to a 

sharp point, often thick-walled, surface granulate; the 

largest 0.2 to 0.44 mm. long, about 30 µ broad. 

Antheridia without raised ostioles; spore-mass 

breaking through dorsally; spores brown or blackish, 

57 to 75 µ in diameter, wing-margin distinct, rather 

smooth, four to seven µ broad; outer face reticulate; 
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aereoles five to 12 (rarely to 15) µ across; papillae 

present at angles, at least occasionally hollow. Mark-

ings of inner face similar but lower; triradiate 

ridge low but distinct and well-formed. 

On damp soil, usually of shaded banks, mostly 

below 2,000 feet; Coast Ranges, northern Humboldt 

south to Santa Clara and Santa Cruz counties; Sierra 

Nevada, foothills from Shasta to Sacramento Counties; 

San Diego; north to Oregon. 

The light green thalli with sulcus shallow and 

flat-bottomed or obscure, margin often thin and dis-

integrating and usually with slender, sharp cilia can 

be readily distinguished from all other species but R. 

beyrichiana; separation of these two is discussed 

under the latter. Thalli without cilia are occasionally 

found, but careful examination of the whole specimen 

will show others with at least a few cilia, at least 

near an apex. 
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Riccia beyrichiana Hampe ex Lehm.  

R. lescureana Aust. 

Thalli rather robust, to five to ten mm. long, 

mostly l.5 to 2.0 mm. broad, three or four times dichoto-

mous; mostly in large rosettes with branches close or 

touching. Thallus thin, sulcus broad, shallow and flat-

bottomed, flanks often hardly raised; dorsal surface pale 

yellow-green, becoming whitish or pale tan only with age; 

sides low, frequently black-purple. 

Epidermal cells thin-walled, collapsing but often 

not totally disintegrating, thus dorsal surface more or 

less scabrous by cell-wall fragments; cilia very few, 

scattered, slenderly acute, to about 0.3 mm. long, 50 u 

broad. Scales small, hyaline, inconspicuous. 

Antheridia with strongly raised ostioles; spores 

brown, sometimes black and opaque, 75 to 130 µ, outer face 

regularly reticulate, papillae present or absent, inner 

face less strongly reticulate, wing margin smooth to weak-

ly granulate, three to 12 u broad. 

On rather sunny wet soil, outer Coast Ranges from 

Mendocino to Santa Cruz counties; north to British Colum-

bia; widespread in eastern North America and Europe. 
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This species bears a rather close resemblance to 

R. californica, from which it differs chiefly in the larger 

thallus, the less regularly reticulate dorsal surface, often 

strongly pigmented sides, and usually larger spores. Speci-

mens of R. californica growing on damp shaded soil may 

approach this species in size, and form rosettes, but the 

dorsal surface is always clearly reticulate and the sides 

never pigmented. 

The description of the spores is supplemented by 

that of Howe (1923) . 

Riccia glauca L.  

Thalli rather small, to three to seven mm. long, 

to one to two mm. broad, mostly 0.4 to 0.5 mm. in maximum 

thickness, pale green throughout or frequently the sides 

becoming deep purple-red or brown; older parts becoming 

brownish. Dorsal surface sometimes clearly reticulate, 

sulcus usually very broad, often rather shallow, but 

commonly the flanks quite conspicuously raised, especially 

when dry; on drying usually more or less plane, or older 

thallus strongly inrolled. 

Epidermal cells hyaline, thin-walled, bulging dor-

sally and often more or less mamillate or pyriform, 
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collapsing with age but often not totally disintegrating, 

leaving a layer of cell-wall debris over the surface; 

hypodermal cells hardly differentiated. Ventral scales 

hyaline, rather small but well-developed; cilia from flanks 

and margin, thin-walled, smooth but often spotty through 

the accumulation of epiphytes and debris; broad, rounded 

to bluntly acute at apex, never long-tapering, the largest 

to 0.1 to 0.2 mm. long, 50 to 70 p broad. 

Antheridial ostioles more or less strongly raised. 

