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PREAFACH. 

The object of the present work is to provide a practical 
handbook of the mosses of our Islands in such a form as to be 
as far as possible accessible to the considerable, and I hope 
increasing number of students of these plants, many of whom find 
the larger and more expensive works on the subject beyond their 
means. Most bryologists have doubtless been asked to recommend 
the most suitable book for the student, and have probably 
experienced considerable difficulty in answering’ the question. 
Wilson’s Bryologia Britannica—the prince of bryological books— 
is out of reach of many on account of its price, and is, after the 
lapse of forty years, far from covering the whole field of British 
mosses as they are known to us. Berkeley’s Handbook is 
similarly out of date (about 465 species are there described out of 
some 600 as at present recognised) ; besides which some parts of 
that work, the plates especially, leave much to be desired. 
Hobkirk’s Synopsis, though containing much valuable information 
in a small compass for one already well versed in bryology, is 
somewhat too compressed to be of great service to the less 
practised collector, nor has it the advantage of illustrations. 
Braithwaite’s splendid and elaborate work, still in the course of 
publication, which has done so much to stimulate the study of 
these plants in our country and which will doubtless remain our 
standard work for many years to come, is of necessity published 
at a price which puts if out of the reach of many. There is 
therefore, unquestionably, a demand for a modern book which 
may serve to take the place of the older works in the hands of 
the student, and which, while of modest pretensions in comparison 
with such a work as the British Moss Flora, may be sufficiently 
detailed to serve the purpose of the beginner as well as of the 
more advanced bryologist. How far the present work fulfils these 
requirements must be left to others to decide. 

With the above object in view it has been necessary to 
compress the work into as small a space as is compatible with 
clearness, in order to keep the price as low as possible. I have 
therefore omitted many critical discussions which might properly 
have found a place had the space at my command been larger ; 
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and I have felt obliged to treat the varietal forms, especially of 
some of our more polymorphous species, in what may perhaps be 
deemed an eclectic rather than an exhaustive fashion. I have also 
endeavoured to describe the species in language as free from 
technicalities as possible, knowing that one great deterrent from 
a more general study of plants, especially of cryptogams, is the 
difficulty presented by the nomenclature and the descriptive 
terms. It is impossible, on the grounds of both brevity and 
accuracy, to avoid the use of technical terms, but I have 
endeavoured to use only such as seemed really necessary, and I 
believe that, with the aid of the Glossary, there is nothing in the 
work which will be found unintelligible by the ordinary student. 

The Plates have been drawn by the Rev. H. G. Jameson, to 
whom also I am indebted for the Keys to the Genera and Species, 
and for advice and suggestion throughout the work, the MS. of 
which has all passed through his hands. The responsibility, 
however, for the contents of the book must rest upon my shoulders, 
and any names or combination of names published here for the 
first time must be cited with my name alone. 

Of the short-comings of the book no one can be more 
conscious than its authors. It would be inevitable, in dealing 
with a subject of this kind, even with the greatest facilities for 
attaining accuracy, that errors should creep in, and facts be 
overlooked ; and when the whole of the work has to be done in 
the scanty leisure snatched from exacting professional duties, the 
obstacles in the way of accuracy are greatly increased. I can 
only ask the student to bear this in mind in passing his judgment 
on the present work, and to be assured that any suggestions, 
corrections or additions will be exceedingly welcome. 

H. N. DIXON. 

EAST PARK PARADE, 

NORTHAMPTON, 

May, 1896. 
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INTRODUCTION. 

I. GENERAL SKETCH OF THE STRUCTURE OF 

MOSSES. 

In a work the primary aim of which is to enable the student 
to identify and thence to classify mosses there is neither the need 
of nor the room for a detailed account of their Morphology; this 
will be readily obtained from works specially devoted to the 
subject. A short sketch of the structure of mosses is not, how- 
ever, out of place, and will if carefully read serve to familiarise 
the student with the botanical terms necessarily employed in the 
body of the work. In the following sketch my aim is to describe 
the moss plant as it presents itself to a student examining it with 
a view to its identification, with as little reference to microscopical 
detail and to physiological and functional study as can be helped. 

General Characteristics of Mosses. 

The student is not likely to have any difficulty in recognising 
a moss, as such, from any other class of plants, with the exception 
of the very closely allied Hepatic or Liver-worts. Apart from 
the fructification, which in the latter plants is of a widely different 
structure (usually consisting of a dark globular capsule tipping a 
slender, delicate, white fruitstalk and ultimately splitting into four 
segments which spread horizontally into a cross), the Liver-worts 
may asa rule be easily known by their vegetative structure, which 
is generally of a more flaccid, delicate texture, the leaves when 
present always very regularly imbricated, in the greater number 
of species in two rows, one on each side of the stem, frequently 
bifid or multifid, which is never the case with mosses; always 
nerveless, and always with a more or less hexagonal areolation— 

characters which are rarely if ever found combined in any of our 
mosses. There is a certain hardly describable facies about the 
Liver-worts which serves to identify them better than any 
description, and by which with a very slight experience the 
student will be able to recognise them, with perhaps one or two 
exceptions, at sight. 

il 
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Mosses are found in various situations, and may be déscribed 

as terrestrial, rupestral, arboreal, aquatic, paludal, etc., according 

to the matrix or the locality which they prefer. These terms, 

however, must not be taken too strictly, for while almost every 

species manifests a decided preference for one kind of matrix or 

environment, and whole classes of allied mosses are often linked 

together by a common preference of the kind, yet it rarely 

happens that a given species, whatever its natural habitat, may 

not occasionally be found in some other, more unusual situation. 

As a general rule, however, the habitat of a moss may be looked 

upon as an important aid in determining its identity, and in all 

doubtful cases the soil or other matrix should be entered upon the 

label, with the locality. 

The habit of the moss and its manner of growth, whether the 

separate plants are scattered singly, clustered or gregarious, or 

more or less densely tufted, are also points of importance and 
should be noted at the time of collecting. 

The Vegetative Organs. 

Mosses always consist of a stem and leaves, though either of 
these structures may be so reduced in size as to be inconspicuous. 
A certain ambiguity in the use of the terms ‘ stem,” “branch,” 

should be here pointed out. They are frequently used, and are 
employed in this work, in a double sense, either as designating 
the actual solid cylinder upon which the leaves are arranged, or 
as embracing the whole visible structure, leaves included. Thus 
in speaking of the cuticular cells of the stem of Sphagnum, the 
first and more restricted meaning of the word is understood; 
whereas when a stem is spoken of as tumid or inflated, it is the 
whole structure, stem and leaves together, that is referred to. 

The absence of any convenient term to express the latter con- 
ception renders this extension of the words somewhat desirable, 
and they will, I believe, in no case give rise to confusion. 

The different modes of branching in different mosses are 
perhaps among the first things to strike the beginner, owing to 
the very different results they produce in the general appearance 
of the mosses. There are two main types of branching by which 
all mosses may roughly be divided into two classes. In the one 
the stem is typically erect, simple, slightly forked, or with more 
numerous lateral branches, but producing the flowers and later 
the fruit at the apices of the stem and of at least the principal 
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branches ; by this the apical growth of the stem is terminated, 
and further development can only take place by new branches, 
usually termed innovations, which are most frequently produced, 
singly, in pairs or in whorls, immediately below the flower. The 
tendency is therefore to grow upwards, and gradually to increase 
the number of branches from an originally simple stem, and this 
naturally conduces to the greater density of the tufts or cushions. 
Mosses of this type are termed Acrocarpous (Tab. I. 5, 14; Tab. 
II. 6). 

In the second type the stem whether little, or, as is usually the 
case, much branched produces its flowers on the side, not at its 
apex nor at that of the branches; consequently the apical growth 
of the stem is not terminated by the production of the fruit, but 
becomes indefinite, and the stems frequently attain a very con- 
siderable length. The natural consequence of this is that the 
stems are rarely erect, but usually more or less prostrate or at 
least arched. This gives a wider, less dense and less elevated 
character to the tufts, which are often straggling. This is the 
type of the Pleurocarpous mosses. (Tab. I. 4, 9, 10, 12). 

The beginner will very speedily recognise these two types in 
the field; they are indeed so distinct that it has usually been the 
practice to make the distinction between Acrocarpous and Pleuro- 
carpous mosses the primary division of the whole class; this 
cannot now be maintained, but the distinction between the two 
types is of considerable practical assistance in the identification of 
mosses, if of less theoretical importance than has sometimes been 
held. 

In the Pleurocarpous mosses the branching is frequently 
regularly pinnate; sometimes the branches in these cases are 
again branched, when the stem is bipinnate, and in a few cases 
the process is again repeated, resulting in a tripinnate arrange- 
ment; this is never the case with the Acrocarpous mosses, where 
the branching is either irregular, or more or less alternate, or 
imperfectly dichotomous, sometimes, but rarely, distinctly whorled. 
The innovations formed below the fertile flower frequently 
develope so rapidly as to equal or overtop the capsules, which 
then appear, but falsely, to be laterally produced. 

Mosses are not attached to their substratum by true roots, 
but there are usually present rootlets or radicles which perform 
the functions of roots, and are often produced throughout the 
whole length of the stem, or over the greater part, frequently in 
very great numbers so as to form a felt-like covering or tomentum ; 
they are usually of a reddish brown hue, but may assume other 
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colours. They may be produced, sporadically, upon the leaves or 

other parts of the plant, and they hardly differ morphologically 

from the chlorophyllose threads of the protonema ; this is the 

branched network of conferva-like filaments produced by the 

germination of the spores, and from which is developed the moss 

plant: the protonema usually disappears at an early stage in the 

life of the moss, but in some of the smaller species it is persistent 

for a considerable period (Tab. V. 3). 

In addition to the radicular fibres and the leaves, the stem is 

occasionally clothed with appendages of another kind, intermixed 

with the leaves; these are called paraphyllia, and are green, 

multiform, leaf-like or thread-like structures, sometimes formed 

like miniature leaves, at others deeply cut, fringed, or so slender 

as to resemble branched threads (Tab. I. 11, 13). 

The leaves of mosses are of various forms, and the shape of 

the leaf affords, all things considered, one of the most important 

specific characters of mosses ; a reference to the glossary and to 
the figures will illustrate the various forms and explain the terms 
used, which need not be recapitulated here; but it may be 
remarked that the leaves are always sessile, never stalked, and in 

outline range from subulate to orbicular, with almost every 
intermediate form; that they are never compound, nor even 
lobed, though frequently serrate in various degrees, or sometimes 
laciniate. There is no epidermis or cuticular tissue, and the 
whole leaf is almost always formed of a single layer of cells 
(v. section, Tab. III. 19, 20), rarely in part or altogether of a 
double layer (Tab. III. 24), with the exceptions of the nerve (or 
mid-rib) which when present is composed of narrow and elongated 

cells often of several layers in thickness and frequently showing 
some differentiation in structure, and of the marginal border 
which in certain groups of mosses is formed of different cells from 
those which compose the rest of the leaf, usually, in such cases, 

being more like those of the nerve (Tab. III. 10, 2r). 

The leaves may be more or less decurrent at the base, the 
lamina running down the stem for some distance on each side 
below the insertion or line of juncture of the leaf-base with the 
stem ; this is sometimes so conspicuous that the stem is distinctly 
winged (Tab. Il. 7) ; in certain groups it is a character of great 

importance, and in such cases the leaf should be separated with 
great care from the stem, in order that the decurrent part, or a 
portion at least, may be detached also. As a rule however the 
degree of decurrence can best be observed by stripping the 
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greater number of leaves from a stem and examining the remaining 
ones under the microscope, while still attached. 

It should be borne in mind that the lowest leaves on a stem, 
and sometimes too on a branch, are often very small or in other 
ways far from typical, and these should never be selected for 
examination; the same objection frequently applies to the 
uppermost and youngest leaves, which may not be fully developed, 
though occasionally they are the only ones in which certain 
structures, of a very fragile nature, can be observed. In the 
Pleurocarpous mosses the leaves on the branches are usually 
smaller and less highly developed than the stem-leaves, and 
unless otherwise mentioned the latter are always the ones 
described. A similar difference is sometimes, but more rarely, 
found between the leaves of the fertile stems and those of the 
barren branches in the Acrocarpous mosses. 

The position of the leaves when moist, and also when dry, is 
of great importance, and in many species affords a clear and 
sufficient specific character recognisable at once even in the field. 
When the leaves are not otherwise described they are to be taken 
as arranged equally all round the stem (Tab. I]. 5); in some cases 
they are regularly distichous, 7.e., springing from opposite sides 
of the stem in two rows, in which case they are usually, though 
not always, complanate, 7.e., flattened out in one plane like the 
frond of a fern (Tab. II. 1); this latter arrangement is even more 
frequently the case when the leaves are not truly distichous, but 
spring from all sides of the stem, the flattened or complanate 
arrangement giving them however a close resemblance to truly 
distichous leaves (Tab. II. 2). When a leaf instead of spreading 
out directly from its base is turned towards another side of the 
stem it is said to be secund; it usually happens that all the leaves 
in such cases are turned towards the same side, when they are 
termed homomallous (Tab. II. 4); when, as very frequently occurs, 
they are also curved, they are said to be falcato-secund (Tab. II. 3). 

The leaves are frequently undulated or plicate; to observe 
this in the moist state it is best to separate the leaves and 
examine them under the microscope, taking care to submit them 
to as little pressure as possible; but when it is desired to observe 
this fact in the dry state it is almost invariably better to do so by 
means of the lens while still attached to the stem. The same 
remarks apply to the degree of concavity of the leaves, which is 
sometimes of importance. 

The cell-structure, or areolation, of the leaves is a character 
of the highest value. It must be remembered that the cells at the 
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base of the leaf and frequently those at the apex also are more or 

less modified, and the normal type of areolation of any species 

must be considered that of the median part of the leaf; and it is 

safest to take for examination a point about one-third of the 

length of the leaf from its apex; the figures of cells in the Plates, 

marked 1 c., are all taken at this point. It is however often of 

importance to examine also the basal cells; in this and indeed in 
all cases it is of importance to examine those of fully matured 
leaves. 

In addition to the form of the cell, it is necessary in certain 
cases to note also the thickness or otherwise of the cell-wall. It 
is hardly possible to define a limit at which a cell-wall becomes 
incrassate, but a consultation of the figures referred to in the 
Glossary under that term will give a very fair idea of its 
signification. The cells figured in Tab. III. 3, 8, may be taken as 
typically thin-walled cells. The presence or absence of papille 
on the surface of the cells is another point requiring observation ; 
this is best done, not by examining single leaves, but by placing 
a stem or branch under the microscope, so that the papilla may 
be observed as it were in profile. In a few cases, more especially 
where they are confined to the front or upper surface, it is 
necessary to cut a thin transverse section of the leaf (Tab. III. 
19, 20). This is also desirable in a few other cases, when it is 
required to observe the structure or form of the nerve or its 
appendages, as in Campylopus, Dicranum, and Polytrichum 
(Tab. II. 10, 12, 14, 18). 

When it is desired to observe the basal cells, and especially 
those of the basal angles or auricles, it is especially necessary to 
remove the leaves carefully and gently, as otherwise these special 
cells are liable to be left adhering to the stem. 

Reproductive bodies, termed gemma, are not unfrequently 
produced on or among the leaves; these are of various forms and 
colours, but are usually green or brown, globular or club-shaped, 
articulate structures, resembling to the naked eye grains of dust 
or pollen; in certain cases their presence is of great assistance in 
the determination of species. 

The Reproductive Organs. 

The reproductive organs of mosses are usually situated among 
specialised leaves, forming the so-called flowers. They are of 
two kinds, the antheridia, or male organs, and the archegonia, or 
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fertile organs. Besides the specialised leaves or bracts they are 
usually surrounded by numerous, hyaline, jointed hairs, called 
paraphyses. The leaves composing the fertile flower are called 
the perichztial leaves or bracts; those surrounding the antheridia, 
when these are separate from the archegonia, are termed the 
perigonial leaves or bracts. These bracts, of either kind, are 
often highly differentiated, and important to observe; but in many 
groups of mosses they are hardly distinct from the ordinary leaves. 

The antheridia (Tab. V. 18) are small elliptic or clavate 
bodies, usually of a thin, loosely areolated texture and pale 
brownish colour, more or less wide and obtuse at the apex; they 
contain the antherozoids which, escaping, enter the archegonia 
and fertilise the oosphere, the cell which ultimately developes into 
the mature fruit. 

The archegonia (Tab. V. 19) are narrower in shape, resemb- 
ling a narrow, long-necked bottle, and are almost always of 
a deep red colour; they usually occur in some numbers in each 
perichetium, but it is as arule only one which is fertilised and 
produces fruit. 

The relative position of the antheridia and the archegonia is 
of great importance, and different terms are applied to the in- 
florescence in accordance with these different relationships; as 
they are somewhat difficult to grasp these terms are here tabulated. 

The antheridia and archegonia may occur only on separate 
plants; the inflorescence is then termed dzozcous (Tab. V. 20 & 21). 

If they occur on the same plant it is termed monoicuus. This 
includes several distinct forms, according to the positions of the 
two organs; they may occupy two different positions on separate 
parts of the stem, the antheridia then being usually enclosed in 
distinct perigonial bracts; the inflorescence is then said to be 
autoicous (Tab. XVII. E. 10). 

Or the antheridia and archegonia may be mixed together in 
the same flower, which is then termed synozcous (Tab. V. 22). 

Or, finally, the antheridia may be placed just below the fertile 
flower, without special perigonial bracts, simply in the axils of 
the lower pericheztial bracts ; this form of inflorescence is termed 
paroicous (Tab. V. 23). 

Occasionally two of these forms of inflorescence are found 
side by side in the same species. 

It may be mentioned that the paroicous form of inflorescence 
appears to be confined to Acrocarpous mosses, and the synoicous 
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very nearly so, occurring very rarely, perhaps exceptionally, in 

the pleurocarpous species. 

The tertile flowers are always more or less gemmiform, z.e., 
bud-shaped; the male flowers are occasionally wider, with open 
and more or less spreading bracts; in this case they are termed 
discoid. 

Upon fertilisation the archegonium and its contents undergo 
great development ; the oosphere becomes the capsule or sporan- 
gium, the outer part of the archegonium itself simultaneously 
developing up to a certain point, but ultimately rupturing midway 
so that the upper portion is carried up with the fruit, the lower 
half remaining fixed at the base and forming a minute sheath 
round the base of the fruit-stalk, termed the vaginula; this is 
occasionally covered with short, erect hairs (Tab. V. 12). 

In very few cases the capsule remains sessile; in the vast 
majority of species it is elevated on a seta, or fruitstalk, of vary- 
ing length; and it is by this process of elevation that the arche- 
gonium is ruptured. The upper half as has been mentioned is 
carried upwards with the fruit, and is known as the calyptra or 
veil; it is usually ot a thin membranous texture, more or less 
completely covering the capsule, and either falls off before the 
capsule is fully ripe or in other cases remains till maturity; the 
increase in size of the capsule usually causes it to split from the 
base upwards ; when the fission takes place on one side only, or 
conspicuously on one side most strongly, the calyptra is said to be 
cucullate, 7.e., hood-shaped (Tab. IV. 2,6); when it splits equally 
on two, three or more sides it is termed mitriform (Tab. IV. 1). 
The calyptra may be smooth or plicate, glabrous, papillose or 
hairy, the hairs either erect or pointing downwards. 

The seta is variable in length and stoutness, occasionally 
rough with warts or papilla, usually twisted when dry. It is 
straight, flexuose, or arcuate, z.e., curved like a bow ; the curving 
is sometimes even more pronounced, when it is said to be 
cygneous, 7.e., curved like a swan’s neck. In the latter cases it 
frequently becomes erect when old, and in some species it always 
takes an erect position when dry, while regaining its curved form 
when wetted. 

When dry the seta is usually spirally twisted, and the 
twisting may be either to the right (z.e., the spirals ascend 
towards the vzgh¢ to an observer supposed to be standing within 
the spiral ; from the outside they appear, on the side nearest him 
to ascend to the /eff), or to the left. It is rarely, however, I 
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believe, that the direction is sufficiently constant in any species to 
afford a good character of distinction, and it is only in a very few 
cases that I have relied upon it. 

When the calyptra falls off or is removed the capsule is 
exposed; it is usually more or less elliptical, but is frequently 
elongated and cylindric, equally often shortened and even globose, 
or it may be pyriform ; it is often striated (Tab. IV. 11, 18), more 
rarely angular (Tab. IV. 14); it is erect (Tab. IV. 9), inclined 
(Tab. IV. 12), cernuous (Tab. IV. 14), or even pendulous (Tab. 
IV. 13), and it is often more or less curved, or asymmetric. There 
are other forms which it less commonly assumes. 

The capsule may be cleistocarpous, that is without any 
regular orifice or lid, but bursting irregularly; rarely it opens by 
valves (Tab. IV. 7). Usually, however, it opens with a lid, 
resembling the lid of an urn; this falls off at maturity, its rupture 
being often assisted by the unrolling of the annulus, a very highly 
elastic ring of cells surrounding the orifice at the point of juncture 
with the lid, and rolling back with considerable force and rapidity 
when the capsule is fully ripe. The annulus is however not 
always present. 

The spores are usually produced in great numbers, and 
are green or brown; they are either smooth, or papillose or 
tuberculate; almost always more or less globose, rarely angular. 
They range, in point of size, with a few exceptions, between 10 
and 25 win diameter. They usually surround a central column of 
tissue, called the columella, which is sometimes long enough to be 
distinctly visible above the mouth of the capsule after the fall of 
the lid, and occasionally is united to the interior of the lid, 
retarding its fall for a time and finally falling off with it. 

The mouth of the orifice after the removal of the lid is in 
some mosses a bare rim, when the capsule is termed gymnostomous ; 
but more frequently it is furnished with a fringe surrounding and 
in part closing the mouth; this fringe is termed the peristome, 
and affords, owing to the numerous forms and degrees of 
development it assumes, and its constancy throughout large groups 
of mosses, a very important basis of classification, especially as 
regards Orders and Genera. The researches of Philibert and 
others have recently brought into clearer light the great importance 
of this organ from a systematic point of view; and as the main 
divisions in the present work are based upon its structure, the 
student will do well to become familiarised with its general 
character and the terminology employed in its description. 
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The peristome may be single, 7.e., may form a single circle 

or fringe (Tab. V. 6, 17); or it may be double, consisting of two 

concentric circles, an outer and an inner (Tab. V. 7, 12); very 

close however to one another, and sometimes even partly united. 

Taking the single peristome first, it sometimes consists of a thin 

membrane, rising conically over the mouth of the capsule, leaving 

only a minute aperture at its apex; much more frequently 

however, indeed in the vast majority of cases, the membrane 1s as 

it were split from top to bottom into a number of filaments, called 

the peristometeeth. These teethare always produced in multiples 

of 4, indeed there are always either 4, 8, 16, 32, or 64, the median 

numbers being by far the most frequent. They vary very greatly 

in length, form, colour, and other characteristics, red being the 

predominant tint. They are usually very thin in texture, in most 

cases consisting of a double layer of very thin plates, divided 

transversely into segments, with more or less distinct lines at the 

points of division, sometimes forming very strong trabecules, or 

bars, standing out prominently on the face of the tooth like the 

rungs of a ladder (Tab. V. 10). 

The double peristome is more complicated in structure. The 

outer fringe superficially resembles the single peristome already 

described, although differing in minute points of structure; the 
inner peristome is always more delicate in texture, usually paler 
in colour ; occasionally it consists of 8 or 16 delicate filaments or 
processes alternating with the outer teeth, more rarely opposite 
them; in other groups these processes are wider, meeting one 
another at their base; while still more often they are more or 
less united below, so as to form a continuous basal membrane 
surrounding the orifice, while their upper portions remain free ; 
these upper portions being frequently more or less split or 
pierced along the median line. The spaces left between these 
free upper portions are often occupied by still more slender 
prolongations of the basal membrane, termed cilia, singly, or 
grouped in twos or threes; these are extremely delicate and 
thread-like, and frequently in the most highly developed forms 
bear short transverse appendages at intervals (Tab. V. 15, 16). 

All these different parts exhibit much variation in the degree 
of their development, and the whole peristome is often reduced to 
a fringe of short rudimentary teeth around the orifice; the teeth 
are often, also, on the one hand cleft, to a greater or less extent, 
into two or three branches, or again, more or less approximated 
or even united in pairs (Tab. V. 17), or in fours, or they may be 
connected, in various degrees, by transverse bars, so as to form a 
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kind of lattice-work. The numerous and delicate forms, as well 
as the perfect regularity and the rich colouring of the peristome 
render this organ a most beautiful microscopic object. The 
teeth are strongly hygroscopic, usually, when mature, spreading 
more or less widely in the dry state, but rapidly converging so as 
to close the mouth of the capsule when moistened, or even when 
merely breathed upon. 

The wall of the capsule frequently exhibits stomata, usually 
not very numerous, and as a rule arranged more or less distinctly 
in one or two rings round the capsule most commonly towards its 
base or upon its “ neck,” z.e., the portion intermediate between the 
seta and the base of the spore-sac, or inner membrane 
containing the spores, which as a rule does not reach quite so 
low as the base of the outer case. The stomata are sometimes 
superficial, z.e., on the surface of the wall of the capsule (Tab. V. 1), 
sometimes immersed, z.¢., sunk in its substance (Tab. V. 2). This 
distinction is of great importance in the genus Orthotrichum, in 
which both forms of stomata occur, and afford a safe and useful 
character for the separation of species and even of groups of 
species. 

II, CLASSIFICATION, NOMENCLATURE, ETC. 

The primary object of this work being to simplify the 
determination of our British mosses for the student, and to make 

it available, as far as possible, for a beginner, it has been my 
chief aim throughout to introduce as little novelty and to employ 
as few technicalities as appeared compatible with accuracy and 
clearness. For this reason | have preferred to keep as closely as 
possible to the system of classification which prevails in the 
greater number of those works which the student is most likely, 
at the outset, to consult, and of which that employed in the 
second edition of Schimper's Synopsis Muscorum Europzeorum 
may be looked upon as the basis. The researches and critical 
writings of recent bryologists have added much to our knowledge, 
and have led to the proposition of new schemes of classification ; 
but great as was the temptation to follow, more or less closely, on 
these new lines, it appeared to me that the difficulties put in the 
way of the student, in a more or less elementary work, by a novel 
classification and order, were likely to outweigh the advantages 

they might confer. 
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On the other hand the researches of Philibert and others into 

the structure and development of the peristome have necessitated 

acertain amount of reconstruction. Schimper’s system, and those 

of most other authors, have been to a very great extent founded 

on characters derived from this organ; and where groups have 

been united on the ground of supposed affinity between types of 

peristome subsequently shown to be remote from one another, 

and vice versa, it is clear that it would be wrong to ignore the 

later conclusions, and I have felt obliged in some degree to modify 

the classification in accordance with this conviction. The chief 

deviations from the usual order and grouping, and indeed almost 

the only ones of importance, will be found in the separation of the 

Grimmiacee from the Orthotrichacez, with or near which they 

are usually placed, and their removal to the Aplolepidez, where, 

undoubtedly, they belong; and the separation from the rest of the 

Bryales of the Nematodontoid group, including the three Orders 

Tetraphidaceze, Polytrichacez, and Buxbaumiacee. I have also 

discarded the usual division of the main group of mosses, the 

Bryales, into Acrocarpi and Pleurocarpi, believing that the 
characters involved in this division are far subordinate to those 
which separate them, according to the nature of the peristome, 
into the great groups of the Nematodontez and the Arthrodontee. 

It will be found, however, that this view does not entail any 
alteration of the usual arrangement, the pleurocarpous mosses 
following the Bryacez in the same order as is found in most 
works. One point that it is as well to bear constantly in mind is 
that differing degrees of development between peristomes are of 
slight systematic importance compared with dissimilar ‘yes. 
Thus the difference between the gymnostomous capsule of Funaria 

fascicularis and the highly complex peristome of F. hygrometrica 
represents but a slight divergence in relationship, whereas the 
peristomes of a Splachnum and of a Grimmia, though perhaps 
almost indistinguishable except under a close microscopical 

examination, are fundamentally different in their structure and 
indicate a wide divergence of type. Carrying out this principle 
it is undoubtedly the soundest method of classification to group 
the cleistocarpous genera and species of mosses with those to 
which upon the ground of vegetative and other characters they 

appear most nearly allied, not to unite them together in a separate 
group; and although this method entails a slightly greater 
difficulty in the identifying of the species in question, it undoubtedly 

presents to the student a more natural and therefore more 

scientific arrangement. 
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The following is a conspectus of the system of classification 
followed in this work, so far as relates to the main sub-divisions 
and the Natural Orders. 

Order I. 

Order II. 

Sus-CLass I. SPHAGNALES .........p. I 

S Phas ace de abies dees cassscganaas seus sdaeu tones 

Sus-Ciass I]. ANDREAFALES...............p. 23 
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Order III. 

Order IV. 

Order V. 

Teétraphidacest:.....isavncaiacverssstateenccsattetece gf 
POly EriChaCeae quencies saesinubidiveusakineennoas’ Pp. 32 
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GROUP B. ARTHRODONTEA......ccccec cee ceeueeees 

Sub-Group I. Aplolepidez ........... eee 

Order VI. DIVEPAN ACER) oe ca ashis vaisecoeeaseinaevasiccngawa sesetewaedes 

Order VII. HissidentaceS -iavecessicccnvedaiedwomuniuesmedenectrans 

Order VIII. Grimmiacez 
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Sub-Group II. Diplolepidee 1.0.00... 

* Diplolepide® ACTOCATPE vovcecieccecsvecrvess 

Order XI. Orthotrichaced ........ccce ccc cee cee eee see cee ese eens 
Order XII. Schistoste pac ele sense denasy dad vecteunentnce vanes 
Ofder ML: “Splachnacese ci cacciicesnanraveicarveasenvecsndeas 
Order XIV. Funariaced 20.0.0... ccc ccc ccc cce cence cece eee cne sens 
Order XV. Meesiacede wcx-aievsnsteeeanersaneneearcirieutmeeees 
Order XVI. ——- Timmmiaced ...... 0... ccc cce eee eee ee eee eee enes 
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Order XX.  Cryphzeacez 
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Order XXIV. Leskeaceze 
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As to the choice of nomenclature I have been guided by very 

similar considerations to those which prompted the selection of 
the above classification. The principle of priority in nomenclature 

may be considered as universally accepted; but the acceptance of 
the principle is far from having produced, at present, that 
uniformity which is one of the most important objects it sets out 
to attain; nor can uniformity be hoped for until there is a general 
acceptance, not only of the principle of priority, but of the rules 
by which the principle is to be carried out; the limits, for 
example, of its retrospective action. Following out the principle 
in question, Lindberg has arrived at a system of nomenclature 
very widely differing from that of most works on bryology, and he 
has been followed very closely by Braithwaite in the British Moss 
Flora. I have not felt it desirable to conform to this nomenclature 
however; partly on the grounds above given, that it would tend to 
confuse beginners who might be expected to have in their hands 
chiefly such works as the London Catalogue of British Mosses, 
Hobkirk’s Synopsis, etc.; partly because of the extreme doubtful- 
ness as to the finality of the nomenclature in question; and this 
even apart from the question of the general acceptance of those 
particular rules upon which the principle of priority has been 
carried out by Lindberg. For it is seen that these rules them- 
selves involve the almost indefinite impossibility of finality, since 
there is always the chance of an earlier name being discovered 
for a given species than the one whose priority is (for the time) 
established; a possibility exemplified at the present time in the 
literature of the Sphagnacez in a very striking manner. 

I have therefore maintained the nomenclature employed by 
Schimper (Synopsis, Ed. //.) as far as is compatible with the 
somewhat different classification here adopted, except in the 

following cases. When a name is pre-occupied for a phanero- 
gamic or other class of plant (as in the case of Thamnium and 
Homalothecium) I have, of course, dropped it and employed the 
earliest alternative name. And in a few cases where Lindberg’s 
nomenclature has been used also in standard works of modern or 
comparatively modern date (as in the case of Catharinea Ehrh. 
= Atrichum P. Beauv.) I have taken it as an indication of a general 
acceptance of the name and have employed it here. I hope that 
these few changes, while insufficient to cause any great difficulty 
to the student, may in a measure bridge over the difference 
between the “old” and the “new” nomenclatures, and prepare 
the way for the latter, without introducing any unaccustomed 
names but such as it may be anticipated will be finally adopted. 
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The limits of the work precluded any full synonymy being 
given ; nor, in a work of its scope, did it seem necessary to give, 
for instance, any such full and complete synonymy as that which 
forms so valuable a feature of the British Moss Flora. I have, 
with few exceptions, given merely the original authority for the 
specific name—when that differed from the authority for the 
binomial—and also the names employed in Schimper (Syzopszs, 
Ed. 7.) and in Braithwaite (British Moss Flora), when these 
differed from the name here employed. In the case of the pleuro- 
carpous mosses, I have given the name (where different) employed 
by Lindberg, understanding that, in the main at least, his 
nomenclature will be followed in the remaining parts of the 
British Moss Flora dealing with these, which at the time of 
writing have not been published. 

I have not attempted to give any full list of localities, nor, 
indeed, to indicate the distribution of the species in our islands, 
except in the case of the rarest ones. An incomplete list of 
localities is, I hold, for this purpose not only useless but 
misleading, and I have not the materials for anything like a 
complete list even for the more uncommon mosses; nor would 
the size of the volume allow of it. I have therefore given no 
localities except for the very rare species, but when these are 

given they are intended to be, so far as I could make them, 
exhaustive. 

The notes to the species are for the most part descriptive 
rather than critical, and will, I hope, be found of assistance ; in 
many cases- two species may be distinguished, especially in the 
field, by some slight difference in habit or mode of growth, very 
difficult to define in set terms, but of more practical value, for this 
purpose, than many a clearly-defined but less easily observed 
structural character. The value of such notes will of course 
depend upon and be proportional to the degree of the writer’s 
acquaintance with the plants themselves, especially in their 
growing condition, and in many cases this must of necessity be 
but small. While, however, making full use of other works on the 
subject, I have endeavoured, whenever possible, to describe each 
species from personal acquaintance with the plant itself, and, so 
far as might be, from a knowledge of it in the field. In the case 
of every species, and in the greater number of the varieties 
described, I have examined specimens, and in most cases British 
specimens, of the plant. 

I have introduced the plan, which is adopted in many 
continental books, but which has not, I believe, been hitherto 
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employed in any of our British works on the subject, of giving in 

italics the salient and most distinctive generic and specific 

characters. This will, I believe, be found a help by the student, 

but it must be remembered that it is intended rather as a practical 

assistance in identification than as an indication of what are, from 

a systematic standpoint, characters of importance ; for though as 

a rule the two run side by side it not unfrequently happens that a 

feature of such slight structural importance as colour or size may 

separate two species at a glance, but the italicising of these 

characters must not be looked upon as necessarily implying that 

they form the most important distinction between the two. 

Another feature of the work which is undoubtedly in the 
bryological literature of our islands something of an innovation, is 
the introduction of sub-species. Ihave not employed this method 
of classification without considerable deliberation and some 
hesitancy ; nor am I unaware that it has its disadvantages, and 
perhaps its dangers. The temptation to subdivide genera into 
sub-genera, and species into sub-species, varieties, sub-varieties, 
forms and sub-forms, becomes increasingly great with the growth 
of more accurate knowledge and the closer study of forms. That 
these terms represent actual and existing degrees of affinity there 
can be no doubt, nor can there be any as to the importance of a 
recognition of the fact ; but I hold that such minute sub-divisions 
are quite out of place in a general work of this kind, and are only 
justified in works dealing with special and limited groups, and 
even then only when they are dealt with from a somewhat 
different point of view, in short when the object of the work is of 
a theoretical rather than of a practical nature. I should therefore 

greatly deprecate the introduction of such a chain of terms, and 
their inevitably greatly multiplied nomenclature, into works 
intended primarily as hand-books for the student, and secondarily 

only as text-books for the systematist. Ido not however think 
that the introduction of sub-species alone is open to the same 

objection, while it certainly meets some of the difficulties which 
constantly present themselves to the classifier who has no middle 
choice between species and varieties. While the method pursued 
here gives, I believe, a truer view of the relationships of the 
plants in question than if they were treated either as independent 
species or as merely varieties, I do not think it will be found to 
render the classification in any way more complex or more 
cumbersome. I have retained the ordinary binomial designation 
as in the case of full species, and the only practical difference will 
be found to be that the sub-species are not numbered in the 
headings, but indicated by an asterisk. 
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I have ventured to revive, in the case of generic names, what 
was I think a feature of considerable assistance to beginners in 
some of our older works, viz., the indication of their correct 
pronunciation, by an accent placed over the vowel of the accented 
syllable. 

The Key to the Genera and the Keys to the species under 
each genus have been re-written, to suit the arrangement of the 
work, by the Rev. H. G. Jameson, from his “Illustrated Guide to 
British Mosses.”” They will, I have no doubt, be found of 
material assistance to the beginner, especially in the larger 
genera; but it must always be borne in mind that they are 
intended as a guide to, not as a substitute for, the fuller 
descriptions. 

The Plates are based upon those published by the Rev. H. G. 
Jameson in the above-mentioned work; they have however all 
been re-drawn and in many cases have been improved and added 
to, while between 20 and 30 species and sub-species are here 
figured which were not included there. They have all been 
drawn direct from nature by means of the camera lucida, and 
against each figure will be found the scale of magnification used, 
the sign x1 being employed for unmagnified figures. The scale 
has been kept uniform throughout the entire series in the figures 
of the leaves (x 15), the leaf-apex ( x 60), and the leaf-cells ( x 180), 
so that the figures show not merely the form, but the comparative 
size of the structures. The advantages derived from this are too 
obvious to need pointing out. 

Each species and sub-species described is represented, and 
the five introductory plates will be found very useful by the 
beginner, as illustrations of the technical terms used in the body 
of the work; references to these will be found in the Glossary. 

ili 
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Acrocarpous, having the fruit terminal on stem or branch (Tab. I., 1, 5). 

«icumen, a gradually tapering, narrow point. 

Acuminate, with an acumen (Tab. II., 8, 12). 

Acute, with a shorter, sharp point (Tab. II., 7, 14). 

Ageregate, clustered. 

Alar cells, the cells at the basal angles of a leaf (Tab. III., 25). 

Amentula, the special branches bearing the antheridia, in Sphagnum. 

Amphithectum:, the outer layers of cells of the sporogonium. 

Amplexicaul, clasping the stem. 

Angular cells, v. alar cells. 

Annulus, a specialised ring of cells between the mouth of the capsule and the lid ; 
usually separable, and often highly elastic. 

Annular, like a ring. 

Antheridium, the male reproductive organ (Tab. V., 18). 

Aptculus, a short, abrupt point. 

Apiculate, ending in an apiculus (leaf, Tab. II., 11). 

Apophysis, a swelling of the fruit-stalk immediately under the capsule (Tab. IV., 

9, 14, 15). 
Appendiculate (cilia), with short transverse bars at intervals (Tab. V., 15, 16). 

Appressed, applied closely to the stem in an erect position. 
Arboreal, growing on trees. 

Archegonium, the reproductive organ of the fertile flower (Tab. V., 19). 

Arcuate, bent in a curve like a bow (capsule, Tab. IX., D. 5). 

Areolation, the net-work of the cells of a leaf. 

Arista, a fine, bristle-shaped point. 

Aristate, ending in an arista (perichztial bract, Tab. XIL., C. 3). Cf. mucronate, 
cusprdate, piliferous. 

Articulate, jointed (gemmez, Tab. XXXIV., I. 12). 

Ascending, pointing upwards or forwards (spines, Tab. IX., C. 1a). 
Auricle, a small lobe or special patch of cells at the basal angle of a leaf (Tab. IL, 

8; XVIL., H. 1). 
Autoicous, having the male and fertile organs in separate inflorescences on the same 

plant (Tab. XVII., E. 10). 

Axil, the angle or hollow at the base of a leaf between it and the stem. 
Axillary, belonging to, or in an axil (male inflor., Tab. XX., F. 1 ,» G.I). 

Bicuspidate, with two short horns or points (Tab. XI., E. Ix*), 
mile cleft into two divisions (paraphyllium, Tab. I., 1 33 peristome teeth, Tab. 

+) 10). 

Bi-stratose, in two strata or layers (cells, Tab. III., 24). 

Bracts, special leaves surrounding the reproductive organs. 
Bulbil, a minute bulb or bulb-shaped body (Tab. XLV., E. 12). 
Bulbiform, like a bulb (plant, Tab. XXV., C.). 
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Cespitose, tufted. 

Calyptra, the thin veil or hood covering the lid of the capsule (Tab. IV., 1, 2, 

3 6, 8). 
Campanutlate, shaped like a bell (calyptra, Tab. IV., 6, 8). 

Canaliculate, channelled (leaf, Tab. XVI., I. 1). 

Capillary, Capillaceous, hair-like. 

Carinate, keeled like a boat (leaf, Tab. XXV., C. 3). 

Cartilaginous, firm and tough. 

Castaneous, chestnut-coloured. 

Catenulate, resembling a little chain. 

Cernuous, slightly drooping (capsule, Tab. IV., 11, 14; Tab. I., 10). 

Chlorophyllose, containing grains of chlorophyll, or green colouring matter. 

Cilta, hair-like threads (of inner peristome, Tab. V., 15, 16). Cf. processes. 

Ciliate, with cilia (pericheetial bract, Tab. XII., C. 3). 

Circinate, curved into a circle (leaf, Tab. LVII., F., H.). 

Cirrate, curled. * 

Cladocarpous, having the fruit terminating a short, special, fertile branch. 

Clathrate, resembling lattice-work. 

Clavate, club-shaped (gemma, Tab. IV., 5, x 180). 

Cleistocarpous, capsule opening irregularly, not by a lid or valves (Tab. XII., E. 5). 

Cochleariform, concave like a spoon or ladle (leaf, Tab. LIII., G.). 

Columella, the central column of the capsule (Tab. IV., 15). 

Coma, Comal tuft, a tuft of leaves at the tip of a stem or branch (Tab. XXV., D.). 

Complanate (of leaves or branches), flattened out more or less in one plane 

(Tab. IL., 2). 