Spores reddish brown or blackish, 76 to 90 µ in diameter; 

outer face with a regular reticulum, spines lacking at 

corners, aereoles 11 to 15 µ across; wing-margin irregular, 

to five to nine µ broad, more or less granulate; inner 

faces with markings very low and obscure, reticulate, 

triradiate mark low but evident. 

On soil, often in seepy areas; commonest above 

5,000 feet, but occasional to near sea level; Hlamath Area; 

Sierra Nevada, Lassen to Tulare Counties; Coast Ranges, 

Lake County; north to Oregon; Rocky Mountains; Ozarks; 

Europe; northern Asia. 

The short, stout, blunt cilia may always be found 

on at least a few plants in any colony, and will separate 

it from any other species, in which the cilia, if present, 
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are largely slender and sharp-pointed. Our plants should 

be further compared with Old World plants, which differ 

slightly in description. 

Order Metzgeriales  

Gametophyte an unlobed thallus, or semileafy (that 

is, a thallus whose margin is divided into regular leaf-

like lobes), or rarely a stem with two rows of leaves which 

are never deeply or regularly lobed; always dorsiventrally 

compressed, growing from a single apical cell which is 

kept from dessication by overhanging mucilage hairs inserted 

on the thallus surface. Branching dichotomous, or lateral 

and terminal, or lateral or ventral and adventitious; 

thallus sometimes more or less differentiated into primary 

(anchoring) branches and secondary (photosynthetic) 

branches. Thallus without internal air spaces, our genera 

without strong tissue differentiation; cells mostly thin-

walled, never developing trigones; oil-bodies one to 

several in each cell of thallus, or lacking. Rhizoids all 

similar, hyaline or pigmented, their walls mostly smooth; 

gemmae and broad bodies various or absent. 

Gametangia dorsal, never terminal, never in raised 

receptacles; sporophyte protected by an entire or lobed 
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involucre or pseudoperianth or by a massive calyptra. Spor-

ophyte with foot always well-developed, seta always elon-

gate, sporangium exserted, dehiscing irregularly or by 

longitudinal splits, its wall two to eight cells thick, 

often with clusters of elater-like cells attached to its 

inner surface. Spores never united in tetrads. Elaters 

always well-developed. 

Hey to Families  

Gametophyte an unlobed thallus; sporangium with sessile 

elaters, plants of mesic habitats. 

Branching of thallus frequently lateral or ventral; 

rhizoids hyaline, gemmae or brood-bodies sometimes 

produced; gametangia on short side branches, invol-

ucre none; sessile elaters attached to apex of 

capsule; spores unicellular when shed. Metzgeria- 

 ceae . 

Branching of thallus exclusively dichotomous; rhizoids 

purplish or brownish; gemmae none; gametangia 

dorsal on the main thallus, archegonia enclosed in 

involucres; sessile elaters attached to base of 

capsule; spores germinating prior to dehiscence. 

Pelliaceae. 
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Gametophyte semileafy or leafy; sessile elaters none. 

Gametophyte a semileafy thallus; gemmae or brood-

bodies usually present; sporangium elongate, split-

ting longitudinally; wet habitats on the north 

coast. Blasiaceae. 

Gametophyte clearly leafy; gemmae and brood-bodies 

none; sporangium spherical, dehiscing irregularly; 

low elevations throughout the state. Codcniaceae. 

METZGERIACEAE Hlinggr.  

Aneuraceae Klinggr.  

Thalli mostly slender, not at all lobed, showing no 

trace of differentiation into stem and leaves; branching 

by various modes; without strongly differentiated internal 

conducting tissues. Gemmae or brood-bodies often present, 

mostly endogenous, from the surface or margins. 