Conduplicate, folded together, face to face (leaf, Tab. XLVIII., D. 1). 

Connivent, meeting one another (perichetial bracts, Tab. XXV., C.). 

Constricted, suddenly narrowed (capsule at mouth, Tab. IV., 16; below mouth, 

Tab. IV., 19). 

Convolute, rolled together (leaf-margins, Tab. XVI., D. 13 perichzetial bracts, 

Tab. XXV., B.). 

Cordate, heart-shaped (leaf, Tab. LIX., L. 1). 

Crenulate, with fine, convex or rounded teeth (leaf-margin, Tab. VIII., G. Ic; 

Tab. XXI., C. Ic). 

Cribrose, perforated, like a sieve (peristome teeth, Tab. XXI., E. 6; Tab. XXIV., 

E. 6). 

Crisped, curled up and twisted (leaves, Tab. IT., 6). 

Cructform, cross-shaped. 

Cucullate, hood-shaped and (of the calyptra) split on one side only (leaf-apex, Tab. 

VI., A. 2; calyptra, Tab. IV., 6). Cf weztreform. 

Cultriform, curved like a short, wide scimitar (leaf, Tab. XLIX., F. 1). 

Cuneiform, wedge-shaped (peristome teeth, Tab. V., 5). 

Cuspidate, having a moderately long, stiff, acute point (Tab. II., 9). Cf. mucronate, 

aristate, pileferous. 

Cuticle, the outermost skin of the stem. 

Cuticular, belonging to the cuticle (cells, Tab. I., 8). 

Cygneous, curved suddenly downwards like a swan’s neck (seta, Tab. XXV., F. 5). 

Cymbiform, boat-shaped (leaf, Tab. VI., A. 2). 

Deciduous, falling off, not persistent. 
Decurrent, with the base of the leaves running down the stem on each side, like wings 

(Tab. II., 7; Tab. XVIII., D. 1). 



XXV1 GLOSSARY. 

Decurved, curved downwards. 

Decumbent, prostrate with the tip rising upwards. 

Deflexed, bent downwards. 

Dehisce, split open. 
Deltoid, \ike a Greek Delta, or triangle (leaf, Tab. LIV., J. 1). 

Dendrotd, tree-like. 
Dentate, sharply toothed (leaves, Tab. I., 11). 

Denticulate, very finely toothed, or obscurely toothed (Tab. XII, F. 3a3; Tab. XII., 

T, fa). 

Denuded, having the leaves worn off. 

Diaphanous, colourless and transparent. 

Dichotomous, repeatedly forked (stem, Tab. I., 5). 

Dimorphous, of two forms. 
Diotcous, having the male and fertile inflorescences on separate plants (Tab. V., 20, 

21). 

Discoid, like a disc or plate (male inflorescence, Tab. NL. K.). t 

Distichous, in two opposite rows on the stem (leaves, Tab. II., 1). 

Divaricate, Divergent, spreading widely apart. 

Dorsal, belonging to or on the back, z.¢., the face of a leaf remote from the stem. 

Emarginate, having a small notch at the end (the nearest approach to this in the 

Plates is the leaf-apex, Tab. XXVIII., C.). 

Emergent, half uncovered ; of the capsule, when the perichzetial bracts reach but do 

not overtop it (Tah. NXX., J. 5). Cf. zwzmersed, exserted. 
Endemic, confined to a single country or geographical area. 

Endothectum, the inner layers of cells of the sporogonium. 

LE piphragm, a membrane covering the mouth of the capsule. 

Lquidistant, at equal distances from one another (peristome teeth, Tab. V., 5, 6, 7). 

Lquitant, having the leaf-bases conduplicate and sheathing alternately one above the 
other on opposite sides of the stem. 

Erecto-patent, mid-way between erect and patent ; z.e., spreading from the stem at an 
angle of 45° or less. 

Erose, Eroded, irregularly notched or worn, as if gnawed (perichetial bracts, Tab. 
XLVIIL., C. 5). 

Everted, abruptly turned outward. 

Exannulate, without an annulus. 

Excavate (leaf-insertion ), hollowed out in a curve. 

Excurient nerve, running out beyond the lamina of the leaf (Tab. II., 9, 10). 
Lxserted, uncovered ; of the capsule, when the perichetial bracts do not reach so high 

as the base (Tab. XXNX., K.). Cf. emergent, immersed. Of the columella, when 
it protrudes from the mouth of the capsule (Tab. IV., 15; Tab. V., 4). 

Falcate, curved like a sickle (leaf, Tab. II., 8). 
Falcato-secund, falcate and turned to one side of the stem (leaves, Tab. TD 3)s 
Fascicle, a bunch of leaves or branches. 

Fasciculate, arranged more or less in bunches. 

Fastigiate, with the branches reaching to the same height. 
Fibrillose, with fine fibres or threads (leaf-cell, Tab. TIL, 13). 
Filiform, Filamentous, thread-like. 

Fimbriate, fringed with cilia (Tab. VII., F. 1, G. 1). 

Flagella, very fine string-like branchlets. 
Flagelleform, like the thong of a whip. 
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Filexuose, bent backwards and forwards, or waved. 

Foliose, Foliaceous, leaf-like, or leaf-bearing. 

Frondose, Frondiform, like a frond, or a broad, flat, somewhat leaf-like expansion. 

Fugacious, easily falling or broken off. 

Fuscous, dull brown. 

fusiform, spindle-shaped, z.e., narrowly oval with narrow, tapering ends (leaf-cell, 
Tab. VIL, B. 2c). 

Gemma, a small bud-like body, capable of reproducing the plant (Tab. IV., 5). 

Gemmiferous, Gemmiparous, bearing gemme (leaf, Tab. IV., 4). 

Gemmiform, bud-like (plant, Tab. V., 3). 

Geniculate, suddenly bent (seta, Tab. XXIV., H.). 

Gzbbous, swollen on one side (capsule, Tab. IV., 11). 

Glabrouws, smooth, not hairy nor papillose. 

Glaucous, bluish-grey. 

Globose, round like a ball. 

‘Granulose, rough as with grains of sand. 

Gregarious plants, growing near together or clustered, but not in close tufts or mats. 

Guard-cells, the two kidney-shaped cells enclosing a stoma (Tab. V. 1). 

Gymnostomous, bare, without a peristome (mouth of capsule, Tab. IV., 9, 10). 

Hamate, hooked (leaf, Tab. LVIII., I.). 
Hispid, rough with short, stiff hairs. 

Homomallous leaves, all pointing in the same direction. 

Hyaline, colourless and transparent, like water (leaf-point, Tab. XXIII., D. 1a). 

Hygroscopic, readily absorbing water and thereby altered in form or direction. 

Imbricated, closely overlapping, like the tiles of a roof (leaves, Tab. I., 7). 

Immersed, covered up; of the capsule, when overtopped by the perichetial bracts 

(Tab. II., 6). Cf. emergent, exserted. 

Incrassate, of the cell-walls, thickened ; of the cells, having thickened walls (Tab. 

III., 2, 7, 10; the marginal cells). 

Incumbent, folded inwards and lying upon. 

Innovation, a branch or fresh shoot from a stem. 

Insertion, the line of juncture of a leaf with the stem. 

LInvolute, rolled inwards (leaf-margin, Tab. II., 13; Tab. XXXI., A. 1a). 

JSulacecus, smoothly cylindrical, like a worm. 

Lacerate, Laciniate, jagged or torn (calyptra, Tab. IV., 3). 

Lamella, thin sheets or plates of tissue (Tab. III., 22, 16; Tab. III., 18, in section). 

Lamina, the blade, or expanded part of the leaf, as distinct from the nerve. 

Lanceolate, shaped like a lance-point (leaf, Tab. VIII., B. 2). 
Lenticular, \ike a double convex lens. : 

Ligulate, strap-shaped (proportionally longer and narrower than lingulate), (leaf, 
Tab. XIV., A. 1). 

Limb, the upper part of the leaf as distinct from the leaf-base. 
Linear, very narrow, with nearly parallel margins (leaf, Tab. XIX., C. 13 cells, 

Tab. XV., E. Ic). 
Lingulate, tongue-shaped (proportionally shorter and wider than ligulate), (leaf, Tab. 

XIV., C. 1). 
Lumen, the cavity or space within a cell. 
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Mamillate, convex with a short point (lid of capsule, Tab. IV., 13). 

Mitriform, of the calyptra, cleft on two or more sides, and symmetrical (Tab. IV., 1)- 

Cf. cczllate. 
Monoicous, having the male and fertile organs on the same plant. 

Mucro, a very short, usually rather stout, abrupt point. 

Mucronate, having a mucro (Tab. II., 10). Cf. avestate, cuspidate, piliferous. 

Multifid, cleft into many divisions. 
Muricate, Muriculate, rough with minute, sharp points (spore, Tab. XXVI., F. 9). 

Muticous, not pointed. 

Neck, of the capsule, the lowest part, just above the point where it joins the seta. 

Nodose, covered with knots or prominences. 

Nodulose, with very small knots (cilia, Tab. V., 14; cell-walls, Tab. III., 7). 

Obconical, versely conical, z.¢., like a cone with the apex downward. 

Obovate, inversely egg-shaped, #.e., with the broadest part above (leaf, Tab. XXVI., 

J. 1). 

Ochraceous, yellowish-brown. 

Octofarious, arranged in eight ranks. 

Oosphere, the central cell of the archegonium. 

Orbicular, almost circular (leaf, XLIV., A. 1). 

Ovate, Ovotd, egg-shaped, or nearly so (leaf, Tab. VI., B. 2). 

Pachydermous, thick-skinned. 

Paired (peristome teeth), united or approximated two and two (Tab. V., 12, 17). 

Panduriform, fiddle-shaped (leaf, Tab. VIII., E. 1). 

Papille, minute rounded or acute protuberances (Tab. III., 19, 20, 24). 

Pafpillose, rough with papille (seta, Tab. II., 15; leaf, Tab. L., K. 1a). 

Paraphyllia, minute leaf-like or much branched organs among the leaves (Tab. I., 

II, 13). 

Paraphyses, jointed, hyaline hairs growing among the reproductive organs (Tab. V., 

20, 21, 22). 

Parenchymatous, cells with broad ends abutting on one another, not dove-tailing 

into one another (Tab. IIE., 8); v. prosenchymatous. 

Parotcous, having the male and fertile organs in the same inflorescence, but not 

mixed, the antheridia being in the axils of the perichzetial bracts below the fertile 
flower (Tab. V., 23). 

Patent, spreading, z.e., spreading from the stem at an angle of 45° or more. 
Patulous, widely spreading. 

Pedicel, a short stalk, or fruit-stalk. 

Pellucitd, translucent, but not hyaline. 

Penicillate, tufted, like a camel’s hair brush. 

Lercurrent, reaching to the point but not beyond (nerve, Tab. VIII., F. 1a). 

Perichetium, Perichetial bracts, special leaves or bracts enclosing the fertile flower 
and often surrounding the base of the seta (Tab. XXX., B. 3). 

Perigonitum, Perigonial bracts, special leaves or bracts enclosing the male flower 
(Tab. XL., K.). 

Peristome, the fringe surrounding the mouth of the capsule upon removing the lid 
(Tab. V., 5, 6, 7). 

Peristomate, having a peristome. 
Persistent, not falling off. v. deciduous, 
Piliform, like a long, flexuose hair (nerve point, Tab. III., 16). 
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Pinnate, having numerous spreading branches on each side, like a feather (Tab. I., 

9, 10). 
Piliferous, bearing a piliform hair. Cf. ardstate, cuspidate. mucronate. 

Pleurocarpous, having the fruit lateral on a stem or branch (Tab. I., 4, 9, 12). 

Plicate, folded in pleats or furrows (leaf, Tab. I]., 12). 

Ptice, folds, as above. 

Plumose, regularly and closely pinnate like a plume or feather (Tab. I., 9). 

Polymorphous, of many forms. 

Processes, the main divisions of the inner peristome (Tab. V., 13); v. c2/éa. 

Proliferous, bearing abnormal or supernumerary outgrowths. 

Prosenchymatous, cells with pointed ends dove-tailing into one another (Tab. III., 

9), v. parenchymatous. 

Protonema, the green, branched threads produced from the spore, and sometimes 

persistent during the lifetime of the moss developed from it (Tab. V., 3). 

Pseudopodium, a leafless branch resembling a fruit-stalk, often bearing gemme (Tab. 

IV., 5). Of Sphagnum, the stalk (false seta), bearing the capsule. 

Punctate, Punctiform, rounded, dot-like (cells, Tab. III., 2). 

Punctulate, with minute dots or points. 

Pyriform, pear-shaped (capsule, Tab. IV., 13). 

Quadrate, square or nearly so (cells, Tab. III., 1). 

Quinguefarious, arranged in five ranks. 

Radicles, rootlets springing from the stem, etc. (Tab. I., 14). 

adicular, belonging to the radicles. 

Radiculose, covered with radicles. 

Ramudii, minute branchlets. 

Recurved, curved backwards. 

Reniform, kidney-shaped (guard-cells of stomata, Tab. V., I). 

Retort cells, special enlarged cuticular cells with a more or less recurved apex, in 

Sphagnum (Tab. VI., F., branch). 

Revolute, rolled back (leaf-margin, Tab. XXX., A. Ia). 

Rhomboid, ‘* diamond-shaped ” (cells, Tab. III., 10, upper figure). 

Rhizome, a subterranean root-like stem. 

Rostellate, with a short beak (lid, Tab. XIII., F.). 

Rostrate, with a long beak (lid, Tab. XV., B. 5). 

Rosulate, in the form of a rosette. 

Rufescent, reddish brown. 

Rufous, reddish. 
Rugose, wrinkled (apophysis, Tab. IV., 15). 

Rugulose, slightly wrinkled. 

Rupestral, growing on rock. 

Saccate, bag or sack-shaped. 

Scabrous, very rough, or warted. 

Scartose, of a scaly consistency, dry and thin. 

Secund, twisted to one side (leaves, Tab. II., 4). 

Serrate, toothed like a saw (leaf-margin, Tab. III., 23). 

Serrulate, finely serrate (leaf-margin, Tab. XX., L. 1, Ic). 

Sesstle, not stalked. 

Seta, the fruit-stalk. 

Setaceous, like a bristle (leaf-point, Tab. XIX., A. 1). 



XxXx GLOSSARY. 

Sheathing, more or less surrounding and clasping the stem or seta (leaf-base, Tab. Bay 

B. 1; perichetial bracts, Tab. XXX., B. 3). 

Stgmozd, curved like the letter S (cells, Tab. XVI., I. Ic). 

Stnuose, waved from side to side (cell-walls, Tab. IIL, 6, 7). 

Stnuolate, faintly or minutely sinuose. 
Spathulate, from a narrow base gradually growing broader to « wide, rounded top 

(leaf, Tab. XXVIII., C. 1). 
Spinose, with sharp spiny teeth (leaf-margin, Tab. III., 21). 

Spinulose, with small spines (back of leaf, Tab. IX., C. 1, 1a). 

Sporangium, spore-sac, the inner sac of the capsule, containing the spores. 

Sforogonzum, the spore-bearing part of the moss. 

Sporophyte, the non-sexual generation of the moss, z.é., all the organs produced by 

the fertilisation of the archegonium. 

Squarrose, spreading out at right angles from the stem (stem-leaves, Tab. II., 15). 

Stellate, spreading out like a star. 

Stolontform stem, a slender creeping stem with minute leaves. 

Stomata, pores in the wall of the capsule, surrounded by special guard-cells (Tab. V., 

Ty 2); 

Stréa, very faint furrows (Tab. XVII., D. 5). 

Striole, minute strix. 

Striate, Striolate, having striz, striole. 

Stréct, straight and rigid. 

Struma, a swelling on one side at the base of the capsule (Tab. IV., 19). 
Strumose, having a struma. 

Strumulose, having a small or indistinct struma. 

Sub-, as a prefix, somewhat or almost ; ¢.g., sub-entire, almost entire. 
Subula, a very fine point like a needle or awl. 

Subulate, having a subula (leaf, Tab. II., 13; lid, Tab. IV. y 19). 
Subjacent, lying just below. 

Sulcate, deeply furrowed (capsule, Tab. IV., 11, 18). 
Synotcous, having the male and fertile organs mixed together in the same inflorescence 

(Tab. V., 22). 

Terete, smooth and cylindrical. 

Terrestrial, growing on earth. 

Tetrahedral, having four triangular faces. 
Tomentose, covered with a thick felt of radicles (stem, Tab. I, 14). 
Trabeculate, with prominent transverse bars (peristome tooth, Tab. V., 10). 
Trifarious, Tristichous, arranged in three ranks. 
Trigonous, Triguetrous, having three angles. 
Truncate, cut off abruptly (capsule, Tab. IV., 10). 
Tubulose, like a little tube (leaf-apex, Tab. XVI., D. I). 
Tumid, swollen. 

Turbinate, top-shaped (capsule, Tab. XLIV., B. 5). 
Turgzd, swollen. 

Unilateral, on one side only. 
Onistratose cells, in one stratum or layer (Tab. III., 19, 20). 
Orceolate, like an urn or pitcher (Tab. IV., 18). 

Vaginula, the minute sheath surrounding the base of the seta. 
Ventricose, swollen on one side. 



GLOSSARY. XXXi 

Ventral, belonging to or on the front, z.¢., the face of a leaf next the stem. 

Vermicular, narrow and curved, like a little worm (cells, Tab. LII., D. 1c). 

Vesicular, inflated like a bladder. 

Verruculose, covered with wart-like prominences (cells, Tab. III., 19). 

Whorled, arranged in a whorl or ring (innovations, Tab. I., 14). 

NOTE ON THE MEASUREMENTS EMPLOYED. 

Macroscopical measurements (of stems, leaves, setz, capsules, 

etc.) are given in inches and lines, 7.e., twelfths of an inch; 

microscopical measurements (of cells, spores, etc.) in millimetres, 

expressed in terms of pw (u = yz 345 mm.). For purposes of 

comparison it may be borne in mind that for small measurements 

100 #@ = yy Of an inch, and for larger measurements 1 mm. = 4 

a line, or 1 line = 2 mm., very nearly. 



XXXil ABBREVIATIONS. 

ABBREVIATIONS HMPLOYED 

IN THE WORK. 

Hab. AHadztat. 
ex p. in part. 
P- p- 
et nonnull. auct. and some 

authors. 
et mult. auct. and many 

authors. 
et plur. auct. and most 

authors. 
N. sp. mew species. 

n. var. mew variety. i 
op. cit. the above-mentioned 

work. 
sec. according to (€.g., SEC. 
Boulay, according to Boulay). 

sensu, 7 the sense of, as used 
je 

sqq. and the following (e.g, 
pages). 

Braithw. Br. M. FI. 

Braithw. Sphagnacez...... 

COM eS ytlesis uaceiciientoss 

Hobk. Syn. 

Journ. of Bot. ...... 

Lindb., Musc. Scand. ...... 

Lond. Cat. of Brit. Mosses. 

Manual of N.A. Mosses... 

Muscol. Gall. ...... 0... 
Musc. Gallica. peta 
Reéys .Biyy savseanernee wases 
SCH. SV Nie sowsekaeewse eevee 

Wils. Bry. Brit. ........... 

The British Moss Flora; R. Braith- 
waite, M.D. 1880 sqq. 

The Sphagnacez or Peat-Mosses of 
Europe and North America; R. 
Braithwaite, M.D. 1880. 

Bryologia Europa; Bruch, Schimper 
and Gimbel. 1836-55. 

Synopsis Muscorum Frondosorum ; 
C. Miller. 1849. 

A Synopsis of the British Mosses ; 
C. P. Hobkirk. 2nd ed., 1884. 

The Journal of Botany, British and 
Foreign. 
a Scandinavici ; S. O. Lindberg. 

1879. 
The "Tendon Catalogue of British 

Mosses. 2nd ed., 1881. 
Manual of the Mosses of North 
America ; Lesquereux and James. 
1884. 
Muscologia Gallica; T. Husnot. 
{ 1884-94. 
Revue Bryologique, 1874-96. 
Synopsis Muscorum re 
W.P. Schimper. 2nd ed., 1876. 
aes Britannica; W. Wilson. 

1855. 



KEY TO THE GHNERA. 

The following Key is solely intended to enable beginners to 
refer an unrecognised specimen of moss to its proper Genus. To 
use it, the student must first consult the ‘‘General Key,” follow- 
ing it down until he comes to the point where a capital letter 
refers him to the proper Section for his specimen. Turning to 
this, he must again follow down the Key there until he arrives at 
the Genus required. For example, supposing his specimen is 
Hedwigia ciliata. In the “General Key” he looks at No. 1, 
which, as his leaves are zo¢ distichous, sends him on to No. 2, 
and here, as his leaves fave hyaline points, he finds himself 
referred to “B.” Turning then to B, he finds that No. 1, as 
his leaves are wethout lamella, sends him to No. 3, under which 
the nerveless leaves of his plant point him to Hedwigza. 

It should be borne in mind that the ‘General Key” must be 
consulted (at least until the student is thoroughly familiar with 
its method) before turning to the Sectional headings, as these 
headings only imply that plants with such and such a description 
will be found under them, zf xot already included in some earlier 
section, e.g., “D, Leaves bordered” does not include Catharinea, 
which had already appeared under C. 

GENERAL KEY, 

Leaves (at least in barren stems) distichous, in two rows only ..........ee.seeeeees 
Leaves inserted in three or more rows on the stem .........ccsceseeeeeeeeeencaeee eee enee 

2 Ls. with hyaline points, or with the nerve excurrent ina hair .........c eee 
Ls. without hyaline or hair points (or the whole leaf colourless) ... 

Ls. with longitudinal lamellz on inner face of nerve...........6066 see aa 
3 . without lamelle oncinner face x. ccccessscqesarcaaauck saaamaae eeamcatenmeensiodeoeves Ls. 

Ls. bordered with narrow eells, or with a thickened border .............ecseeeeeeee 
AN Tis, snob bordered. sfccicsicsicueseissihssuwsnizasslodseaceavinds omuecnades i dics cate 

Branch-leaves with spiral fibres in their cells .... 
Cells without spiral fibres 

fea brown or blackish, very fragile, on rocks; capsule opening by longitudinal 
6 

I 

SITES! sitateantetinicia tobtaw. wisest dinwldiadininintiinnind Miaecdenachtaanvagaesa’ witiaeebiaed 2. Andreea 
Plant not blackish ; capsule opening by a lid, or cleistocarpous ............c0eseeees 7 

hee WIERD RUT E isa onawainnsciniasannaonncaieniaccatmmitatsinbaarn maiwices Be 
7\ Plant without fruit .o..cccccccssccscsscsssscsesescesseeeans iceasmnceneaisiagaprateswesene 19 
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Capsule immersed (or emergent only) 
Capsule exserted........ccccsescssesccsesceeeeeneenereeseneseeeeeeeesenseerenes 

Cleistocarpous ; plants minute, growing on the ground ..... were a 
9 Capsule with a lid (stegocarpous) ; usually larger, often on rocks or trees ae 

Peristome absent or rudimentary (or capsule cleistocarpous) ..... AG 
Peristome present sisissaessescscvesorisenessceecseateerresensenaserans re 
i ita at end of stem, or of a leafy branch............ .. isteeeeeeerenee feeb eeneteseeeeees 12 

11/ Seta, surrounded only by the perichetial leaves at its base, at side of stem, or of 
iB, TOBE casas cee cutscene darnaerRconin tabiand ea mnrinlenlali an aaiesk Ceara nimcaad natun ee aI 17 

is Capsule with apophysis as wide as, or wider than itself Ho 
Capsule without apophysis as wide as itself .........cceseeeeeeeeeee teense een neee eeeaee 13 

‘ Capsule striate, regularly furrowed when dry .......cssscceeseeesene ceneeeeeteneeen teats I 
3 ee smooth, or lightly and irregularly sulcate only when dry ... 214 

Capsule erect orrsuberect <cgoeet coenzasciescas we sunsuansiqeamunsinasiaiesn ness TS 
Capsule inclined or cernuous, or on an arcuate seta... ..16 

Peristome teeth 4, or 16, entire, or slightly and irregularly cloven ............ od 
5\ Peristome teeth 16;, deeply divided, * O7°32.c.sesscecsnsaaiinesiedaicannaciies JK 

16 Peristome single 
Peristome double 

‘ Leaves single-nerved half-way or more . 18 
7 Leaves nerveless or shortly 2-netved. sceveaveacnesosneae semeswenaes soneeaniiorbatveriasied 20 

raf Capen erect psy mMebric soi: vyesassitasiaseinemnemenadotcaanecinaregee tees de daenuacemeartes N 
Capsule cernuous, or curved, or on a curved seta . O 

I Leaves nerveless ** or shortly 2-nerved ............. +20 
9 Leaves single-nerved half*way or MOre ........c cee ceeeeeeeeee ee wath Oaeiycanagdanergeaee 

Cells short, not much longer than wide, or long-oval in centre and short at sides 
ZOn Of leah cwisanastairen wrinienbisceth veek! gu dedeneiinn souissnls ceulreanardwinaciieioei sins werioantieate P 

Cells elongate, at least twice as long as Wide ..........cecccceeseeceeeeseeeseneeteseeseees Q 

i bearing gemme or granular filaments on the leaves, or on special stalked 
21 receptacles spisascineinimoieset sqaaneniaye. uudeosatasauve ner aaNdehin.wmihmediancmsencneudd eaeans 

Plant without such appendages..... ........ceeseeseeeeee 22 
oe) Nerve very broad, about 4 or more of base of leaf ........... Ss 

NGEVE MATT OW scieineauadcrnaasnatineniruaseacmnagnrcmnes seh nneilaminnrecniee +123 
a {ypper cells wide, 20 » or more in shortest diameter. cork 
3 Upper cells small or narrow, rarely over 15 @ Wide ........c...cceecese cecceueseeeeese 24 

24 Leaves obtuse and entire (or bluntly apiculate) .. ae 
Leaves acute, or obtuse and toothed ...........cccccsecceusescecceeseuecsecceusesanceuscs 
Stem (acrocarpous) usually erect or ascending, simple or dichotomously branched, 

never pinnate ; leaf-cells usually quadrate, rounded or hexagonal, rarely (as in 
25 Bryum, &c.) hexagono-rhomboid ; nerve often reaching apex or excurrent ...26 

Stem (pleurocarpous) usually prostrate or creeping, often long and with divergent 
lateral branches ; leaf-cells most usually rhomboid or linear, or oval or rounded, 
not quadrate ; nerve scarcely ever EXCUTrent .......0...cccescccasseeccececcoueeccceece 28 

26 ie with enlarged, often brownish, angular cells. Reda Sanasensaaciau V 
Leaves without dilated and coloured angular cells .....eccecccseccessecesseese cece. 27 

27 Ls. with excurrent nerve, or with long fine subula, into which the nerve runs.. W Ls. without excurrent nerve siscssicniisensesenssdicesnsscnnes ss sengnaveseee veesuveetiees soc x 
28 {en short, not twice as long as wide.. se 

Cells at least twice as long as Wide... eececccceteecttstesstteteseccerttecteeeceeees 

stem. 

ST. Schistostega 

* Segments sometimes united by cross-branches. “*"In Leucobryunt apparently so only. 



KEY TO THE GENERA. XXXV 

Leaves very narrow, subulate-setaceous ............ 12. Swartsia 

2\ Leaves wider, with a sheathing lamina at base 28. Fisstdens 

B. Leaves with hyaline points, or with the nerve 
excurrent in a hair. 

Leaves with longitudinal lamellz on inner face of Nerve .........ceecseeeeeeeeeeeesees 2 
Leaves without lamellee on inner face .......ceceeeeeseeeneeea eee 

Leaves long, stiff, opaque, with numerous lamellze 
Leaves short, soft, with only 4 lamellae ..........cccceceeceecsectseeceseeseneeeeseeeuenees 

Leaves nerveless, or shortly two-nerved at base 
Leaves single-nerved half-way or MOVe........c.ccceeceeeeeeeeeee ea eceeeeeeeneeeeaneetaan ees 

Nerve one-third or more of width of leaf near base 
Nervé not one-third Of Base: sesisecissensersnsavenctediests 

Lamina hyaline at apex, nerve (apparently) vanishing sis 
Lamina not hyaline above, nerve excurrent in a hair oo... ceeeseeeeeeceeee enone 

6{ Ret cells of leaf very long and narrow, nodulose ............... 
Basal cells not nodulose, at most sinuose only 

Peristome double, capsule immersed, striate ........... cece cee eee 50. Orthotrichum 
Peristome single or none, capsule exserted, or immersed and smooth ............... 8 

Calyptra plicate ; ls. with thickened plicze on each side of nerve ...37. Cosctnodon 
Calyptra smooth ; Is. without thickened plicee ...........eeeeeeeeeeeeees 29. Grimmia 

tea rhomboid, with pointed ends ................ aia santa eadeegvain asec 177. Bryum 
9\ Cells more or less GMAT ALE: cs. snnmensinidraariides sioiniieaeniactineeieacil amine 10 

Peristome absent, or of short straight teeth 38.* Potlia 
PEniStOME LONG, EWISLER, si ccnscmmhensoidtaniaics iawn duced ninitaplscioiemonds aicione’ 39. Tortula 

7 

10 

Cc. Leaves with longitudinal lamellze on inner face; 

peristome teeth connected by an epiphragm. 

Leaves with a thickened, toothed border, lamellee few.................5 4. Catharinea 
Leaves not bordered: sanasassacanamnwascasnaudieresasereeereninieaes onneianseenr ouicdeces 2 

Lamellee sinuose's.cccsaieans: an svenstensagayinegasensinge gris aicensewssoannggs Olspotrichum 
Lamellze straight, very MUMEFOUS 0.0.6... cecee tee e seen eneeueeees 6. Polytrichum 

D. Leaves bordered. 
. Weaves:2 Nerve) ssisics smgarisenigelsadinenninicent aterpuimanaraiesian he dekinaijentGieeinganiene 85. Hookeria 

Leavesilmerved sSjcsqustgadngapcaduain ahanaacananemsineaiantgade Gasca meatus ealveata Hunial 2 

Cells (except the border) short, dense, sub-quadrate .... 3 
Cells elongate, or large and roundish-hexagonal...........0.. cesseeeeeee eee eeeeeeeen ees 4 

Border of elongate cells, more or less translucid ...........cceceeeee eee ees 39. Tortula 
Border-cells scarcely elongate, OPAaque...........666 seeceeeeeeeeeeeee eee 45. Cinclidotus 

Cells lax, truncate-hexagonal ; capsule erect ; seta smooth ............ 6r. Funaria 
44 Cells hexagonal-rhomboid or roundish ; capsule ‘inclined or cernuous (except 

DAKOUIE) corgi grscinasigamenian Teuwedveausaadslaisoaniamyeanenteare Digg peu sseanuIns 5 

{ Border strongly toothed ; Is. large .............csceeseeeeee eee 78. Mnium 
5 Border entire, or more or less toothed near apex ONLY .......eccecceeece eee seeeeeeeee ee 6 

Leaves large, roundish-ovate ; cells not much elongate ... 
Leaves more or less tapering above ; cells elongate ............:ccsceceeeeeeeeeeen ees 8 

Leaves obtuse or bluntly apiculate ; peristome teeth free ..........0664 78. Mnitum 
7+ Leaves shortly and suddenly acuminate; inner peristome a dome-shaped 

MVE Mbrane 5 .neesccasi, indo ersuarenaem Academe eaten aad 79. Cinclidium 

8 Ay efve TEAC NS apex OF EXCUFFEN! cacpnirarceneesrinnerauceadedaradineslenneasnrs’ 77. Bryum 
Nerve ceasing some distance below apex .........6. cescseceeeee eee neeee eee eeeeesenseae ee 9 

Leaves widely ovate or obovate ; acrocarpous ......... 1.75. Webera 
Leaves narrow-lanceolate ; pleurocarpous ; seta rough..,..........06.45 4. Daltonia 

* For the Key to the Species of Pottza, see Addenda. 
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E. Cleistoearpous mosses with immersed capsule. 

Plant growing from a persistent, green protonema 
Protonema not persistent ..........eeeceee eee eee eee eeee eee eees : 

fCalyptra minute; Is. nerveless, not or obscurely toothed......... 57. Nanomitrium 
\Calyptra larger ; Is. nerved, or nerveless and coarsely toothed ...58. Ephemerum 

Capsule with a minute, persistent lid ; leaves curled when dry ......... 42. Wetsia 
3 Capsule without a distinct lid ; leaves scarcely curled ........... 

Leaves lanceolate-subulate, cells long and narrow ........ceeeeeerseeee eee ees 
Leaves ovate, ovate-lanceolate, Or ObOVatE ......... cee cee eee ee nee ne et ere nents eter ene ane 

5 Capsule globose, without any apiculus, spores few, large 1g. Archidium 
Capsule apiculate, spores NUMEYOUS ..........6.:eeeeeee eee eec eee eee eee ro. Pleuidium 

6 Ls. serrate in upper half, nerve vanishing below apex...........59. Physcomitrella 
{rs entire, or toothed at apex only, nerve reaching apex or excurrent..............+ 7 

Two or three inner perichetial Is. very wide and concave, usually serrulate at 
7, apex; capsule globose, not (or very minutely) apiculate ............ 36. Acaulon 

Inner perichzetial ls. less conspicuous, entire ; capsule apiculate ...... 37. Phascum 

F. Stegocarpous mosses with immersed capsule. 

Leaves Nerveless! js. sncsasat csssuceangsiasaisipiespnsoe sewed degggigtie svi ad aaisaninstisaeatedalzensisiesinm 2 
Leaves 'single-nenved) agfiasd scnsgpdgrciimaneensagaijanes: wasbrcagigmang apie aieencwintawdions 4 

Leaves complanate, more or less undulate 82. Neckera 
Leaves not ‘com planate Nor UNdulate scx nsscmsnaneiuesnedeeate te mean dinaedlassecaniane 3 

Aquatic plant ; leaves thin, tristichous ......... ..60. Fontinalzs 
?\ Terrestrial plant ; leaves firm, not tristichous.... . p5- Hedwigia 

{ri minute, not separating ; plant very small ..........cceeeseeeeeeee serene 42. Weista 
4\ Lid larger, separating when tipe aco 2: wexcuunssssea ste epepsnrvevendeateommmnexecsmennereain 5 

ee ee a leaves ciliate ; capsule oblique ... 8. Diphyscitum 
5} Perichzetial leaves not ciliate 3 capsuleinegular isisjancsiosemapengnansivenmanatamedieny 6 

6 teak Onaishort: lateral Branch)... s.cscndwoawancaaamebannsindadenwcctinsamaieas Sr. Cryphea 
Pee CEVA, Soccssahduaceiussiens ees 

Peristome absent 
Peristome present 

Capsule not striate ; peristome single .............cecccceecceseecesseeeeeues 29. Grimmia 
Capsule striate, or smooth with double peristome ..................50. Orthotrichum 

G. Peristome absent (or capsule cleistoecarpous). 

7 SOGLA CURVE setynscnn canes crop arity oats arlnsilsiarearadansege ecient Bee Mtaancatse ae tawelgeslonnuen Sioa 2 
ela Straight <svanys, -u:-steretn cat ttusa satinditne damencnnamnanieuinniionndanbedyarvacanaguemreececee 
Capsule: withiailid-cscicgascasssmnd voseeabeandts. #5 ..70. Phtlonotes 
Capsule:cleistocarpous;scrcasesvaenectioeiesn wneury 37. Phascum 
Capsule striate, furrowed when dry .............c0c0005 

3 Canta smooth, or irregularly millet only when dry...........ccsecseee pelts et 
Leaves large, roundish, very obtuse ; cells lax ............ccccceceeeee 52. Edipodium 
Plant without large, round, obtuse leaves 

6 ea Conic; calyptra mitvifOrm...ccccceccsessecessdene csaceacnaveeasennn 60. Physcomitrium 
Gil Me tiie sed ia cmnds chaneatntaacrint Serer 61. Funaria 

7 Leaves ovate, oblong, or obovate, nerve usually excurrent 
Leaves lanceolate, linear, or subulate ............ccc se ccsstseceeessseeceeecccceccce 

e {rm long, cylindric, covering capsule; leaves large, opaque, with large, MMU papules were dite winds aya yeto send atectatdunivseeonsenrentotndcr ac 6. Encal, 
Leaves smooth or with smaller papillee ; calyptra small .............. te 38. + Poltia 

* For the Key to the species of Pottia see Addenda. 
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«13. Seligeria 9 { Plant minute, on stone; leaves subulate, smooth .. 
Leaves lanceolate or linear, usually papillose........... ccceeeeeseseeeeee eee eaaeenenaees 10 

16 Seta lateral ; Is. strongly keeled, acute, nerve vanishing . 47. Anactangium 
Seta Cermimall jenisanneeanvismetigtscrciniaateselgaccaein sce Socios Sgeliy eaigedaeaesbandosten< 42. Weisia 

H. Capsule with apophysis as wide as or wider than 
itself. 

Leaves with long, narrow, subulate points ...........cscceeeeeenee eens 54. Tetraplodon 
Leaves obtuse, or with shorter points .........cccceeeeeeeeeeeeceneeeeee SP Splachnum 

I. Capsule striate, regularly furrowed when dry 
(acrocarpous). 

Capsule oni dian ciate seta: jase satscasumiansusvimay cond soniencungarvartonatavedanctssananuated 2 
Seta straight (the capsule erect or oblique) ... paduuasiaiaes 5 

Leaves ovate, with long, very lax cells........ funaria 
Leaves lanceolate or subulate, cells narrow. ssdlndaicncenaebeniae ane aurea omiaee 3 

Capsule subglobose ; leaves papillose ...... as eeacesd 
Capsule elongate ; leaves smooth...... 24. Campylopus 

Leaves squarrose, plicate .......... .7i. Breutelia 
Leaves spreading, not plicate...........ccecieecseeeeeee sense eee eee eee een ens 69. Bartramia 

fee subglobose, oblique (erect in B. Str7cta) .ececsecsseeeeeeeeeeneeteeeeeeeueesens 6 
5 Capsule more or less oval or CY]IMAric ...... cece eee ceeceeeee eee c teen ceases eceaesenee 8 
6 {a of peristome united into a cone; branches 5-angled.........68 Conostomum 

Teeth of peristome fee: scuresanespavsssossiwscvensaneavennnneninsacanseaneamemesveammaavees 7 
Leaves short ; branches usually whorled  ............ceeeeeeesereeeeeen ees 70. Philonotis 
Leaves long and narrow ; branches not whorled....... ..69. Bartramia 

8 Teeth of (outer) peristome grouped in pairs or fOULS ........cceee cece eee ene ee nese eee eee 9 
Teeth of peristome equidistant ..............cceesesceneen sete scan eens a IT 

Calyptra sub-persistent, large, mitriform, plicate, often hairy .................::0008 10 
pCa soon falling, cucullate, smOOth ........cceseeeceseeteeeee teen eeeaes 48. Zygodon 

Capsule much exserted, with superficial stomata; leaves crisped when dry (except 
i O. Hutchinsia), basal cells very Narrow ......cessececseeeeeeeeeeeeee teen pen 49. Ulota 

Capsule usually less exserted, stomata immersed (except O. speczosum); 1s. more 
or less imbricate when dry, basal cells wide ..........:seceeee eee 50. Orthotrichum 

x7 PO rASEOMIS SUN 1S cis ncta ones dusateaindnieaaipoonniiediaatnlan dataset terdnniang Mam aaa NOTE 12 
PErISLOMECOUDIE: vousieccraticndnmnpeasn. vega saihionnaidnar odeann gee uadon iui teeth anawtiadanuadesned 19 

a Peristome teeth 16, simple, or slightly and irregularly divided ... IZ 
Peristome teeth 16, cloven half-way OF MOLEC........:sccceeeceeeeeeeneese esse eeeeneseeres 15 

i Veca long, covered by calyptra; leaves large and wide.. ..g6. Encalypta 
3 Capsule very short ; leaves narrow isesicssaidessasseus ccearacnssstgenie eanteletaanearenaues 14 

f Leaves subulate, entire, with excurrent nerve..... .........065 ..Ig. Brachyodus 
4\ Leaves linear or ligulate, usually toothed, nerve vanishing ...... 17. Rhabdowetsta 

4 \teme (apparently) nerveless, large, whitish...............:csseeseeees 27. Leucobryum 
5 Leaves single nerved .........ccesseeeeeeeseeeeaee 6 

16 poe ean teeth divided to base . 
Peristome teeth divided half-way............. 

a Leaves with swollen, usually brownisp, angu 
7 Leaves without Special: angularicells: sigiazcnuday sanisaibcisialsnanbiardagaieasinnsdgneaiacaices 18 

Leaves crisped when dry, papillose, toothed above, cells short 
18 18. Cynodontium 

Leaves rarely crisped, smooth, cells elongate (except D. heteromalla) 
az. Dicranella 

r hoe with spiral strice, erect .......seseesseeeeaseeeneeeeeneessaeeeeeeeees 46. Encalypta 
9 Capsule without spiral striae, CErMUOUS .......esceeeeeeeeeeeeneeeeestee sete Geeeaaneeeees 20 

Ls. entire or finely toothed, not sheathing, basal cells little elongate 
Ls. coarsely toothed, cells of sheathing base long and narrow ......... 66. Timmia 

20 
65. Aulacomnium 
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J. Capsule smooth, erect, peristome teeth 4-16, nearly 
simple. 

Peristome teeth: 4: Onl ismcssassesuanagnmanncnacrinwanpenrcanen aan aanag cine snag 3. Tetraphis 
Peristonre testy 16° cesgcscisvivdasinensaaginaides snntbannsuecenas has mniedsiiaiwaana secunaitinbenivee’ 2 
Leaves wide, with long, very lax cells 3 
Cells short, or elongate and narrow ...........cceeeeeee somone 

Leaves strongly serrate, or entire and very obtuse 55. Tayloria 
LEAVES AIGSE GATE, FOULE ca ersecinee wrmmseneanniemianin ren wedenuwas senegal 6r. Funaria 

Peristome teeth strongly paired, reflexed when dry 33 Glyphomitrium 
Péristome ‘téeth not paired. carwsr.wscwenrnonmessst ser sarmaaianeataonicommmcanneacteenses 5 

Leaves subulate, smooth ; growing on stones or rocks ....... 6 

{ie more or less lanceolate, or wider, usually papillose ............cecsseceeeeeees 7 

Plant minute ; angular cells of leaves not coloured.............00.c0:0000 13. Seligeria 
Plant larger ; angular cells distinct, brownish ..............cceeeeeseeeeeees 22. Blindia 

Nerve excurrent (or leaves wide-ovate, obtuse, very concave) ... 
7\ Nerve GCASING INVOL DElOWAPER saseierwsriacsuinasiarisamsicrmsdesinnsnnrnayarcsiaamevendnanwebeds 

Capsule long, cylindric ; ls. large, with large multifid papille .. 
Capsule shorter, oval; Ils. smooth, or with smaller papille .... 