Gametangia dorsal on short lateral or ventral 

branches, naked, associated only with mucilage hairs; 

sporophyte protected by a massive calyptra, sporangium 

four-valved, its wall two cells thick, with a cluster of 

fixed elaters at its apex, sometimes on a long or short 

elaterophore. Spores unicellular when shed, their walls 

rather thin and delicate. 
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A family of about five genera; cosmopolitan. Most 

authors have limited the family to Metzgeria s. lat., with 

a unistratose thallus having a sharply defined midrib and 

gametangia on ventral innovations, and placed those plants 

with thicker thalli and gametangia on lateral-terminal 

branches in a separate family Aneuraceae. I am following 

Proskauer (1967) in lumping the two of them. 

Hey to Genera 

Thallus unistratose with the exception of a slender, well 

defined midrib, with unicellular hairs at least on the 

margin and midrib; branching dichotomous or occasionally 

by ventral innovations. Metzgeria. 

Thallus thick, sometimes tapering gradually to unistratose 

margins, without hairs; branching terminal, mostly 

monopodial or palmate. 

Thallus segments at least three mm. broad. Aneura. 

Thallus segments less than two mm. broad. Riccardia. 

Metzgeria Raddi  

Thalli green or blueish, linear and slender, up to 

two mm. broad, unistratose except for a slender, well 
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defined midrib; various parts of thallus covered with uni-

cellular hairs; branching dichotomous or by adventitious 

shoots from the ventral surface of the midrib; some 

species producing few-celled gemmae within thallus-cells 

or discoid brood-bodies from margins. 

Autoicous or dioicous, gametangia on strongly 

involute ventral branches, sporophyte enclosed in a large 

hairy calyptra. 

A cosmopolitan genus with many species in the wet 

tropics. 

Metzgeria conjugata Lindb.  

Thallus several times dichotomous, usually about 

ten mm. long, one mm. broad, with hairs along margins and 

along ventral surface of midrib, marginal hairs sometimes 

arising in pairs; midrib usually with two rows of super-

ficial cells on each surface. Gemmae none. 

Autoicous; pubescence of sexual branches quite 

variable, usually antheridial branches more or less glab-

rous, archegonial strongly hairy. 

On bark of trees and boulders, near the coast, 

Humboldt and Del Norte Counties; cosmopolitan. 
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The slender, thin pale yellow-green thalli with 

features outlined below by rows of hairs, are unmistakeable. 

Our plants are rather a poor fit to the published descrip-

tions, as the marginal hairs usually arise singly and the 

midrib has only two rows of superficial cells on each 

surface, but they are a good match with British Columbia 

specimens named as this. Further comparison of plants from 

different regions is necessary. 

Aneura Dum. 

Thalli rather broad, mostly three to ten mm. across, 

several cells thick in center, gradually becoming thinner 

toward margins; unistratose margins obsolete. Branching 

sparingly, more or less pinnately, never regularly dicho-

tomous. Superficial cells of thallus densely chlorophyl-

lose, internal cells usually larger, pale or hyaline. 

Gametangia on short, plane lateral branches; anther-

idia sunken in hollows on dorsal surface of branch; arche-

gonia surrounded by mucilage hairs. Fixed elaters attached 

to an elongate elaterophore. 

A cosmopolitan genus of a few species, often 

included in Riccardia. 
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Aneura pinguis (L.) Dum.  

Riccardia ρ. (L.) S. F. Gray 

Thalli yellow-green, rather translucent, rarely 

blotched with purple, surface with a fat-like luster; 

mostly ten to 40 mm. long, three to eight (rarely one or 

two) mm. broad. Branching rather sparse, roughly pinnate 

or rather irregular; apices rounded or rarely emarginate, 

sometimes thickened slightly. Thalli plane to weakly 

canaliculate when dry, rather shrivelled, thicker parts 

Often becoming dark blue-green. 

Thallus mostly ten to 15 cells thick, without a 

unistratose margin, superficial cells usually much smaller 

than interior cells. Rhizoids usually many, hyaline. 

Dioicous; papillae of calyptra very lοw; sporan- 

gial wall with annular or occasionally nodular thickenings 

in the inner layer only. 

On banks of streams or seepy soil, from sea leavel 

to 10,000 feet; Coast Ranges, south to Lake and (near 

coast) Santa Cruz counties; Sierra Nevada, south to Fresno 

County; cosmopolitan. 