Leaves ovate-lanceolate, ovate, or obovate ...........ccecceeeee 138 Lottia 
yom hnearlanceolate or lanceolate sein icviigg ma ciesrasvarenesinans aukes 42. Weista 

i Ls. blackish-green, opaque, bistratose above (alpine rocks).. +29. Grimmia 
Tesi OtIDIstratoses cnc sicttaii a nacdsva decadron ajinericuiiermaniaiaeinaestlan inhamvianeataa dean standennie pana II 

ii Ls. wide at apex, serrate above.......... sheen eeeenaeeneeeeeeeresetereees gz. Leptodontium 
Ls. narrowed towards apex, almost eMtire ...........cccecescee ees eeseeeneeeeeeeenteneens 12 

oo Is. distinct, sheathing ; ls. more or less coloured at angles......... 

12 23. Dicranowetsia 
Perichzetial Is. not distinct ; angles not coloured 10... ......ccseeeeseeeeees 40. Barbula 

K. Capsule smooth, erect, peristome teeth 16, deeply 
divided, or 32 (acrocarpous.) 

Beéristomie twisted syccasnomioenunruerannneesiatie vesicles dine cis inaioumedinaidonsinay nouinediaarwncinicnincte 2 
Péristomestraight  se.seapsicenunpawmanvenss cis apetieaataieclt covena-auien wre nsirserasaiseiredicduaainnntaas 4 

Ls. oblong or obovate, or covered with granular filaments ............... 39. Tortula 
Ls. more or less tapering in upper half, without granular filaments .................. 3 

Ls. usually short, or with recurved margins; hyaline cells not ascending up 
Gy TATE, mm srs guicosensenenrse wrasse bene senteeessnas Seaeseteennesesaseaeeueuess go. Barbula 

Ls. very long and narrow, with plane margins ; basal hyaline cells ascending up 
TAT ON csnncrrntaiesisish ewieineinplesiee aiatleeesepitilinii aaieuncamomacivnge odineatsers 43. Trichostomum 

Basal cells long, narrow, nodulose ... 30. Rhacomitrium 
Basalvcells NOt NOU OSE ware ac cceieis Gite aavinansnasguacwmremiaceGunsmacdaeonusas ausynaaeaeg 5 

Plant small, glaucous-green ; among alpine rocks ...........cceeceeeeeeee 15. Selania 
Plant noteelancous! gsicnceinn seizdcneseeascoansivaaitnlo noe MUSH aancbe'sdivndeasnanninsieeaiaaeanaan 6 

6 Uppericells:€lon gate. on cacnnsenssasexsissiousnmscenes Sa sey 
Upper cells short, usually more or less quadrate ............cccceecuecneceuceeceucseccese, 8 
Nerve excurrent in the narrow subula ..... ....... rr. Ditrichum 

7\ Nerve CEASING DELOWEAPER 5s. accor aadrqusiereansaié emkcaarsicasuistalamnmmmueneenn az. Dicranella 
Nerve excurrent, angular cells brownish ; peristome teeth divided half-way... 

8 26. Dicranum 
Nerve not excurrent, angular cells not coloured ; peristome teeth usually divided 

Teatly tO; DASE) -esiyarmavenaannaweninstaditentineauianmeneadnmniisainisvaniragqulunnemmeanedereene ces 9 
Leaves more or less toothed above 2.0... ....eeececceeceeeessssssuecesceveveceuevsccusesce 10 

9) Leaves entire (unless'at extreme apex): sess visstertes-nasceinmeesanienaniacmeeeaeacecces II 
tof Leaves plicate ..ssesesreetetereeees au 32. Ptychomitrium 

Leaves:not ‘plieate: .iccencencinneseavssinsanssieesenadisneeamabadionen dase 18. Cynodontium 

Leaf-margin plane or incurved; nerve excurrent (except ¢enuzrostre)......... 
| Leaf-margin recurved ; nerve not excurrent ............cceccacccecesceeceece 40. Barbula 

II 

43. Trichostomunt 
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L. Capsule inelined or on an arcuate seta, with single 

peristome (acrocarpous). 

1 f Seta bent or curved downwards when moist ...........0:sscee ceeeeeeeteeteeneeeeaes 2 
Seta straight (except where it joins the capsule) ..... srry ntinen tibiae ities 5 

Ls. with large inflated auricles, and long fine points. .25. Dicranodontium 
Lisi nobiauricled, ssacssiciaceadunrtcanpaitnaiesionte, hieaealiaadcnionat ayselgonealyeateauteaateleneud 3 

Plant tall; nerve 2-winged at back ....... ‘ 29. Grimmia 
Plant very small; nerve not winged .............cccecseeeee teense eee eea een eeneeueneeeeeenens 4 

Nerve vanishing ; peristome teeth narrow, usually cloven...... 34. Campylostelium 
Nerve excurrent ; peristome teeth lanceolate, usually entire............ 13. Seligeria 

Capsule'sub-globose,, horizontal ...10: cegscsassaseeossenasanoaannsecanrcasmnaevesaevovsailventes 6 
5 Capsule not, plo bOsé ives vssievia sen awesannauanatinendseaesseuane- denn cenognas RaoareRadRMMNEetEMiNS 7 
6 { Plant almost stemless, with minute nerveless leaves...... ..... 156. Descelium 

Stem bearing numerous nerved leaves ; capsule very small......... 67. Catoscopium 

Leaves with angular cells enlarged, usually brownish.................. 26. Dicranum 
7\ Leaves without SPecial a gUlar CLS: vives ie srecnodewire imesauedoessaaaeawaesenens smeweban 8 

ee with neck as long as itself .. : 20. Trematodon 
Capsule without elongated neck’..;.:s.ssisssassensannscnpecassare eas aasseaasnsaunsan Aue oo 9 
Ls. with upper cells elongate, smooth ................:665 .21. Dicranella 
Upper cells more or less quadrate, scarcely elongate ..........ceeeeeeeeeeeeeeeeeenees 10 

6 Leaves smooth ; capsule strumose......... 18. Cynodontium 
Leaves papillose ; capsule not Strumose .........sceseeeceeeneeeee ees 19. Dichodontium 

M. Capsule inelined or pendulous, with double 

peristome (acrocarpous). 

Plant almost stemless, with minute nerveless leaves .............00655 7. Buxbaumia 
Tea ves Mmerved: i si ysecvaeisadalncietsnrncbionsesniaideamninnesiad 

Leaves linear-setaceous ; plant small... 

Leaves mot SetaceOUS s.cxrsyecieere exten 

Capsule inclined, clavate ... 73. Orthodontium 
3{ Capsule pendulous, pyriform..........ceeeceeeeeeeeeeeeeee ce eee 74. Leptobryum 

Outer peristome much shorter than inner ; Is. lingulate........... Jc ceeeeeeceeeee eee 5 

4{ Outer peristome equalling immer...........ceccseeseeeeeeeeee cess ener ee ee seen erase enn neeees 6 
Leaves acute, cells lax...........4. 62. Amblyodon 
Leaves obtuse, cells narrow .......ccccceeecteee eect eeeenece area eeeneen nee eeane 63. Meesta 

6 Cells truncate-hexagonal, lax ; peristome curved spirally ............445 61. Funaria 
{Geis pointed or roundish ; peristome not curved .........seeeeseesteeeeeee ceretteaeaes 7 

Capsule very long-necked, mouth very oblique ...... 76. Plagiobryum 
oe short-necked, or long-necked and regular ...........:0eeeeeeee ; Scenes 

Leaves entire, obtuse (or sub-acute at moSt).........0064- 9 

Leaves acute or acuminate, or less acute and serrate ........cceeeeeeeseeeeeeeeees 10 

Leaves large, over 14 line, roundish .. iad 78 Mnium 
of fares small], under 1 line............cseseneeeaeereees 77. Bryum 

Upper cells large, roundish-hexagonal ; Is. large 78 Mntum 
10{ Per cells elongate, hexagonal-rhomboid............ssscceeeeeeetteeee esse eee teen eee II 

Cilia without appendages, nerve not excurrent, rarely reaching apex...75. Webera 
11{ Plants with either appendiculate cilia, or excurrent nerve ...........004 77. Bryum 

N. Capsule erect, pleurocarpous (leaves nerved). 

Seta rough ; Is. narrow, tapering, plicate...........ccceseesseeseeeseeeee 108. Pleuropus 

Seta Smooth: «ai saicacctuaaminwhiwsoeeoendianaumbssamennd oti cocuabaabusnsnakaacamenened oeaaiees 2 

45 Leaves papillose .. 143 
(eaves SIMOOLH agevieanesnte vey sanden Soaaieduenisusyadtssintancennapleageasienmedasne de ctlemancadiendennics 6 
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Ls. very short, roundish, obtuse ; branches rolled up when dry ...... 96. Leptodon 

3{re TOU FOURCISH « sececeraesstoeredaicenisianomsina's: Haitian hoivloaeinmow tinned aulbitea amieiade stheettie SAUER 4 

f Leaves with long curved papillz on back ; cells elongate .. 97. Pterigynandrum 

\ Leaves with short papillze ; cells short, quadrate or TOUNGISH ies yeaen- eequy enone cee 5 

Stem stoloniform, with ascending branches ......--...ssssesseeeeeeeeeeee 95. Anomodon 

5\ Stem not stoloniform .....cccccccceeeeeeecessesseeeseereeeees 94. Leskea 

Stem slender, prostrate, not dendroid ; Is. acuminate..........---.+0+ rob. Lescurea 

Stem robust, dendroid ; ls. obtuse or shortly pointed.............sseeeeeeee eeeeeeer eee 7 

Leaves serrate, plicate, obtuse .L0r. Climacium 

Leaves serrulate only, not plicate, acute or sub-acute ..........+.0+ 107. Isothectum 

O. Capsule cernuous, pleuroearpous (leaves nerved). 

Leaves papillose ......ccccceeeeeeeeeeeeeee eee eneeee ene eee es ae 
| Leaves smooth .......:cssseeesesceeceeee eee eeneneeee reeset aaa teen eeeeeeaanee eee eeeatenereee ned 3 

Stem markedly pinnate or bipinnate .. £00. Thuidium 

ee irregularly branched ........cssseeeee ceeeee eee erteeneee eee e ea eeees 99. Pseudoleskea 

Cells very small, roundish ; stem dendroid ..........::.:005 seseeeees 92. Porotrichum 
Cells more or less elongate... ...cs.ccseccesceecenessennnseeeessanneacsersaneneseneeetenteneaes 

Leaves strongly complanate, obtuse or very shortly apiculate 
Leaves not or laxly complanate, and if so acute .........:eseeeeeeeeeee ete eeee teen eeees 

Seta very short, usually curved ; Is. with recurved teeth at apex...g7. Antetrichia 
Seta longer ; Is. without recurved teeth ........eeeeee ceeeeeeee eee e ee renner eee eeeaeneneees 6 

6 { Lid longly rostrate .......cceseeeeeeeettereee senses ssa eeesneunereeeneees rr2, Eurhynchium 
Lid not longly rostrate........:ccccceeeceeeeteeee eee eee ees eeeaneenereseeeeaeenneneee tee eeeees 7 

Capsule short, swollen .......-:.seeeeeeeeeeeee ones 110. Brachythecium 
Capsule more or less cylindric, usually GCUEV EGE ois anaihori who sasnayeinsiscieiietiasieraalseas eae alyena 8 

8 Cells about 3-5 times as long as Wide ..........seeeeeeeee nese eeeees £14. Amblystegium 
Cells THUG: ELONGALE...ccsenscceaians ereeaserentummaeteccanteaiumnesrtsumeetnmeEEes ems 9 

Ls. lanceolate, with long narrow acumen, plicate, imbricate..z0g. Camptothectum 
Ls., if acuminate, either secund or SqUaTTOSE  ...... cc cece eee ee eee cee ees 115. Hypnum 

P. Leaves nerveless or shortly 2-nerved, with short 

eells (at least at the sides). 

Leaves strongly plicate when moist, acuminate .. ...........e.ceceeee eens 87. Leucodon 
Leaves not (or only very slightly) plicate when moist.. ; 

Plant rather robust, leaves over 4 line long. ......... 
Plant very slender, leaves under 3 line long.... 

{ Leaves serrate above, margin plane .......... .88. Pterogonium 
‘|. Geaves! entire margin TeCurved  c.ccnmenuse aesmsenscarimuananmnsetannonesaes 35. Hedwigia 

Leaves finely serrulate, usually papillose 98. Heterocladium 
MGA VES! SMES ainsi tsssarciseaicine ecesch. vids tetse™ actos taselemiee? val walanabenaneeaitetiarttiesaaeninseasaias 

Leaves acuminate, sub-squarrose, smooth ..... 89. Habrodon 

Leaves not acuminate, more or less imbricate ..............ccccceeee caseeseveneusenenees 

Leaves subzacute, smooth. sisiis iprenconmsregiepiamesananmanmpiacaacesraiey go. Myrinta 
Leaves obtuse or apiculate, more or less papillose..................000008 93. Myurella 

Q. Leaves nerveless or 2-nerved, with elongated cells. 

Leaves complanate, or 3-ranked, or uniformly falcato-secund .........e.cc0ccceececee 2 
Leaves all round the stem, or subsecund only ............ccc.ccsccseeceeeccesceusceuevene 

Cells very lax, over 50 « wide ; Is. complanate, obtuse . 
Ge llsena rey? sag isesnacaceneanimaaisvaiona a cicaitadsiine ioaagameansrnonitciraincstes aes de oanmaneanmn 

if Leaves faleato-secund  ccisecronscaseanarsansniaanteamsingeddincencdewcomavinieesies 
\ Leaves not distinctly secund 
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Leaves 3-ranked ; stem long, usually floating 0.0... cece 80. Fontinalts 
TQaViESiCOMIPlAMAle® sivczsdstiaviarseneaieneadasndiepinne satel ade smelag vegan ianieateoasuealy ince: 5 

Branches pinnate ; leaves undulate (except complanata) .......66 cece 82. Neckera 
Branches not pinnate ; leaves flat (except ssdulatui) ........ 113. Plagtothectum 

Leaves covered at back with long papilla ..............006 .97. Ptertgynandrum 
Leaves smooth (or with a few papillae near apex) ...... cee eeeeeecceeeeceeeeeeaeeeene eens 9 

7 Ls. very concave, imbricate, with long filiform apiculus ..,... ..... 103. Myurtum 
Ls; “without filiformiapicul us: ssc dawissesrmeahinraucnteeaanaa homamene cum amennaaaessanteeaeees 

8 Ls. whitish, with cells in several layers .. 27. Leucobryum 
Ls. with cells i in, One layer only» s.sceccimagiias suensiancisncmentad tec eiraaeiea aablaanngneagnemeslet 9 

f Ls. obtuse, or widely and bluntly pointed, or apiculate ws 10 
9\Ls. ACUTE OK ACHMIN ALS sisi inctalosalccuncnuaantiuamasae saaseageusaieasntnres mene apaniaidin 12 

tod Aquatic or marsh plant.............0 ee rs. Hypnium 
*\Perrestrial! plant ij. « wesieedceaesa Gewncensmntanidugaters tee ves vars gwldaeh Renate apetindumaukaa shied II 

11 {Stem and ls. pale; auricles of small, opaque cells ............202. Cylindrothectum 
Either the stem red, or the auritles of large, thin cells......0 ......... 115. Hypnum 

13 Stem and branches red, often with paraphyllia; plant robust ...776. Hylocomium 
Sten dnd) branchesNot: réd> aiecsenchachewneawnensentonagagoeseneamnaagieamaentimnaenaene 

lee very minute ; plant slender, conferva-like .. 
3\ Leaves easily Visible oa cion.’ iimaiedte amatug ncrmidswadeGcuseaguawned pelt naneneebaubbasuiaseasenas 

. ieee wide-ovate, sharply serrate, with short acumen ............ rrz. Hyocomium 
4\ Leaves entire, or with a long, finely serrulate acumen ..............006ccseeeeee eee 15 

I Ls. more or less squarrose or recurved ..............0..0005 115. Hypnum 
5\.Ls. imbricate (and Plicate) or sub=secund see sineraiwes sesionuisa dneraasessacconansie’ 16 

6 Acumen serrulate ...........c ces ceesee eee eee cerca ee pe ii 113. Plagiothectum 
ACUIMEH! CHUTE co -sasateniane secmiaaieanas dias Mulasmeateuinedeb eeasnusniadcanimeanntes detcees 17 

7 {i reddish, more or less plicate, at least when dry ... 105. Orthothectum 
7\Ls. not reddish nor Plicate: scsiosccacurmrsancien stand amcimntauanesterter mess 18 

18 Ls. ovate below ; capsule erect, lid conic ......... ......0. ...204. Pylaista 
Ls. lanceolate ; capsule cernuous, or erect with rostrate lid ......... 15. Hypnum 

R. Plant with gemme or filaments on the leaves or on 

special receptacles. 

Plant with special stalked receptacles ...........6.cccesceeeeceeeeeesee ee eeeeeeeeeteeenaees 2 
T} Plant without such receptacles .......ccccccecseceeesseecsteeeceeeesttee cuesteetieeensaes 3 

Gemme in stalked roundish heads . 65. Aulacomnium 
2\Gemmee in terminal leafy CUPS .......cc65 seceeceeeeeeesseeeeteeeeteeceanes 3. Tetraphis 

Gemme collected at the end of the nerve........... eee cece nee eee ec een beaten eenenns 4 
Gemme or filaments on the surface of the leaf or nerve ........ ccc ceeeeeee esse eeeaee 5 

Leaves entire... vee fQ. Ulota 
Leaves serrate qi. ‘Leptodontium 

Appendages confined to the (often dilated) nerve........... ce eeeeeeeee eee 39. Tortula 
5 Appendages scattered over the face of the leaf ...........-. sesso 50. Orthotrichum 

S. Nerve wide, about one-third of base of leaf. 

Ls. with subulate points, mostly formed by the nerve ..........ceceeeeeee seveeeeeeees 2 
Ls. lanceolate, nerve not reaching apex..........:6ccscceeeesecee erence g2. Porotrichum 

Ls. with coloured or dilated angular cells..... 0.0.0.0. ceccceseeeeeeeeeeeeee seen seen enna ees 3 
2.\ Ls. without special angular cells..............00:ccsceeenee - } 

Ls. suddenly narrowed above base to a long subula ...........:ceseceeeeeeteeeeeeeeees 
{te more gradually subulate ...........00:eeeeeeeeeeeee eens 12d. Cinpons 

Basal auricles of Is. large and inflated ..... 25. Dicranodontium 
Basal auricles slightly developed or absent ..........pecceeeeeeeeeeeeeees 26. Dicranum 

Ls. secund ; upper cells not much elongate ... ..2L, Dicranella 
Ls. spreading ; 3 upper cells very long and narrow .............seseeeee 74. Leptobryum 



xlii KEY TO THE GENERA. 

T. Cells wide, 20 » or more in their shortest diameter. 

Cells short, quadrate or roundish .......::::ssseeessseeeteee ert area reser reese : 

Cells elongate ..... =a ate ats ctu es srr econ Oeste att pO Bias iS 

Nerve excurrent .....c.ceccccec cee ee eee eee nee EEE OR ESTEE EET EE 8. sae 

Nerve vanishing below apex .........:eeeeece seen eee rete ene en Ee 

Leaves Serrate ac.uceueesdstaasgacreneremareermedimnnewanneas 78. Mniun, 

Leaves entire.......... 00. shot nana uncer katate» cali 2 Gatenis ce DUO OER ees od 

Leaves very large, ounil « 52, Edipodium 

Leaves oblong 1.0... cee cecceece ene ce tees ee eee cee eeteeeeea essen rees 0. Orthotrichum 

Cells mostly with pointed ends ...........:::eeeeeeeee eee ees eee nnees 
{Celt flattened at the ends (or leaves large, wide, and flaccid) .. 

Ls. small, closely imbricate, green or pinkish ............:s:seeeeeee 

Ls. rarely imbricate, or imbricate and SuveRy? WILE! vccisaiuyieeewiad pndoasinaaiinn so amiainianss 7 

Ls. usually narrow, nerve not reaching apex * ...........:esseeseeseeeer eee 75. Webera 

Ls. usually wider, nerve often reaching apex or excurrent * 77. Bryum 

Leaves ending in long fine points...........0:66 ceeee secret eee ee eee e eee 54. Tetraplodon 

Leaves without such points..........:cccceceeeec cece eee eee eet teen eee nena eens ane ceeaeegenans S 

Leaves obtuse and entire ... sgn l€ 
Leavesacute: cicvcisasadien savsensavensaseansavsadeninauionstiaasdmudeneameneneciiantie SOEREIEER 1 

6 Leaves ovate or roundish ..........cccseeeeee eet eeee eee ares eee tence nent ees 53. Splachnum 
TsGaveSinGwlate® x canon psicneeuasessmagaessiniisiieeteny nemnnnataapiaer a Sanenes 5. Layloria 

ii Leaves narrow, serrate near apex ... ...62, Amblyodon 
Leaves wide, ovate or obovate ** oo... eeeeeeeeee ves Ol. Funaria, &c. 

U. Leaves obtuse and entire, or bluntly apiculate. 

Basal cells long and narrow, strongly nodulose................:+44: 30. Rhacomitrium 
Basal cells not nodulose, at most sinuiose OMLY..........:scceeee eee eee teeta eens neste eeeens 2 

Upper cells short, more or less quadrate or roundish .............scccseeeseeee eee eeeees Z 
Upper celisselongate o:uscquicnavatnsaseeeemaamansemessemeedineeaunpeemareemse: prea vee Ic 

Branches pinnate or bipinnate, rolled up ose when dry ... 96. Leptodon 
3\ Branches not rolled UP: WHENALY: aver svescag sraemes sige acisaisieaawinsraeiecgunsi gate paintmresiegats 4 

Leaves narrow, very short, not 4 line long.. e 2. Weiste 
Téaviessoverigy HOGI ORS saya sieannatiedlanttannintsaninns saneuatans siaimeusilsualaibiommsioaina wucitea tes t 

Ls. pale, yellowish, pellucid ; upper cells sinuose........ 0. 01... 65. Aulacomniun 
Ls. dark-green, more or less opaque ; cells not sinuose (except Grimmia) ...... € 

Leaves obovate-spathulate cccomesssacensemesmpeseriaas sbtuesteniemdacimiy. 39. Te ai 
Leaves more or less ovate or lanceolate ........ccssccceeeceecensseceeeeeee cenccesenaeenee 

Stem stoloniform, much interlaced, with erect branches............... 95: Avvinodes 
7\ Stem not stoloniform § 

Leaves over two lines long, with course multifid papille .......... 46. ice 
Leaves under two lines long siegsh elite eubtalsed veximeainis pmnatuc way ene mecaMeERagTaN caveat JNF 

Cells quadrate, sometimes sinuose 29. Grimm 
Cellsrounded: ceuctescwemeenes 5 scsvicnincins 50. Orthotrichun 

aa Leaves strongly squarrose-recurved .........scccceeecceeceeusecaeeeeeeues 21. Dicranelh 
Leaves not markedly squarrose ......... cece 

Cells with flattened ends; ls. narrow- -lingulate 

Cells with pointed or overlapping ends ...........:.cccccccecccuseeeeeeecseuseeeceeeeeeaee 

Leaves very large (over 2 lines), roundish 
PE NMGCAVES SIMAILEEY «girseriunie saudhert ateaus Bia Sordalese len araecas cane semen 
13 Plant acrocarpous, erect ; cells usually rather wide .........000...0000c0008 TT: Coun 

Plant pleurocarpous, rarely erect ; cells very narrow ..............006 115. Hypnun 

* See also under Webera, p. 302. 

** This would include several species of Physcomitrium, Funaria, Splachnum, and Taylori 
hardly to Le identified by a Key in the absence of fruit. : HOSES 



KEY TO THE GENERA. xii 

V. Leaves with enlarged (often brownish) angular cells 

(acroearpous). 

{ Cells short, more or less quadrate 
GMS HELO RAC sts eases cece on avat doce tone te evst cy ensaebeoatrteee dio 

{ Ls. much crisped when dry; plant small ............ccc.ceceeeeeues 23. Dicranowetsia 
3\Ls. not or Only Slightly crisped sascsesaaciessisestincauisueawsacediebesnmencens 26. Dicranum 

W. Leaves with exeurrent nerve, or with long, fine 

subulate points into which the nerve runs. 

Cells not twice as long as wide, usually quadrate or roundish ..............0.ccccu eee 
Cells elongate, or with pointed ends 0.0.00... cece cece eeeeeeeee ne eeeeeateeeaae ees 

Ls. toothed in upper part, or with long, fine, denticulate subula i 
Ls. entire in upper part, or with a few teeth at apex only.......... es eeeeecceeeeeeeeees 

Ls. short, glaucous, mealy-looking ; plant small ............eeeeceeeee eee 
3\.Ls. not glaucous, or else long and narrow 

Ls. papillose, long and narrow, spreading or erect...........0:00eeeee 
Ls. smooth, squarrose or secund ...........ceeccseeeceeeeseeeeeceeeeeeueeeeeaaeeesaeeeenes 

Ls. subulate-setaceous, secund 1. Ditrichum 
5\Ls. ovate or lanceolate; Squarr ase sasainiiaiecenrndtedscameddetinededdinedntdipansccaserden eerind 6 

Si a with pale zone at margin and wide apex ..........:cseeceeeeeee gi. Leptodontium 
s. without pale margin, tapering to narrow apex.. 44. Pleurochete 

Cells rounded, incrassate ; Is. short ... ......:c.cs0es se vs G8 Lygodon . 
{cet more or less quadrate or oblong 8 

Leaves more or less ovate, or obovate, or large and oblong . ara 
Leaves ovate-lanceolate, lanceolate, or Limear  .........eeceececeseeeseeeeeceeeeusenevess 

Ls. large, opaque with coarse, multifd papilla oo... ee 40. Encalypta 
Ls. smooth or finely papillose* ............cccceceseee eee eee se eeeeaaeeseane ees 39. Tortula 

Margin usually recurved ; ls. more or less lanceolate or ovate-lanceolate ....... 
Margin plane or EOS: | dante SEN PER Ie RIE CS SRD RAR LONGEY 

Ls. more or less toothed at apex, not red below 

10 

1I\ Ls, entire at apex, or toothed, and the lower ones red ......... se esses 40. Barbula 

_ Ls. glaucous, serrate near base, entire above ......... cee eeeee eee eeeeee ees 42. Weisia 
Ls. entire below (or slightly crenulate near base only)** 43. Trichostomum 

F en papillose, Serratesiiscsecnesnsicsainnssesincenasiganens Lopiaiety pee 
RL peg So 9 ph cee ne hcl ence aed ig Stas the vN ar cuu tan eet aces 15 

Ls. very long and narrow ; branches not whorled ... .69. Bartramia 
mars shorter and wider ; branches often whorled ...............0c00 70. Philonotes 

Ls. subulate; cells narrow-oblong*** oo... eee eee eeeee eee 2z. Dicranella 
15\ Ls. ovate or lanceolate ; cells rhomboid... . ...ccccccccececseeseeseeseees 77. Bryum 

X. Leaves without excurrent nerve (acrocarpous). 

Leaves with basal cells sinuose or nodulose 
Basal cells not sinuose nor nodulose ..........ccceeseeeeeeeeeee eeeecaeeeaeeeeeeeanaes 3 
Basal cells very long and narrow, nodulose 0.0... cee eeeee 30. Piesnttion 

Basal cells shorter, sinuose, or else nerve 2-winged at back above ...29. Grimmia 

Cells elongate or pointed at the end ............ 
Cells short, usually quadrate or rounded... 

* This would also include some species of Pot¢éa, not likely to be gathered without fruit. 

** This would include some species of Weisia, mostly with involute leaf-margin, but hardly likely to 
be gathered without fruit. 

*** Including Ditrichumz, hardly to be distinguished without fruit. 
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Leaves squarrose, plicate ..........ccssece erect eee t reece teeter cette aneeee eee 71. Breutelia 
Leaves not SQUATKOSE .......ssseeseccenenteceeensneretttseeenuene couveeseannesecaneeseaneeseaes 5 

Leaves papillose ...,.i.....sscissactannanenes 966 sgigs Wasiousictencisenwdngyivagaue amaamnmnemntiatabirtas 6 
5| Leaves smooth 8 

6{ Leaves small, closely imbricated in 5 ranks ...........ccceeseeee scenes 68. Conostomum 
aia larger, not conspicuously 5-ranked ........--seseeeeeeeeeeeeeeeeeeee estan eeeneeeeee 7 

S. ovate or ovate-lanceolate ; branches often whorled ...70. Philonotis 
7 te long, lanceolate or linear ; branches not whorled.................- 69. Bartramia 

8 Ls. almost setaceous, Very NAYLOW ........ccescseseeessceneseeneeenereeetceeersneteneceneetees 9 
ES) NOt SEtACEOUS:  aessseqenmeanmdaiasgeaciinriewsdaardenvnn sient sen ainacehenamunaedermeNmuemtmana 10 

Ls. sharply serrulate near apex ; nerve wide below ...............44- 74. Leptobryum 
91Ls. bluntly toothed ; nerve narrow ; cells wider ... ..73. Orthodontium 

ro Ls. usually lanceolate ; nerve not reaching apex*............::0ecccseceeeeeeeeeeeenees Il 
Ls. usually ovate ; nerve often reaching apex....... 77. Bryum 

i Tufts very dense and compact; ls. very small ... 72. Oreas 
Tufts usually looser ; Is. larger..............0:00008 75. Webera 

io Léaves toothed*in the whole upper part exo. .csccrmnan qecsvcemuerersione aenrevencnes 13 
Leaves entire; or toothed near ‘apex Only” vc.00: soensiecnscndncexessieceavereersawesseeuee 22 

I ate Plicate ccssissocuwcninsimnivsniivamsaiiarsennieniaecedsnennincey 32. Ptychomitrium 
3 Leaves not lie abe secre wrstrecvacicconetuntnetiresiasclsvacontstrtavaisaiecag misicgak gvtepel sia nrontnideeer ai 14 

ra { Leaves squarrose, more or less recurved .........0eeeeeeet etcetera tte teeter: 15 
4 Leaves not SQUATTOSE: cic coeieorestey abies disainasien tin Sein nie atlas Ma earsaulaihllonsueinnizenyennatind mean tira 19 

i Ls. sub-acute or somewhat obtuse, strongly papillose ..19. Dichodontium 
5\Ls. ACUtE; SMOG OF. ANEly*PAPMOSE «awicowiscwsiciisensinewsceame desaeiue an durdwerte neisaleesied 16 

16 { Tis. "short, ovate: or Oblong vicsssonaseemasrednenrenmnmiieematiuaee taceettedeiniicein audeneda ae 17 
Es, lanceolate: or: Liar wacssspsaswann sie sniemmennicnneecemeninests Waa tongetsinadeeasaseueanenesinan 18 

: Stem tall, tomentose ; Is. widely ovate ...........ccccceeceeceeeeeee sen ens 64. Paludella 
7\ Stem Short §: Aszs@bloag ssidustsstsoandaiccinmasmngyeharnvaaeasheunemerecae gi. Leptodontium 

8 {Gane STRTAADE, AEG UAT CCU ac scoversrsrge he ieatt vec ec sled acinar greg itil 48. Zygodon 
Cells more or less quadrate or oblong .. .69. Bartramia 

i Leavesisharply papillosé amp wnass.naateigeuiiiseiaieenbendoma dusaiansentineccwsdatnagpaanaded 6 
9 Leaves smooth or obscurely PAPINOSE a sSeitca accuncactemcarauadecwreardtenvonamausrarass 20 

365 Ls. long (3 lines), coarsely toothed, incurved when dry . 66. Temmia 
Ls. shorter, crisped and twisted when CY? seercperedy sti. S arash deddccteacitssieanioe dbaoatnd 21 

37 Ls. linear or ligulate, with rather blunt points ..............00..... 17. Rhabdoweisia 
Ls. linear-lanceolate, tapering to narrow points . 8. Cynodontium 

ss Cells rounded, or irregular and pellucid ........... 
Cells more or less regularly quadrate .................cccccceceueeeceeceeeeuee 

Leaves short, scarcely $ line long ............ccccecccscecceserececeeceacseuns 
3) Leaves longer, usually over 1 line long ... ..... 

{rs dark-green, rigid and imbricate when dry.. .... 
Ls. usually paler, more or less crisped when dry .... 

5 {i with narrow points ; base dilated, unistratose .........0000.....cceceeese 49. Ulota 
51 Ls. with rather wide points ; base not dilated, bistratose......... 65. Aulacomnium 

Plants in deep, dense tufts among rocks ; ls. ugually linear or linear-lanceolate.. 27 
26+ Plants short, or loosely tufted ; Is. usually lanceolate, with the margin recurved, 

AU LeASt IM Pal s, sists. asceitsisna sam arunrteNtvantiatouetu Seaa ne mcg bub? wadeestebte ae Gacccicamictad 30 i ; 
Wi ona ee 
28 {Ts acute ; cells minute, rather opaque ..... ... Js cabesie sono 

Ls. sub-acute, or acute with pellucid cells 0.0.0... 0. ccceceecccccceeeeeeeecese 42. Weista 
Ls. curled up or merely flexuose when dry ; nerve not glossy at the back when 

EY® spipeninssigas nyt yaaa piace xe ataatina siren ta atl eNO Me cet 6's cc meer eeitosiee 48. Lygodon 
29) Ls. long, much crisped and twisted when dry ; nerve usually glossy at the back 

43. Trichostomum 

* See also under Webera, p. 302. 
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Nerve reaching the more or less toothed apex ........ seeseesseseeeeeees 16. Ceratodon 
Apex entire, or else the nerve vanishing below it...............:secseeeeues go. Barbula 

30 

Y. Pleuroecarpous mosses with nerved leaves and short 

cells. 

Stem covered with green paraphyllia, markedly pinnate ............ 100. Thuidium 
Stem without paraphyllia Sinaia snus a Stalls winleanincan watowdaia shite 2 

5 Ls. serrate above ; plant tall, dendroid, rigid 92. Porotrichum 
Ls. entire, or toothed near apex Only vases. .cewaneswevanesne, 268, ates odaae bbw eta nek en 3 

Ls. more or less toothed near apek .........ceccessssceceneeseceenesevecneseessusareeescena 4 
3 Ls. entire throughout: scessieseediapcincceesisucunisnnsmetisnnniiiiesmiedetsnnedarasivixs die aisevanaclei 5 

Ls. smooth, cells more or less rhomboid ............cceseeeeeeeeeee een ees 106. Lescurea 
4\ Ls. papillose, cells oval....c.scccceeeceene oe 99. Pseudoleskea 

Nerve ceasing about 4 or } up the leaf .. 6 
5\ Nerve reaching nearly or quite £0 APeXsiaccicrseanitarecsasnasn geedention saccerssassaannene 8 

6 Ls. ovate, over } line long ...........000+ 81. Cryphea 
Ts: minutes plant very slender se: sssiamecens. aemenereennreii erences 7 

.99. Pseudoleskea Ls. imbricate, papillose, cells very small : 
7\Ls. sub-complanate, smooth, cells larger .............cceseeeeeneeetese neers go. Myrinia 

8 Primary stem stoloniform, with minute leaves .............cccsseeeeen ees 95. Anomodon 
Stém not stol onifOrim .....3.,.0.aosca ssearrexens seaseenneeeeenmeeeeaeeN 94. Leskea 

Z. Pleurocarpous mosses with nerved leaves and long 

cells. 

i Ls. strongly papillose at back... .....c.sscessesceneecanseeeeteenereeeaesenseessaseeesaaeeceees 2 
Ls. smooth, or with a few papillae near apex ONLY .........sseeeeseeeeenteeeeaeeereee tees 3 

Stem markedly pinnate, with paraphyllia ..........:e:eseeeeeeeeeeee eee 100. Thucdium 
2\ Stem irregularly branched, slender 97. Pterigynandrum 

Ls. with sharp, recurved teeth at apex, margin revolute . gt. Antitrichia 
3\. Ls. without recurved teeth at apex ..cccccessecceesssseetsseesseeeesteeesnsaeeesaaneeensas 4 

Stem dendroid, bare below, branched above ... 
Stem not strikingly dendroid ........:.cecceeseceeeee neo creeee eee eeeaeeea tenes erent cannes 7 

Ls. rather obtuse, serrate, plicate ......seseseceneeeeeenee .10r. Climacium 

5(Ls. not plicate, more or less acute, serrulate Only ..........:sseeseessereeseeneneeeeneees 6 

6 Ls. short-pointed ; plant rather robust .........ssssseeeesee eens eeeeeuee 107. Isothectum 
Ls. acuminate ; plant small ........cceeseeeee settee tnees cena eeeenes 12. Eurhynchium 

Cells rarely more than 2-5 times as long as Wide oe... eeeeeeeeeeee ee settee eee eeeeeteee 8 
Cells long and narrow .......ccceeeeeecenenenneeeeeteeeeeeeeeeeeea tena eneeeeeeeeeeseanaeeeeeeeegs 9 

Leaves entire or nearly so, or with a very thick nerve ......... 114. Amblystegtum 
Leaves serrulate, at least near APEX .......ee eee eeeee eee etetneen eens 112. Eurhynchium 

f Leaves either transversely rugose, or on a red stem, clothed with paraphyllia 
9 116. Hylocomium 

| Plant without either of these characters ........csecsseseececeeeeteeeneeeetseeenseesepanes 10 

Leaves uniformly falcato-secund .. 115. Hypnum 
TO) Leaves not falcato-SeCUN .......:cscseeesereseeeeteeeeee sees enten cnet eeeeeeeeenenneaea anaes es II 

Ls. plicate, with long, narrow acumen, more or less imbricate . 12 

11) Ls, not plicate, or plicate with shorter points 1g 

Ls. lanceolate, tapering almost from base ....... gf Auinieneces cen sadntaare ia 13 

121 Ts, wider at base, ovate-lanceolate .......ccsesseeceeeeseeneeneeeees 110. Brachythecium 

Stem creeping, on walls or trees, etc., branches incurved ............ 108. Pleuropus 

™3 Stem erect, usually on the ground ......... ts cssesscceeenseecerseeLOQ. Camptothectum 
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Ls. either with distinct swollen auricles, or else more or less squarrose and entire 
~ 14 115. Hypnu 

Ls. not conspicuously auricled, not squarrose and entire .........ccccccceseeseeeeeeees 
15 ee often pinnate .rr2, Eurhynchiu 

Stem irregularly branched * 110. Brachythectu 

* This would include H. 7iparinm, the leaves of which are not auricled, and are scarcely squarros 
though widely divergent and straight when dry. 

** See also the introductory remarks to these Genera. 



CLASS MUSCTL. 

SUB-CLASS I. SPHAGNALES. 

Spores not developed from the Endothecium, but from a 
distinct layer of cells, the Amphithecium. Columella developed 
from the Endothecium, not penetrating the spore-bearing layer. 
Capsule opening by a lid. 

ORDER I. SPHAGNACEE. 

The Sphagnacez differ so widely from the rest of the mosses 
. that they are by many authorities not even considered to be mosses 
at all in the strict sense of the word. In the fasciculate arrange- 
ment of the branches, in the cell structure of the leaves, and in the 
absence, except in the young state, of rootlets, their vegetable 
morphology has no parallel among the mosses, while the struc- 
ture of the reproductive organs, both male and female, serves 
still further to widen the gap. 

If, however, the differences which separate them from the 
other mosses are striking, the points of resemblance are no less 
so, and a work which treats of the mosses in general and omits 
the Sphagnacez, can hardly avoid giving a sense of incomplete- 
ness. 

The plants belonging to this order are comprised within 
a single genus. They are usually found in dense masses or 
cushions in bogs or on wet moorlands, where they often form the 
prevailing and the distinctive feature of the vegetation; more 
rarely on the brink of mountain streams or in the clefts of 
rocks. 

The stem is usually erect and thread-like, the erect position 
being only maintained by the crowded condition of the plants. It 
is composed of two forms of tissue, a central cylinder or axis, 
usually coloured, and having the outer layers of its cells often 
more or less tough and hard; this is surrounded by a cuticular 
sheath of from one to four layers of larger hyaline cells with thin 
walls; these, however, are not always easily distinguishable 
from the outer layers of the central axis. The cuticular sheath 

B 
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of the branches usually has in addition an outer series of flask 
shaped cells, the retort cells, slightly narrowed above into a neck 
which is frequently more or less recurved from the branch; thi 
is markedly the case in S. tenellum. 

The stem leaves are thin and fragile, differing in form anc 
structure from those of the branches. The branches are u 
fascicles of from 3 to 12, generally of two forms, some bein; 
pendent and more or less appressed to the stem, usually longe 
and more flagelliform than the others, which are dzvergent, mort 

spreading or even ascending, and for the most part stouter, 
with shorter and broader leaves. The branches at the apex o 
the stem are as a rule more densely crowded and shorter, forming 
a more or less compact head, the capztulum. 

The areolation of the branch leaves is very remarkable. I 
consists of a single layer of cells of two forms, alternating witl 
one another; the true cells being very narrow, more or les; 
chlorophyllose, and almost hidden between the larger ones, the 
utricles or hyaline cells, which are usually sinuosely elliptical o1 
rhomboid, and with rare exceptions contain spiral fibres or more 
accurately spiral thickenings of the cell walls; the walls are alsc 
perforated by rounded pores. The stem leaves differ in thei 
tissue being entirely composed of hyaline cells, possessing muct 
fewer fibres and pores, which may indeed be altogether absent. 

The antheridia are remarkably like those of the foliose 
Hepatice, and are hardly approached in structure among the 
mosses, except perhaps in Buxbaumia. They are stalked 
globular, and lie singly in the axils of the bracts, usually at the 
apex of specialised branches of the capitulum, called amentula 
The paraphyses are very finely capillary, and are branched. 

The female flower is formed as a bud on the stem in the axi 
of one of the upper fascicles. After fertilisation the perichetia 
bracts elongate so as to give the whole the appearance of 2 
short lateral branch, while the basal part of the sporogonium 
which may be termed the vaginula, elongates rapidly into < 
‘“‘pseudopodium”’ upon which the ripening sporangium is elevatec 
above the perichetial bracts. The mature capsule is almost 
uniform in all species of Sphagnum, of a chestnut brown, globose 
or elliptical, with a flattish or convex lid which separates suddenly 
at maturity by contraction of the walls of the capsule. The 
calyptra is very delicate, and is irregularly torn in separating fror 
the vaginula by the growth of the sporogonium. The spores 
are of two kinds, the one much larger than the other. On germin. 
ation these—the macrospores at least—give rise to a flat frondose 
prothallium. 
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In colour the various species of Sphagnum vary from white 
through all shades of pink and reddish brown to a rich deep red, 
and through every tint of green and greenish yellow to a bright 
grass green. In shady situations green is the prevailing tint; 

the open the red tints frequently preponderate, owing to ‘the 
formation of tannin. Within certain limits the colour may be 
looked upon asa character of importance in distinguishing species, 
and it is a curious fact that in forms of S. acutifolium growing 
in shady places, while the rest of the plant is entirely green, 
the male amentula invariably show traces of red. When dry the 
plant loses much of its green hue, presumably on account of the 
much greater shrinking of the contents of the chlorophyllose 
cells in proportion to that of the empty colourless hyaline ones. 

The length to which the stem of a Sphagnum plant may grow 
is practically indefinite. When growing loosely in ditches or 
deep pools the stems are sometimes gathered several feet long; 
Wilson mentions a specimen seven feet in length from near 
Edinburgh. As a rule, however, and especially when growing 
on drier ground, where growth is slower and exposure to the air 
renders decay more rapid, the lower part of the stem becomes 
fragile and decomposed as rapidly as the apical part elongates, 
and from the more compact forms it is often difficult to obtain 
unbroken specimens of more than a few inches in height, although 
below this there may be a considerable depth of substance 
composed entirely of remains of the Sphagnum plant. The 
lengths given in the descriptions of the different species must, 
therefore, be looked upon only as affording a means of comparison 
between species, not as an indication of the maximum height they 
may attain. 

The stem is normally dichotomous, a secondary stem being 
formed each year below the apex, and when these secondary 
stems are fully developed we have the repeatedly forked axis 
which by its constantly increasing ramifications produces the dense 
rounded cushions so characteristic of the peat-mosses. It does 
not however happen that all of these secondary branches are 
developed; indeed, several years’ growth usually takes place 
without dividing: hence it is rarely that a plant is gathered 
showing more than two or three forkings. 

The structure of the cell tissue, as well as the general 
arrangement of the parts of the Sphagnum plant, renders it 
peculiarly adapted to the absorption and conduction of water. 
In this way, if a plant or a tuft of Sphagnum is placed in 
water, the latter is very rapidly soaked up and distributed over 
the whole plant, from the surface of which it can easily pass by 
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evaporation and transpiration. In this way extensive tracts of 

‘watery country have been “drained” of their moisture, while at 

the same time the surface has been raised by the constantly 
accumulating debris of decayed tissue at the base of the plants, 
thus becoming accessible to and habitable by mankind. The 
mass of vegetable detritus so formed, when compressed by the 
weight of growth above it, is often changed into peat ; hence the 
name of Peat-Moss by which the family of Sphagnacez is com- 
monly known. 

The position and form of the chlorophyllose cells of the 
branch leaves is of considerable importance in the determina- 
tion of species. This is best ascertained by cutting thin sections ; 
but their position, whether dorsal or ventral, may often be 
ascertained more simply by careful focussing of the leaves, both 
back and front, with a high power. When the chlorophyllose 
cell emerges on either side of the leaf, it will appear, viewed from 
that side, to lie between the two adjacent hyaline cells, the 
spiral fibres of which will thus be seen to spring from ¢wo separate 
lines, the sides of the chlorophyllose cell, between which the 
coloured contents of the latter are visible (v. Tab. VI. F.). 
When, on the other hand, the chlorophyllose cell is enclosed on 
either face of the leaf by the hyaline cells, the latter, when viewed 
from that side, will appear to meet in a thin line above the 
chlorophyllose cell, insuch a manner that their spiral fibres appear 
to spring from this single median line, on each side of which may 
be seen (on focussing slightly down) the coloured contents of the 
subjacent chlorophyllose cell (v. Tab. VI. E.). 

Sphagnum Pylazei Brid., an American species recently found 
in France and to be looked for in this country, is easily recognised 
by its stems, simple or with a few branches solitary or in pairs, its 
broadly ovate leaves similar on the stem and branches, the hyaline 
cells fibrose but destitute of pores, the chlorophyllose cells wide, 
almost equalling in breadth the hyaline. 

1. SPHAGNUM. Dill. 

The only genus. 

Branch ls. broad, cucullate, scaly at back of apex 
Branch ls. not scaly at apex, rarely cucullaté oo... ccscccseeeeeccee 

2{ Pleat green or purple ; cells with smooth walls 
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Papillze very small, conical ; chlorophyll cells in section oval or cuneiform ......... 
3 ‘ I*, papillosum 

Papillz long, linear; chlorophyll cells in section broadly triangular ............ 
2. Austent 

oe Is. widest at the broad, strongly fringed apex.........ccccecseecseeeeeeneeeeeneseees 5 
41 Stem Is. wider at base or at middle than at AD OX ios aestanensudsicenabrilamamcntaannniald 6 

Stem ls, fringed at end and sides of the rounded summit............... 9. fimbriatum 
5\ Stem Is. fringed only across the truncated apex ..........ceceeeeeeeees ro. Lindbergiz 

Hyaline cells of branch ls. short, 2 or 3 times as long as wide; retort-cells of 
6 branches very large; stem ls. rather broadly bordered ............5. cenellum 

Hyaline cells many times as long as wide ; retort-cells smaller...........0.c:eeeeeeeee 7 

Stem ls. with narrow border, not or scarcely wider below...... 2068 
Stem ls. with broad border, widened towards base of leaf ..... J eohepehaaeananee 12 

8 {ee ls. lingulate, very obtuse, fringed at summit ............ cee ceeceeeee sees eeeeu tenner 9 
Stem Is. oval or lanceolate, more or less pointed ........6.. cecseecseceeeeneetneeen tees 10 

Stem-cuticle of 3 or 4 layers ; branch ls. recurved at apex only............0. 7. teres 
Stem-cuticle of 2 layers; branch ls. recurved from middle ............ 7*, squarrosum 

a Stem ls. faintly bordered, fibrose, coarsely toothed at apex ............000008 4. molle 
Stem ls. strongly bordered, finely toothed or erose at APEX ..........cce cenese eee eee II 

a Stem cuticle in one layer only ......c cece cece ees eee nese eee eee 6. subsecundum 
Stem ‘cuticle tn: 2:6r 3 Jayersin: cc ccsortaeiinar neresancioaaiasvetumentanaianiens 6*. lartcznum 

Stem Is. very short, rounded, fringed at apex; branch ls. oblong, very obtuse 
12 3. rigidum 

Stem ls. longer ; branch ls. tapering to narrow points ............ccse) ceesee eee eeeees 13 

fennel cells free on dorsal surface; pores small; branch ls. flattened and 
13 undulated whencdty sais svemsesaneedeinwes cenarnigeauameneemetdelededaeiasexausnaaneoses 14 

Chlorophyll cells free on ventral surface ; pores large ..........cccceseeceeeeeeeee eee 15 

Pendent branches concealing stem ; stem-cuticle indistinct .. IL, tntermediune 
Pendent branches none or few ; stem-cuticle distinct................05 12, cuspidatum 

Plant reddish ; stem ls. pointed or rounded, usually toothed 8 acutifolium 
Plant pale ; stem Is. truncate, fringed ......... cc ccceeeeeeeeeeeseeeeees *. Girgensohnit 

A.—CYMBIFOLIA. 

Plants robust. Cuticular celJs of stem and branches fbrose 
and porose. Stem leaves not bordered with narrow cells. Branch 
leaves* broadly cymbiform concave, cucullate and scabrous at 
back of apex. Dioicous. ~ 

1. Sphagnum cymbifolium Ehrh. (Tab. VI. A.) 

Robust. Height 6-8 inches. Pale greenish white, fre- 
quently with a tinge of purple. Cuticular cells of stem in 3-5 

layers, fibrose and porose. Stem leaves broadly lingulate- 

spathulate ; sometimes with a few fibres and pores, but usually 

without ; broadly rounded at summit, the margin of the upper 

part, and sometimes of the whole leaf, 7mdriated from erosion of 

the marginal cells. Divergent branches ¢umid, the leaves 

broadly ovate, somewhat narrowed to the cucullate apex ; finely 

* Inthe descriptions of Sphagnum, the term ‘‘ branch leaves” refers to those 

of divergent branches. 
; 
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serrulate above, margined only with a single row of very narrow 
cells, often rendered absent by erosion. Hyaline cells rather 
large, with large pores; the walls smooth. Chlorophyllose cells 
in section narrowly oval-triangular, on the ventral face of the 

leaf, hardly reaching the dorsal face, but somewhat variable in 
both form and position. 

Var. B. squarrosulum Nees & Hornsch. Deeper green. 
Branch leaves more pointed, patulous; those of the comal 

branches sguarrose. 

Var. y. congestum Schp. Short; densely tufted ; variously 
tinted. Upper cells of stem leaves often fbrose. Branches short, 
thick, obtuse; the leaves closely imbricated. 

Has. Bogs and sides of streams and pools, common. The var. 8 in woods 
and by the borders of pools. The var. y on drier moors. 

Sphagnum cymbifolium in its typical form is not likely to be confused with any 
other species but 5. papzlosum and S. Austind, from which it can hardly be certainly 
distinguished without microscopic examination. It has, however, less often the 

yellowish brown tinge of S. papzl/osum, which is also a more rigid plant. S. Azsténd 
is moreover extremely rare. The robust habit with large tumid branches will dis- 
tinguish it almost at first sight from most of the other species. The vars. might be 
taken, the one for aform of S. sgzarrosum, the other for S. rigidum var. compactum ; 
but a little attention to the form of the leaves will soon dispel all doubt. 

It may be noted here, with reference to the fibrose cells of the stem leaves in the 
var. congestum, that this character usually prevails in the more compact forms of the 
various species. As the function of the fibres is supposed to be to maintain the form 
of the cell by the additional support they give to the cell wall, their presence in 
greater numbers would naturally be looked for in those forms whose dense growth 
submits the cells to greater pressure. 

S. medium Limpr., a species, or rather a sub-species of S. cymbifolium not at 
present recorded from this country, differs (mainly) in having the chlorophyllose cells 
small and immersed half-way between the back and front of the leaf, with the hyaline 
cells meeting one another both above and below. It has recently been found in 
France, and appears to be as widely distributed as S. cymbifoldum in some parts of 
N. America, while in Scandinavia it is, according to Lindberg, the commonest 
species of the section Cymbifolia, the true S. cymbdfolium being very rare. 

* Sphagnum papillosum Lindb. (S. cymbifolium var. papil- 
losum Schp. Syn.) (Tab. VI. B.) 

Differs from S. cymbzifolcum in the plant being usually of an 
ochraceous tinge, without trace of purple; in the more rigid and 
more obtuse branches, and especially in the walls of the hyaline 
cells of the branch leaves, where they: adjoin the chlorophyllose, 
being more or less covered with small conical papille. The upper 
part of the branch leaves is also less frequently narrowed, giving 
the whole a broader and rounder outline, and the margin is some- 
what more distinctly serrulate. 
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Var. B. confertum Lindb. More compact, with shorter and 
denser branches. Branch leaves rounded, obtuse, very concave. 

Var. y. stenophyllum Lindb. Branch leaves narrower, ovate- 
oblong, less concave and almost entire above. 

Has. Peat bogs and ditches. Rare. The var. 8. in drier places. 

T have no hesitation in sinking S. papzllosum to a sub-species of S. cymbéfolium, 
with Cardot and other authors. The papillee on the cell walls are often reduced 
to a minute size, and moreover are entirely absent in plants which otherwise exactly 
resemble typical S. papzlosum (vars. subleve Warnst. and Zeve Warnst.). If we 
consider the latter form as belonging to S. cymdzfolium, we must admit that the 
points of distinction derived from characters other than the papillze are valueless, and 
the distinction rests on these alone. And since there are forms (var. sableve Warnst.) 
in which the papillee are extremely minute and are even found only in the basal cells 
of the leaves, while wanting in the middle and upper part of the leaf, it seems 
clear that this character alone cannot be held to give full specific rank. I have speci- 
mens of both the above vars. from N. America, which have the distinctive facies of S. 
papitlosum, but with the papillze almost absent in the one and entirely wanting in 
the other. In the latter case it becomes, of course, a question to which of the two 
plants it should be referred. The fact that minute papillae have also been recently 
found in some forms of S. sgzarrosum and other species, and that S. med¢um Limpr. 
has the walls sometimes smooth and sometimes papillose, considerably minimises the 
value of these structures as specific characters. 

I do not find the outer layers of the cuticular cells of the stem free from fibres, 
as Braithwaite describes them, though usually not so strongly fibrose as in S. cymdz- 
folium. ‘The inner ones are strongly fibrose. 

The chlorophyllose cells are usually more or less emergent on the ventral surface, 
but sometimes enclosed on both faces. 

2. Sphagnum Austini Sull. (Tab. VI. C.) 

Habit and colour of S. papillosum, but less rigid. Walls of 
the hyaline cells, adjoining the chlorophyllose, thickly studded 
with linear papillz, much longer than those of the former plant. 
Chlorophyllose cells on the ventra/ surface, more entirely covered 
by the hyaline on the dorsal face, broadly triangular in section. 

Var. B. imbricatum Lindb. In dénse tufts of a darker brown ; 
branches crowded, with closely imbricated leaves. 

Has. Wet heaths and bogs, especailly near the coast; very rare; the type, 
Lyth Moss, Westmorland; Lewis; Kirkcudbright ; the var. 8 in almost the same 
localities. 

There seems somewhat more reason for according this plant the full specific rank, 
partly on account of the greater distinctness of the papillz, which however tend to 
be greatly reduced in some forms, and partly because of the difference in the chloro- 
phyllose cells. The division of the Sphagna into species must of necessity be based 
on more or less arbitrary grounds. It appears most satisfactory to consider it a 
principle in their classification, that when two types, in themselves not very strongly 
distinct, are also united by a fairly well graduated series of intermediate forms, 
they should be re-united as species and sub-species. This is certainly the case with 
S. cymbifolium and S. papillosum ; but it is less clearly established in the case of the 
former species and S. Austinz, and I have therefore kept them apart. I should add, 
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however, that Cardot (Les Sphaignes d’ Europe, 1886, p. 36) mentions a form 
received from the United States which had the papille very slightly developed, 
and another which, while it had the chlorophyllose cells triangular, as in S. Austin, 
had the cell walls perfectly smooth. A doubt, however, is permissible whether the 
iatter is properly referable to S. Azstzz7 at all. K 

The papillz in S. gapz//osum are usually not much higher than broad ; in S. 
Austini their height is frequently many times their breadth, and they have the 
appearance of imperfectly developed fibres. 

B. TRUNCATA. 

Cuticular cells of stem without fibres or pores. Stem leaves 
bordered (very narrowly in S. mo//e) with narrow cells. Branches 
straight, closely set. Branch leaves more or less od/ong, at apex 
very truncate and strongly toothed; the margin usually involute 
for almost the whole length. Monoicous. 

3. Sphagnum rigidum Schp. (S. compactum var. rigidum 
Nees) (Tab. VI. D). 

Densely tufted, rigid; the divergent branches of equal 
length, short, stiff, obtuse, closely set. Plants of a greyish green 
or brownish colour. Height 4-9 inches. Stems dark brown. 
Stem leaves very small, inserted obliquely, triangular-lingulate, 
vounded at the apex and eroded, bordered with several rows 
of narrow cells occupying a considerable proportion of the width 
of the leaf. Leaves of divergent branches ovate-oblong, slightly 
cucullate in the natural state, but truncate at apex when pressed 
flat and examined under the microscope, with 5-7 teeth. Hyaline 
cells wide but rather short, with unequal but somewhat large pores. 
Chlorophyllose cells ceztra/, narrow elliptical in section, enclosed 
at back and front by the hyaline. Antheridia on the pendent 
branches, not on special amentula. 

Var. B. compactum Schp. (S. compactum De Cand.). Short, 
very compact, with short, thick branches; usually tinged with 
brown or red; the branch leaves somewhat shorter and rounded 
at apex. 

Var. y. sguarrosum Russ. Looser. Branches usually more 
distant ; branch leaves more or less sguarrose. 

Haz. Heaths and moorlands. Rare. The var. B. in dri 
more frequent than the type. ia a a 

S. rigidum is hardly likely to be taken for any other species except the var congestum of S. cymbzfolium and perhaps the var. tenerum of S. molle. From the former it will at once be distinguished upon examination of the stem leaves which 
in that species are larger, and want the border of narrow cells, The cucullate apex of the branch leaves is also very distinct ‘from that in the present plant, when cecal under the microscope. From S. mo/le var. tenerum the form and size of the stem 
leaves will best separate it, these in our plant being small, with the apex rounded and 
eroded, in that larger, longer, with a narrowed and toothed apex. 
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A curious feature of this species is that the perichetial leaves are, in their areola- 
tion, much more like those of the branches than the stem leaves, whereas in almost all 
the other species they resemble the stem leaves in this structure. 
_ _ The pores in the hyaline cells of the branch leaves are in this and the follow- 
ing species occasionally found on the face of the hyaline cells, as well as along their 
sides adjoining the chlorophyllose cells ; this is not the case with any of our other 
species except S. acutifolium. 

4, (Sphagnum molle Sull.] (Tab. VI. E.) 

Usually pale or yellowish green, in soft tufts. Height 3-6 
inches. Stems pale green. Stem leaves /arge, usually broadly 
lingulate-spathulate or obovate-spathulate, narrowed to the obtuse 
apex, which is 3-7 toothed ; bordered with a very few rows of 
linear cells; the median cells, in the type, faintly fibrose and 
porose in the upper part of the leaf only. Leaves of divergent 
branches ovate-oblong or ovate-acuminate, concave, convolute 
above ;- apex more or less truncate and 5-6 toothed. Hyaline 
cells with a few large pores. Chlorophyllose cells oval-triangular 
in section, vextra/, but sometimes reaching the dorsal surface. 

Type not found in Britain. 

Var. 8. Millert Braithw. (S. Miller Schp. Syn.). Stem 
leaves with the cells strongly fibrose and porose almost to the 
base. 

Var. y. tenerum Braithw. In dense, short, whitish tufts. 

Branches more closely set, short, with acuminate leaves. 

Has. The var. 8 by moorland streams, not common. The var. y in drier 

places. 

The var. Millert has by various authors been considered a separate species ; 
it is very doubtful, on the other hand, whether it is even deserving of a varietal status. 

The minor points of difference sometimes cited seem to have little or no value. For 

instance, the stem leaves in the variety are said to be more elongate, but in a speci- 
men of S. molle of Schimper’s gathering I find them even narrower and more 
elongate than in the usual form of the var. Afiid/erz. And with regard to the main 
character, the areolation of the cells of the stem leaves, it is to be remarked that 

even were it a perfectly defined and permanent character, it is hardly one of specific 

value ; and this, noreover, it is far from being. In specimens gathered on Helvellyn 
I find the cells strongly fibrose and porose, but only throughout the upper half of the 
leaf, thus forming a somewhat intermediate link between the two; while Cardot 
(Les Sphaignes ad’ Europe, 1886, p. 44) says that in Belgian specimens from near 
Antwerp he has frequently found stems bearing leaves in some of which the cells were 
strongly fibrose while in others the fibres were entirely absent. The strongest point, 
perhaps, is the distribution, S. mole being frequent in the United States, but 
apparently very rare in Europe, while the var. A~di//ert appears to be less widely 
known in America, and is certainly the commoner plant in Europe, and in some 
countries at least, the only form. See ; 

S. molle is sometimes very difficult to distinguish from other species, and espe- 
cially from S. acutzfolium, although the latter 1s usually a more slender plant ; in 
these cases it is difficult to name any one character by which they may be definitely 
separated. The absence of red in our plant is usually enough to determine it, together 
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with the extremely zarrow margin of the stem leaves, and their greater size and width ; 

but there are forms of S. acutzfolium with fibrillose and narrowly margined leaves ; 

in these cases the colour, the less acute and more abruptly truncate branch leaves 

in S. molle, taken together, will form a combination of characters probably not to be 

found in any of the forms of that species. The few and scattered pores in the branch 

leaves will serve to separate S. molle from S. subsecundum. The var. ¢enerum may 

easily be confounded with the compact form of S. acutifolium, but under the 

microscope the resemblance will probably disappear. The difference between this 
var. and .S. r7gédum has been pointed out already under that species. . 

The stem leaves in S. molle are usually, but not quite always, broader in the 

middle than at the base. The margin is sometimes reduced so as to be very indis- 
tinct, but is sometimes very clear, and occasionally widened out below. 

C. SUBSECUNDA. 

Cuticular cells of stem without fibres or pores. Stem leaves 
bordered with narrow cells. Branch leaves usually subsecund, 
more or less ova/, at apex rounded or truncate, and toothed. 
Branches often curved. Dioicous. 

5. Sphagnum tenellum Ebrh. (S. molluscum Bruch, Schp. 
Syn.) (Tab. VI. F.) 

Plants rather densely tufted, 2-6 inches high, very slender 
and fragile, greenish yellow. Stem pale, cuticular cells in two 
layers. Stem leaves rather large for the size of the plant, ovad- 
oblong ; rounded above with the margin incurved, and with a few 
small teeth at the apex; upper median cells fibrose with a few 
small pores, the basal ones much narrower, and passing insensibly 
into the very broad border of narrow marginal ones, which, how- 
ever, becomes narrower as it reaches higher up the leaf, until at 
the apex it consists only of two or three rows of narrow linear 
cells. Branches short, the retort cells much recurved at apex; 
leaves somewhat loosely set, often subsecund, road and short, 
widely ovate and ovate-oblong, obtusely pointed, concave, margin 
incurved above, apex 3-5 toothed; bordered with a somwhat broad 
margin of linear cells, in 3-4 rows. MHyaline cells small, but 
broad, with numerous rather small pores on the ventral surface. 
Chlorophyllose cells triangular in section, on the dorsal face of the 
leaf. Capsule thin walled. 

Has. Bogs. Frequent. 

Sphagnum tenellum is the smallest and most delicate of our species, and is 
hardly likely to be confounded with any other, the broadly oval leaves serving to 
distinguish it from slender forms of the Acutifolia group ; while the strongly recurved 
apex of the retort cells, and the much shorter and broader hyaline cells of the branch 
leaves will serve to separate it from small varieties of S. sebsecundum, and from S. 
molle var. tenerum. 

Braithwaite records var. longifolium Lindb., but it does not appear to be a 
strongly marked form. 
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The position of the pores on the ventral surface of the branch leaves instead 
of on the dorsal surface as usual, is, I think, to be explained by the dorsal position 
of the chlorophyllose cells. The object of the pores being to facilitate the passage 
of water through the plant, it is natural that they should be most numerous at the 
chief point of junction of adjacent hyaline cells; this is usually on the dorsal surface 
of the leaf, but in this species it is on the ventral surface, owing to the dorsal position 
of the chlorophyllose cells. This is borne out by the fact that the only two other 
British species in which the pores preponderate on the ventral face are likewise the 
only two in which there is the same (dorsal) position of the chlorophyllose cells, with 
the exception of S. Lindbergii; here, however, the pores are very few in number, 
ae although certainly more numerous on the back of the leaf are to be found in the 
ront also. 

6. Sphagnum subsecundum Nees. (Tab. VII. A.) 

Plants tall and rather slender, 4-12 inches high. Stems dark 
brown in the type, pale green in some of the varieties. Cuticular 
cells in a single layer. Stem leaves large or small, oval-deltoid 
or oblong-lingulate, at the summit rounded with the margin 
incurved, and finely toothed or fringed at the apex. Cells all 
rather narrow, the marginal ones extremely so, forming a border 
narrow above, much wider towards the base; upper cells fibrose 
and porose, occasionally the lower ones also. Branches 2-4, the 
divergent ones spreading or deflexed, often flagelliform. Retort 
cells slightly recurved at apex. Branch leaves more or less sub- 
secund, very variable, from broadly ovate to oblong-lanceolate, 
acuminate or obtusely pointed, 3-5 toothed at tip, very con- 
cave. Hyaline cells zarrow, densely fibrose, with many small 
pores, usually arranged in a regular row along each side of the 
cell. Chlorophyllose cells in section very narrowly elliptical, 
reaching both the front and back of leaf. 

Var. B. contortum Schp. (S. contortum Schultz). Stem 
usually green, sometimes dark brown. Branches stouter and 
more crowded than in the type, more or less curved and con- 
torted ; the ieaves larger and broader, usually more closely 
imbricated and less secund, so as to give the branches a smooth, 

terete appearance. 

Var. y. turgidum C.M. Branches swodlen, terete, usually 
contorted, acute; branch leaves very broad, truncate at apex. 

Var. 8. obesum Schp. (S. contortum var. obesum Wils.) 
Plants usually submerged, vodust, dark coloured. Branches thick, 
obtuse, the leaves more or less secund, broadly ovate or ovate 
lanceolate ; stem leaves resembling the branch leaves in form and 
areolation. The pores in the hyaline cells are few and scattered, 
not arranged in regular rows along the cell walls. 
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Var. «. viride Boul. Plants soft, more or less bright green, 

in loose tufts ; stem pale, green or yellowish. Branches usually 

slender, sometimes lightly arcuate; the leaves imbricated, some- 

times squarrose (var. sguarrosulum Grav.) Stem leaves large, 

often fibrose throughout, narrowly margined, sometimes distinctly 

and strongly auricled at the base with fibrose utricular cells (var. 

auriculatum Lindb.) 

Has. Wet heaths, pools and ditches. Notcommon. The var. 8 more common 

and more widely distributed than the type. The var. y in bogs and pools, frequent. 

The var. 3 more rare, in deep pools, lakes and ditches. The var. ¢ in more shady 
places, and sides of pools. 

Sphagnum subsecundum among all our species produces the most widely differing 
varieties, if not so great a wealth of forms as S. acztzfolium. It comprises plants of 
almost all shades of colour, and of almost every degree of robustness ; some forms 
being as delicate as S. ¢ene//um, while others rival the Cymbifolia group in size of 
leaves and thickness of branches. The typical form, much less frequent than the 
var. contortum, is best characterised by its dark stems, laxly set and slender branches, 
and its small stem leaves with few fibres. 

The var. ¢urgédum is in its extreme forms a marked plant, differing from Wilson’s 
var. obesum (with which it has been erroneously confounded) by the cuspidate, terete 
branches, which are also usually much crowded. 

T have followed Cardot in subordinating the var. auricalatum as only one of the 
forms of the var. vzrzde Boul, which compnises a fairly well marked group of forms; 
whereas the auriculate base of the stem leaves is a character exceedingly variable and 
ill defined, and one which may, moreover, be found equally in plants of the coztortum 
and other groups. 

The var. s¢mflictsstmum Milde mentioned by Braithwaite as having been found 
in Monmouth with simple stems, unbranched or nearly so, and with the stem leaves 
having the areolation usual in branch leaves, should perhaps be regarded as a form, or 
accidental state, rather than a variety. The same state may not unfrequently be found 
mixed with the normal forms in other species, as in S. tenellum, S. rigidum and S. 
molle. 

From its polymorphous nature S. szbsecundum is liable to be confounded at first 
sight with several other species; the form and areolation of the branch leaves will, 
however, usually serve to distinguish it from all but S. /aricinum, while from that and 
from all other British species it is clearly marked off by the single layer of cuticular 
cells, when the stem is viewed in section. 

* Sphagnum laricinum Spruce. (Tab. VII. B.) 

Differs from S. subsecundum only in the following points; 
cuticular cells of stem in two, sometimes three layers ; cells of 

branch leaves usually with fewer pores, and, according to Braith- 
waite, the zzner perichetial bracts obtuse and emarginate, 
instead of pointed as in that species. With regard to the 
minor characters sometimes given, such as the relative size of the 

stem leaves, and of the hyaline cells in the branch leaves, in the 
two plants, the statements of different authors are so directly 
at variance that it is clear no reliance can be placed upon them as 
distinguishing features. 
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Var. B. platyphyllum Lindb. Stems short, the leaves dis- 
tinctly auricled. Branches short, rather obtuse, with imbricated 
leaves which are rounded ovate, pointed, very broad and concave. 

Var. y. cyclophyllum Lindb. (S. cyclophyllum Sull. & Lesq.) 
Stems simple or nearly so. Stem leaves very large, orbicular, 
cucullate. 

Has. Deepbogs. It appears to be a much rarer plant than S. swbsecundum, 
for which, however, it may frequently have been mistaken. The var. B in peaty 
places, among short grass. Near Aber; Scotland. The var. y very rare; Loch 
Katrine. 

The character drawn from the perichzetial bracts may be of importance, should 
it prove to be constant. As to the other points, there is a great discrepancy between 
authors as to the number of pores in the hyaline cells ; thus Hobkirk (Synopsis, Ad. 
2, p. 4g) says, ‘‘ Cells with annular fibres and many pores”; Russow and Warnstorf, 
‘Pores on back of leaf isolated or numerous”; while in specimens of Gravet’s which 

I have examined the pores at the back of the leaf are as numerous and regular as, if 
smaller and less conspicuous than in S. sbsecundum. In this latter species, too, it is 
not unfrequently the case that the pores are less regular and less numerous than in the 
type. There remains the character derived from the cuticular layers of the stem. In 
the species in which these cells occupy ‘‘ from 2 to 3 layers” it is questionable whether 
if certain plants had them constantly in 2, and others constantly in 3 layers, this would, 
in the absence of other striking characters, be held sufficient to separate them as 

species. In point of fact, although in S. sguarrosum these cells are in 2 layers, 
while in S. ¢eres they are usually in 3 or 4, their separation as distinct species is 
not felt by authors (Braithwaite, Lindberg, &c.) to be thereby rendered necessary. 
And if so we may venture to ask where the radical difference lies when it is a question 
of I as against 2 (or sometimes 3) layers of cells. There seems too the less reason for 
insisting on this distinction, since Cardot affirms (des Sphaignes a’ Europe, 1886, p. 55) 
that he has several times examined specimens of 8. /arzcenum in which the second 
stratum of cells has been incompletely developed. 

I have therefore followed the latter author, though with some hesitation, in con- 
sidering S. Jaricinum as a sub-species of S. sabsecundum. This view is distinctly 
supported, moreover, by the fact that the variations of S. daricinum are almost 
exactly parallel to those of S. swbsecundum,—the var. ceretiusculum Lindb. agreeing 
exactly with the var. contortum of that species, the var. platyphyllum Lindb. with S. 
subsecundum vax. viride Boul. (or var. auriculatum Lindb.) The var. cyclophyllum 
Lindb., by some authors, and subsequently by Lindberg himself considered a species, 
is said also by Braithwaite to correspond with the var. obeszim Wils. of the former. 
There seems to be considerable difference of opinion about this variety, which, 
according to Lesquereux and James (Mosses of North America, p. 22) is allied to 8. 
subsecundum rather than to S. /ardcinum, as it is described with ‘‘cortical cells in 

a single layer.” It has very large roundish stem leaves, concave and cucullate, and 
the stems are frequently simple, or with very few, short, obtuse branches. 

D. ACUTIFOLIA. 

Usually slender. Cuticular cells of stem not fibrose, some- 
times porose. Stem leaves bordered. Branch leaves ovate- 
lanceolate or lanceolate, (rarely shortly ovate and obtuse), acute 
or narrowly acuminate, narrowly truncate and toothed at apex. 
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7. Sphagnum teres Angstr. (S. squarrosum var. teres Schp., 

Braithw. Sphagnacez.) (Tab. VII. C.) 

Slender; yellowish green or brownish; 4-8 inches high. 
Stem brownish red ; cuticular cells usually in 3 layers, sometimes 
4, not porose. Stem leaves large, soft, broadly oblong-lingulate 
and spathulate, rounded and somewhat fimbriate at the top; cells 
without fibres or pores, short and very broad above, gradually 
becoming longer and narrower towards the base; dorder very 
faint or nearly obsolete, of narrow cells (but not so narrow as in 
most species), hardly reaching the summit of the leaf, and of egual 
width throughout. Branches 4-5 in a fascicle, the pendent ones 
closely appressed to stem; divergent branches terete, slender, 
leaves imbricate, only very slightly recurved at apex, broadly 
ovate, narrowed from the middle upwards to a rather acute 
point, 3-4 toothed at apex. Hyaline cells short and broad, with 
very large pores. Chlorophyllose cells narrow oval-rectangular 
in section, usually emerging on both sides of the leaf, but always 
more so on the dorsal than on the ventral face. Male amentula 
clavate, the apex beyond the antheridia, subsequently elongating 
and flagelliform. Dioicous. 

Var. B. subteres (S. squarrosum var. subteres Lindb.). 
Slender, elongated, 6-10 inches high, bright green. Branches 
elongated ; leaves with the upper half recurved, and attenuated to 
apex. 

Var. y. sguarrosulum Warnst. (S. squarrosulum Lesq., S. 
squarrosum var. squarrosulum Schp. Syn.). Small (variable 
in size), slender, deep green above, whitish below; leaves smad/, 
squarrose from the middle. 

Var. 8. daxum Dixon (S. sguarrosum var. laxum Braithw.). 
Pale whitish green, usually ochraceous at base with ferruginous 
deposit, soft, fragile ; 6-10inches high. Stem leaves short, broad, 
quadrate or quadrate-oval, laxly areolate, often strongly fimbriate 
at the truncate apex. Branches very long, straight, deflexed, 
flagelliform ; branch leaves divergent, straight, not squarrose 
(though here and there a branch may be found with the leaves 
strongly squarrose), ovate-lanceolate, acute. 

Has. Boggy places and springs in subalpine districts. Not common. The 
vars. 8 and 4 usually in more shady places. The var. 5 in ditches with iron d it 
Eskdale, Yorkshire ; Flitwick, Bedfordshire. nape 

* Sphagnum squarrosum Pers. (Tab. VII. D.). 

Larger in all its parts than S. teres, 8-18 inches high, rival- 
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ling S. cymébzfoltum in robustness. Cuticular cells of stem 2” two 
layers. Leaves of divergent branches strongly squarrose from the 
middle in the lower two-thirds of the branch, in the upper third 
imbricate and terete; their form as in S. ¢eres, but much larger, 
the hyaline cells somewhat larger also. Male amentula clavate, 
rarely attenuated. Monoicous or dioicious. 

Var. B. tmbricatum Schp. Robust. Branch leaves more 
or less zmbricated. 

Has. Bogs, frequent. 

Dr. Braithwaite in his splendid work on the Sphagnacez has clearly shown 
that S. zeves cannot be separated as a species from S. sguarrosum. I have followed 
Cardot, however, in subordinating the latter to the former, as a sub-species, instead of 
making S. ¢eves a variety or sub-species of S. sgzarrosum, fully concurring in his 
reasons for so doing. Squarrose-leaved forms must be considered as diverging from 
the more normal, imbricated forms, and not vice versd; it is on precisely the same 
principle that the costortum forms of S. szbsecundum are looked upon as secondary 
to the type of that species, the var. sedozdes to S. Pylatez, and the var. compactum to 
S. rigidum. The fact that the sgzarrosum forms are more robust than those of S. ¢eres 
is of course no argument against this view, as precisely the same is the case with the 
vars. contortum and obesum of S. subsecundum, and the var. réparium of S. cnter- 
mediune. 

S. squarrosum is united with S. teres by an almost unbroken series of forms through 
the var. sguarrosulum. The var. sudteres differs from the type in scarcely anything 
but the more slender build and the slightly more recurved leaves; intermediate forms 
connect this variety with the type, and the same is the case with S. sgwarrosum and 
its var. zmbrécatum, which are united by all possible shades of transitional forms. 
The extreme form of tke latter, with the leaves all imbricated and not squarrose, 
would appear to be very rare. 

S. sguarrosum can hardly be confused with any other species; the var. 
sguarrosulum of S. cymbifolium might at first sight be sometimes taken for it, but the 
acute branch leaves of S. sguarrosum will, on closer examination, make the distinction 
manifest at once. It is somewhat different with S. teres, forms of which might easily 
be taken for some others of the Acutifolia section, but the form of the stem leaves, 
rounded at the summit and not distinctly larger above than at the base, and 
especially their very narrow margin, not widened at the base, will always reveal their 
identity. The var. /axum was at first described by Braithwaite as S. fmbriatum var. 
robustum, and the broad, strongly fimbriate stem leaves are very suggestive of this 
species ; I find, however, some of the stem leaves exactly typical of S. eres, while 
others in abnormal stems have both the form and areolation of branch leaves of 8S. 
sguarrosum, but a little more obtuse ; and, moreover, the margin of narrow cells, 
though slightly broader at base, never passes into the very broad, dense column of 
linear cells so marked in S. fimédriatum. 

8. Sphagnum acutifolium Ehrh. (Tab. VII. E.). 

Tufts soft, pink, pale green, or whitish, but a/ways with 
some admixture of red (in very rare cases confined to the male 
amentula), 3-12 inches high. Stem generally reddish, some- 
times green, cuticular cells with or usually without pores. Stem 
leaves very variable, usually small, oval-triangular, gradually or 
abruptly narrowed to an obtuse point, with about 5 teeth; some- 
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times larger, lingulate or broadly oblong with a more or less 

rounded top and somewhat fringed, but a/ways wider at the base 

than at the top. Upper cells usually without fibres and pores, 

sometimes slightly fibrose and more rarely porose. Border, com- 

posed of linear cells, very wide at the base, gradually narrowing 

upwards, dut still remaining of some width, and reaching to apex. 

Divergent branches soft, slender. Leaves varying from almost 

exactly oval to narrowly ovate-lanceolate, truncate and toothed at 
apex, where the margin is incurved. Hyaline cells large, with 
large pores. Chlorophyllose cells oval-triangular in section, on 
the ventral surface of the leaf, scarcely reaching the dorsal face. 
Male amentula always red. Monoicous or dioicous. 

* Vars. more or less rosy or pink. 

+ Branch leaves short, oval, more or less obtuse. 

Var. 8. rubellum Russ. (S. rubellum Wils, Schp. Syn.) 
Stem leaves large, broad, rather obtuse, usually non-fibrose. 
Plants short, slender, dright red. Leaves somewhat sudsecund. 

Var. y. ¢enellum Schp. Stem leaves as in var. rudellum. 
Plants pale red or whitish, very slender. 

Var. 6. gracile Russ. Stem leaves almost as in var. 
rubellum, slightly fibrose above. Plants variegated with green 
and red. Pores of hyaline cells with a distinct annular 
border. 

Var. «. elegans Braithw. Stem leaves elongate, oblong- 
lingulate, abruptly narrowed to an obtuse point, fibrose above. 
Branches densely set. Plants compactly tufted, rose coloured, 
often white at the tip of the branches. 

Var.¢. purpureum Schp. Stem leaves almost as in var. 
rubellum, but usually fibrose above. Densely tufted, with the 
branches closely set. Usually purple throughout. Rather 
robust. 

Var. 1. guinquefarium Lindb. Stem leaves from a broad 
base, deltoid-ovate, narrowed to the truncated apex. Branch 
leaves closely and regularly imbricated, disposed in 5 rows, 
which are more distinct when dry. 

tf Branch leaves ovate-lanceolate, elongated. 

Var. 6. deflexum Schp. Branches long, rather rigid, 
closely set, deflexed. Plants green, tinged with red. 
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** Vars. brown, yellowish, or whitish. 

+ Branch leaves short, oval, more or less obtuse. 

Var. « fuscum Schp. Bright yellowtsh brown above, 
fuscous below; slender, in dense cushions. Stems dark brown, 
branches short. 

Var. x. arctum Braithw. Very compact and short, fragile. 
Pale yellow above, whitish brown below. Branches very short, 
densely crowded, ascending. 

tt Branch leaves ovate-lanceolate, elongated. 

Var. A. luridum Hib. (forma stricta Warnst.) Stem leaves 
large, elongate, oblong, suddenly narrowed to a point. Branches 
short, closely set, ascending. Tufts dense, of a dirty brownish 
green colour. : 

Var. wu. patulum Schp. Stem leaves oblong-lingulate, 
more or less narrowed above but truncate. Branches /ax, leaves 
loosely imbricated. Pale green, rather tall and robust. 

Var.v. dzxte-virens Braithw. Branches laxly set; leaves 
loosely imbricated, broadly ovate below, suddenly narrowed to an 
elongated point. /2 small dense cushions, bright green above, 
pale below. 

Has. Bogs and pools. Very common. 

S. acutifolium is the most variable of all the species. The varieties are so 
endless, and so complex in character, as almost to defy classification. Almost every 

writer on the genus has his own system and his own nomenclature ; and since different 
authors base their systems on such different characters as the form of the stem leaves, 
the form and arrangement of the branch leaves, the arrangement of the pores in the 

hyaline cells, etc., any attempt to collate these various forms is frustrated by the over- 
lapping of the groups. When it is stated that Russow and Warnstorf alone describe 

far more than 50 forms, Cardot above 30 European forms, only a part of these 

corresponding to the former ones, and so on with other authors, some idea will be 

formed of the great number of varieties and the difficulty of treating them. I have 

endeavoured in the first place to select only the most clearly marked forms among 

the British varieties, and in the second place to arrange them less with a view to a 
natural classification than with the hope of rendering their identification—so far as 
identification of varieties is possible by description alone—as easy as possible. 