The peculiar luster of the soaked or dry thallus, 

usually described as fatty or greasy, is quite distinctive 
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and, with practice, readily recognized. Otherwise, the 

combination of lateral, not dichotomous, branching and 

large thallus will usually serve to separate this from 

similar species. Slender forms of the species are occa-

sionally seen; however, they may be distinguished from our 

species of Riccardia by the rather sparing branching, but 

often resemble several native species of Phaeoceros (horn-

wort), particularly as the apices in this form are gener-

ally thicker than the older parts of the thallus. The 

Aneura may be readily recognized by the presence of many 

small (about five u across) chloroplasts per cell. 

Riccardia S. F. Gray corr. Carr.  

Thalli slender, less than two mm. broad, several 

cells thick in center, gradually thinning to the margin, 

without a well-defined midrib; branching lateral-terminal, 

copious in our species. Superficial cells of thallus 

greener and sometimes smaller than interior cells, other-

wise totally without internal differentiation. Gemmae of 

one or two cells, each formed within a superficial cell 

of the thallus. 

Gametangia on short lateral branches which are 

never strongly involute; antheridia sunken in hollows on 



137 

dorsal surface of male branches; archegonia naked, sur-

rounded by mucilage-hairs; calyptra often with mucilage-

hairs. Fixed elaters never from a well-developed elatero-

phore. 

A cosmopolitan genus with many species in the wet 

tropics. 

Hey to Species  

Branching regularly pinnate; wet banks and seepy spots, on 

soil or wet rock or wood. R. multifida. 

Branching palmate or irregular; decaying wood. 

Monicous; primary thallus thin, translucent, at least 

l.0 mm. broad. R. latifrons. 

Dioicous; thallus thicker, opaque, less (usually much 

less) than l.0 mm. broad. R. palmata. 

Riccardia multifida (L.) S. F. Gray  

R. major (Nees) Lindb.  

R.  sinuata (Hook.) Trev.  

R. chamedryfolia (With.) Grolle  

Thalli dull yellow-green to blueish green, forming 

thick mats or sometimes creeping over wet rock or wood, 



138 

when dry plane, sometimes somewhat blackening; rather reg- 

ularly one to three times pinnate, the primary stem mostly 

ten to 13 mm. long, 0.7 to 1.7 mm. broad, secondary 

branches somewhat narrower but not much different; apices 

emarginate. 

Primary thallus 0.08 to 0.12 mm. thick, cross-

section biconvex to piano-convex, about four cells thick; 

epidermal cells thin-walled, samller than internal cells; 

unistratose border zero to three cells broad. 

Monicous, fertile branches from primary stem; 

calyptra hairy; sporangial wall with annular thickenings 

on the outer layer of cells and sometimes also the inner. 

On wet banks, mostly along streams, mostly below 

3,000 feet; Coast Ranges, mostly near the coast, south 

to Sonoma and San Mateo counties; Hlamath region; western 

foothills of Sierra Nevada, Butte and Tuolomne counties; 

Peninsular Ranges, San Diego County (4,500 feet); 

cosmopolitan. 

As here defined, the species is easily recognized 

by its very slender thalli which are quite regularly 

pinnately branched. Only certain hornworts (Phaeoceros  

spp.) are similar; these may be recognized by their larger 

chloroplasts (20 to 25 ρ long; usually about five u in 
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Riccardia) which are one or few per cells, and by the 

presence of stomata on the ventral surface which open into 

cavities filled with Nostoc colonies. 

Workers have generally considered this to be two 

distinct species, large yellow-green plants with a narrow 

unistratose border only about one cell broad and with 

semiannular thickenings on both layers of the capsule wall 

being separated as R. chamedryfolia (R. sinuata and R. 

major of earlier authors) while R. multifida s. str. was 

restricted to smaller, dark green plants with unistratose 

borders two or three cells broad and semiannular thicken-

ings on only the outer layer of the capsule wall. Unfor-

tunately, this species only rarely produced sporophytes, 

and only a single example has been seen from the state; 

these vegetative characters, however, have been found to 

be both variable within a specimen and not strongly 

correlated with one another, so that many plants are 

found which are more or less intermediate between the two. 