The var. rzbel/um has been often considered a separate species, and has some 
right to be placed as a sub-species, but hardly more so than the vars. fescum, lurtdum 
and guinguefartum. WHobkirk (Syu., Zd. 2) places it under the section Subsecunda, 
with which it has some relationship ; and if it stood alone in the form of leaf, its 
removal from the section Acutifolia would leave that group a very natural one in the 

covate-lanceolate and acuminate leaves; but as so many of the other varieties have 

similarly shaped leaves, while their affinities with S. acazfohwm are undoubted, the 
removal of .S. vzdel/um alone in no way improves the general classification, while its 

relationship to S. acetéfolzum in other respects can hardly be questioned. 

The vars. fzscum Schp. and éuredum Hiib. comprise each a considerable 
variety of forms, chiefly varying in size and habit of growth; the plant described and 
figured by Braithwaite under the latter name would appear to be the forma stricta of 
Warnstorf. 
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The red hue prevalent in S. acatzfolium is usually sufficient to distinguish it from 

any other species ; where this is absent and confusion is likely to arise with any dther, 

I have endeavoured to point out the distinguishing characters under the description of 

that plant. 

* Sphagnum Girgensohnii Russ. (S. s¢rictum Lindb., Braithw. 

Sphagnacee). (Tab. VII. F.) 

Closely resembling S. fimbriatum it differs in the somewhat | 

more robust habit, with the branches slightly shorter and 

stouter; and especially in the stem leaves, which are broadly 

oblong, not wider above than at the base, and only fimbriate over 

about 4 to % the width of the leaf at apex, with the margin of 

narrow cells reaching nearly to the top. Male amentula clavate, 

yellowish brown. 

Var. B. squarrosulum Russ. Plants very smadl/; branch 
leaves recurved at apex. 

Has. Bogs in mountainous districts. Rare. The var. 8 in Yorkshire. 

After some hesitation I have followed Cardot in ranking S. Girgensohnid as a sub- 
species of S. acztifolium. Briefly stated the reasons for so doing are the following. 
The differences between the two plants are practically these. 

S. acutifolium. 

Cuticular cells usually non-porose; in 
var. robustun: and others, porose. 

Usually tinged with red. In var. vobustum 
and others the red is entirely absent 
except in the male amentula. 

Inflorescence monoicous; occasionally, 
as in var. vobustum, dioicous. 

Branches soft; in var. vodustum more 
rigid. 

Stem leaves narrowed above, 5-toothed at 
apex, or rounded with a broad top, 
truncated and fimbriated, notably in the 
vars. vobustum and sub-fimbriatum 
Braithw. 

Male amentula red. 

S. Girgensohnii. 

Cuticular cells porose. 

No red tinge present. 

Inflorescence dioicous. 

Branches rigid. 

Stem leaves rounded above and truncate, 
broadly fimbriated at apex. 

Male amentula brownish yellow. 

It will be seen from this that with the single exception of the brownish yellow 
male amentula of S. Gergensohniz, never red as in S. acutzfolium—a character which 
by itself is hardly enough to separate species—there is no feature of S. Girgensohniz 
that does not occur in some form or other of S. aczdtzfolium. This, which in itself 
would not be conclusive, is surely rendered so by the fact that all these characters are 
re-united in S. acutifolvum var. robustum Russ. (S. Russowz, Warnst.). Certain 
forms of this plant, the affinity of which with S. acze¢zfo/zum is not questioned, differ 
from S. Giryensohnzz in nothing but the colour of the male amentula, the rest of the 
plants being without a tinge of red (e.g., 8. Ressow7 var. molle Warnst.). The same 
would appear to be the case with Braithwaite’s var. sub-fimbriatum of S. acutifolium, 
except that this variety has the softness of its type instead of the stiffer habit of S. 
Girgensohniz. 

It seems perfectly clear, therefore, that S. Girgensohnzd is an intermediate stage 
between S. acutzfolium and S. fimbriatum, but so closely linked with the former by 
the var. vobustum of that species, that it must take its rank with it as a sub-species. 
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In the description I have compared it with S. fimbriatum, because from the colour it 
is more likely to be confounded with that species, to which indeed, on the opposite 
side, it is very closely related. 

_. From all other species the broad border of the stem leaves taken in conjunction 
with the numerous large pores of the branch leaves will at once distinguish it. 

9. Sphagnum fimbriatum Wils. (Tab. VII. G.). 

Loosely tufted; pale green or whitish brown; tall and 
slender, 6-14 inches high. Stem pale, cuticular cells in 2 
or: 3 layers, porose. Stem leaves very broadly obovate- 
spathulate, almost as broad as long, wider above, rounded and 
slightly flattened at summit, the whole of which, together with 
the upper portion of the sides, is frznged as with delicate cilia by 
the thread-like partitions of the eroded cells. Aveolation 
very wide at summit, narrowing downwards, without fibres or pores 
but with partitions across many of the cells. Cells at basal 
angles extremely narrow, forming a border or column on each 
side extending to about 34 the width of the leaf, the median basal 
cells between the borders being much wider. Branches 3-4 
together, very long and slender, two arcuate and decurved, the 
others pendent and appressed to stem. Branch leaves closely 
imbricated, lower ovate-lanceolate, upper lanceolate, gradually 
narrowed from below the middle to the acute apex, which is 
slightly truncated and toothed ; margin incurved above. Hyaline 
cells of medium size, with many large pores. Chlorophyllose cells 
in section compressed, elliptical or slightly cuneiform, emergent 
on the upper surface of the leaf, usually slightly enclosed by the 
hyaline on the back. Perichztial bracts large, obtuse. Male 
amentula yellowish, fuszform. 

Has. Bogs and marshes, frequent ; usually abundantly fertile. 

Sphagnum fimbriatum is one of the least variable members of the genus; in 
colour it is always of a pale green or yellowish brown, without tinge of red; this will 
serve to distinguish it from all forms of S. acutzfolium except the very few which are 
entirely green, and from these the stem leaves serve essentially to separate it, as indeed 
they do from all other species, the only approach to it in this respect being in the case 
of S. Gérgensohnii, S. Lindbergéé and some forms of S. ¢eves ; from the last the broadly 
bordered stem leaves will, as mentioned under that species, clearly distinguish it, as 
will the rounded summit of the stem leaves and the numerous large pores in the branch 
leaves from S. Lindbergdéi. The characters by which it may be known from S. 
Girgensohnid are pointed out under that plant. 

The leaves of S. fimbriatum axe occasionally distinctly squarrose, in which case 
the resemblance to some forms of S. ¢eves is very striking ; they are however decidedly 
narrower than the leaves of that species. 

The transverse partitions of the cells of the stem leaves are much more numerous 
and distinct in S. Ambrdatum than in other species in which they occur. 
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10. Sphagnum Lindbergii Schp. (Tab. VIII. A.) 

Robust, 6-12 inches high. Variously coloured, usually 
yellowish green, with a more or less deep tinge of reddish brown. 
Stem dark brown; cuticular cells wethout pores. Stem leaves 
reflexed, shortly and broadly oblong or almost square, slightly 
wider at the top and ¢runcate, fimbriated across the whole width 
of the leaf, but not down the sides, cells very broad and lax above, 
gradually narrowing towards the base, especially at margin, where 
they form a wide border which rapidly becomes narrower as it 
ascends the leaf. A few fibres and pores only in the small 
auricular cells at base. Branches 4-5 in a fascicle, the divergent 
ones spreading, the pendent closely appressed to the stem. Branch 
leaves more or less seriate in 5 rows, slightly undulate when dry 
(in some forms distinctly so, in others not at all), firm, glossy, 
broadly or narrowly ovate-lanceolate, more or less acuminate, 
truncate and toothed at apex, with involute margin; border of 
narrow cells rather distinct, widest at base. Hyaline cells with 
pores of a medium size, usually few in number, but sometimes 
more numerous. Chlorophyllose cells oval-cuneiform, emerging 
on the dorsal face, covered by the hyaline on the ventral surface. 
Antheridia on pendent branches. 

Has. Deep bogs in the north; Ross; Shetland. 

A very fine plant, resembling S. ztermedium, but differing entirely in the form of 
the stem leaves, and also in the branch leaves not flexuose or recurved when dry. I 
have received a variety of forms gathered in Labrador, from the Rev. A. C. Waghorne, 
some of them, notably vars. zmmersum and fuscescens Warnst., very robust, dark 
brown or purplish black, with very large, elongated leaves, which are secund at the 
apex of the branches, and sometimes distinctly undulate when dry. 

11. Sphagnum intermedium Hoffm. (S. recurvum P. 
Beauv., Schp. Syn.) (Tab. VIII. B.) 

In loose masses, pale green or whitish, 6-12 inches high or 
more. Stem very pale, greenish white; cuticular cells usually 
in 2 layers, hardly distinct from the outer layers of the central 
axis, non-porose. Stem leaves small, reflexed, deltoid or ovate- 
triangular, narrowed to an obtuse point, which is toothed or 
slightly eroded ; cells mostly without fibres or pores, border very 
broad at base, narrowing upwards but reaching summit, and still 
several cells in width in the upper part of the leaf. Stem con- 
cealed by the pendent branches, which are closely appressed. 
Leaves of divergent branches broadly lanceolate ; closely 
imbricated, erecto-patent and straight when moist, when ary 
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undulate at margins, flexuose and recurved at apex, so as to give 
the branches a soft and feathery appearance. Margin involute at 
the tip, apex toothed, truncate. Hyaline cells with a very few 
small pores. Chlorophyllose cells oval-triangular in section, on 
the dorsal surface. Spores yellow. 

Var. 8. riparium Lindb. (S. riparium Angstr., S. spectabile 
Schp. Syn.) Taller and more robust, deep green. Stem leaves 
larger, deltoid ovate, rounded and slightly fringed at apex, with- 
out fibres. Branches long, leaves scarcely undulated when dry ; 
elongated at apex, the point sometimes composed of chloro- 
phyllose cells without hyaline ones. 

Var. y. pulchrum Lindb. Rodust, golden yellow. Stem leaves 
fibrose above, contracted into a minute, recurved apiculus. 
Branches thick, short, spreading or ascending, dense-leaved. 

Has. Bogs and pools, frequent. The var. 8 more or less immersed. The var. 
¥ in bogs in the north. 

Sphagnum intermedium in the humid state is difficult to distinguish from S. 
Girgensohnit, and some green forms of S. acutifolium and S. subsecundum. The 
broadly-bordered, non-fibrose stem leaves of the present species will distinguish it 
from the last which has also the pores of the branch leaves numerous ; while the large 
pores in the branch leaves of the two former will serve to distinguish them at the outset. 
‘When dry the soft, flexuose, and recurved leaves, flattened above and not involute or 
tubular, at once separate it from all other species. It may be remarked that the 
squarrose leaves of S. sqguarrosum are more rigid, and, as it were, suddenly Jen¢ back 
at an angle from the rest of the leaf, while the recurved leaves of the present species 
turn back in a gradual curve. 

The differences between the present plant and S. casfzdatum are dealt with under 
that species. 

There seems no sufficient reason to consider the var. rzparzum as a sub-species ; 
the peculiar areolation of the leaf apex is found in other varieties of this plant, and 
also in submerged forms of .S. caspedatum and S. Lindbergid, and is probably only a 
state directly induced by the aquatic habit, and not confined to any one species or even 
group of species; it is by no means constant even in this variety, and when it does 
occur is often absent in some of the leaves of a branch ; there may frequently also be 
found leaves in which the apex is mainly composed of hyaline cells narrow and destitute 
of fibres. 

12. Sphagnum cuspidatum Ehrh. (Tab. VIII. C.). 

Green or yellowish white; usually more or less aquatic and 
submerged, 6-18 inches high or more. Stem pale green or 
pale brown, cuticular cells in 2-3 layers, dzstzuct, not porose. 
Stem leaves longer than in the last species, often pointed, /7drose 
in the upper part and often to the base; margin as in that 
species, but of somewhat longer and narrower cells. Pendent 
branches not so closely appressed, and ot concealing the stem. 
Divergent branches cuspidate at the apex, with the upper leaves 
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often falcato-secund ; the leaves less closely imbricated than in S. 

intermedium, longer and narrower, with a broader margin, the 

cells usually with rather more numerous pores; undulated at 

margin, but less flexuose when dry and hardly recurved at apex 

except in the short branches of the capitulum. Pericheetial bracts 

less pointed. Spores drown. In other respects like S. iter. 

medium. 

Var. 8. falcatum Russ. Branches more or less arcuate and 
faicate ; branch leaves narrowly lanceolate, the terminal ones 

Salcate. 

Var. y. plumosum Nees and Hornsch. Submerged, flaccid, 
elongated. Branches uniform, divergent, plumose, with. very 
long, lanceolate-subulate, spreading leaves. 

Var.8. Torreyanum Braithw. (S. Torreyanum Sull.) Sub- 
merged, very robust, more rigid; dirty brown. Stem leaves 
large, xon-fibrose. Branch leaves very large, elongate, lanceolate- 
subulate, tubulose and toothed at apex, the hyaline cells with 
numerous pores. 

Var. «. brevifolium Lindb. Stems firm, 5-6 inches high, 
pale; stem leaves short, ovate, obtuse. Branches in closely set 
fascicles, short, ascending and divergent, arcuato-decurved from 
the middle, attenuated; the leaves subsecund when dry, short, 
ovate, somewhat oblique and unequal sided. 

Has. Pools and wet bogs, frequent. The vars. B, y, 5, in standing water. 
Var. Yorreyanum, Whitchurch, Shropshire. 

T have retained S. cuspzdatum as a species, though very doubtful whether it ought 
not to be considered a sub-species of S. ztermedium. The characters by which they 
are separated are almost all comparative. Authors differ very much in their descrip- 
tion of the state of the leaves when dry, some saying they are not at all crisped, while 
others describe them as more or less flexuose. The fact is they vary considerably, 

some forms having the leaves when dry, straight, and only slightly undulated at 
margin, while in others they are recurved and flexuose, almost exactly as in S. zuéer- 
medium, This is the case with a form sent me by Mr. Boswell, from Whixall, Shrop- 
shire. In the short branches of the capitulum the leaves seem indeed usually to be 
recurved at apex, exactly as in S. zwtermedium. The stem leaves, too, are not 
always fibrose, and forms are found, according to Cardot, with the cuticular cells in- 
distinct. 

The var. plumosum is a very beautiful form when growing, but it is almost im- 
possible to preserve its delicate, feathery appearance when dried. In one form (var. 
serrulatum Schlieph.), which I have gathered on Bodmin Moors, Cornwall, the 
broad borders of linear non-fibrose cells in the branch leaves are distinctly toothed at 
the apex of the leaf, and run together into a long, very narrow denticulate point, not’ 
at all unlike the apex of the leaves of some of the Harpidioid Hypna. 

Another form (var. zonocladum Kling.) is very lax, with the branches solitary or 
almost so; stem leaves and branch leaves similar, broadly truncated above; the 
upper part of the leaves is sometimes composed mainly of chlorophyllose cells, inter-. 
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mixed with a few hyaline ones, some of which are destitute of fibres ; in other leaves 
the whole tissue is composed of chlorophyllose cells, arranged in a lax network. I 
have gathered this form, or one very closely approaching it, on Ben Lawers. 

The long flat leaves of S. ceespzdatum, undulated at margin, are sufficient to dis- 
tinguish it from all others of the Acutifolia section, except S. zztermedium, which 
differs in the characters given above. 

SUB-CLASS Il. ANDRE ZALES. 

Spores and Columella developed from the Endothecium, the 
Columella not penetrating the spore-bearing layer. Spore-sac 
not separated from the wall of the capsule by any air-cavity. 
Capsule opening by longitudinal slits. 

ORDER IJ. ANDREAKACEZ. 

Mosses with something the habit of Grimmia, in small 
compact cushions or more rarely in laxer tufts ; growing on rocks; 
of a dark reddish or purplish colour; stems slender, rooting only 
at the base, very fragile when dry, dichotomous, with fasciculate 
branches. Leaves usually crowded, small, erecto-patent or falcato- 

secund, of rather thick texture, from bright orange to deep 
reddish black, usually more or less papillose; cells small, 
incrassate, rectangular and often sinuose at base, small, rounded 
or angular above. 

Flowers terminal ; fruit, as in Sphagnum, enclosed until ripe 
in the perichetium, then exserted on a pseudopodium by the 
elongation of the vaginula; calyptra membranaceous, irregularly 
torn at the base. Capsule oval, without lid, splitting perpendicu- 
larly into 4, rarely 6-8 valves, united at top and bottom. Columella 
persistent. Spores smooth or lightly papillose. 

The leaves when viewed by transmitted light are usually of 

a bright orange or reddish brown, but when seen by reflected 
light, as in the field, and especially when dry, they appear of a 
much duller and darker hue, not unfrequently appearing almost 
black. It is only when quite young and half-developed that they 
show any trace of chlorophyll. In leaf-structure there is a 
certain resemblance to the Grimmiacez, and they are by Lindberg 
placed next to that order. 

There is, as in the Sphagnacea, very little variation in the 
fruit ; the specific characters have therefore to be drawn almost 
entirely from the perichzetia and the leaves; it is probably on 
this account that there has been a tendency to found species on 
somewhat slight and inadequate characters. 
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The species of Andreza inhabit silicious and quartzose (not 
calcareous) rocks, in alpine and subalpine regions of both 
hemispheres, chiefly in the higher latitudes. In Europe it 1s in 
Scandinavia that they are found in greatest abundance and variety, 
and there are several endemic species there. 

It will be found a material aid in the determination of these 
plants to soak the leaves, or heat them for a minute or two over 
a spirit lamp, in strong caustic soda or potash ; this renders them 
more transparent and elucidates the structure of the cells and 
nerve. Care must be taken, in examining the leaf margin, to 
avoid taking for a normal condition the eroded appearance of the 
cells which, in older leaves especially, is often found to obtain, 
from the wearing away of part of the cell wall; this often gives 
a false appearance of papillosity, crenulation, or dentation, or it 
may suggest a more or less hyaline border to the leaf, and in the 
nerved species may easily lead to an erroneous conclusion that the 
nerve is excurrent. 

2. ANDREA Ebrh. 

The only genus. 
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ESSsSinp hyZMervedd just ctkcsa’. icine jsstay shjaaio Hacdioedion cas aaksvaasGeetok Saadewes Guts saawaine ee Sioa 3 

3 Ls. ovate-lanceolate, papillose, obtuse or more or less acute ............ 2. petrophila 
Ls. obovate-spathulate, shortly acuminate, smooth.............cseeseseseeeeeeee 2. alpina 

3 { Ls. all similar, papillose, nerve marrow .........cccceccceseeceeee seeeeeceeeeeees 4. nivalis 
Stem Is. smaller than perich. ls., smooth or nearly so........ 

ri ae thick, occupying nearly all upper part of subula...... w3*. crassinervia 
Nerve less defined, occupying only middle % of subula:.........ceccecsseeee 3. Rothit 

A. Eu-ANDREAA. 

Perichetial ‘bracts different from the leaves, erect and con- 
volute, nerveless, or almost so. Capsule 4-valved. 

1. Andreza petrophila Ehrh. (Tab. VIII. D.) 

Tufts smad/, olivaceous or dark brown. Stems slender, 3-1 
inch high, simple, or several times forked, usually erect. Leaves 
crowded, imbricated or more or less turned to one side, small, 
ovate- or oblong-lanceolate, usually patent from an erect base, often 
falcato-secund, narrowed at apex but usually obtuse, sometimes 
with a minute apiculus formed of a single cell, sometimes more 
acute, the tip often oblique ; margins incurved, entire ; xerveless, 
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strongly papillose at back, especially in the upper part. Areola- 
tion narrowly rectangular at base, sinuose, with very incrassate 
walls, gradually shorter upwards, in the upper~half of the leaf 
rounded-hexagonal, almost always more or less angular, arranged 
in longitudinal rows. Autoicous; male flower on the apex of a 
separate branch; perichetium large, inner bracts convolute, 
broadly oblong, obtusely pointed; outer bracts strongly papillose, 
the inner almost smooth, but usually slightly papillose towards 
the apex. 

Var. B. acuminata Schp. More robust. Leaves spreading, 
acuminate, with longer papillz. 

Var. y. gracilis Schp. Stems very slender, branched, reddish ; 
leaves more distant, broadly oblong-lanceolate, suberect ; periche- 
tium narrow, cylindric. 

Var. 8. alpestris Thed. (A. alpestris Schp. Syn.) Densely 
cushioned; black-brown, shiny. Stems very slender, much 
branched. Leaves small, crowded, closely imbricated when dry, 
obtuse, cells less incrassate, less distinctly papillose. 

Var. «. sparsifolia Lindb. (A. sparsifolia Zett., Schp. Syn.) 
In small lax tufts, stems very slender and fragile, flexuose, with 
few branches. Leaves small, distant, spreading, the uppermost 
secund, lanceolate, gradually acuminate, acute, more shortly 
papillose. 

Has. Mountain rocks; common. The vars. B, 6, e, on the higher mountains ; 

var. alpestris rare. Var. sparstfolia, Ben More, Perthshire. 

A very variable species within certain limits, principally in the form and direction 
of the leaves; these are often more or less secund; when markedly so it is the var. 
homomalla Thed. The vars. facctda and sylvicola Schp. agree with var. acuminata 
in having the leaves gradually tapering to the summit, but do not appear to be very 
marked forms. The var. a/gestris has been frequently considered a species, but the 
differences are too slight to render this admissible ; the leaves vary in size, their close 
imbrication when dry and the less papillose areolation constitute almost the only 
points of distinction. The var. sfarszfolia is a more striking form, but its structural 
differences are very insignificant. 

A. obovata Thed., a nearly allied species hitherto only found in Norway, differs 
in the leaves, broader below, more acuminate, not papillose ; in fact much resembling 
those of A. a/pina, but smaller, and more longly acuminate, with the basal margin 
quite entire, and with larger cells. 

2. Andresea alpina Smith (Lichenastrum alpinum Dill.) 
(Tab. VIII. E.). 

A larger plant than the last species, less slender and fragile, 
1-3 inches high, in larger, looser tufts, fastigiate branched, of a 
rich purplish red. Leaves larger, broader, obovate, spathulate, 
acuminate or obtusely pointed, panduriform by contraction 
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just below the middle, erecto-patent when moist, when dry more 
closely imbricated, smooth, glossy, erveless. Margin distinctly 
denticulate above the base, entire in the upper part of the leaf. 
Cells smooth, oval or rounded-hexagonal at apex, in parallel rows, 
gradually becoming more elongate and sinuosely angular down- 
wards, at base extremely narrow and sinuose, with very incrassate 
walls. Autoicous. Perichztial bracts resembling the comal leaves, 
but larger, broader, convolute, more shortly acuminate. 

Var. B. compacta Hook. Densely cushioned, dark purplish 
black. Branches straight, equal; leaves closely imbricated. 

Var.y. flavicans Hook. Stems elongated, filiform, the leaves 
more distant, laxly imbricated, yellowzsh. 

Has. Mountain rocks, frequent. The var. 8 on the higher mountains of Scot- 
land and Wales ; the var. y on Ben Nevis. 

This fine and distinct species, though distributed all over Britain and not rare on 
our mountains, is almost unknown on the Continent, being only recorded from a few 
localities in Norway. It is in its usual growth a much taller and less rigid plant than 
any of the forms of A. Zetrophila, and is indeed more likely to be mistaken for a 
species of Hepatic, such as Wardta emarginata, with which it may occasionally be 
found associated, and to which, indeed, it bears considerable superficial resemblance, 
than for any other species of moss. The var. favzcans has some resemblance to A. 
Hartman, another of the Scandinavian species, which, however, may be known by 
its more obtuse, entire leaves, and larger areolation. 

3. Andreza Rothii Web. & Mohr. (A. rupestris Schp. Syn.) 
(Tab. VIII. F.). 

In small, dense, blackish tufts, laxly coherent when moist. 
Stems erect or decumbent, slender, very fragile when dry, less 
than one inch high. Leaves crowded, erecto-patent or more 
usually turned to one side, and generally more or less falcate ; 
from an oblong, oval, or slightly obovate base, either gradually 
or suddenly narrowed to a long lanceolate or narrowly linear 
limb, tapering to an obtuse point. Nerve strong, 4-4 width of 
leaf at base, reaching to apex or excurrent (in sub-species cras- 
sinervia), occupying the greater part of the limb in the upper part. 
Margin plane, entire or faintly dentate at apex. Cells rounded, 
hexagonal and punctiform above with very incrassate walls, 
Smooth, not much altered below except at mid-base, where a few 
rows of cells on each side of the nerve are narrowly rectangular. 
Autoicous. Inner perichztial leaves convolute, sheathing, nerve- 
less or thinly nerved, broadly ovate, gradually or somewhat 
abruptly acuminate, narrower and more tapering than in the two 
previous species. 
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Type. Leaves erecto-patent or secund, gradually narrowed 
from base upwards, entire, lamina usually of 3-5 cells width in 
upper part of limb. 

Var. 8. grimsulana Hook. & Wils. (A. Rothii var. frigida 
Lindb., Braithw. Br. M. Fl.). More robust, taller, usually of a 
more reddish tinge. Leaves broader, gradually narrowed from 
the base, more solid. 

Var. y. hamata Lindb. Intermediate between the type and 
var. falcata. Leaves falcato-secund, gradually narrowed from 
base upwards, lamina zarrow, but continuous above, enxtzre. 

Var. 6. falcata Lindb. (A. falcata Schp. Syn.). Leaves falcato- 
secund, abruptly narrowed above the broader, obovate base to a 
long, linear limb, the lamina continued to apex, very narrow and 
indistinct in the upper part, usually of about 2-3 series of cells ; 
frequently dzstinctly notched towards the apex. 

Has. Mountain rocks, frequent. The var. 8, wet rocks on high mountains. 
The var. 8 as frequent as the type. 

The characters which mark the vars. Aamata and falcata are very ill-defined ; 
the sudden narrowing of the leaf above the base is by no means constant even in all 
the leaves from a single stem; the relative width of the lamina in the upper part 
varies very much also (it must be remembered that the young comal leaves do not 
afford any safe guidance in this respect); and a faint notching may occasionally be 
seen in the upper leaves even of the type. The form of leaf typical of the var. falcata 
is also associated occasionally with a spreading (not falcato-secund) position of the 
leaves. 

In the forms with a narrow base to the leaves the lower cells are more distinctly 
rectangular ; in the /a/cata forms they are usually more rounded and very little 
different from the upper cells except those very near the nerve. In examining the 
upper cells of this species it should be noted that on the surface of the leaf they are 
angular and more or less regularly hexagonal, but in the interior of the cell the wall is 
thickened in such a way that the cell cavity is rounded, or punctiform, hence the 
areolation takes a different aspect according as the microscope is focussed on the sur- 
face of the leaf or slightly lower down. 

The lower part of the stem and innovations is not unfrequently clothed with 
minute scale-like leaves, ovate, with a short apiculus. 

* Andreea crassinervia Bruch. (Tab. VIII. G.). 

Differs from A. Rothii only in the stronger nerve, the limb of 
the leaf very narrowly contracted from just above the expanded 
base, the lamina in the upper part extremely narrow, sometimes 
ceasing below the apex so that the nerve ts slightly excurrent. 

Var. B. Huntii Braithw. (A. Auntie Limpr.). Taller ; 
leaves longer with a narrower nerve. Perichaztial bracts shorter, 
obtuse or apiculate, papzllose. 

Has. Alpine rocks ; apparently very rare. The var. 8, Lake District. 
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In reading the descriptions given by various authors of this plant, one cannot but 

be struck with the uncertainty of the characters relied upon to distinguish it ; what is 

held by one writer to be a distinctive character being held of no importance by 

another, so that one is compelled to doubt its stability as a species ; and an examina- 

tion of a considerable number of specimens has entirely confirmed me in this view ; 

indeed, after carefully examining a large number of leaves of 4. Kothi¢ and of the 

present plant I am inclined to doubt whether it has a full title even to the rank of a 

sub-species of the former. According to Braithwaite, the leaves are of almost exactly 

the same form as in 4. Rothzz, or its var. Aamata, only very narrow and subulate in 

the upper part, and with the nerve apparently excurrent as a papillose subula ; but 

even this seemingly important distinction disappears when on closer examination it is 

found that the lamina is really continued to apex zz a@ single series of cells. Now, I 
have frequently found forms of 4. Rothz2, and especially its var. faécata, to have the 
limb of the leaf more than usually narrow, with only two series of cells in its upper 
part ; indeed, according to C. Miiller, the var. fa/cata has the nerve ‘‘ occupying the 
whole apex.” The form of the leaf-base, oblong and gradually narrowed above, can- 
not be held characteristic, since in what are, I suppose, fairly typical specimens of 4. 
crassinervia, viz., those gathered by Arnell at Herndsand, Sweden (Afuscz Galha, 
No. 697); the leaf-base is oval and quickly narrowed above, almost as in the var. 
falcata. The more regular, quadrate cells with thinner walls, held of importance by 
Boulay, may also be found in forms of 4. Rofhiz. Again, with regard to the excur- 
rence of the nerve, I have hardly ever found a leaf with the lamina really ceasing 
below the apex, except in old leaves where it had possibly been removed by erosion ; 
in the large majority of cases where it appears excurrent I have found on close ex- 
amination distinct indications that the single row of marginal cells Aas been so eroded ; 
and the papillosity of the subula in every case in which I have observed it, has been 
due to the slight erosion of the cell walls of this row of cells, as may often be found in 
the older leaves for a considerable distance below the apex; I have never seen a 
young or unworn leaf with any trace of this papillosity. The width of the nerve I 
have also found variable. 

The differences must therefore, I think, be held to be of a very slight nature, and 
A. crassinervia must be considered to be little more than a variety of 4. Rothzz with 
an extremely narrow lamina reduced to one or two series of cells above and occa- 
sionally disappearing entirely just below the apex. Boulay (A@uscinées de la France) 
describes the true 4. crassznervia as having the nerve excurrent from below the 
middle of the leaf, a character sufficiently defined to separate it as a sub-species at 
least, although the other points which he holds characteristic are certainly of slight 
importance; but this form, or anything approaching it, has, I believe, never been 
found in Britain, and we must either exclude 4. crassznervia from our list altogether 

or consider it, with Braithwaite and other authors, as including forms with a very 
narrow lamina continuous to apex, this feature and the general narrowness of the limb 
distinguishing it from 4. Rothzz, which, however, certainly passes into these less 
marked forms. 

In support of this view we have the fact that Wilson always maintained that the 
three forms only constituted a single species ; also that the plant described as 4. 
Huntii by Limpricht has been variously placed as a variety by some authors under 
A. falcata, by others under A. crassinervia. No doubt much confusion has arisen 
from the distribution of wrongly-named specimens ; this was the case with No. 394 of 
the A@usc¢ Galle, which is only a form of 4. Rothzz with the lamina quite distinct to 
the apex; and I have found the same feature in specimens supposed to be typical 
crassinervia, gathered by Whitehead on Penyghent. 

The var. Huntiz is described by Macoun as differing from A. crassénervia “ prin- 
cipally in the subula of the leaf, only about a half formed by the costa, and the very 
papillose perigonial and perichzetial leaves ;”” and he adds that it is often confounded 
with A. Rothzz. Schimper, too, referred it to 4. falcata. 

B. CHASMOCALYX. 

Perichztial bracts like the leaves, distinctly nerved. 
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4. Andresa nivalis Hook. (Tab. VIII. H.). 

Tufts large, soft, 2-4 inches high, brownish. Stems slender, 
flaccid, repeatedly branched, erect or decumbent, denuded at 
base. Leaves rather distant, secund, at the apex of the branches 
distinctly falcato-secund, soft ; the lower smaller, ovate-lanceolate; 
the upper gradually lanceolate from an oblong base, crenulate at 
basal margin, irregularly sinuose or notched in the upper part ; 
strongly papillose on both sides. Nerve narrower than in the last 
species, + to 4 the width of leaf at base, reaching to apex or 
vanishing just below; prominent at back and papillose. Areola- 
tion much paler and less opaque than in the other species, 
irregularly rounded-quadrate above, at base more regularly 
quadrate, not elongate. Dioicous; male flowers gemmiform, 
bracts numerous, imbricated, the inner nerveless; perichetial 
bracts elongate-lanceolate, resembling the leaves. Capsule open- 
ing by 4-6 valves, rather large. 

Var. B. fuscescens Hook. Stems more flexuose and flaccid, 
with strongly falcate leaves of a brown colour. 

Has. Alpine rocks, near the snow-line; very rare, Grampians, Ben Nevis, 
Ben Cruachan. The var. on Ben Nevis and Ben Macdhui. 

There is no difficulty in distinguishing A. zvalis from the other species of the 
genus, but in the field it might possibly be passed over for the hepatic, Herberta 
adunca, to which it bears a considerable outward resemblance. 

The var. fuscescens does not present very clearly definable characters, but is more 
usually found fruiting, while the typical plant is more commonly found with male 
flowers; in Scandinavia the variety is the commoner form, and was therefore considered 
by Zetterstedt the type of the species. 

This rare and interesting plant appears to be more at home on the Scotch 
mountains than in any other place, but it is found on several of the highest ranges of 
mountains on the continent. 

SUB-CLASS III. BRYALES. 

Spores and Columella (the latter absent in Archidium) 
developed from the Endothecium, the Columella penetrating the 
spore-bearing layer (Archesporium). Spore-sac separated from 

the wall of the capsule by an air cavity. Capsule dehiscing 
irregularly or opening with a lid. 

GROUP A. NEMATODONTE. 

Peristome teeth solid, not transversely barred (very faintly 
only in Buxbaumia); derived from several concentric series of 
cells of the sporogonium. 
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ORDER III]. TETRAPHIDACEZ. 

A small order of mosses distinct (except in the single species 
of the exotic genus Calomnium which is gymnostomous) in the 
peristome, composed of four solid conical homogeneous teeth, 
derived from the fission of the whole cellular tissue of the interior 
of the lid. Plants minute and gregarious, or caspitose and 
rather taller but slender. Leaves ovate or lanceolate, smooth, 
thinly nerved; areolation rounded-hexagonal. Calyptra conical, 
mitriform, plicate. Capsule oval or cylindrical, erect, symmet- 
rical, smooth; annulus none. Inflorescence apical, gemmi- 
form. 

3. TETRAPHIS. Hedw. 

The characters of the genus are practically those of the order 
as described above, the species being all peristomate. Braithwaite 
is no doubt right in re-uniting the two European species under 
this genus, the characters separating Tetrodontium being hardly 
of generic value. 

A curious feature of the genus is the presence of peculiar 
“ frondiform”’ leaves which appear on the protonema at the first 
development of the moss stem; they are more or less ligulate or 
spathulate from a narrower base, and in 7. Browniana are some- 
times forked above, somewhat as in the fronds of the Forked 
Spleenwort, or of the ‘‘Stagshorn”’ Fern; in this species they 
are persistent; in 7. se//ucida, on the contrary, they disappear 
before the development of the stem, and have on that account 
been overlooked. 

The solid, undifferentiated teeth of the peristome appear to 
mark a primitive stage in the development of that organ. They 
are quite conspicuous with an ordinary pocket lens, and are not 
fragile nor deciduous, so that they form a ready means of dis- 
tinguishing these plants from species of Barbula, &c., many of 
which in the fruit and general appearance are somewhat similar. 

Plant almost stemless, with radical frondiform nerveless leaves ...... 2. Browntana 
Plant with leafy stem ; barren shoots with terminal gemmiferous cups 7. pedlucdda 

1. Tetraphis pellucida Hedw. (MWntum pellucidum L., Georgia 
pellucida Rabenh.; Braithw. Br. M. Fl.) (Tab. IX. A.) 

Plants in dense tufts, bright green above, reddish brown below, 
4-1 inch high. Stems of two kinds, (1) fertile, simple or branched, 

with imbricated leaves, the lower broadly ovate from a narrow 
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base, the upper more elongated and narrower, slightly decurrent ; 
(2) gemmiferous, more slender and flexuose, with more uniformly 
rounded-ovate and more distant leaves, ending in a cup of 4-5 
broadly rentform bracts enclosing numerous paraphyses and 
stalked, lenticular gemmz. Leaves very small at base of stems, 
larger above, erect when moist, carinate at back with the prominent 
nerve, when dry slightly undulated; margin plane, extzre ; nerve 
ceasing below apex ; areolation rounded, at margin rather smaller 
and more closely set, the basal a little elongated, especially near 
the nerve. Autoicous, rarely synoicous. Male flowers apical, on 
special shoots arising from a sterile female flower, bracts ovate- 
lanceolate. Perichetial bracts elongated, oblong-lanceolate, 
acuminate but somewhat obtuse, nerved. Seta slender, 4-3/7. 
long, brown, smooth, straight or flexuose; capsule xarrowly 
cylindrical, variable in length, green with a bright red top when 
young, bright reddish brown when ripe ; calyptra covering the 
capsule, white below, brown above, somewhat lacerate at base, 
distinctly plicated, at apex solid and rough; lid thin, conical, acute, 
straight or oblique, glossy ; peristome teeth connivent when moist, 
erect and open when dry, zarrow/y triangular, brown, formed of 
linear cells. 

Has. Turfy banks, peaty soil in woods, and rotten tree stumps. Widely 
distributed, but not abundant. Fr. all summer. 

A very pretty and interesting species, which may readily be indentified by the 
peristome, and when barren by the terminal gemmiferous cups which seem always to 
be present. 

T. geniculata Girgens., an allied species found in N. America and Eastern Asia, 
differs in the absence of gemmz, longer narrower leaves, and especially in the 
geniculate pedicel, which is distantly tuberculous above. I have had it sent me from 
several localities in Newfoundland and Labrador. 

2. Tetraphis Browniana Grev. (Bryum Brownianum Dicks. ; 
Tetrodontium Browntanum Schwgr., Schp. Syn.; Georgia 
Brownit C.M., Braithw. Br. M. Fl.) (Tab. IX. B.) 

Very small, gregarious, stem/ess. Plant at first consisting of 
a tuft of radical, frondiform leaves, 2-3 layers of cells in thickness, 
narrowly clavate, or somewhat palmately branched at apex, 
brownish green, persistent for some time ; female flower produced 
among these leaves, developing into a perichetium of 8-12 
imbricated bracts, the outer very small, all ovate or ovate-lanceo- 
late, obtuse or acuminate, with a faint nerve which disappears in 
the upper half, margin entire, or more frequently crenulate- 
denticulate ; cells elliptical-rhomboid or narrowly rectangular, 
rounded at the angles, with thick walls, at the base laxer and 
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more regularly rectangular ; capsule on a smooth, brown, much 
shorter and more rigid pedicel, very small, ovate, firm, dark 
brown, solid; calyptra darker, more deeply cleft at base; mouth 
of the capsule more or less sinuosely notched between the 
peristome teeth, which are much shorter, broadly triangular, of 
broader and shorter, rectangular cells. Perigonial bracts fewer, 
nerveless. 

Haz.—Sandstone or gritstone rocks, frequently growing downwards from the 
roof of caves or clefts. Frequent in some parts of Scotland and the North of England, 
but not a common moss. Fr. summer. 

A minute plant, best distinguished in the field by the plicate calyptra and the 
peristome, from Seligeria, Brachyodus, etc. ; under the microscope it presents no 
resemblance to any other moss. 

TZ. repanda Funck, a species or variety not found in this country, but known in 
France and elsewhere on the continent, differs only in the frondiform leaves being 
replaced by minute flagelliform shoots bearing extremely microscopical nerveless leaves. 

ORDER IV. POLYTRICHACE. 

Plants usually of a large size, growing on earth, the simple or 
slightly branched stems growing from a creeping subterranean 
rhizome. Leaves usually narrow, the nerve more or less ex- 
panded on the ventral surface, and producing on that surface 
longitudinal strips of tissue (4amed/z) in the form of thin laminze 
standing on edge and running parallel to one another along the 

nerve, sometimes in great numbers and crowded, or few and lax, 
usually formed of a few rows of cells in height and a single cell in 
thickness, so as to appear in transverse section of a single row of 
superposed cells, the uppermost or external cell being often of a 
different form from the lower ones. Upper areolation generally 
hexagonal, with thin walls. Inflorescence nearly always dioicous, 
the male flower terminal, large, discoid. Capsule on a long seta, 
large, cylindrical, or prismatic with 2-6 angles. Calyptra narrow, 
cucullate, spinulose at apex, or with few or many erect or deflexed 

hairs. Peristome (in the European species) of 32 or 64 short, 
ligulate, unbarred teeth, triangular in transverse section ; 
columella expanded at apex into a shield-shaped membrane, the 
epiphragm, or, as it is sometimes rather inaccurately called, the 
tympanum, covering the mouth of the capsule and united at its 
edges with the teeth of the peristome. 

The larger species of this order, being very noticeable plants 
and also common, are among the first which come under the notice 
of the student of mosses, and will be easily referable to their right 
natural order by the lamellose face of the leaf, which in 
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Polytrichum renders almost the whole surface dark green and 
opaque : the lamellose-leaved species of the Tortulacez will be 
readily distinguished by their small fruit, being usually fertile. 
The leaves among the Polytrichacee are among the largest, 
especially in point of length, of any mosses. 

The stem in Polytrichacee, as well as the seta, shows a 

higher development than in any other order, there being a 
specialised central axis, the tissue of which, both in anatomy and 
function, shows an approach to the central fibro-vascular bundle 
in the Vascular Cryptogams. An interesting discussion on this 
and other points in reference to the Polytrichacee by J. R. Vaizey 
will be found in the Journ. of the Linn. Soc., Botany, Vol. XXIV, 
p. 262, “On the Anatomy and Development of the Sporogonium 
of the Mosses.” 

The structure and function of the peristome and epiphragm 
are of great interest, and the student is referred to the description 
of these parts in Dr. Braithwaite’s British Moss Flora, and in 
Philibert’s admirable papers on the peristome in the Revue Bryo- 
logique. 

Besides the British genera, there are two exotic genera of 
importance, Dawsonia and Lyellia. 

A useful synopsis of the European and North American 
species of Polytrichaceze by N. C. Kindberg, will be found in the 

Rev. Bry., 1894, pp. 33, $qq- 

4, CATHARINEA Ehrh. 

(Synonym, Atrichum P. Beauv., Schimper Syn., et plur. auct.) 