While further study with more adequate reproductive 

material may show characters which adequately separate 

them, it is felt that the division should not be recog-

nized in the absence of characters which can reliably 

separate them. 
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Riccardia latifrons (Lindb.) Lindb.  

Thalli deep yellow-green, usually crowded and over-

lapping, when dry often becoming pale, rarely blackening; 

more or less differentiated into a prostrate primary 

thallus which is mostly 1.0 to 1.5 mm. broad, up to 15 

mm. long, thin and flat when dry, branching more or less 

monopodially to give rise to slender ascending secondary 

branches which are 0.4 to 0.8 mm. broad, simple or once or 

twice irregularly branched, somewhat shrivelled when dry, 

apices more or less strongly emarginate. 

Cross-section of secondary shoots piano-convex to 

biconvex, 0.10 to 0.18 mm. (three to five cells) in thick-

ness; unistratose border usually present, one cell broad, 

seldom at all crenate. Walls of epidermal cells never 

much thickened. Gemmae rare, near apices of secondary 

branches. 

Monicous; sexual branches from primary thallus, 

calyptra projecting up between secondary shoots; both 

layers of sporangial wall with either nodular or semi-

annular thickenings. 

On shaded surfaces of decaying logs, from sea level 

to 4,000 feet; Hlamath region, Siskiyou County; Coast 
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Ranges, near the coast, south to Mendocino County; repor-

ted from Trinity and Marin counties by Howe (1899); 

circumboreal. 

The strong differentiation into primary and secon-

dary branches, the irregular or palmate branching of the 

aerial shoots, and the habitat will distinguish it from 

all other plants but the rare R. palmata; R. latifrons  

differs from this species chiefly in the broader, thin, 

translucent thalli. 

Riccardia palmata (Hedw.) Carruth. 

Thalli dark green, opaque; primary thallus pros-

trate, five to ten mm. long, to 1.0 mm. broad but usually 

narrower, rather irregularly branched; secondary branches 

once palmately branched, ascending or erect, shrivelled 

and blackened when dry, about two mm. long. 

Cross-section of secondary shoots biconvex to 

usually oval, six to nine cells in thickness; unistratose 

border almost always absent; superficial cells thick-

walled. Gemmae near apices of secondary branches. 

Dioicous; male plants smaller than female; sexual 

branches from primary thallus; calyptra hairy; sporangial 
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wall with semiannular thickenings of the outer layer of 

cells, inner layer with faint nodular thickenings. 

On decaying logs, central Siskiyou County. 

This species closely resembles only R. latifrons, 

under which its separation is discussed. R. palmata is 

quite rare in California, and this description draws 

heavily on that of Frye and Clarke (1937). 

PELLIACEAE Klinggr.  

Plant thallose or semileafy, branching dichoto-

mously, without a well-defined midrib, tapering gradually 

to the thin margins, without gemmae or ventral scales, 

without strong internal tissue differentiation. 

Gametangia dorsal on main thallus; antheridia 

sunken singly in dorsal pits; sporophyte surrounded by an 

involucre or pseudoperianth; sporangium long-exserted, 

sessile elaters numerous, basal. 

A family of two genera, in the Northern Hemisphere 

and South America. 

Pellia Raddi 

Thalli unlobed, dichotomous, without a well-defined 

midrib, center of thallus thick, rather opaque, thinning 
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gradually to the rather broad unistratose margins; apex 

deeply notched. 

Thallus without strong internal differentiation; 

chlorophyll concentrated in dorsal portions; superficial 

cells smaller than internal cells; internal cells often 

with vertical and transverse thickened bands on the 

longitudinal walls, these bands often reddish. Rhizoids 

from center of ventral surface, brownish or purple. 