Stems moderately tall, leaves slightly embracing the stem 
but not sheathing, nor narrowed above the base, lingulate or ovate- 

oblong, crisped when dry, bordered and serrate, generally 
undulated, with few straight lamelle above. Calyptra glabrous, 
spinulose-papillose at apex. Capsule smooth, oval or cylindric, 
curved ; lid long-beaked ; peristome of 32 teeth, with a narrow 
basal membrane. Inflorescence usually dioicous. 

,{ Ls. narrow-lingulate, back of nerve and lamina spinose-toothed above ............ 2 
Ls. wider, oblong, lamina smooth at back w....ssesseesseestteessseeengeeeen Se CVISPA 

Ls. obtuse, margin toothed in upper half only ; capsule suberect ; dioicous......... 
2. angustata 

aa rather acute, margin toothed throughout ; capsule arcuate; paroicous ......... 
z. undulata 

D 
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1. Catharinea undulata Web. and Mohr. (Bryum undulatum 

L., Atrichum undulatum P. Beauv., Schp. Syn.) (Tab. IX. D.) 

Plants in loose patches, dull green, in open dry spots 
yellowish ; stems erect, 1-2 inches high, simple or bifid, from a 
much branched, rooting, underground rhizome; leaves very small 
below, scale-like, gradually longer above, in the upper part very 
longly lingulate, strongly (transversely) undulate, chiefly in the 
upper half, much crisped and incurved when dry, flexuose and 
patulous when moist, acute or somewhat obtuse, bordered with a 
narrow, distinct margin of 2-3 rows of very narrow, brownish, 
cartilaginous cells, sharply spinose for the greater part of tts 
Jength with strong teeth, usually in pairs; the surface of the leaf 
also, at the back, in the upper half and especially near the apex, 
is beset with somewhat similar spines, usually in transverse rows, 
on the crests of the undulations ; nerve vanishing in the apex of 
the leaf, sharply spinulose at back above; areolation rather large, 
chlorophyllose, in the upper part of the leaf hexagonal or elliptic- 
hexagonal (with the longer axis transverse to the direction of the 
leaf, z.e., broader than long), gradually becoming larger and 
quadrate below, elongate-rectangular at the base. Lamelle 3-6, 
straight, the upper margin very bluntly notched ; in section each of 
3 to 5 nearly equal, smooth, rounded cells. /uflorescence parot- 
cous. Male flower terminating the first year’s stem, the axis of 
which is subsequently prolonged, and next year produces a ter- 
minal fertile flower. Perichetial bracts longer and narrower, but 
otherwise resembling the leaves. Seta erect, flexuose, reddish 
brown, I-1} inches long, often two or more together from the 
same perichetium ; capsule cylindrical, variable in length, strongly 
arcuate and inclined, brown, thick-walled, lid subulate, curved, 
almost as long as the capsule. Calyptra pale, covering about one- 
third of the capsule. Teeth of peristome long, lanceolate, obtuse, 
the median line orange, the edges pale, basal membrane reddish. 

Var. B. minor W. and Mohr. Stem short, leaves short, 
less undulated. Capsule shorter, suberect, unequal, on a shorter 
pedicel. 

Var. y. Haussknechtiz Dixon (Catharinea Haussknechtii 
Broth., Braithw. Br. M. FI., Vol. II. Suppl.; At¢richum Hauss- 
knechtii Jur. and Milde). 

Resembling C. undulata very closely, but more slender, in 
looser tufts, 3-1 inch high, the leaves somewhat more Shortly and 
obtusely pointed, the spines at back smaller. Inflorescence 
terminal, garotcous or perhaps rather synozcous; antheridia 
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central, with suddenly acuminate almost entire bracts, surrounded 
by a row of archegonia. Two or more capsules are produced 
from the same perichetium ; subsequently the axis is produced 
as in C. undulata, so that the fruitstalks, which are persistent for 
a year or more, appear lateral, a new inflorescence and fruit 
being formed at the fresh apex in the following year ; in this way 
the old fruitstalks of one or two years’ growth may be seen on 
the side of the stem. Capsule narrowly cylindric, suderect, hardly 
curved ; lid as long as the capsule. 

Has. On sandy soil or clay, in woods, on heaths, &c., very common. The var. 
B in drier, stony places. The var. y very rare; on damp shady banks near Brox- 
bourne, Herts. ; (Vazzey). Fr. late autumn and winter. 

A very common plant, with the aspect of which the student soon becomes 
familiar ; it has little resemblance to any other species—beyond those of its own 
genus—except Mnzum undulatum, which might sometimes be confused with it, but 
which is easily distinguished by its marginal teeth being single, not in pairs, the basal 
cells not regularly rectangular, the broader margin, percurrent nerve, &c. The 
characters distinguishing it from C. azgestata and C. crispa are described under those 
species. 
e Within slight limits it shows a considerable variation, chiefly in the form and size 
of capsule, the apex of the leaves more or less acute, and the amount of their undula- 
tions ; the var. zor is not much more than a starved form, and may be found grow- 
ing with the type with intermediate forms. 

The var. Haussknechtiz, of which I have not seen any specimens, has only been 
found within the last few years, or perhaps it would be more correct to say that it has 
only recently been distinguished from C. zndulata. It was first recorded as a British 
plant by J. R. Vaizey (Ann. Bot. ii, 69) in 1888, under the name of C. /ateralis 
Vaizey. It has been found sparingly in several European countries, and is possibly 
the same as the N. American Atrichum undulatum var. attenuatum B. & S. After 
reading the descriptions of C. Haussknechtz?, the question can hardly fail to arise 
whether it is really anything more than an abnormal state of C. wzdulata, much as the 
var. znconstans is of Fissedens bryotdes. I can hardly think that the difference in the 
inflorescence, which, however distinct a habit it may produce, is not in itself a very 
important one, can alone justify its being accorded specific rank ; and considering the 
great variety in form of leaf and capsule in C. zzdzlata, the other characters above 
described must be held to have even less weight. I have, therefore, classed it as a 
variety, while admitting that such a conclusion, being arrived at without the study 
of specimens, can be provisional only. Mr. Bagnall finds various forms of the present 
species in one or two localities in Warwickshire, some with as many as six setee within 
one perichzetium, others with stems twice or more branched and producing fruits from 
each branch, the leaves and capsules also showing considerable divergence from the 
typical form. 

A continental species, C. ¢exe//a Rohl, has been described as British, but the 
plants that have been so named appear to be all referable to this species or its variety 
minor ; the true C. ¢enedla is dioicous, of a deep green colour, with shorter, hardly un- 
dulated leaves with fewer lamellze, and a much shorter inclined capsule. 

2. Catharinea angustata Brid. (Atrichum angustatum 
B.& S., Schp. Syn.) (Tab. IX. E.). 

Much like small forms of the preceding species, but with 
short, simple stems, and of a more reddish tint. Leaves crowded, 
straighter and more erect, oblong-lanceolate, shorter, obtuse, less 
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undulate, more sparingly and less sharply spinulose at back, with 
smaller areolation ; the margin with smaller teeth, serrate only 
in the upper half or with only a few very minute teeth below the 
middle.; lamella more numerous, 5-7, higher, in section each of 
5 to 8 equal cells. Dioicous, male flowers cup-shaped, growing 
on separate tufts of plants. Capsule nearly erect and only 
slightly arcuate or almost straight ; narrower in proportion to its 
length than in C. undulata. 

Has. In similar situations, but much rarer. Sussex; Perthshire; Essex. Fr. 
winter. 

C. angustata, though a distinct species, is separated rather by a combination of 
characters, most of which may, at one time or another, be found to some extent in 

C. undulata, than by any very clearly defined and obvious character ; apart from the 
inflorescence, however, the character of the lamellze will usually serve to separate the 
two species. In C. zzdzlata they are few and short, so that when flattened out on 
each side of the nerve, as by the pressure of a cover-glass, the space occupied by them 

only amounts (in the upper half):to about }toj, of the total width of the leaf ; 
whereas in the present species they will be found to cover, under the same circum- 
stances, + and even 3 of the width; the much weaker serration of the leaf margin is 
also a distinguishing feature. The plant has, however, a distinct facies of its own, and 
I have found it quite possible to distinguish it in the barren state, even from the 
smaller forms of C. zdzlata with which it sometimes grows, and without the aid of a 
lens, by the more lurid colour, and the more erect, less undulate leaves. The narrower 
leaves, spinulose at back of lamina, will distinguish it from C. crzspa. It is a much 
commoner species in N. America than in Europe. Like C. zzdzlata it varies very 
considerably in length of capsule. 

3. Catharinea crispa James (Atrichum crispum Sull., Schp. 
Syn.) (Tab. IX. F.). 

In soft ¢ufts, dull or yellowish green. Stems tall, erect, 
simple, 2-4 inches high. Leaves distant, rather large, oval- 
oblong or oblong-lanceolate, the lower shorter and broader, 
patent, when dry crisped, hardly at all undulate, obtusely acumi- 
nate ; nerve strong, reddish brown, vanishing in the apex, with a 
few rather blunt teeth at back above; border reddish, dentate 
from near the base, teeth smaller than in C. undulata, less 
frequently in pairs; lamelle very low' and indistinct, 1-4, some- 
what undulate on the margin and frequently interrupted, vanish- 
ing in the lower half of the leaf, in section of 7 ¢o 3 rather large 
equal cells. Areolation darger than in any of the previous species, 
elongate towards base and less chlorophyllose, the upper quad- 
rate-hexagonal or rounded, smaller towards the margin, not 
spinose at back. Dioicous; male plants taller, in separate tufts. 
Pedicels slender, often two or three together, somewhat flexuose : 
capsule erect or nearly so, slightly curved, narrowly obconical, 
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wide-mouthed; lid conical with a subulate beak. Peristome 
teeth narrow, unequal, basal membrane very narrow. 

Var. B. densifolia Lindb. Dwarf; leaves crowded, broader 
and more elliptical, patulous. 

Has. Sides and beds of rocky streams, among grass or in sand; rare. Male 
and barren plants only. The var. 8 at Oakmere, Cheshire. 

The fertile plant has been found in N. America only; the stem is shorter, the 
leaves longer and closer than in our plants. The laxer areolation and the few and in- 
distinct lamellze will easily distinguish it from the other species; indeed, it is much 
more likely to be confounded with AZjzm hornum, which it closely resembles, but a 
careful examination will detect the presence of lamellz, though they are sometimes so 
slightly developed that, without care, they are liable to be overlooked ; the cells in 
Mnium hornum are moreover distinctly smaller than in our plant. 

The large tufts in which it grows are often embedded almost up to the tops of the 
stems in sand or adores. 

5. OLIGOTRICHUM De C. 

Stems simple, from a subterranean rhizome. Leaves oblong 
or lineal-lanceolate, not contracted above the sheathing base, 
concave, with numerous sinuose lamelle in front and a few at ° 
back. Dioicous. Capsule erect, ovate-oblong; calyptra with a 
Sew scattered erect hairs ; teeth of peristome slender, irregular. 

Intermediate between Catharinea and Polytrichum. 

1. Oligotrichum incurvum Lindb. (Bryum incurvum Huds.) 
(Tab. XC.) 

Loosely czespitose, glaucous green, reddish brown when old. 
Stems about one inch high, erect, rigid, unbranched. Leaves 
small and distant below, crowded above, erect or spreading, when 
dry strongly incurved or twisted, but less crisped and undulate 
than in Catharinea, lanceolate from an oblong, thin, sheathing 

base; concave, more or less acute, xot bordered, margin incurved, 
especially above, vemotely,and minutely dentate, coarsely notched 
at apex; areolation small, regularly rectangular at base, then 
quadrate, in upper part of the leaf irregularly hexagonal; nerve 
with lamella on both sides, at the back few (3-5), short, bluntly 
serrate, low, and rather in the form of ridges than lamelle; ox the 
upper surface numerous, 10-12, high, sznuose from side to side 
when viewed from above, occupying about one-third or half the 
width of leaf in upper part, their upper margin variously notched 
and crested; in section of 6-72 equal cells. Dioicous; male 
plants shorter, flowers brownish red, discoid. Capsule on a 
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rather thick seta, which is #-1 inch long; ovate-cylindrical, erect 

or somewhat inclined, somewhat plicate when dry, and contracted 

below the mouth; lid shortly rostrate, oblique, often falling off 

with the calyptra ; columella four-winged ; peristome teeth short, 

unequal. 

Var. 8. laxum Braithw. Stem taller, 2-4 inches high, slender. 

Leaves more distant, spreading, pel/ucid, with fewer lamelle, and 

much larger cells, more distinctly toothed. Barren. 

Has. Sandy and stony ground on or about mountains. The var. B rare; Ben 
Nevis; Bangor, Snowdon, and other places in Wales. Fr. late summer. 

In this species, as in Polytrichum, the axis of the male plant is produced and 
continues growing beyond the first year’s perigonium ; producing another in the follow- 
ing year, so that two or three perigonia may be found one above the other on the 
same stem. 

A few stomata are to be found on the neck of the capsule. 
Although the lamina of the leaf is not spinose at back, a few short, toothed 

lamelle may frequently be found ; principally near the apex. A very curious form 
which I gathered near Llyn Dinas, Beddgelert, somewhat intermediate between the 
type and the variety, has stems 2-4 inches long, frequently branched, with the leaves 
much crisped when dry, pellucid and with few lamelle as in var. /axzm, but with 
cells quite as small as in the type, and numerous short lamellz scattered over the 
back of the lamina near apex, principally near the margin. 

6. POLYTRICHUM Dit. 

Plants varying in size, often tall and showy, the stems 
innovating from creeping underground rhizomes, occasionally 
branched above. Leaves large, suddenly narrowed above the 
membranous, sheathing base, not bordered ; the nerve broad, 
sometimes toothed but not lamellate at back, covered on the upper 
surface with numerous straight lamelle, occupying the greater 
part of the width of the limb, and rendering the leaf rigid and 
opaque ; lamelle entire or crenulate along the upper margin, ot 
coarsely toothed. Dioicous (in the European species). Calyptra 
covered with a thick felt of deflexed hairs reaching far below its 
base and usually covering the greater part of the capsule, or the 
whole. Capsule erect or cernuous, cylindrical or angular, with or 
without apophysis. Lid plane or convex, with a subulate beak. 
Teeth of peristome 32 or 64. 

A large genus, exhibiting much variety in size, but very 
uniform in the general arrangement and form of the leaves. 
Stomata are usually to be found on the neck of the capsule, just 
above or on the apophysis. The character of the apical cell of 
the lamellz when seen in section is of great value in distinguish- 
ing the species, especially when barren. 
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Leaf-margin entire, inflexed over the lamellze (capsule angled).. ..........c.00. 2 
Leaf-margin more or less toothed, not inflexed 0. .e..ccsceseeeeeeeseeeeeeueeeeuaeesenee 5 

Ls. bluntish, more or less cucullate at apex, nerve scarcely excurrent 
2 5. sexangulare 

Ls,artstateiat apex scsiescosiaedesctses danstsaedauind asus deca ainamaaamanmeuaeants weduaeaess 3 

Arista long, hyaline, very rough.. 
3) Arista short, COlOUKE: aide drivednaachiaredsdulanatan Senenerk, oniminaitinnuundawein meniaatednoap 4 

Stem not tomentose ; Is. spreading ; capsule oblong........ 7. Junipertnum 
Stem densely tomentose ; Is, erect ; capsule small, cubic ............... a*, strictum 

Capsule 4-6 angled; ls. with narrow tapering points, border-cells of lamella 
SMOOEN: - sesssonsdaharausieeseianer ware uecasmenieme meneame nautica eae aR ANRE SE 

5 Capsule not angled ; ls. either with short wide points or with border-cells of lamel- 
les PapillOse: cdaveccssrwors snciancersmaunamanuriecainwn time mm EEhGUnNNTE 

Capsule cubic, sharply angled ; border-cells of lamelle grooved longitudinally 
6 10. commune 

Capsule oblong ; border-cells of lamellze similar to the rest, not grooved ......... 7 

Capsule distinctly angled ; basal cells of ls. very long and narrow ...9. formosaum 
7 Capsule obscurely angled ; basal cells shorter and wider...............005. &. gracile 

Ls. with short, wide points, border-cells of lamellze similar to the rest, thin, smooth 

9 
z Ls. with long, narrow points ; border-cells of lamellz large, thickened, papillose 

10 
f Capsule very short, columella cylindric ; Is. obtusely toothed ............ Zi. nanumn 
\ Capsule cylindric, columella winged ; Is. sharply toothed oo... 2. aloides 

6 Capsule cylindric, erect or nearly so; border-cells of lamellze round 3. w nigerune 
Capsule tumid, inclined ; border-cells oval..........c.ccccecceeses cence ceeeee 4. alpinum 

A. POGONATUM. 

Capsule oval or cylindrical, in section circular, not or hardly 
apophysate. 

1. Polytrichum nanum Neck. (Pogonatum nanum P. Beauv., 
Schp. Syn.) (Tab. X. A.). 

Plants gregarious, deep green ; stems very short, + to 3-inch 
high, simple, naked below, intermixed with green protonema at 
base. Leaves from an erect sheathing base, spreading, with a 
lingulate or ovate-lanceolate limb, obtusely pointed, with the 
margin erect at apex, bluntly toothed from about the middle of 
the limb, the teeth brownish, composed usually of a single cell, 
remote below, more crowded above; nerve percurrent, bluntly 
toothed at back of apex, very broad on the face of the leaf, and 
covered with 30-go lamella, occupying the greater part of the 
limb to near its base, in section of 6-8 small equal rounded cells. 
Areolation rounded-hexagonal above, hexagonal at base of limb 
and basal margin, narrow-rectangular at mid-base. Seta thin, 
flexuose, variable in length. Capsule small, erect or inclined, 
oval or almost spherical, with a rostellate lid, wide-mouthed and 
turbinate after the fall of the lid, smooth. Calyptra hardly reach- 
ing the base of the capsule. Peristome teeth 32, rather large in 
proportion to the size of the fruit. Columella cylindrical. 

‘ 
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Var. B. longisetum Lindb. (Pogonatum nanum var. longt- 
setum Hampe). Leaves longer, narrower ; seta long, 1-1% inches ; 

capsule oval-oblong. 

Has. Sandy ground on banks and heaths. Frequent. The var. 8 rare. Fr. 
usually winter and spring, but variable. 

There is considerable variation in the length and the serrature of the leaves, 
length of seta, and form of capsule; but the present species is generally sufficiently 
distinct from the next by the obtusely serrate leaves, and in doubtful cases the cylin- 
drical columella, without wings, will clearly distinguish it. Fortunately for the 
student, the species of this genus, although dioicous, are usually fertile, and the fruit 
is of great aid in the determination of the species. I have always found the capsule 
perfectly smooth, or at the most extremely faintly mamillate at the base, while P. 
aloides, according to my observations, has the whole surface of the fruit distinctly 
papillose. 

2. Polytrichum aloides Hedw. (Pogonatum alotdes P. Beauv., 
Schp. Syn.) (Tab. X. C.). 

Usually more elongated in all its parts.than the last species ; 
stem taller, 3-2 inches high, sometimes forked. Leaves longer, 
linear-lanceolate, obtuse or acute, densely and sharply serrate 
from the base of the limb, several cells usually entering into the 
composition of each tooth. Lamella more numerous, 40-60, 
lower, in section of 3-5 cells. Calyptra slightly narrower, cover- 
ing the entire capsule, which is odlong-cylindrical, erect or 
slightly inclined ; constricted below the mouth and urceolate 
after the fall of the lid, distinctly papztlose over the whole surface ; 
greenish brown or brown. Columella four-winged. Peristome 
teeth shorter. 

Var. B. Dicksont Wallm. (Polytrichum Dicksont Turner, 
Pogonatum aloides var. defluens Brid., Schp. Syn.). Dwarf; 
seta very short, capsule obovate, finally urceolate or turbinate ; 
hairs of calyptra sometimes confluent below the capsule. 

Has. Dry banks, disused quarries, etc. A much more frequent species than 
the last. The var. 8 not common. Fr. as in P. nanum. 

Much like the last species and similarly variable, but quite distinct as noted under 
that plant. These two species are often separated from the following under the title 
Aloidella, derived, like the specific name of the present species, from the solid, 
toothed, aloe-like leaves. The two following species are taller, more branched, with 
longer, more pointed leaves. 

8. Polytrichum urnigerum L. (Pogonatum urnigerum P. 
Beauv., Schp. Syn.) (Tab. X. D.). 

Stems in lax patches, rigid, erect, 1-3 inches high, innovating 
laterally, sometimes twice or thrice forked or with several close, 
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crowded, fasciculate branches; glaucous green, brown below. 
Lower leaves scale-like, apiculate, upper /anceolate from a pale 
sheathing base, patulous when moist; rigid, appressed to stem, 
erect or slightly incurved when dry ; crowded, long, at apex acumt- 
nate to an acute point formed by the slightly excurrent nerve, 
which is sharply spinose at back. Limb plane, sharply toothed at 
margin from near the base; areolation of the base narrowly 
rectangular, without chlorophyll, whitish brown, of the limb quad- 
rate-hexagonal or rounded, at base of limb very narrowly trans- 
versely elliptical, small and dense. Lamelle about 50, low, very 
much crowded, in section of 4-6 cells, the uppermost larger, 
rounded, yellowish brown, papillose, the rest smaller, green. 
Seta rather long, 1-14 inches, slender, pale reddish. Calyptra 
longer than capsule. Capsule erect or very slightly inclined, 
symmetrical, resembling the last but larger and somewhat more 
cylindrical, wide-mouthed, golden brown, finally brown, very 
papillose, without stomata. Teeth of peristome reddish. 

Var. B. humile Wahl. (Pog. urnigerum var. humile Brid.). 
Stems short, simple, scattered ; leaves shorter. Capsule narrower 
and smaller, on a shorter seta. 

Has. Dry and stony places; most common in subalpine situations ; the var. B 
in drier, more exposed situations, more rare. Fr. autumn and winter. 

The var. Aumzle is perhaps rather a starved form than a permanent variety. The 
glaucous colour will usually distinguish the present from the next species, as also the 
erect, symmetrical, papillose capsule. 

P. capillare Rich., found in Scandinavia, and common in N. America, is some- 
what intermediate between this and P. alozdes ; with the habit of the latter it has 
very sharply serrate leaves, the teeth being often patent and recurved. The European 
form (Schp. Syn. Ed. 2, p. 536) is, however, not so strongly marked. 

4. Polytrichum alpinum L. (Pogonatum alpinum Rohl, 
Schp. Syn.) (Tab. X. B.) 

Stems loosely tufted, tall, much branched, decumbent at base. 
Leaves dull green, rather longer and more flexuose than in the 
last species, more narrowly acuminate, the serratures slightly less 
acute in outline; lamellae fewer, about 35, less crowded, higher, 
in section of 5-8 cells, the marginal ones larger, ovate-conical, 
papillose, yellowish. Seta long, flexuose. Capsule ¢nclined and 
arcuate, variable in size and form from sub-globose to elongate- 
cylindrical and curved, usually oblong-cylindrical, and somewhat 
gibbous on the upper side, zarrower at the mouth than below, not 
papillose, with a short neck, bearing stomata, greenish brown, 
blackish when old and rugose; lid with a rather long subulate 
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beak ; calyptra shorter than the capsule. Peristome teeth short 

and irregular. 

Var. B. silvaticum Menz. (Pog. alpinum var. arcticum Brid., 

Schp. Syn.) Stems slightly branched ; capsule elongate, cylindrical, 

narrow, curved, softer, with a less distinct neck. 

Var. y. campanulatum Brid. (Polytrichum campanulatum 

Hornsch.) Shorter, fastigiately branched, leaves short, capsule 

ovate-globose, calyptra whitish, large. 

Var. 8. septentrionale Lindb. (Polytrichum septentrionale 

Swartz.) Stem short ; leaves slightly subsecund, shorter ; capsule 

oval-globose, suberect. 

Has. Stony and grassy places on mountains and moors. Frequent. Fr. late 
summer. 

Readily distinguishable in almost all cases, by its curved, asymmetrical capsule, 
without angles, and almost always smaller at the mouth, not wider as is that of P. 
urnigerum ; in doubtful cases the other points, italicised above, will amply suffice to 
determine it. It is a most variable plant in size, and in the form and magnitude of 
the fruit, and the many varieties that have been described are far from constant. The 
var. sélvatécum represents one extreme ; I have not seen British specimens, nor do I 
know of any certain records. The same is the case with the var. campanulatum ; 
the character afforded by the colour of the calyptra, or rather of its hairs, appears to 
be the only distinct feature, and as some authors in describing it, omit this character, 
it is apparently a somewhat unsatisfactory form. The var. septentrionale I have not 
seen recorded, but I have gathered a form on Slieve League, Co. Donegal, which 
agrees exactly with the description ; the seta is barely # of an inch long, and many of 
the capsules are hardly longer than broad. It is merely through a wrongly named 
specimen that P. septentrionale Sw. has been referred to P. sexangulare. 

B. Eu-POLYTRICHUM. 

Capsule with 2-6 usually acute angles; apophysis generally 
well-defined. Peristome teeth 64. 

5. Polytrichum sexangulare Ehrh. (Tab. X. E.) 

Stems erect or decumbent, usually 1-2 inches high, occasionally 
2-4 inches, simple or slightly divided, rigid, in tufts or loose 
patches, not tomentose at the base. Leaves short, rather obtuse, 
linear-lanceolate from a broad sheathing base, patent when moist ; 
the lower ones glossy, dark coloured ; when dry closely imbricate, 
rigid, incurved at apex ; margin entire, incurved from near the 
base of limb, at apex cucullate. Lamella 30-35, in section of 4-6 
cells, the marginal one larger, ovate-conical, smooth. Seta rather 
thick, short, 3-14 inches. Calyptra mot covering the capsule. 
Capsule erect or inclined, oval, with 6 obtuse angles, reddish 

brown; apophysis obconical, not constricted to a neck above ; lid 
with a rather thick beak Peristome of 64 teeth, short, unequal. 
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Has. Summits of the higher Scotch mountains ; very rare. Ben Macdhui and 
others of the Cairngorm range; Ben Nevis; Ben Lawers; barren on the last named, 
occasionally fertile on the others. Fr. late summer. 

A very rare plant with us, readily distinguished in the field by the short, obtusely 
cucullate leaves with entire inflexed margins. P. strzctum and P. juncperinum differ 
in the very acute, more or less aristate leaves. In P. sexangulare, although the 
general outline of the leaf apex is obtuse, it will be found under the microscope that 
the nerve is excurrent in a short mucro, which though rather blunt, gives a more acute 
outline to the leaf than appears with the lens. The capsule, as is usually the case in 
this section, becomes more inclined or even horizontal when old. The angles are 
sometimes obscure. 

6. Polytrichum piliferum Schreb. (Tab. XI. A.) 

In loose tufts, glaucous green. Stems erect, simple, rarely 
forked, 1-1} inches high, naked at base. Upper leaves rapidly 
lengthening so as to form an elongate coma, when dry closely 
appressed and straight, forming a narrow ovoid or clavate head. 
Base of leaf narrower and longer than in the preceding species, 
limb narrowly lanceolate, the wings broad, ixflexed upon the 
front of the leaf and almost meeting, formed of narrow, trans- 
versely elliptical cells, extzre; nerve reddish, at apex suddenly 
becoming hyaltne, and excurrent as a long, denticulate, hoary 
arista; apex of leaf, below the arista, somewhat muriculate, 
smooth at back of nerve. Lamelle about jo, in section of 4-7 
cells, the upper larger, elongate, broader in the middle, narrowed 
above and below, so as to appear obtusely cruciform, not papillose. 
Perichzetial bracts longer, the inner thin, whitish, without lamella, 
longly aristate. Seta 1-14 inches long; capsule covered by the 
calyptra, erect, inclined when dry, smad//, shortly oblong, wth 4 
sharp angles, and occasionally an intermediate fainter one; 
apophysis distinct, short, constricted above, where it passes into 
the capsule ; lid shortly and stoutly beaked, red or orange. Male 
plants with shorter leaves, more shortly aristate. 

Has. Dry heaths, common. Fr. summer. 

P. piliferum varies little, and may readily be known by the hoary leaf-points and 
small capsule. An alpine form (o/. Hoppez Hornsch.) has shorter leaves, longer hair- 
points, and shorter, broader capsules, on shorter pedicels. The cup-shaped male 
inflorescence in this and the following allied species is bright red or orange, and forms 
a conspicuous picture in the places where it grows. 

7. Polytrichum juniperinum Willd. (Tab. XI. D.) 

Stems scattered, taller than in the last species, 1-4 inches, 
rarely branched, glaucous green, sometimes slightly tomentose at 
base. Leaves less crowded at the top of the stems, spreading 
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when moist, erect when dry, /onmg, lanceolate from an oblong base 
as in P. piliferum, the wings imflexed, but not so nearly meeting 
as in that species, ezfire ; nerve excurrent in a shorter, red, 
dentate artista, strongly toothed at back of apex and often half- 
way down the limb. Lamelle 35-40, in section nearly as in the 
above species. Perichztial bracts longer than the leaves, and 
with a longer arista, white and membranous at edges. Calyptra 
large. Capsule on a longer, bright red, shining seta, 13~24 inches 
high ; darger, tetragonal-oblong, with sharp angles, lid deep red, 
beak short; apophysis short, less distinct. Male plants more 
slender, with shorter leaves. 

Has. Heaths and waste places; common. Fr. summer. 

An alpine form (var. a/gcnum B. & S., Pol. doreale Kindb.), is shorter and more 
stunted in all its parts, with longer hair points to the leaves, the tip sometimes 
hyaline. 

The calyptra in this species is often very pale, sometimes almost white. 

*Polytrichum strictum Banks. (Tab. XI. C.) 
- 

Differs from P. junzpertnum in the taller, more slender stems, 
sometimes nearly a foot high, covered for a great part of their 
length with dirty white tomentum, densely tufted, slightly 
branched. Leaves erecto-patent, shorter, narrower, straight ; 
erect, closely and regularly imbricated when dry; lamelle 
fewer, 25-30. Capsule smaller, cubic or very shortly rectangular ; 
calyptra small. 

Has. Boggy heaths; not common. ‘ 

The characters which separate this plant from P. jundperinum, though chiefly 
comparative, and insufficient to justify giving it specific rank, are fairly stable, and it 
seems to fill its right place as a sub-species. The habitat, among other points, is 
quite different ; it is not unfrequently found mixed with Sphagnum. The very 
slender, terete stems, with short, regularly-imbricated leaves, are, in the dry state 
especially, very noticeable. 

8. Polytrichum gracile Dicks. (Tab. X. F.). 

Densely tufted, dark green; stems 1-4 inches high, matted 
together below with whitish, radicular tomentum, simple or 
slightly divided, leafless below, the fertile stems with the leaves 
crowded above into an oblong tuft. Leaves erecto-patent, some- 
what flexuose or curled when dry, short, the upper 4-5 lines long, 
the limb lanceolate, gradually narrowed to a sharp acumen, 

Per enna 
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margin erect, sharply serrate, variable in width, usually of about 
4-6 rows of cells in the middle of the limb, sometimes more, the 
cells rather large, 15-18 w in diameter, rounded-quadrate or trans- 
versely elliptical. Cells of the sheathing base thin, rectangular, 
about 3-4 ¢émes as long as broad in middle of wing. Nerve 
excurrent in a short, acute, red, dentate point, spinose also at 
back in the upper part of the leaf. Lamelle about go, each in 
section of 4-6 cells, egual in size, smooth and rounded. 
Perichztial bracts longly sheathing. Capsule on a thin flexuose 
seta 13-2 inches long, erect, horizontal when dry, short, broadly 
ovate, inflated, with 5-6 obtuse and often obscure angles, 
narrowed at the mouth, apophysis rather indistinct, hardly 
constricted above. Calyptra hardly covering all capsule. Lid 
large, with a rather long beak. Peristome teeth 64, but often 
confluent, and unequal. 

Has. Peaty woods and dry heaths on turf. Frequent. Fr. summer. 

The distinguishing characters are difficult to define, and may perhaps be best 
pointed out by comparison with the allied species, P. commune and P. formosum, the 
only two whichare likely to be taken for it. It differs from both in the wider leaf- 
margin and distinctly wider cells throughout the leaf, the fewer lamelle, and the more 
obscurely angled capsule, almost invariably shorter and more inffated than in the 
latter species. The smaller vars. of P. commune closely resemble it, and here perhaps 
the most certain character is to be found in the smooth rounded marginal cells of the 
lamellee of the present species ; the beak of the lid is also usually longer. 

Barren specimens of P. alpinum are distinguishable by the papillose marginal 
cells of the lamellze. 

The number of lamelle, and consequently the width of leaf-margin, varies 
considerably, but the latter is always more developed in proportion to the former than 
in the related species, in consequence of which the leaves are usually more crisped and 
flexuose when dry. Occasionally the lamellze become very few, as in the remarkable 
form gathered by me near Northampton (v. Braithw. Br. M. FL, Vol. L., p. 295), 
presenting all the appearance of a Catharinea, and indeed so named at first by Dr. 
Braithwaite ; in these cases the leaf-cells become larger and chlorophyllose, the leaves 
tend to widen, and the distinction between limb and base disappears. As the lamellze 
serve, functionally, to replace the chlorophyllose tissue of the leaf lamina of most 
mosses, these latter features doubtless arise as a compensation for the diminution in 
the lamellae, and probably mark, in fact, a reversion to an earlier type. 

9. Polytrichum formosum Hedw. (P. attenuatum Menz., 
Braithw. Br. M. Fl.) (Tab. XI. B.). 

Plants tall, loosely tufted, dark green; stems erect or ascend- 
ing, tomentose at base, simple or forked, 3-9 inches high. Upper 
leaves spreading, loosely incumbent when dry, similar in form to 
those of P. gracile, but larger, 5-7 lines long, margin erect, 
sharply serrate, very narrow, of 2-3 rows of smaller cells, about 
10-12 p. in diameter, cells of leaf-base longer and narrower than in 
P. gracile, very narrow at margin, in middle of wing towards 

fi 
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nerve about 6-70 times as long as broad; lamelle about 60-70, 
very low, in section of 3-5 cells, smooth, equal, rounded, or the 

marginal one very slightly larger and a little longer than broad. 

Perichztial bracts with long sheaths, longly acuminate. Seta 

stout, long, 2-23 inches, rigid, orange below, paler above. Cap- 

‘sule covered by the calyptra, erect or inclined, cernuous when 

dry, oblong, with 5 or 6 (rarely 4) acute angles, yellow-green, 

fawn-coloured when ripe, with a small but dzstznct apophysts, con- 

tricted above where it joins the capsule ; lid large, with a rather 
long beak ; mouth of the capsule wide, not contracted. 

Has. Dry woods. Common. Fr. summer. 

A taller plant than the last, and often confused with P. commune ; it usually has 
the leaves more crowded, and less squarrose when moist, and the beak of the lid 
longer ; but the most certain character is to be found in the lamelle of the leaves, 
which in the present species have the marginal cell smooth and rounded or oval (in 
section), while that of P. commumne is broad, depressed in the centre and bifid. The 
perichzetial leaves are also more distinct in that species. P. ohioense R. & C., is a 
closely allied species from N. America, differing chiefly in the apical cells of the 
lamella more or less flattened, wider than long. The var. pal/zdisetum B. & S. 
appears to be nothing more than a form with shorter stems and narrower, somewhat 
elongated capsule. 

10. Polytrichum commune L. (Tab. XI. E.). 

Plants very tall, 6-18 inches high, in large, loose cushions, 

deep green, tomentose at the base; stems simple, rarely forked, 
flexuose and wiry. Upper leaves very long, sguarrose or re- 
curved when moist, erect when dry and appressed, with the apex 
flexuose; rather laxly arranged, very long, from an oblong 
sheathing base suddenly narrowed, limb lanceolate, gradually 
narrowing from its base upwards, to a sharp dentate acumen; 
margin densely and sharply serrate to the base of limb, very 
narrow, of about one row of small cells, similar to those of P. 

formosum, as are also those of the leaf-base; lamelle about 60, 

low, thickened atsthe upper border and channelled, appearing 
in section of 4-6 cells, the marginal one broader, depressed tn the 
centre and bicuspidate. Perichetial bracts more distinct, longly 
sheathing, membranous, without lamellz, ending in an arista 
formed by the excurrent nerve. Pedicel very long, 23-4 inches, 
stout. Calyptra descending below the capsule, large, golden 
brown. Capsule at first erect, pale reddish brown when ripe, and 
horizontal, four-angled, with the two lateral angles usually larger 
and more prominent than the upper and lower, so that the capsule 
is somewhat flattened; in outline shortly rectangular or almost 
cubic ; apophysis discoid, very distinct and narrowly constricted 
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at its junction with the capsule ; lid with a short rostellate beak. 
Male plants shorter, with shorter leaves, repeatedly proliferous 
from the centre of the perigonia. 

Var. B. perigoniale B. & S. (P. perigoniale Michx.). More 
densely tufted, with shorter stems; zaner perichetial leaves very 

Jong, with an elongated, a/most entire arista. 

Var. y. minus Weis (vars. minus and fastigiatum, Braithw. 
Br. M. Fl). More slender, simple or fastigiately branched ; cap- 
sule smaller and shorter, almost cubical ; lid with a short straight 
beak. 

Has. Marshy moors and peat bogs. Common. The vars. 8, ¥, in drier spots, 
less frequent. 

Superficially, P. commune much resembles P. junzperinum, the var. perigonzale 
especially, but the serrated leaf margin will reveal its identity, even without the aid of 
a lens. Its difference from the preceding species is much less marked, but the more 
shortly rectangular, more distinctly apophysate capsule will generally identify it, and in 
any case the form of the marginal cells of the lamellz will always prove a reliable 
character. 

The var. mznzs in its unbranched, slender state, is an analogous form to the sub- 
species stractum of P. junipertnum. The var. fastigiatum would seem only to be a 
state of this variety. 

P. commune is one of the most highly developed and perhaps the finest of our 
mosses ; it is one of the few species that is put to some practical use, being collected 
in Lapland for pillows and beds, both by the Lapps themselves and, according to 
Withering, by the bears. In this country it is occasionally used for stuffing mattresses 
and for brooms. 

ORDER V. BUXBAUMIACE:. 

Plants very small, almost or quite stemless, growing on earth 
or rotten wood. Capsule very large in proportion to the size of 
the plant, oblique and asymmetrical. Calyptra very small, conical; 
peristome single or double, the outer teeth when present originat- 
ing in several concentric layers of cells, linear, very faintly barred ; 
the inner a conical plicate membrane with an opening at the top. 

A very remarkable order of mosses, consisting of half-a-dozen 
species presenting a quaint appearance unlike that of any others 
of the class, and no less striking in their morphological characters. 
It is clear from the researches of Lindberg, Philibert, and other 
bryologists that most of the present types of peristome must have 
become fixed before the differentiation of the vegetative organs 
(e.g., the Hypnez, Bryaceze and Mniacez must have had a common 
parentage from which they derive their uniform type of peristome). 
In other words, it seems that the evolution of the Sporogonium 
was prior to that of the Oogonium, and mosses must have 
originally consisted of a protonema with a highly organised 
sporogonium, but with very little development of stem or leaves, 
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the ordinary leaves having been produced later in order of time 
and very possibly having arisen by modification of the perichatial 
bracts. Thus not only in type of peristome, but also in the 
general habit and morphology, we may probably look upon this 
Order, and especially the genus Buxbaumia, as an archaic type 
which has survived in something like its primeval form. Even in 
Diphyscium, the true leaves though perfectly developed are quite 
an inconspicuous part of the plant beside the fruit and perichetial 
leaves. 

I have retained the two genera under this order, which is 
perhaps the most usual arrangement, partly on account of the 
general resemblance of the capsule and its internal structure, and 
partly on account of the great similarity of the peristomes, a 
marked and real similarity, though perhaps less so than would 
appear at first sight. The form and structure of the leaf in 
Diphyscium is hardly, I think, sufficient in itself to outweigh these 
important affinities and justify its separation from Buxbaumia. 

The presence of delicate articulations in the outer teeth, and 
the minute structure of these and the inner peristome (as pointed 
out by Philibert, Rev. Bry., 1889, pp. 4, sqq.), indicate an approach 
on the part of the Buxbaumiacez to the Arthrodontez, but the 
origin of the outer teeth in several series of concentric cell-layers 
constitutes a sufficient ground for placing the Order among the 
Nematodontez, though at the end of the series. 

7. BUXBAUMIA Haller. 

Plants very minute, scattered, stem/ess. Leaves indistinguish- 

able from the pericheetial bracts, all mznzute, ovate or lanceolate, 
palmate with ciliar productions of the marginal cells, nerveless, 
without chlorophyll. Male plant (v. Goebel, in Flora, 1892, Suppl. 
PP. 92, sqq.) among the vaginular tomentum, a concave, shell-like 
leaf, enclosing a single globose stalked antheridium, similar to 
that of the Hepaticee. Mature fruit on a stout rough seta, large, 
somewhat obliquely egg-shaped, with the narrow end pointed and 
slightly recurved, zserted obliquely on the seta with a short neck, 
flattened on the upper surface, brown. Outer peristome of one 
or several rows of irregular filiform teeth, inner a pale tubular 
membrane in the form of a truncated cone, longitudinally plaited 
like the folds of a fan, with 32 plicee. Dioicous. 

Capsule plano-convex, much flattened above, glossy .......ce.eccceseeeeeeee 1. aphylla 
Capsule scarcely flattened, paler, epidermis splitting when dry ......... <. tndusiala 
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1. Buxbaumia aphylla L. (Tab. XII. A.) 

Plants very small, growing on a thick stratum of brownish 
protonema. Bracts minute, almost obsolete, brownish, the 
marginal cilia developing, after fertilisation, into protonemoid 
filaments, so that when the capsule is mature, little is to be seen 
around the thickened vaginula but a mass of rufous tomentum. 
Seta thick, very scabrous, about half-an-inch long, purplish. 
Calyptra minute, conico-cylindrical, usually split on one side. 
Capsule inclined or almost horizontal, with a stout, distinct neck, 
depressed above and with a more or less angular border, broadly 
ovate-acuminate in outline; of a dark brown colour and thick 

texture, glossy, the cuticle rolling back from the mouth at 
maturity and forming a border; lid short, obtusely conical, more 
or less erect and recurved, attachedtothe columella. Peristome, 
the outer a single serves of very short, filiform, papillose teeth 
hardly rising above the surrounding membrane; inner membrane 
pale brown, papillose. Spores very small, escaping by the lateral 
splitting of the capsule, about 5 » in diameter. 