Paroicous or dioicous; antheridia loosely clustered 

with no differentiated receptacle, each in a blister-

shaped cavity; archegonia clustered, each cluster sur-

rounded by a complete or incomplete tubular involucre; 

pseudoperianth none; calyptra well-developed. Sporangial 

wall bistratose; spores germinating precociously, multi-

cellular at time of release. 

A genus of three circumboreal species, all of which 

have been reported from California; all three are 

discussed below. 

Pellia neesiana (Gott.) Limpr.  

Thalli forming mats, yellow green to dark green, 

older midrib often pigmented with red, mostly ten to 40 
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mm. long, eight to 14 mm. broad, branching dichotomously; 

apices mostly emarginate. Thalli remaining plane but 

darkening when dry, pigmented regions at least becoming 

quite fuscous. 

Thalli to about 12 cells thick in middle, unistra-

tose margin several to many cells broad, superficial cells 

much smaller than internal cells; thickening bands fre-

quently present through most of thallus, often tinged 

with red or brown. Rhizoids many, reddish purple to 

brownish. 

Dioicous, male plants often somewhat smaller than 

female; involucre about three mm. across, complete but 

very low in front, crenate-lobed or cleft; calyptra 

exserted, rather delicate, sometimes purplish; sporangium 

with semiannular thickenings on the inner layer of wall 

cells. 

On wet shaded soil, near the coast, south to 

Mendocino County; circumboreal. Sterile specimens prob-

ably belonging here have been seen from higher elvations, 

Kalmath region, Great Basin, Sierra Nevada, south to 

Sierra County. 

The broad, translucent, dichotomous thalli are 

quite distinctive and not likely to be confused with any 
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other genus. However, there are two other species of 

Pellia which should be looked for in the state 	P. 

eρiphylla (L.) Corda is described as having thickening 

bands in the thallus and semiannular thickenings in the 

capsule wall, but it is paroicous and has the involucre 

reduced to a scale-like flap anterior to the archegonia. 

P. endiviifolia (Dicks.) Dum. is dioicous and has the 

involucre complete, quite high all around, usually longer 

than the calyptra, but lacks both thickening bands in 

the thallus and semiannular thickenings of the capsule 

wall, Unfortunately, I have found thickening bands to 

be occasionally absent in P. nessiana, so that I do not 

believe sterile specimens (upon which determinations of 

the other two species have rested) can be reliably iden-

tified. 

BLASIACEAE Klinggr.  

Plant semileafy, branching dichotomously, without 

strong internal cell differentiation; ventral surface 

with rather inconspicuous scales in two rows on midrib 

and with hood-shaped outgrowths (domatia) containing 

Nostoc colonies at lobe bases; dorsal surface with scale-

like and spherical brood-bodies naked or in various receptacles. 
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Gametangia dorsal; antheridia naked, sunken singly 

in dorsal pits; archegonia clustered, naked or in shallow 

crescentic receptacles; pseudoperianth tubular, well 

developed; sporophyte exserted, sporangium elongate, its 

wall prolonged below summit of seta as a basal collar; 

fixed elaters few, basal; spores unicellular. 

Α boreal family of two genera. 

Blasia L.  

Scale-like brood-bodies stellate, scattered naked 

dorsal surface; spherical brood-bodies in dorsal long-

necked flask-shaped receptacles, archegonia naked; 

pseudoperianth constricted at apex; sporangial wall three 

or four cells thick. 

The genus is monotypic. 

Blasia pusilla L.  

Plant bright to dark green, rarely blotched with 

purple, plane or nearly so when dry, five to 15 mm. long, 

two or three mm. broad; midrib broad and flattened to 

narrow and rib-like, lobes unistratose except at extreme 

base; ventral scales evident at least near apex; domatia 
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largely one or two per lateral lobe; flask-shaped brood-

body receptacles abundantly produced. 

On wet soil at low elevations near the coast, Hum-

boldt County; circumboreal. 

The flask-shaped receptacles are always present and 

absolutely distinctive. No other native member of the 

order is semileafy or has ventral scales. 

I have seen only sterile specimens of this species. 