Has. On the ground or on rotten wood, especially in fir woods; not often 
reappearing twice in the same locality. Rare. Fr. early summer. ; 

This very strange plant was formerly considered a fungus, and indeed to any but 
a bryologist it seems to have little in common with other mosses. The fruit is as large 
as that of Polytrichum, and seems disproportionate to the size of the plant. Gdbel, 
in the paper above quoted, has shown that what has usually been taken for the 
antheridium is really the male Alant, enclosing a single globose, stalked antheridium 
similar to that of Sphagnum and of the Hepaticze; and he points out too the primi- 
tive character of the leaves or perichzetial bracts, which are very little more than ex- 
pansions of the protonema, normally producing new protonemoid threads at their 
margins, as might take place at any other part of that organ. 

2. Buxbaumia indusiata Brid. (Tab. XII. B.) 

Capsule on a shorter, less scabrous seta, more erect, less 

flattened above, narrowly oval, paler, zot glossy ; cuticle thinner, 
splitting longitudinally at maturity with the edges rolled back- 
wards; lid rather larger; outer peristome of four concentric 
rows of linear teeth, the outermost very short, the inner gradually 
longer, the innermost more than half the length of the inner peris- 
tome; all more or less finely articulate, papillose, brownish ; 
spores larger, about ro p. 

Has. Decayed branches in pine woods. Fr. summer. Very rare. Aberdeen- 
shire, Ross-shire. 

Rather smaller and of a less rigid habit and texture, and a paler colour. 

E 
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3. DIPHYSOCIUM Moblr. 

Plants very short, gregarious. Leaves /ingulate or lanceo- 
late, fragile, of 2-3 layers of rounded cells, nerved. Perichetial 
bracts Zarge, membranous, daciniate above. Capsule immersed or 
exserted, almost sessile, oval-acuminate, odlzgue, gibbous, narrow- 
ing upwards to the somewhat recurved lid. Calyptra conical, 
entire, minute, fugacious; outer peristome zone or rudimentary, 
inner a pale membrane, exactly as in Buxbaumia, but with only 
16 plice. Spores minute. Dioicous. 

1. Diphyscium foliosum Mohr. (Wedera sessilis Lindb, 
Braithw. Br. M. Fl.) (Tab. XII. C.) 

Plants densely gregarious, dark or brownish green. Stems 
short ; leaves narrowly lingulate, variously pointed, obtuse and 
cucullate, or shortly and bluntly acuminate, crisped when dry, 
fragile; margin plane, crenulate-papillose in the upper part, and 
also at times sinuose or slightly dentate towards apex; nerve 
vanishing below the apex, broad and flattened, especially at base, 
often indistinct. Areolation rounded-quadrate in the upper part 
of the leaf, strongly papillose on both sides, of 2 or more layers 
of cells, obscure; gradually becoming more rectangular and less 
obscure below, smooth; towards the base hyaline, rectangular, 
at margin very thin. Perichetial bracts very large, the outer 
resembling the leaves but gradually narrowed from a broader base 
to a long setaceous point composed of the excurrent nerve, the 
inner broader, ovate-lanceolate, membranous at margin and white, 
almost without chlorophyll, at apex lacerate with denticulate cilia, 
and longly aristate with the excurrent nerve, forming a brown, 
denticulate hair almost as long as the limb of the leaf; nerve very 
broad, golden brown. Capsule almost sessile, hidden by, or 
slightly emergent from the perichzetial leaves, about the size and 
with somewhat the aspect of a grain of wheat, golden brown 
when ripe, asymmetrical, with a curved apex formed by the 
conical, acute lid; inner peristome white at the fall of the lid, 
becoming brown with age. Male plants scattered, minute ; inner 
bracts ovate, concave, with excurrent nerve. 

Var. 8. acutifolium Lindb. Stems fadller; leaves longer, 
more acuminate and acute. 

Has. Turfy banks and clefts of rocks in mountainous regions, frequent. Fr. 

summer. The var. 8 less common, usually barren, 
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The quaint appearance of the capsule, surrounded with the large, scarious 
pericheetial bracts, is totally different from that of any other of our mosses, and when 
once seen cannot be again mistaken. It is however very different with barren plants, 
which may easily be overlooked, or mistaken, even on closer examination, for a species 
of Trichostomum, eg., Zr. nttédum or Tr. tenutrostre. This, indeed, has often 
been done, and the var. acztzfolzum was recently described as a new species under the 
name of Dzdymodon Camasz by Husnot (v. Afzesc. Gallica, pp. 80, 433). It may 
however be recognised by the 2-3 layers of cells in the leaf, and by the broad, ill- 
defined vanishing nerve, taken in conjunction with the broad, hardly acute apex of 
the leaves, which are less strongly crisped and hardly shining when dry. 

The var. acutzfoliui graduates into the type by intermediate forms, but in its 
extreme state, as I have found it freely in the Lake District, with tall, somewhat 
branched stems and very long, narrow leaves, it is a well-marked form. Dr. Braith- 
waite describes it as having the arista of the perichzetial bracts smooth, but I have 
not found them noticeably different from those of the type. 

Schimper describes the outer, rudimentary teeth of the peristome of Diphysczum 
Joliosum as ‘* very short, triangular, granulose, transversely jointed, not unfrequently 
perforated in the middle, pale yellow, reddish purple at apex.” Hardly any other 
bryologist appears to have been able to detect them so far developed at least as to 
render any such detailed description possible. 

GROUP B. ARTHRODONTEZ. 

Peristome teeth (when’ present) thin, membranous, derived 
from a single layer of cells of the sporogonium; transversely 
barred. 

SUB-GROUP I. APLOLEPIDE. 

Peristome teeth often forked above, at base composed of two 
layers of plates; in the outer layer a single plate forms the width 
of the tooth; in the inner two plates go to form the width of the 
tooth, which therefore, when viewed from the zz¢erior, presents a 
fine dividing line down the centre ; the front, or exterior, surface, 
on the other hand, being without this division. In some genera, 
as Barbula, the teeth are divided to the base, so that the above 
structure cannot be traced. 

Acrocarpous mosses, with rare exceptions; 7.e., the 
perichztium is apical, forming a continuation of an ordinary stem 
or branch, which may however appear lateral by subsequent 
innovation below the perichetium. 

ORDER VI. DICRANACE. 

Plants variable in size, dichotomously branched. Leaves 
narrow, from subulate to broadly lanceolate, rarely ovate-oblong, 
nerved nearly or quite to apex, areolation never wide, small, more 
or less quadrate, rectangular or linear above, rectangular at base, 
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often with special angular cells. In a very few cases the capsule 
is more or less spherical, and cleistocarpous, with irregularly torn 

calyptra; in all the other species the calyptra is smooth, narrow, 

cucullate, very rarely mitriform, capsule on an elongated seta, 

narrow, oval to cylindrical, frequently cernuous and gibbous; 

peristome of 16 teeth, usually cleft above, sometimes to base, into 
two lanceolate or subulate divisions, transversely articulated, with 
fine vertical strize between the articulations, occasionally imperfect, 
usually reddish, the zuterzor plates usually thickest, often 

transversely trabeculate. 
This constitutes a fairly natural family, though on one side 

bordering closely on the Tortulaceze; one or two of the genera, 
as Ditrichum, might well, indeed, judged by the characters of 
their fruit alone, be placed under that order, but the general 
facies and léaf-form is that of Dicranacez ; indeed in every case 

in this order where the form of the fruit or the structure of the 
peristome might appear to connect a species with the Tortulacee 
its true position will be rendered apparent either by the lid being 
longly subulate or by the leaves being narrow and linear- 
lanceolate or subulate, with narrow rectangular areolation. The 
cleistocarpous species of this order are recognisable by the leaf- 
cells in the upper part being small and narrow, and smooth, not 
papillose. 

The student will at first, no doubt, have some difficulty in 
referring some ambiguous species of both Tortulacez and 
Dicranacee to their right Order, but the difficulty will soon dis- 
appear when a little practical acquaintance has been gained with 
the plants themselves. 

As many as 600 species have been described. The British 
members of the Order may be classified under seven Tribes, 
which, for the sake of convenience, are tabulated here. 

1. Ditrichee. Leaves lanceolate or lanceolate-subulate, 
smooth, without distinct angular cells. Capsule rounded, cleisto- 
carpous ; or ovate to cylindrical, either erect and symmetrical or 
slightly inclined and unequal, smooth; lid conical; peristome 
teeth 16, very narrow, forked or cleft to base into 32 filiform divi- 
sions. 

2. Seligeriee. Plants minute. Leaves lanceolate-subu- 
late, smooth, without distinct angular cells (in the British species). 
Peristome of 16 short teeth, cleft or perforated, or entire, some- 
times wanting. Capsule erect or nearly so, equal, smooth or very 
slightly and irregularly striate. Lid rostellate or shortly subu- 
late-rostrate. 
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3. Cynodentiex. Leaves chlorophyllose, often rather 
broadly lanceolate, usually papillose, without distinct angular 
cells, the upper minute, quadrate. Capsule on a long seta, oblong 
or oblong-cylindrical, usually inclined, frequently strumose, and 
mostly striate. Peristome variable. 

4. Trematodontez. Stems short. Leaves _lanceolate- 
subulate, without distinct angular cells. Capsule with a long in- 
flated neck, which is sometimes longer than the capsule itself ; 
cleistocarpous in the continental genus Bruchia ; in Trematodon, 
the only British genus, peristomate, with 16 lanceolate, perforated 
or cleft teeth ; cernuous. 

5. Dicranellez. Plants small, scarcely branched. Leaves 
smooth, lanceolate-subulate, without special angular cells. 
Capsule short, erect or inclined, frequently striate ; lid rostellate 
or subulate-rostrate ; peristome dicranoid, of 16 cleft teeth, wider 

at base. 

6. Dicranee. Plants usually tall, branched. Leaves 
narrowly lanceolate, often falcato-secund; cells at angles en- 
larged, often inflated, hyaline or coloured. Peristome variable. 
Lid almost always longly subulate. 

7. Leucobryee. Plants whitish, the leaves almost without 
chlorophyll, almost entirely composed of the nerve; internal walls 
of the cells porose. Capsule as in Dicranum; peristome of 8 or 
16 teeth, dicranoid. 

Tribe 1. Ditrichez. 

9. ARCHIDIUM rid. 

Plants small, branched by innovations below the apex. 
Leaves ovate-lanceolate, areolation hexagono-rhomboid. Capsule 
sessile, spherical, cletstocarpous, formed of a single layer of cells 
without columella or true spore-sac, the spores being produced 
from a single basal cell, the contents of which by repeated division 
form about 16 large, smooth spores. Calyptra very thin, saccate, 
tearing irregularly. 

1. Archidium alternifolium Schp. (Phascum alternifolium 
Dicks., A. phascoides Brid.) (Tab. XII. D.) 

Plants minute, in dull green patches, stellately branched, the 
innovations formed below the apical inflorescence, elongated and 
finally prostrate, with small-leaved ramuli. Leaves distant, 
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minute, erecto-patent, slightly twisted when dry, lanceolate from 
a broader base, the upper lanceolate-subulate, margin sinuosely 
denticulate, more distinctly so at apex; nerve narrow, vanishing 
in the apex or percurrent. Areolation smooth, rhomboid or 
rectangular and parenchymatous, or longer, narrowly hexagonal 
and prosenchymatous, wider at base. Perichztial bracts longer, 
from a broader concave base, denticulate at apex, forming a 
comal tuft. Capsule terminal, finally lateral by innovation, 
immersed, pale yellow. Spores very large, obtusely polyhedral. 
Antheridia among the perichztial leaves, with few small bracts. 

Has. Wet fields and bare spaces; not common. Fr. spring. 

Varying somewhat in size and habit, and in the form and size of the leaf and of 
the areolation, this curious little moss has a facies of its own which is hardly like that 
of any other, even in the barren state; its resemblance is greatest with Pleurédeum 
alternifolium, but the leaves in that, especially the perichzetial leaves, are much longer, 
with a much broader nerve, and smaller cells. In Pleurtdium axtllare the cells are 
larger and the leaves longer. The fruit, moreover, which is quite distinct in form in 
the two genera, is usually present in Pleuridium. 

This genus is by Schimper and other authors placed in a separate Order, on 
account of the peculiar structure of the sporogonium. While, however, in this respect 
it obviously retains the characters of a primitive form, its vegetative characters so 
closely resemble those of the next genus as to justify their being placed in close 
proximity, an arrangement which is also of much greater convenience to the student. 

In the shorter, lower leaves and those on the flagelliform branches, the areolation 
is usually short and parenchymatous, either rectangular or becoming rhomboidal by 
the obliquity of the end walls; at other times, and especially in the elongated 
perichztial leaves, it becomes much narrower, elongated and sinuose, often distinctly 
hexagonal-rhomboid and prosenchymatous. 

The present is the only European species, but there are several closely allied 
species in N. America. 

10. PLEURIDIUM Brid. 

Minute, clezstocarpous mosses. Leaves lanceolate or lanceo- 
late-subulate, smooth. Cafsule erect, on a short pedicel, im- 
mersed in the perichxtial leaves, ovate-globose with a short point. 
Calyptra stall, cucud/ate. Spores rather large, granulose. 

Perichzetial leaves similar to the rest ; nerve ceasing below apex.........7. axillare 
Perichzetial leaves much longer than the rest ; nerve reaching apex............0:000 2 

Perichztial leaves gradually subulate-setaceous, enclosing naked antheridia 
2. subulatum 

Perichzetial leaves suddenly contracted ; male flowers gemmiform, axillary 
3. alternifolium 

1. Pleuridium axillare Lindb. (Phascum axillare Dicks. ; 
Pleuridium nitidum Rabenh., Schp. Syn.) (Tab. XII. E.). 

Plants small, loosely clustered, pale green. Stems about 
t-inch high, simple or slightly branched. Leaves patent, slightly 
twisted when dry, lanceolate or linear-lanceolate, short at base, 
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gradually longer upwards, perichetial bracts similar to the upper 

leaves; nerve thin, vanishing below the apex, margin plane, 

faintly serrulate at apex; cells rather large, lax, pellucid, 
rectangular-rhomboid below, narrowly linear or elongate-rhom- 
boid above. Capsule on a very short seta, oval, shortly pointed, 
pale brown, calyptra covering only the upper half of the capsule. 
Antheridia naked among the perichetial bracts. 

Var. 8. strictum Braithw. (Phascum strictum Dicks.). Plants 
very small, dull green; leaves and bracts closer, narrower, 
Straight ; capsule nearly spherical. 

Has. Fallow fields and sides of pools; not uncommon. The var. 8, Scotland. 
Fr. winter. 

This species is known from the others of the genus by its paler colour, the more 
delicate and less rigid habit, by its leaves and perichzetial bracts being alike, and by 
its larger cells. It is indeed more like Archédtum alternifolium, although quite dis- 
tinct in the fruit. The stem innovates below the capsule (which thus becomes lateral), 
producing another fruit at its apex, and repeating the same process several times, so 
that two or three capsules may be found on the same stem, one above the other. 

2. Pleuridium subulatum Rabenh. (Phascum subulatum 
Huds.) (Tab. XII. F.). 

Stems short, simple, rarely branched or innovated, crowded, 
dusky or yellowish green. Leaves small, lanceolate or ovate- 
lanceolate, longer above ; perichztial bracts erect or subsecund, 
straight when dry, from a small oval base gradually subulate and 
setaceous, very long; nerve broad and ill-defined, continuous to 
apex ; margin minutely denticulate, occasionally entire ; cells at 
base rectangular or hexagonal-rectangular, above forming a very 

narrow margin to the subula with narrower cells, sometimes 

becoming extremely slender and elongated so as to be almost indis- 
tinguishable from the nerve. Capsule yellowish brown or 
reddish, oval or roundish oval, with a short obtuse point. 
Antheridia naked in the axils of the perichetial bracts. 

Has. Sandy heaths and banks. Common. Fr. Apr. to June. 

The more rigid habit, and the long setaceous pericheetial bracts will readily dis- 
tinguish this species from the last; but it is much more difficult to define the 
differences between it and P. alternifolcum, except in regard to the position and form 
of the male inflorescence, which in the latter is easily visible in the axils of the upper 
leaves when a fruiting stem is placed under a low power of the microscope, but which 
in the present plant is only seen afler dissection. The subula of the pericheetial 
bracts is in the present species more remotely and indistinctly denticulate, sometimes 
quite entire; while in that the denticulations, though minute, are more crowded and 
numerous and consequently more conspicuous, and the cells are smaller. The apical 
innovations also, which are common though by no means constant in that species, are 
rarely present in our plant. 
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It is the commonest species of the three, and is usually rendered more con- 
spicuous by the numerous capsules than by the appearance of the rest of the plant. 
The species of this genus are not likely to be mistaken for any others except 
drchidiun: alternifolium ; the cleistocarpous species of Weisia, perhaps, most nearly 
resemble them, but are directly recognised by the upper leaves strongly curled when 
dry, and the minute, papillose areolation of the leaf apex. 

3. Pleuridium alternifolium Rabenh. (Phascum alternt- 
folium Kaulf.) (Tab. XII. G.). 

Densely tufted, stems short, simple; yellowish green; in 
damp or shady spots the stems are frequently elongated, as much 
as 1 inch high, with long flagelliform innovations, and of a bright 
green. Leaves ovate-lanceolate and lanceolate, nerve vanishing 
in apex; perichetial bracts very dong, silky, straight when dry, 
rather abruptly narrowed from an oval base to a long setaceous 
point, the upper part entirely composed of the excurrent nerve, 
Jjinely and closely denticulate and muricate ; nerve broad and ill- 
defined below ; cells at base rectangular and rhomboid, above 
rectangular, smaller than in the last two species. Capsule oval, 
with a rather longer apiculus. Male flowers gemmiform, 
numerous, zz the axils of the upper leaves, bracts ovate, acumi- 
nate. 

Has. Wet places, borders of fields, etc. ; not very common. Fr. spring and 
summer. 

A less frequent species than the last with us, though it is the most common of 
the genus on the Continent. The perichetial bracts are still longer than in the 
previous species. 

11. DITRICHUM Timm. 

Plants tufted, slender. Leaves fn several rows, lanceolate- 
subulate, smooth; areolation rectangular, narrow above. Capsule 
on a long slender seta, erect or slightly inclined, ova/, oblong- 
cylindrical, or cylindrical, annulate. Peristome teeth erect, 16, 
not confluent below, elongate, cleft to base into two filiform, 
papillose, articulate divisions, which are sometimes more or less 
united; ona short basal membrane. Spores very small, smooth. 

A genus clearly marked off by the peristome taken in con- 
junction with the subulate leaves. The name Leptotrichum, 
which has usually been employed, has been shown by Hampe to 
be untenable, having previously been taken up for a genus of 
fungi. 
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Ls. squarrose, suddenly contracted from a broad sheathing base...... 1. tenudfolium 
Liss Jerecto# patemMtiar SECun a, caichacnesagutnnonseaistanscdsder caren dencawemamantunsunnecmaeeane 2 

,f Stem tall, flexuose ; ls. very long, usually falcate ; cells shortly oval...5. fexécaule 
“\Stem short, straight ; Is. patent or subsecund ............. bis sol ites eincrg tins Meaesbaea bade 3 

{ida conic, obtuse ; capsule dark red ; dioicous............c0cceeeeeeeeeee 3. homonallum 
3 Lid rostellate 3 capsule pale or golden: bYOWN: ssisasivssaneomsorsnae ves vers vaneegens canes 4 

Nerve slightly excurrent, toothed at apex ; ioicous .............ceeeeeeeeeeeee 2. tortile 
Nerve longly excurrent, entire (or nearly so); paroicous ................5 4. subulatum 

1. Ditrichum tenuifolium Lindb. (Trichostomum tenutfolium 
Schrad.; Trichodon cylindricus Schp., Syn.) (Tab. XII. H.) 

In yellowish green tufts, or gregarious ; stems short, usually 
simple. Leaves flexuose, sguarrose from an oblong sheathing 
base, suddenly narrowed to a fine, almost setaceous subula, the 
greater part formed of the nerve, irregularly and closely 
denticulate and rough with the projecting transverse walls of the 
cells; margin plane; areolation at base narrowly rectangular, 
Zong, almost hyaline; shorter above, in the subula irregularly 
quadrate, hardly distinct from the cells of the nerve, obscure. 
Seta pale red, long; capsule erect or slightly inclined, straight or 
faintly curved, zarrowly cylindric, smooth; lid obtusely conical ; 
annulus broad, of two or three rows of cells; peristome teeth 
pale red, papillose, the divisions occasionally slightly united 
towards the base. Dzozcous. Male plants more slender, in 
separate tufts, bracts subulate, concave. 

Has. Wet sandy ground in waste places, rare. Fr. summer, but rarely fertile. 

The structure of the peristome, having the divisions of the teeth occasionally 
united a little above the base, and the broader annulus of several rows of cells, are 
somewhat characteristic of the genus Ceratodon ; but the form of the leaves and the 
smooth cylindrical capsule seem to justify its inclusion in the present genus; the 
squarrose leaves, suddenly narrowed from the broad sheathing base and very rough in 
the upper part will serve to separate it from the others of the genus ; and its general 
appearance is indeed more that of Dzcranella Grevilleana and D. Schreberi, to which 
in fact it bears a close resemblance in the leaves; in the former of these two species 
however the leaves are entire or nearly so, and in the latter the subula though 

frequently toothed above, is usually so on the margin alone, not nodulose and papillose 
all round as in the plant under consideration, nor are the cells in the upper part so 
obscure. The two plants however, in the barren state can often be separated only by 
very careful examination. 

D. subulatum has the leaves erecto-patent when moist, and the subula only faintly 
denticulate. 

2. Ditrichum tortile Hampe (77richostomum tortile Schrad. ; 
Leptotrichum tortile Hampe, Schp. Syn.) (Tab. XII. 1.) 

Tufted, pale green, stems simple or nearly so, short. Leaves 
short, patent or turned to one side, slightly curved, gradually 
narrowed from a narrowly ovate or oval-triangular base to a 
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lanceolate-subulate point; margin slightly thickened, recurved 
from a little above the base to near the apex, faintly denticulate 
above; nerve slightly excurrent, toothed at apex; areolation 
hexagonal-rectangular at base, chlorophyllose, irregularly rhom- 
boid or quadrate above. Perichztial bracts resembling the 
leaves, but longer, sheathing. Seta red. Capsule erect, 
narrowly or oblong-cylindrical, pale brown ; annulus broad, of a 
single row of cells ; lid longer than in the last, conical-rostellate. 
Peristome teeth red, the divisions here and there united. 

Dioicous ; male plants short, bracts ovate-subulate. 

Var. B. pusdllum Braithw. (Trichostomum pusillum Hedw.). 
Stems more densely crowded, shorter. Leaves shorter, broader ; 
capsule oval or oblong, peristome shorter. Perichetial bracts 
with a shorter point. 

Has. Sandy banks and quarries, rare. Yorkshire, Sussex, Kent. The var. B 
in similar habitats, sometimes with the type. Ireland, Yorkshire, Scotland. Fr. 
winter. 

This species is very variable in the form and size of the capsules; I have seen 
them on the same tuft from cylindrical to very shortly ovate, indeed (without the lid) 
hardly longer than broad; the var. 8 cannot therefore be considered a clearly defined 
form. The leaves are shorter than in the next two species, with the upper cells wider 
and shorter, and are also more denticulate, wider in the middle, with the margin re- 
curved. It also varies in the length of the leaves; these are sometimes very short, 
and in proportion to their size, broad, with the lamina distinct to the apex ; especially 
in some forms of the var. pzs2//um2, which have been recorded as a separate species by 
Schimper and others under the name of Leftotrichum vaginans Sull. ; this however 
appears to be an error, the true Z. vagzwans Sull. being a different plant. 

3. Ditrichum homomallum Hampe (Didymodon homomallus 
Hedw.; Leptotrichum homomallum Hampe, Schp. Syn.) 

(Tab. XII. J.). 

Plants (in the type) loosely tufted, somewhat silky, pale or 
yellowish green, short, stem simple or nearly so, }-inch high. 
Leaves glossy, subsecund, from an oval or narrowly triangular 
base, gradually lanceolate subulate; margin plane; nerve 
broad, rather indistinct, excurrent, with a few minute denticula- 
tions at apex; areolation very narrow, linear or rectangular, 
firm, zot much shorter above, chlorophyllose. Perichetial bracts 
longer, sheathing. Seta straight, purple. Capsule ovate-oblong 
or oblong, pachydermous, darker red, shining, somewhat 
narrowed at mouth; lid conical or conical-rostellate, obtuse. 

Annulus of two rows of cells. Peristome purplish, the basal 
membrane indistinct, teeth with the divisions free or united. 
Diotcous ; male plants slender; bracts lanceolate-subulate. 
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Var. B. zonatum Lindb. (Wersia sonata Funck). Stems 

elongated, slightly branched, zn dense tufts, bright green above, 
brown below; 4-2 inches high. Leaves shorter, appressed when 
dry. 

Has. Sandy banks and crevices of subalpine rocks, frequent. The var. 6 on 
mountain rocks, more rare. Fr. autumn. 

The commonest of the short-stemmed species, and usually fruiting, except in the 
case of the var. zovatum, which is always barren. The narrow areolation of the 
leaves is perhaps the most obvious distinguishing character, and also the dark-coloured 
capsule. From the next species it differs essentially in the inflorescence. The peris- 
tome, as is usual in this genus, is very fragile. 

The var. zovzatum has been variously located, and has recently been raised again 
to the rank of a species by Limpricht, but in the absence of fruit its relationship with 
the present species appears too great to permit of separation ; the elongated, closely- 
tufted stems, however, give it a totally distinct aspect in the field. 

4. Ditrichum subulatum Hampe (T7richostomum subulatum 
Bruch; Leptotrichum subulatum Hampe., Schp. Syn.) 

(Tab. XII. K.). 

Plants short, slender, in loose, silky, drzght yellowish green 
tufts. Leaves flexuose when dry, the lower small, ovate-lanceo- 
late, the upper from a short oval base abruptly narrowed to a 
long, flexuose, setaceous, almost entire subula, the greater part of it 
composed of the broad, excurrent nerve. Margin plane. Cells 
rather laxer, broader and shorter than in the last species. Peri- 
chetial bracts sheathing. Seta slender; capsule erect, golden 
brown, ovate, wider than in the last species, broadest near the 
base; annulus almost obsolete; lid shortly rostellate. Peristome 
teeth very slender, divisions slightly coherent; basal membrane 
very short. Paroicous; antheridia naked, in the axils of the 
upper leaves immediately below the perichztial bracts. 

Has. On crumbling rocks and clay soil; very rare. Cornwall; Devon, Fr. 
spring. 

A Mediterranean species which has reached our southern coast. Clearly dis- 
tinguished by its paroicous inflorescence, and the bright green flexuose leaves, with 
nerve longly excurrent. 

5. Ditrichum flexicaule Hampe (Didymodon flexicaults 
Schleich. ; Leptotrichum flexicaule Hampe., Schp. Syn.) 

(Tab. XIII. A). 

Tall, slender, in close soft silky tufts, yellowish or brownish 
green, glossy; stems 1-5 inches high, very slender, flexuose, 
fragile, branched, radiculose. Leaves very long, rather loosely 

set, erect or secund, occasionally falcato-secund, slightly flexuose 
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when dry, from an elongate lanceolate base narrowed to a long 
fine subula, nerve flattened and indistinct at base, excurrent, 
denticulate at apex ; margin plane, incurved above, cells at base 
irregularly rectangular, rounded-quadrate towards margin, towards 
the nerve longer, narrowly rectangular; im the upper part of 
the leaf oval and rounded ; one or two rows at the margin of the 
expanded part are sometimes very narrow and hyaline. Capsule 
erect, reddish brown, ovate or elliptic, small; annulus broad; lid 
rostellate; peristome teeth fragile, unequal. Dzozcous; male 
plants rare, slender ; bracts ovate, subulate. 

Var. B. densum Braithw. (Trichostomum flextcaule var. 
densum B. & S., Leptotrich. flextcaule var. densum Schp. Syn.) 
Densely tufted, bright or brownish green, stems straight, shorter, 
1-2 inches high ; leaves erect, short, less flexuose. 

Has. Limestone rocks and earth; frequent. The var. 8. less common, usually 

in more mountainous districts. The fruit has not been found in Britain. Fr. summer. 

Quite distinct in its much greater size, longer leaves, and shortly oval upper 
cells. It has more resemblance to Dzcranodontzum longirostre than to any other 
moss, but is easily recognised by the absence of inflated auricles at base. 

12. SWARTZIA Ehrh. 
(Distichium &. & S., Schp. Syn. et plur. auct.) 

Plants in dense silky tufts, slender. Leaves distichous, 

subulate, sheathing at base, smooth; areolation narrow. Capsule 
ovate or cylindric, lid conical. Peristome of 16 teeth not con- 
fluent at base, linear-lanceolate, more or less cleft into unequal, 
slightly coherent divisions, or variously perforated, sometimes 
entire. 

The distichous leaves are the marked characteristic of this 
genus, which otherwise much resembles the last. The name 
Distichium by which it has been usually described was forestalled 
by Distichia Mees (1843), a genus of Juncacez. 

Plant 1-6 inches, glossy ; capsule oblong or cylindric, erect ............... Z. montana 
Plant 3-1 inch, dull-green ; capsule rounded-ovate, inclined ..... ......... 2. inclinata 

1. Swartzia montana Lindb. (Bryum montanum Lamarck ; 
Distichium capillaceum B. & S., Schp. Syn. et plur. auct.) 

(Tab. XIII. B.) 

In dense silky bright or dark green glossy tufts, very slender, 
1-6 inches high, stems radiculose, straight. Leaves from a white 
sheathing oval-oblong base, abruptly narrowed above and 
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suddenly reflexed in a long, spreading or squarrose, setaceous 
subula, which is densely papillose on the nerve and crenulate at 
margin ; nerve excurrent at apex, less papillose but somewhat 
denticulate; cells narrowly rectangular at base and pellucid, 
obliquely elliptical above, in the subula rounded-quadrate, and 
papillose. Perichztial bracts two, longly sheathing. Capsule 
on an elongated seta, erect or very slightly cernuous, oblong or 
cylindric, bright or brownish red, glossy. Peristome teeth pale 
red, irregularly cleft, short, zarrow. Parotcous; antheridia 
naked in the axils of the uppermost leaves. 

Has. Mountain rocks and crevices. Frequent on all our mountains. Fr. 
summer. 

A very pretty plant, easily recognised by its distichous, setaceous leaves, with 
very conspicuous white, glossy, sheathing bases, so that the stems appear white and 
shining. In the more compact forms the two-ranked arrangement of the leaves is 
very obvious, in the more elongated forms with distant leaves this is much less dis- 
tinct. The leaves, except in the compact forms are very flexuose at apex when dry. 

The plant varies much in height of stem, length of leaf, and form of capsule ; the 
elongated forms being associated with longer leaves and narrowly cylindrical fruits, 
while the most compact, short forms have also the leaves short and almost straight, 
and the capsule much shorter and ovate. There is, however, every gradation from 
the one extreme to the other, and no clear line of demarcation can be drawn to define 
the var. compacta (Hiibn.) (D. capzl/. var. brevifolium B. & S., Schp. Syn.). I have 
also seen short elliptical capsules on forms with elongated stems and leaves, so that the 
correlation of the parts is not a distinctive feature of the variety. 

2. Swartzia inclinata Ehrh. (Distichtum inclinatum B. & S., 

Schp. Syn.) (Tab. XII. C.). 

Plants shorter, of a duller green, less shining ; leaves more 
crowded and less evidently distichous, the sheathing base less 
conspicuous, the subula more erect ; the cells slightly longer and 
more uniformly rectangular; pericheetial bracts three. Capsule 
small, rounded-ovate, turgid, inclined, brown, with a dark purple 
shining mouth; perzstome teeth broader, red, less deeply bi-trifid 
or nearly entire. Autorcous; male flower gemmiform, below the 
female, wth 1-3 short, subulate bracts. Spores more than twice 
the diameter. 

Has. Stony ground in mountainous districts, rare. Scotland; Ireland; York- 
shire. Fr, summer. 

The characters italicised will serve easily to distinguish this species from the com- 
pact forms of the last. I do not find any constant difference in the size and width of 
the leaves, 
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Tribe 2. Seligeriez. 

13. SELIGERIA B. & S. 

Minute, gregarious or cespitose plants, growing on rocks. 
Leaves lanceolate or subulate, cells minute above, at basal angles 
rarely coloured (not coloured in any of the British species). 
Calyptra cucullate. Capsule smooth, symmetrical, or only very 
slightly unequal, oval, with a distinct neck, peristome teeth 
usually entire, rarely cleft, smooth, sometimes wanting. 
Autoicous in all the British species. 

A genus of dwarf, almost microscopic plants, often growing 
on the perpendicular sides of chalk-pits and cliffs, and some- 
what difficult, on account of their minuteness and general 
resemblance, to discriminate. Their presence is at times hardly 
distinguishable except by the slight green or brownish tinge they 
confer on the substratum of chalk or rock. 

Peristonie ALSO tS spinal uecann ewtanesdies nue orleans mehenbonsemaniguMenmeadesaammenaan 1. Doniana 
Peristome: presen tac. caritacnatavowesesetiececibe wevencheonbioad ayhulel ob Aaedadadabibaddeccsn 2 

Seta aretiate When MOIS -.is.ccccsvcaedecstaeacrcuaananaanncidvesebeeseeueewed 6. recurvata 
Seta:straight when Mois tis acevsceeecncatochatadaeetvgeaatiareaniehan tema mace Nee eu ween 3 

Capsule oval or oblong, contracted at mouth 4. pauctfolia 
Capsule short, wide-mouthed, turbinate when dry and empty ...............0.:0:08 4 

Perichztial ls. reaching base of capsule ...... 0... ceecsesceeeete seen ees .2*, acuttfolia 
Leaves notreaching: base: oficapsulle ancacsaciccnnn ctaiiicaets nude tactyaniedloanioaict jdanarbsiemiai 5 

Ls. imbricated in three ranks ; cells long and narrow .............06.00665, 3. tristicha 
5\Ls. not three-ranked ; cells Shorter ....0c..ccc. ceeccscsecesceeceecseceecesteteneeeeeneens 6 

6 ae with short, wide, obtuse subula, entire ..............cccesceeeceeeeeeeen eee 5. calcarea 
Ls. longer, with narrow, acute subula, faintly denticulate .................. 2. pusilla 

1. Seligeria Doniana C. M. (Gymnostomum Donianum Sm. ; 
Anodus Donianus B. & S., Schp. Syn. et plur. auct.) 

(Tab. XIII. D.). 

Very minute, gregarious, yellow?sh green ; stem very short, 

simple. Leaves erect, straight, subulate from an ovate-lanceolate 
denticulate base, channelled ; nerve reaching apex or slightly ex- 
current, occupying the greater part of the minutely denticulate 
subula; cells of base very thin, pellucid, rather incrassate, 
rectangular and rhomboid, upper shorter, quadrate. Capsule on 
a straight seta, minute, pale, hemzspherical or turbinate after the 
fall of the lid, thzm-walled, gymnostomous ; lid obliquely conical. 
Male infl. on a basal branch. 

Has. Sandstone and limestone rocks, Not common. Fr. late summer. 
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One of the most minute of our mosses, and ‘easily overlooked. Hardly dis- 
tinguishable from .S. pzszlZa except by the absence of peristome and the somewhat 
more delicate habit ; the denticulate leaf margin will aid in distinguishing it from the 
other species. fi 

2. Seligeria pusilla B. & S. (Afzelia pusilla Ehrh.) 
(Tab. XIII. E.) 

Very short, in loose, dark green tufts. Lower leaves short, 

lanceolate-subulate, upper longer, subulate from an oval-lanceo- 
late denticulate base, resembling those of the last species but 
longer. Areolation as in that species. Capsule oval-pyriform, 
turbinate after the fall of the lid, brownish green; lid obliquely 
rostellate ; pertstome teeth broadly lanceolate, entire, flat, 
distantly articulated, spreading and reflexed when dry, incurved 
when moist. Male inflorescence below the female or on a separate 
branch. 

Has. Damp limestone or sandstone rocks, not common. Fr. summer. 

Somewhat variable in size, and in length of leaves, The turbinate, peristomate 
capsule elevated far above the leaves on a straight seta, and the minutely denticulate 
leaf-margin, are the distinguishing marks of this species. 

* Seligeria acutifolia Lindb. (as a species) (S. pusilla var. 
acuttfolia Schp., Syn.) (Tab. XIII. F.) 

Leaves from a narrower base, contracted into a subterete 
very acute, less denticulate subula, formed almost entirely of the 

nerve, and very long in the upper leaves ; areolation longer and 
narrower. Capsule larger, ovate, 0 a shorter seta, hardly 

elevated above the perichetial bracts, shortly pyriform after the 
fall of the lid, wide-mouthed when empty; lid short, conical, 
straighter. Peristome teeth shorter, rather obtuse, fragile. 

Var. B. Jongrseta Lindb. Plant larger, seta longer, so that 
the capsule ts raised above the perichetial bracts ; lid with a 
longer, oblique beak. 

Hap. Calcareous rocks. The var. alone found in Britain; rare. North of 
England. Fr. summer. 

This plant seems to find its right place as a sub-species of S. pus¢//a from which 
it only differs in the characters pointed out above ; and even these are not constant, 

as indeed the existence of the var. /omgzsefa shows. Among plants of the latter 
form there are, moreover, to be found specimens with the pericheetial bracts over- 
topping the capsule, though the oblique, rostellate lid is always present. It seems 
best therefore to consider S. acztzfoléa as a sub-spec. of S. pusz//a, with the var. 
Jongiseta forming an intermediate link. 
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3. Seligeria tristicha B. & S. (Weisia tristicha Brid. ; 
Seligeria trifaria Lindb., Braithw. Br. M. Fl.) (Tab. XIII. G.) 

Plants resembling S. pusilla, but taller and more rigid, 1-2 
lines high, slender, branched, Jrownish. Leaves regularly 
imbricated in three rows, crowded, straight, erect, appressed 
when dry, from a lanceolate concave base gradually narrowed to 
a rigid, obtuse oracute, entire subula, composed of the nerve, 
which is narrower at the base; cells elongate-rectangular at 
base, shorter above; margin entire or very faintly sinuose. 
Perichztial bracts longer, the nerve more longly excurrent. 
Capsule on an elongated seta, thick-walled, wide-mouthed and 
hemispherical after the fall of the lid, with a long neck tapering 
into the fruit stalk; lid odl¢quely rostellate, rather long. 
Peristome teeth sometimes perforated. 

Has. Wet calcareous rocks. Very rare. Perthshire; Yorkshire ; Derbyshire. 
Fr. summer. 

The stems are often closely tufted, and sometimes very much branched ; the 
leaves are rather brittle; their regular arrangement giving the stems a distinct and 
peculiar trigonous appearance. The form of the capsule when ripe, together with its 
neck, is regularly pyriform, the neck varying somewhat in length, sometimes very 
gradually narrowing downwards. It is readily distinguished by the tall slender 
stems, and the trifarious arrangement of the leaves. The wide pachydermous capsule, 
the entire leaves, and narrow cells, are also characters of value, in cases where, 

as occasionally happens, the tristichous leaf arrangement is not so distinct. 

4. Seligeria paucifolia Carruth. (Bryum pauctfolium Dicks., 
S. subcernua Schp., Syn.) (Tab. XIII. H.) 

Plants gregarious, pale dull green, very short, unbranched. 
Leaves crowded, the upper longer, sub-flexuose, longly and finely 
subulate from a lanceolate, gradually narrowing base, guzte 
entire ; nerve very indistinct at base, gradually stronger, wide 
above and sometimes very slightly excurrent ; cells rectangular, 
shorter above, a single row on each side reaching almost or quite 
to the apex; sefa erect, slightly flexuose above ; capsule ¢hzck- 
walled, narrowly oval or oblong, sometimes slightly asymmetric, 
narrowed at the mouth; lid with an oblique swdz/ate beak ; 
peristome teeth narrow, lanceolate. 

Has. Blocks of chalk; rare. Fr. summer. 

The narrow elongated capsule, contracted, not expanded, at mouth, on an erect 
seta, is the most distinguishing feature of this species. It seems to prefer detached 
blocks of chalk rather than cliffs. 
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5. Seligeria calcarea B. & S. (Bryum calcareum Dicks.) 
(Tah. XTIT 1). 

Plants in wide patches, densely gregarious, dull deep green. 
Stem very short, simple. Leaves short, from an oblong concave 
base abruptly narrowed to a rather short, wide, somewhat obtuse 
subula, entire; nerve indistinct below, above stronger, but 
flattened and obscure, and occupying the whole apex; cells 
shortly rectangular, thin and pellucid at base, above irregularly 
rounded-quadrate, oval or hexagonal, obscure, incrassate, chloro- 
phyllose. Capsule on a straight seta, minute, very slightly larger 
than in S. pusz/la, more solid, but otherwise resembling it; peris- 
tome teeth broader and more obtuse, more closely articulate. 

Has. Chalk cliffs and limestone quarries. Frequent on the chalk hills of the 
south and east of England. Fr. summer. 

Easily recognised by its dwarf, stouter habit, with broader, thicker leaf-points, 
which are also more obtuse. The nerve is flattened and obscure, so that it is difficult 

in the subula to say where the lamina ceases and the nerve begins. In the fruit this 
species most resembles S. pusz//a. It often forms very wide extended patches on the 
perpendicular face of chalk cliffs, resembling until more carefully examined, patches of 
protophytic algze. 