CODONIACEAE Klinggr.  

Plant leafy, with a cord-like, fleshy stem and 

unistratose leaves, or thallus and similar, with unistra-

tose wings and a sharply defined cord-like midrib, as if 

the leaves have been fused together laterally, often in 

this case with low transverse lamellae across the dorsal 

surface of wings, as if anterior edges of leaves are 

still free; plant without internal tissue differentiation, 

often forming tubers from stem, or midrib. 

Gametangia dorsal on stem or midrib, antheridia 

naked or subtended by small scales, archegonia naked or 

with low, poorly developed involucres; pseudoperianth 

large, campanulate; sporangial wall bistratose, dehiscing 

irregularly; spores unicellular, with thick sculptured walls. 
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A family of three genera, cosmopolitan but best 

developed in warm climates. 

Fossombronia Raddi 

Plant pale to bright green, consisting of a stem 

which is terete, flattened, or sulcate dorsally, with-

out internal tissue differentiation, and two rows of 

leaves which are succubous and dorsally long-decurrent, 

often more or less truncate, not or very shallowly and 

irregularly (rarely deeply and irregularly) lobed, irreg-

ularly crenate, mostly unistratose, fringed with mucilage 

hairs. Rhizoids mostly pigmented, from ventral surface 

of stem. Gametangia dorsal on stem, naked or subtended 

by small unistratose scales; pseudoperianth unistratose, 

tubular-campanulate to funneliform; cells of sporangial 

wall thin-walled or with nodular or semiannular thicken-

ings. 

A cosmopolitan genus of several dozen species. 

Fossombronia longiseta Aust.  

F. hispidissima Steph.  

Plant bright to pale yellow green, branching 

dichotomously, to five to 12 mm. long, one to five mm. 
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broad, green or occasionally purplish; perennial, in 

summer leaves dying back to stem; stem oval to semicir-

cular in cross-section, 0.35 to 0.6 mm. high, 0.5 to 

l.0 mm. broad; leaves inserted on its upper side, spread-

ing to somewhat erect, flat or usually more or less 

crisped, up to three mm. broad, unistratose except at 

very base, cells thin-walled, extremely variable in size 

and shape, strongly elongate only at base of the ventral 

margin; rhizoids arising on ventral surface of stem, 

deep red-purple, grading to hyaline on sides of stem 

except in strongly pigmented specimens. 

Monoicous, antheridia and archegonia either mixed 

or alternately produced in distinct zones, antheridia 

sometimes subtended by scales; sporangium emergent to 

long-exserted, cells of inner wall layer with semi-

annular or nodular thickenings. Spores averaging 35 to 

48 µ in diameter, light to dark orange-brown, covered 

with narrow ridges which are parallel around the edge of 

the spore and perpendicular to its equator, and which 

may or may not anastomose to form a few irregular aereoles 

near the center of the outer face; or frequently the 

ridges partly or completely broken up into spines, ridges 

or spines mostly from three to five (rarely to seven) u 
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high, in face view forming from 19 to 40 projections 

around the margin of the spore. Elaters orange-brown, 

bispiral, averaging seven to eight (rarely to ten) u in 

diameter. 

On dry soil, below about 2,000 feet, in various 

habitats: southern and western Hlamath region; Coast 

Ranges; western foothills of Sierra Nevada; coastal 

Southern California; Peninsular Ranges, San Diego 

County; north to Oregon, south to northern Baja Califor-

nia, east to Arizona. 

This is our only leafy member of the Metzgeriales; 

it may be distinguished from our leafy Jungermanniales 

by the quadrate, irregularly crenate leaf-shape. The 

taxonomy of this genus is chaotic, and this species has 

been variously split up on the basis of spore form. 

However, there is an unbroken continuum in the state 

from semiaereolate to hispid spores, and no other charac-

ters investigated show any correlation with the form of 

sculpturing. It therefore seems evident that we have 

only one species; this may well prove, however, to be 

conspecific with one or more recognized species from 

otherparts of the world. 
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