6. Seligeria recurvata B. & S. (Grimmia recurvata Hedw.; 
S. setacea Lindb., Braithw. Br. M. Fl.) (Tab. XIII. J.). 

In close patches, olive green, usually very fertile; stems 
short, but rather longer than in the last species, fragile, simple or 
forked. Leaves erecto-patent, fexuose, longly subulate from an 
ovate-lanceolate base, acute, eztive ; nerve narrow, excurrent, 
but very ill-defined and hardly distinct from the lamina in the 
subula ; cells at base variable, usually rectangular with thin walls, 
pellucid ; above shorter, more quadrate, incrassate. Capsule on 
a rather long, fexuose and arcuate seta, oval with a short neck, 
thin-walled ; lid witha slender, straight beak ; teeth of peristome 

lanceolate, obtuse or acute. 

Has. Sandstone rocks in shady places. Notcommon. Fr. spring and summer. 

The slender, arcuate seta is the chief characteristic of the present species, and is 
especially noticeable when the plant is growing; and at the period of ripening of the 
capsules ; when gathered in this condition the seta remains curved in drying, but older 
capsules usually dry with the fruitstalk straightened. The capsule is variable in 
length, the lid sometimes oblique. The tissue of which the capsule is composed is 
looser than in the other species, the cells being larger with thin walls. 

F 
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! 
14. BRACHYODUS Firnr. 

(Brachydontium Bruch, Braithw. Br. M. FI.) 

Plants very small, resembling Seligeria. Calyptra mitri- 
form, 5-lobed. Capsule erect, oblong, finally striate ; peristome 
teeth confluent at base, broad, very short and truncate, dotted, 

thin. 

1. Brachyodus trichodes Firnr. (Gymnostomum trichodes 
W & M.; Brachydontium trichodes Firnr., Braithw. 

Br.M. Fl.) (Tab. XIII. K.). 

Plants resembling Seligeria pusilla; very small, simple, 
gregarious, green or brownish. Leaves straight, lanceolate- 
subulate, channelled, entire; nerve excurrent, forming the whole 
of the upper part of the subula; cells hexagonal-rectangular 
below, irregularly quadrate above. Capsule on a slender seta, 
oblong, pale, thin-walled, red at mouth, when old more or less 

pyriform, darker coloured, and fimely striate ; calyptra conical, 
3-5 lobed at base; annulus broad; lid conical with a straight 
subulate beak; peristome teeth irregular, perforated, pale, 
smooth, very short. Autoicous. 

Has. Wet sandstone rocks. Not unfrequent in mountainous countries. Fr. 
early spring. 

Much resembling a Seligeria in habit and leaf structure, this is easily recognised 
under a good lens by the oblong capsule, on a straight seta, with very fine longitudinal 
striations ; in leaf it is perhaps nearer S. pazczfoléa than any other. 

Tribe 3. Cynodontiex. 

15. SASLANIA Lindb. 

Plants small; leaves small, linear or lanceolate, smooth ; 

glaucous at back with cellular, granulose ‘“‘bloom.’’ Capsule 
oblong-cylindric, erect, slightly furrowed when dry; lid conical ; 

peristome teeth 16, irregular, cleft to base into two narrow, 

nodose, papillose divisions, usually much connected above. 

The plant for which Lindberg created this genus has usually 
been placed under either Ditrichum or Trichostomum, and it 
certainly holds, as pointed out by Braithwaite, a somewhat 
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intermediate position between Tortulacee and Dicranacez. Its 
affinity with Ceratodon is however so obvious (while at the same 
time it shows distinguishing characters of some importance), that 
its consignment to a separate genus near that one appears the 
most satisfactory arrangement. 

1. Selania cesia Lindb. (Bryum cesium Villars; Lepto- 
trichum glaucescens Hpe., Schp. Syn.) (Tab. XIII. L.). 

In dense glaucous green tufts, brown below, half to nearly one 
inch high. Stems erect, slender, much branched. Leaves smad//, 
broadly lanceolate below, larger and longer at the summit of the 
branches, forming a coma; erecto-patent, slightly twisting at the 
point, somewhat flexuose when dry; acutely linear or linear- 
subulate from a lanceolate or oblong base, margin plane, bluntly 
serrate above; nerve distinct, slightly excurrent in the longer 

leaves; cells all rectangular, at base empty, 4-6 times as long as 

broad, above about twice as long as broad, or sometimes quadrate, 
chlorophyllose ; in the lower leaves more uniform. Capsule erect 
on a short seta, oval-oblong, thin-walled, brown, irregularly 

plicate when dry and empty; annulus yellow, of two rows of 
cells; lid acutely conical; peristome conical, the teeth purple, 

the divisions much united above. Autoicous; male flower 

gemmiform, on short branches below the perichztia. 

Has. On earth in clefts of rocks in alpine districts; very rare. Glen Phee, 
Clova. Fr. late summer. 

This rare species will be recognised at once by the bluish green colour, a 
feature hardly shared by any other British moss, though in a small degree by Wedsia 
verticillata, which differs markedly in the leaves, denticulate towards base, but 
entire above, and is of quite a different habit of growth. The leaf-cells are longer 
and narrower than in Ceratodon. 

16. CERATODON Brid. 

Plants terrestrial, tufted; leaves small, lanceolate, smooth or 
slightly papillose. Capsule oval or oblong-cylindrical, strzaze, 
when dry sulcate, often inclined, with a distinct neck, thick- 

walled. Lid conical. Peristome teeth 16, cleft regularly nearly 
to base into two filiform divisions, closely articulate below, 
remotely above, papillose. 

Nerve not or scarcely excurrent ; capsule strumose at neck............0668 1. purpureus 
Nerve longly excurrent ; capsule not strumose ..........ccseceseeceseeeeeen eres i*, conicus 
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1. Ceratodon purpureus Brid. (Wnium purpureum L.) 

(Tab. XIII. M.). 

In wide patches, of various tints of green, often accompanied 

by a tinge of vinous red. Stems branched, 3-3 inches long, 

slender, erect. Leaves erecto-patent, rather laxly imbricated, 

slightly twisted and appressed when dry, from broadly triangular- 

ovate to narrow linear-lanceolate, concave, margin revolute from 

base upwards, becoming plane just below the apex, where there 
are usually a few coarse teeth; nerve reaching apex or very 
slightly excurrent ; cells at base pellucid (in the longer leaves), 

rectangular, 3-5 times as long as broad, above regularly quadrate, 
hexagonal-quadrate, or irregular, but always short, small, 
chlorophyllose. Perichztial bracts longer, sheathing. Capsule 
on a purple or sometimes yellowish shining seta, zzclined, oblong 
(when dry and empty oblong-cylindrical), straight or slightly 
curved, purplish or reddish brown; when dry cernuous or 
horizontal, sudcate, 4-5 angled, with a small but dzstznct struma 
at base; annulus large, lid acutely conical, slightly curved. 
Peristome teeth deep red at base, with equal divisions, bordered 
on each side from base to middle by the wider inner layer of 
plates. Dioicous. Male plants more slender, flowers gemmi- 

form. 

Has. Sandy and peaty soil, banks in woods, etc. ; very abundant, and cosmo- 
.politan. Fr. spring and early summer. 

One of the most abundant and polymorphous of our mosses, easily known when 
in fruit by the narrow, inclined, sulcate, strumose capsule with conical lid. There is a 
peculiar facies‘of the leaves when viewed under the microscope, which, allowing for 
a certain amount of variation in form and size of both leaf and areolation, is directly 
recognised after a little practice ; the margin recurved to just below the apex, then 
plane and toothed, is one of the most distinct and constant features; when moist the 
leaves usually have a shiny appearance, and the comal ones are generally slightly 
twisted ; this taken in conjunction with their channelled surface and gradually acute 
outline, will serve for identification in the field, and an acquaintance with their appear- 
ance under the lens will save the beginner much labour and disappointment. 

One rather marked form has short, broad, deltoid-oval concave leaves, sometimes 
shortly cuspidate with the excurrent nerve, the tufts resembling those of Bardula 
lurida, but with laxer and rather more acute leaves. 

* Ceratodon conicus Lindb. (Trichostomum conicum Hpe.) 
(Tab. XIII. N.). 

The typical, or extreme form of this plant differs from C. 
purpureus in the following points. Stems shorter, usually 
yellowish green ; leaves small, short, ovate-lanceolate, the upper 
erecto-patent, crowded into a coma, less twisted when dry, the 

. 
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margin revolute to apex, entire; the nerve excurrent tn an arista 

or point of varying length; cells small. Capsule erect or very 
slightly inclined, ovate-elliptic, rather wide at base, when dry and 
empty hardly altered, slightly sulcate, the neck not strumose ; 
lid shortly and obtusely conical. Peristome teeth pale, wth few 
articulations, with very narrow and less distinct borders. 

Has. Bare places and mud-caps of walls. Rare. Fr. summer. 

The examination of a considerable number of specimens from different localities 
has convinced me that the present plant should not rank higher than a sub-species of 
C. purpureus at most ; a conclusion arrived at for the most part on account of the 
existence of a number of intermediate forms linking it, in an unbroken chain, with 
that plant. Specimens found by me in Scotland in 1883 have the fruiting characters 
exactly those of C. comzcws, but the plant has the purplish hue of the typical form and 
the nerve is excurrent in a very short point only. Since that time, in a number of 
localities in Northamptonshire uniformly on the mud-caps of walls in the oolitic 
districts, I have found plants which, while with the peristome and the foliage of C. 
contcus (the nerve being excurrent in a point frequently as long as the whole of the rest 
of the leaf), show a great variation in the capsule, both as regards its inclination and 
form, the struma, and the lid ; sometimes being barely if at all distinct from ordinary 
C. purpureus, at others, though more rarely, with capsules almost exactly characteristic 
of C. conzcus, while specimens may be found of nearly every intermediate form. It 
must be remembered too that the nerve is sometimes excurrent in otherwise typical 
C. purpureus. 

In the Northamptonshire localities above mentioned, this plant even when barren 
and growing with the typical form, may be generally recognised with the eye alone, 
by the denser, neater tufts, with the shorter, aristate, upper leaves forming a comal 
tuft. 

C. minor Aust. (Lesq. & James, Manual of Mosses of N. America, p. 92) 
appears to be this plant ; the only difference, according to the description, being that 
in that moss the leaves are spoken of as serrulate towards the apex. 

17. RHABDOWEHISIA B. & S. 

Plants short, inhabiting rock crevices, densely cushioned. 
Leaves /énear or ligulate, not much attenuated at point, short, 
much crisped when dry, with plane margins; areolation small, 
more or less quadrate above. Capsule erect, symmetrical, 
minute, on a very short seta, striate, not strumose. Peristome 
small, teeth narrow, subulate, undivided. 

The three plants here included have a distinct habit and in 
other respects form a natural group, though linked to 
Cynodontium by C. Bruntonz, which however clearly belongs to 
that genus. Their short, highly chlorophyllose, plane-margined 
pellucid leaves abundantly distinguish them, in addition to which 
they are usually abundantly fertile. 

Leaves with narrow tapering points, almost entire........:sccceseesseeeeeeees Ze fugax 
Leaves with wider, more obtuse points, serrate .........::escceseeeeeneeeeeeeeeraeeeenens 2 

{Fes small; leaves narrow, cells 8-10 bo w...eceeeee ees ee eee eee teense ees 2. denticulata 
2 Plant 4-1 inch ; leaves broader, more coarsely toothed, cells 14-18 M ............ eee 

3. crenulata 
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1. Rhabdoweisia fugax B. & S. (Oncophorus striatus 
Lindb., Braithw. Br. M. Fl.) (Tab. XIV. A.). 

Bright or dark green, in short, soft, dense tufts or cushions ; 
leaves narrowly linear or ligulate, curled when dry, shortly 
acuminate, more or less acute; margin plane, faintly denticulate 
or almost entire at apex; nerve ceasing below the summit; 
areolation rectangular at base and pellucid, gradually becoming 
quadrate, in the upper part 7m 5-7 regular rows on each side the 
nerve of rounded-quadrate or transversely elliptical cells, some- 
what incrassate, 6-8 » wide, faintly papillose, chlorophyllose. 
Capsule on a very short seta (1-2 lines), very small, pale, erect, 
symmetrical, oval, wide-mouthed and urceolate when dry and 
empty, distinctly striate ; lid with a curved, subulate beak, as long 
as the capsule. Peristome teeth suddenly subulate from a broad 
base, reddish, very small and fugactous. 

Has. Clefts of rocks in alpine and subalpine districts. Not common. Fr. 
summer. 

A pretty little moss, usually covered with capsules. The peristome is so fragile 
that it generally falls off almost as soon as the lid separates. The leaves vary some- 
what in outline and in the amount of denticulation of the point. 

2. Rhabdoweisia denticulata B. & S. (Oncophorus crispatus 
Lindb., Braithw. Br. M. Fl.) (Tab. XIV. B.). 

Resembling the last, but with shorter, wider, more obtuse 
leaves, the margin in the upper part more strongly toothed, with 
closer, more acute, and more spreading denticulations ; the upper 
cells larger, 8-70 p wide, on each side of the nerve in 7-9 rows of 
quadrate or quadrate-hexagonal cells with thinner walls. Capsule 
the same or a little larger and somewhat more elongated, often of 
a rather darker colour and more solid texture. Peristome teeth 
subulate from a lanceolate base, articulated, longer, more per- 

sistent. 

Has. As the last, but more frequent. Fr. summer. 

A slightly more robust plant than 2. fugax ; the characters above mentioned 
serving to identify it without much difficulty. The differences in the capsules often 
described are by no means constant. 

3. Rhabdoweisia crenulata Jameson (Didymodon crenulatus 
Mitt.) (Tab. XIV. C.). 

Taller than R. denticulata and more robust, %-1 inch high. 
Leaves ligulate, broader, obtuse, recurved at apex, margin in the 
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upper part closely crenulate-denticulate with projecting cells; 
areolation in upper part, on each side of nerve, in 10-13 rows of 
larger, irregularly quadrate or hexagonal, obscure cells rg-18 p 
wide. Capsule a little larger, reddish ; peristome teeth narrow, 
erect, reddish. 

Has. Shady rock crevices. Rare. Fr. summer. 

Much like the last and often confused with it, but easily recognised by the leaves 
much broader in the upper part with larger, more obscure cells. In favourable 
situations it becomes so robust as to resemble closely Barbula ungudculata or 
Trichostomum littorale. 

18. CYNODONTIUM Schp. 

Plants ¢aé/er than in Rhabdoweisia, leaves with recurved 
margins, long, wider at base, gradually and longly acuminated 
in the upper part ; cells often papillose. Fruit /arger, smooth 
or striate, symmetrical or more frequently inclined and unequal, 
often strumose, on a longer seta. Peristome variable. Lid 
longly subulate. 

Resembling Dicranum in the fruit, this genus differs in the 
leaves without distinct angular cells, usually erecto-patent, and 
crisped when dry. C. Bruntonz unites it with Dicranoweisia, but 
the denticulate leaves with recurved margins serve to distinguish 
it, and the angular cells are not distinct from the rest. 

A continental species, C. Schist? Lindb., forms a transition 
between this and the last genus, having the leaves almost entire, 
with recurved margins, the capsule striate and equal, the peristome 
more perfect and less fugacious than in Rhabdoweisia. 

Capsule distinctly strumose at MeCk .......cccccceeceecee ee cceee eee eu eeee ses eetsteeeeenees 2 
Capsule not strumose ........:eccceeeeeeee es . SOc e eters een et net ertee peteee 4 

Capsule smooth ; leaves not papillose ......... sesreijuarsdimatesnunaaasemuamenanltnemenna’ 3 
Capsule furrowed when dry ; leaves papillose.............00ccseeeee vee 2* strumiferum 

Leaves gradually lanceolate from an oval or oblong base .............0...005 3 virens 
Leaves suddenly subulate from a wide, obovate base .............44 3*. Wahlenbergit 
Capsule when dry faintly and irregularly striate only .................065 zr. Bruntoné 
Capsule when dry distinctly and regularly furrowed ...........cccceesseeeeeee cesses 5 

Leaves rather obtuse, strongly papillose on both sides...............644 2* gractlescens 
5\ Leaves acute, faintly papillose at back only ..........csceeeeeeeeseeeen nee 2. polycarpum 

1. Cynodontium Bruntoni B. & S. Wicranum Brunton 
Sm.; Dicranowetsia Bruntont Schp., Syn.; Oncophorus 
Bruntoni Lindb., Braithw. Br. M. Fl.) (Tab. XIV. D.). 

Densely tufted in compact soft yellowish. or dull green 
cushions, 1-13 inches high. Lower leaves elongate-lanceolate, 

upper longer, from an oblong base gradually narrowed upwards 
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to an acute point, carinate-concave, spreading and somewhat re- 

curved at summit when moist, strongly curled when dry; margin 

recurved, remotely denticulate in the upper half; nerve strong, 

continued to apex, roughish at back above; cells at base pellucid, 

rectangular, shorter at margin, above becoming elliptical and in- 
crassate, in the limb very small, rounded or irregularly quadrate, 
obscure, minutely papillose. Perichztial bracts half-sheathing, 
shortly acuminate. Capsule on a yellowish seta (2-4 lines), oval or 
oval-oblong, slightly contracted at the mouth, erect, equal or very 
slightly one-sided, short-necked, smooth, when dry faintly plicate, 
pale brown; annulus narrow, lid shorter than the capsule. Peris- 
tome teeth small, irregular, unequally cleft, the divisions free or 

cohering, smooth. 

Has. Clefts of rocks in sub-alpine districts. Not common. Fr. summer. 

This species is not likely to be mistaken when fruiting for any of the species in- 
cluded under the present genus, all of which have the capsule either strumose or dis- 
tinctly striated ; it is more likely to be confused with Dzcranowezsta crispula and D. 
ctrrata ; the former, however, is readily known by the plane margins of its leaves, and 
the latter by the elongated capsules and entire leaves. It should be also borne in 
mind that the two plants of that genus when growing on rocks are usually found on 
their surface, while the present plant is mostly confined to clefts of rocks. When 
barren it is very difficult to separate from the next species, though the leaves are 
somewhat shorter and less finely pointed, and the cells a little smaller. 

2. Cynodontium polycarpum Schp. (Dicranum polycarpum 
Ehrh.; Oncophorus polycarpus Brid., Braith. Br. M. FI.) 

(Tab. XIV. E.). . 

Usually taller and more robust than the last species, 1-2 
inches high, of a paler green. Leaves longer and gradually larger 
upward, when dry flexuose but not much curled or circinate, 
longer than in the last species, narrowly linear-lanceolate, very 
narrow at the point, margin recurved, usually with a single or 
double row of denticulate crenulations, serrulate towards point ; 
cells at base elongate-rectangular, above small, rounded-quadrate 
or irregular, smooth or finely papillose at back above. 

Perichztial bracts sheathing, longly acuminate-subulate; 
seta straight, about five lines long, capsule erect or unequal and 
slightly inclined, oblong-cylindrical, with a short symmetrical 
neck, pale, distinctly and regularly sulcate when dry ; annulus 
distinct, lid conical-rostrate, shorter than the capsule, crenulate- 
sinuose at margin. Peristome teeth perfect, cleft half-way into 
two unequal divisions. 



CYNODONTIUM. 73 

Var. 8. laxtrete Dixon n. var. Leaves longer, broader, 
upper cells 3-4 times as large as in the type, quite smooth, more 
regularly quadrate; margin entire except at apex; capsule 
cylindrical, with a longer neck which is swollen at the base of the 
capsule, but equally all round, not forming a struma; when dry 
and empty the capsule is very long and narrow, gradually 
narrowing from the wide mouth downwards into the pedicel. 

Has. Rocks in mountainous districts. The var. 8 on a wall in Glenlyon, 
‘Perthshire, July, 1893 (. W. Dexon.) Fr. summer. 

This species is subject to considerable variation, in points, however, which very 
little affect its general appearance ; the form and serrature of the leaves, the amount 
of papillosity of the cells, and the general size of the plant, being the characters most 
affected. The var. 6 is a very striking form in the shape of the capsule and the size 
and character of the areolation. 

C. polycarpum may readily be recognised by its narrow, striated, slightly unequal 
fruit. Except in its pale colour there is a certain superficial resemblance to Ceratodon 
purpureus. The differences between it and the allied plants of the present genus will 
be found noticed under the several species. 

* Cynodontium strumiferum De Not. (Dicranum strumt- 
ferum Ehrh.; Cynodontium polycarpum var. strumiferum Schp., 

Syn.; Oncophorus strumifer Brid., Braithw. Br. M. FI.) 
(Tab. XIV. F.). 

Leaves with the upper cells more papillose, in front as well 
as at back. Capsule broader, inclined and slightly arcuate, 
eibbous at back, with a distinct struma at base in front. 

Has. Rocks on the higher mountains; rare. Fr. late summer. 

The variations that occur in the form of the capsule, the varying amount of papil- 
losity in the leaves, and the occasional presence of a rudimentary strumain C. foly- 
carpum tend to show that the characters distinguishing C. strumzferum are hardly of 
sufficient importance to constitute specific rank. The papillae on the leaves are by no 
means distinct in some specimens with the typical capsule of C. strumzferum. 

* Cynodontium gracilescens Schp. (Dicranum gracilescens 
W.&M.; Oncophorus gracilescens Lindb., Braithw. Br. M. Fl.) 

(Tab. XIV. G.). 

Differs from C. polycarpum in its more slender habit, the 
leaves slightly broader and more obtuse, usually more strongly 
papillose both on back and front, the margin less recurved above ; 
the perichetial bracts more shortly acuminate; the seta slender 
and flexuose, the neck of the capsule small and inconspicuous, mot 
strumose, the lid smooth at margin, the annulus rather narrower. 
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Has. Alpine rocks; very rare. Clova; Wales. Fr. late summer. 

The greater number of the above characters are subject to more or less variation. 
In the compact var. alfestre ( Cynod. subalpestre Kindb.) the papillosity of the leaves 
almost disappears, and the perichzetial bracts hardly differ from those of C. polycarpum ; 
it is indeed placed under that species by Boulay, and may be looked upon as a connect- 
ing link between the type and the present sub-species. The smallness of the distinctive 
characters as described above, justifies, I think, its present arrangement as a sub- 
species rather than as a separate species, although I am not aware that this view has 
been taken by any of the authorities since C. Miiller (Syx. Z/, p. 591). 

3. Cynodontium virens Schp. (Bryum virens Sw.; Oncoph. 
virens Brid., Braithw. Br. M. Fl.) (Tab. XIV H.). 

Plants ¢a/l, robust, 2-3 inches high, dright green above, 
brown or black below, in dense tufts, stems repeatedly forked. 
Leaves spreading, not increasing in length above, slightly crisped 
when dry, from an oval or oblong amplexicaul base gradually 
narrowed and lanceolate, acute or obtuse, carinate; margin 
recurved, entire, or sub-serrate above; nerve reaching apex or 
slightly excurrent ; cells of leaf-base rectangular, pellucid, shorter 
and broader towards the margin, becoming shorter and incrassate 
above, in the limb shortly rectangular and almost quadrate, 
smooth. Seta rather short; capsule dark reddish brown, oblong- 
cylindrical, arcuate, gibbous, with a sharp distinct struma, smooth. 
Peristome teeth large, regular, cleft to the middle. 

Var. B. serratum B. & S. Leaves widely spreading, coarsely 
serrate tn the upper part. 

Has. Wet rocks and stony ground on high mountains. Common on the 
Grampian range ; elsewhere rare. The var. 8 in similar situations. Fr. late summer 
and autumn. 

This fine species varies much in size, in the magnitude of the cells and the 
thickness of their walls, and in the length, form and serrature of the leaves ; and no 
clear line can be drawn between the type and the var. serratum. It cannot easily be 
mistaken for any other moss, at least when examined under the microscope. 

* Cynodontium Wabhlenbergii R. & C., Rev. Bry. 1892, 
p. 74. (Cynodontium virens var. Wahlenbergii Schp., Syn. ; 

Oncoph. Wahlenbergu Brid., Braithw. Br. M. FI.) 
(Tab. XIV. I.). 

Resembling C. vzvens but usually shorter; leaves more 
distant, more strongly crisped when dry, from an obovate base 
suddenly contracted to a longer, narrower, subulate, flexuose 

point. Capsule slightly shorter and thicker. 
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Var. B. compactum Schp. Tufts short, dense; leaves 
crowded, more erect, shorter, from a smaller base. Capsule 
smaller, less solid, short. 

Has. High alpine rocks. Rare. The var. 8 on the higher Grampians. Fr. 
late summer. 

The leaf-base in C. vzrens is sometimes oblong, hardly wider above than at the 
insertion, and very gradually contracted into the limb, which is usually short, and 
rather quickly narrowed to the apex. In C. Wahiendergzz, the leaf-base is very short 
and broad, widening considerably upwards from its line of insertion, then suddenly 
narrowing (so as to form a shoulder), into the much narrower and longer, linear- 
subulate limb. Although however there is a wide distinction between these two 
extreme forms, there are found many intermediate links, leaves of various forms often 
occurring in the same stem; indeed I have never examined a tuft of C. virens with- 
out finding some leaves that showed an approach to the leaf-form of C. Wahklenbergiz. 
The var. compactum too, while usually clearly referable to the sub-species, has the 
leaves in several specimens which I have examined, far from showing the ¢ypzca/ 
Wahlenbergii form, being indeed intermediate between the two. I have therefore 
felt compelled to deny C. Wahlenbergit specific rank, although in its most extreme 
form, did that alone exist, it might well lay claim to such a position. 

19. DICHODONTIUM Schp. 

Plants loosely tufted, usually growing near rocky streams ; 
leaves spreading or squarrose, broad, opaque, papillose. Capsule 
smooth, thick-walled, peristome large, dicranoid. 

The two species of this genus are very distinct from the rest 
of the Order in the broad, obtuse, papillose leaves with plane 
margins, at least in the upper half. They are indeed more likely 
to be referred by the beginner to Tortulacez than to Dicranacez. 
The peristome is quite distinct, but more often than not the plants 
are barren. Few of the species of Tortulacee, however, for 
which the student is at all liable to take either of these plants, 
have the spreading, denticulate leaves of D. pellucidum or the 
coarsely serrate leaf margins of D. /lavescens. 

Oreowetsia serrulata Schp. has been recorded from Ben 
Lawers by Dr. Stirton, but its claim to be regarded as British is 
very doubtful. It is a native of the Austrian Alps, and is 
monoicous, with narrow, serrulate, obtuse leaves, having the 
basal areolation thin and hyaline, the upper obscure and highly 
papillose ; the habit is more slender than that of Dichodontium. 

Leaves rather obtuse, serrulate ; capsule CELNUOUS..........ceeeesseeeeeee ees r. pelluctdum 
Leaves acute, sharply serrate ; capsule suberect .......:.sseseseeeserereee vend, flavescens 
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1. Dichodontium pellucidum Schp. (Bryum pellucidum L.) 
(Tab. XIV. J.). 

Pale or dull green, in rather lax tufts, 1-3 inches high. 
Stems slightly branched, flexuose, radiculose below. Leaves 
variously imbricated, but never very densely placed, recurved and 
spreading or squarrose from a more erect base, appressed and 
twisted when dry, varying greatly in length and width, from a 
broad, oval or oblong base narrowed into a longer or shorter 

oblong-lingulate, broad, concave limb, rounded and obtuse or 
obtusely pointed ; margin recurved below, somewhat undulated 
above, zucurved at apex, almost entire or more frequently crenu- 
late-serrate towards the summit, limb opaque, studded with 
sharp, ascending papille on both sides; cells at base elongated, 
narrowly rectangular, rather pellucid, wzth several rows at the 
margin to the base shorter and chlorophyllose, in the upper part 
small, irregularly quadrate or rounded, obscure. Nerve thick, 
vanishing below apex, rough with denticulations at back above. 
Dioicous. Fruitstalk short, thick, especially towards the top, 
reddish yellow ; capsule short, oval or subglobose, cernuous, some- 
what gibbous, with hardly any neck, but tapering at base into the 
fruitstalk, smooth, solid in texture, purplish brown, exannulate ; 
lid obliquely and shortly rostrate, rather thick. Peristome large, 
deep red, the teeth 2-3 cleft, papillose at apex, vertically striate 
below, from a rather high basal membrane. 

Var. 8. fagimontanum Schp. (Dicranum pellucidum var. 
fagimontanum Brid.). Shorter, with shorter branches; eaves 
short, more obtuse, hardly spreading ; capsule smaller. 

Var. y. strictum Braithw. Stems densely tufted, elongated, 
slender, stratght. Leaves distant, very short, suddenly con- 
tracted to a narrow-lingulate channelled limb, tapering to an 
obtuse almost entire point. 

Var. 6. compactum Schp. Stems very densely tufted, reddish 
brown below, very slender ; leaves smaller, short. 

Has. Wet rocks or sandy débrés near streams; common in mountainous dis- 
tricts, not common elsewhere. The var. 8 in more alpine districts; Ben Lawers, &c. 
The var. ‘y among grass, near Abergavenny. The var. 8 Scotland ; South Wales. Fr. 
autumn to spring. 

A variable plant, but when once known recognised without much difficulty by the 
form and structure of the leaves. The short, broadly pointed, obtuse leaves dis- 
tinguish the var. fag¢ontanum from the type. The fruit is not very commonly pro- 
duced, and the fertile plant is usually rather smaller and more slender. In the forms 
with short leaves the basal cells are generally shorter and more uniform, less pellucid. 
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The specific name is hardly an appropriate one, as the leaves are rather opaque, 
and even the basal cells are far less pellucid than in most of the species of this Order. 

D. pellucidum might be, and indeed has been taken, in some of its forms, for 
Leptodontium flextfolium, but the latter is usually a more slender plant, with smaller 
leaves not expanded at the base, less papillose, and of a different texture. 

2. Dichodontium flavescens Lindb. (Bryum flavescens 
_Dicks.; Dichodontium pellucidum var. serratum Schp., Syn.) 

(Tab. XIV. K.). 

Taller, loosely tufted, yellawish green. Leaves more distant, 
erecto-patent and slightly recurved, but less squarrose than in the 
last ; when dry twisted but not appressed nor incurved ; longer, 
from a narrower base gradually tapering to a narrower, less 
obtuse flat point, faintly undulated; margin slightly less recurved 
below, 72 the whole of the upper part (and often below the middle) 
coarsely denticulate or serrate. Cells of leaf base more elongate, 
only a few rows (usually 1-3) at margin quadrate and obscure, 
sometimes hardly reaching to base, above incrassate, rounded- 
quadrate, minutely papillose. Capsule erect or nearly so, shortly 
oblong-cylindric, symmetrical or nearly so, pale brown; 
peristome paler, from avery short basal membrane, not papillose 
nor vertically striate. 

Has. Beds of mountainous streams. Not uncommon. Fr. autumn, rare. 

The characters derived from the fruit appear to be of good specific value; the 
foliar structure is somewhat variable, but the much less papillose cells, the margin 
sharply serrate to below the middle, and the narrower and more acute outline of the 

leaf are characters usually markedly present. The basal areolation, when typical, is 
very different from that of D. pellucidum, but it is unfortunately not constant, the 
upper leaves especially sometimes hardly differing in this respect from that species. 
The longer, narrower, more acute leaves as a rule readily distinguish this plant from 
the above; still I have found plants with the habit, colour, and leaf form of D. 
flavescens, but with the structure of the leaves just that of D. pedductdum, while 
occasionally on the other hand, especially in fruiting specimens, D. /lavescens takes a 
more slender, gréen form, resembling D. felductdum. It is not an uncommon plant 
beside mountain streams, but the fruit is rare; when present, too, it is often over- 
topped by the innovations, and so rendered inconspicuous, in both species. 

Tribe 4. Trematodontez. 

20. TREMATODON Mich. 

Plants with short stems but tall fruitstalks. Leaves very 
narrow, subulate, smooth, cells rather lax, hexagonal-rectangular. 
Perichztial bracts distinct. Calyptra inflated below, rostrate. 

t 
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Capsule on a long seta, oblong or cylindrical, cernuous, wth a 
straight or curved neck, tts own length or longer. Peristome 
teeth 16 (rarely almost wanting), subentire, or more or less 
deeply divided into two unequal, papillose segments, which are 
usually somewhat united above, here and there perforate. 

Besides the present one, the section includes the genus 
Bruchia, with cleistocarpous, long-necked capsules. 

1. Trematodon ambiguus Hornsch. (Dicranum ambiguum 
Hedw.) (Tab. XIV. L.). 

Densely tufted, pale green or brownish. Stems short, slightly 
branched. Leaves erecto-patent, flexuose, from an ovate-oblong 
concave base suddenly subulate-setaceous, channelled, faintly 
denticulate at the extreme apex. Nerve narrow, reaching to 
apex. Cells long, lax, hexagonal-rectangular and empty at base, 
quickly narrowing above and becoming irregularly quadrate in the 
subula, where they form a very narrow margin, and are small, 
chlorophyllose and obscure, becoming still more so at the apex 
where they are hardly distinct from the nerve, which is not, how- 
ever, strictly excurrent, or only rarely very slightly so. 
Perichztial bracts much larger, more gradually acuminate. Seta 
variable in length in the same tuft, %-7% ¢uches long, flexuose, 

straw-coloured, shining ; capsule (with the neck) clavate, arcuate, 
bright orange red; the capsule itself oblong or shortly cylindric, 
with a long neck equal to itself, which narrows gradually into 
the seta on the outer, convex side, or back of the fruit, but at the 
base on the front or inner side ceases abruptly and gives the 
appearance of a struma. Annulus broad; lid subulate-rostrate ; 
teeth confluent at base on a short membrane, irregularly perforated 
and divided, sometimes cleft to base. Autoicous; male flower on 
a basal branch, terminal. Spores large, granulose. 

Has. Bare turfy places in subalpine districts. Extremely rare. Perthshire. 
Fr. late summer. 

Only a single tuft of this beautiful moss has been found in Britain, by Braithwaite 
and Crombie, in 1883, at the base of Schiehallion. It is not very rare on the 
continent, and is frequent in N. America. Two other species are found in Europe, 
distinguished chiefly by the relative length and the form of the neck of the fruit. The 
long inflated neck gives the fruit a very peculiar appearance, and is totally different 
from anything else in this order, and indeed more resembles that of some species of 
Meesia’ or Webera, but only superficially. The inequality of the base of the neck is 
not very obvious until the fruit is ripe, but is of importance in distinguishing 7. 
ambiguus from other species of the genus. 
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Tribe 5. Dicranellez. 

21. DICRANELLA Schp. 

The characters are those of the Tribe (v. p. 53). The small 
size and narrow silky leaves of most of the species, with capsules 
manifesting a somewhat uniform and distinct facies of their own, 
render this a well marked genus. D. sguarrosa alone of the 
British species widely diverges from the usual habit, but it is a 
plant which once identified will not easily be forgotten ; and the 
identification of the others is rendered the more easy from the 
fact that the greater number of the species are usually found in 
fruit, and those which are most likely to be found barren are the 
ones in which the vegetative characters are the most distinctive. 
All the species are dioicous except D. crispa, which is both 
dioicous and autoicous. 

I have not followed Braithwaite in adopting Mitten’s division 
into the two genera, Dicranella and Anisothecium, chiefly because 
the distinctive characters are hardly constant enough to be quite 
satisfactory, or clearly enough marked to be of much practical 
value tothe student. Thus D. cerviculata has the capsule smooth ; 
on the other hand in D. (Anisothecium) Grevtlleana it is lightly 
striate; while with regard to the nerve at base, there is practically 
no difference between, for instance, that of some forms of D. 

‘heteromalla and D. (Anisothecium) varia. 

7 Leaves oblong-lanceolate, Obtuse, SQUALTOSE ...... ces eee eee eeeeeeeeeeeeees IO. squarrosa 

Leaves mexrow-lanceclate Or subulale: ceerecscsiasconsmexinee orinecorcaratavnmniasreannenrs 2 

Seta yellow ...ccccsescssccsecseeseeceeeeeneeeee sh nedaieilSeatamaonnecitedaw neuen 3 
S Elle. TEM! senevanchaciad iacandadondandabandaceaanavectsnoeesparaiimiwononsductsorsQuoraandndqnensaats 4 

Capsule: strumose at Neck? 2100 00225 seek enccens cade qeneaaeenniwengoniescnas 2. cerviculata 
Capsule not strumose, sulcate, with incurved mouth when dry ...... r. heteromalla 

Leaves subsquarrose, from a sheathing base.......c.scssecsseseseseeeesseeeseeseesanenseses 5 
Leaves erect or secund, base scarcely sheathing ...........cccescesesceeeeseeeeeeeecen ens 7 

Capsule erect, striate, furrowed when Cry ....ssceeeeeeseesssseeeseeeenaeeeeteey 3. Crispa 
5 Capsule cernuous, smooth or substriate Only........sceescsseeeeeee see seseseeeessaneesenees 6 

«8& Grevilleana 6 | eee entire ; capsule faintly striate when dry . 
Qe Schrebert Leaves serrulate above ; capsule smooth 

Capsule striate. furrowed when dry .......cseeceeteeeeetceneseseecenaneessseeeeaeneseseannns 8 
7 Gapsnlé smooth: casusdenecanscamntigdnian as unnsmans sac saineanesamnnctioomauaadiacnetesigen Shane 9 

Leaves entire ; capsule subcernuous ; perich. bracts sheathing............ 4. secunda 
8+ Leaves with a few teeth at apex ; capsule erect ; perich. bracts half-sheathing 

5. curvala 

Leaves entire, cells narrow ; capsule Cernuous .......eceeeeeeeeeeeeeeneeenees 7. varia 

9 Leaves serrulate above, cells larger ; capsule suberect ......... ...cceeeaee 6.. rufescens 
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1. Dicranella heteromalla Schp. (Bryum heteromallum Dill.) 
(Tab. XV. A,). 

In dense silky bright yellowish or dark green tufts or sheets, 
pale below, 3-2 inches high. Stems simple or forked, /eaves 
falcato-secund, the upper hamate, more rarely erecto-patent ; 
gradually narrowed upwards from the point of insertion, so that 
the lower part of the leaf has a narrowly triangular form; rarely 
with a slightly more distinct, somewhat concave leaf-base; upper 
part of leaf subulate, channelled, fazntly or sharply denticulate 
at margin and back from the middle upward ; rarely entire to 
near the apex, with a few teeth at the point; margin plane. 
Nerve 3-3 width of leaf at base, broad above and occupying the 
greater part of the subula, usually with a very narrow margin of 
cells reaching nearly or quite to the apex, but often excurrent in 
a denticulate point. Cells at base rectangular, 2-5 ¢7mes as long 
as broad, shortly rectangular above with the end walls oblique. 
Perichztial bracts sheathing. Seta pale yellow, flexuose, 4 to 1 
inch long; capsule elliptical-oblong, inclined, slightly curved, 
glossy brown, smooth or very faintly striate; when dry and 
empty deeply plicate, constricted below the mouth in front, with 
the mouth oblique and incurved, neck indistinct, gradually taper- 
ing, 2ot strumose. Lid subulate-rostrate, curved downwards. 
Peristome large, teeth red, cleft to middle into two or three divi- 
sions. Male plant smaller, leaves less falcate, forming a terminal 

coma enclosing the inflorescence. 

Var. B. stricta Schp. Leaves erecto-patent, straight ; seta 
longer, flexuose. 

Var. y. interrupta B. & S. (Dicranum interruptum Hedw.). 
Stem faller, 1-2 inches, more branched; leaves sometimes in 

interrupted tufts, patent or falcato-secund. 

Var. 8. sericea Schp. Short, in dense, dright or yellowish 
green, soft, silky tufts. Leaves delicate, narrower, erecto-patent 
or subsecund. 

Has. Banks in woods, roadsides, sandy hollows, etc., very common. The vars. 
B and y rare. The var. 5 on sandstone rocks, almost always barren, rare. Fr. 
winter. 

The commonest of our species and one of the most variable, but with a peculiar 
habit which usually permits of its easy recognition. The empty capsule especially is 
very distinct in its glossy surface with somewhat oblique furrows and in its tapering 
neck and very oblique mouth; the yellow seta, too, distinguishes it at sight from all 
but the next species; it must be borne in mind that o/d capsules have the seta 
blackish, as they themselves also become. Occasionally, especially in mountainous 
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districts, forms occur having the capsule very short, gibbous and rounded, and almost 
smooth as in D. cerveculata, differing only-in the non-strumose neck; the leaf 
characters being those of D. heteromalla. ; 

The var. sevzcea is an exceedingly pretty and distinct form, and bears some super- 
ficial resemblance to forms of B&ndza acuta, with which, it would seem, it has some- 
times been confused. 

The male inflorescence in this species, as in D. vzfescens also, is oval and con- 
spicuous, so large indeed that to the naked eye it often bears a resemblance to the fruit 
of a Pleuridium, and the plant might easily be taken at first sight for a species of that 
genus. 

2. Dicranella cerviculata Schp. (Dicranum cerviculatum 
Hedw.) (Tab. XV. B.). 

Smaller in all its parts than the last species, which it much 
resembles; yellowish green, short; leaves less falcate, with a 
more adtstinct half-sheathing leaf-base, more abruptly narrowed 
into the limb, less sharply denticulate and often nearly enttre 
above ; nerve very broad; cells longer and narrower, 6-10 times 
as long as broad at base, narrow and elongate above. Setashorter, 
capsule smaller, more swollen and arcuate, gibbous, w7th a 

aistinctly strumose neck; smooth, very faintly and irregularly 
plicate when dry and empty. 

Var. 8. pusilla Schp. (Dicranum pusillum Hedw.) Shorter, 
leaves smaller, suberect ; capsule smadler, less gibbous. 

Has. Peaty banks and sides of ditches. Not uncommon. The var. 6 in 

similar localities and sometimes with the type. Fr. summer. 

A species quite distinct in its short, roundish capsule with a distinct struma. 

3. Dicranella crispa Schp. (Vicranum crispum Ehrh.) 
(Tab. XV. C.). 

In small, loose tufts, yellowish; stems short (4 inch); leaves” 
flexuose-squarrose, slightly crisped when dry, from a broad sub- 
sheathing base abruptly narrowed to a long flexuose subula, 
minutely denticulate at apex ; nerve narrow, not excurrent; cells 
all rectangular, narrow above, at base wider, 4-8 times as long as 
broad. Capsule small, erect, oval or obovate, distinctly and 
regularly striate, when dry and empty somewhat urceolate, on a 
reddish seta; lid with a straight or slightly curved subulate beak. 
Male inflorescence on a separate branch or a different plant. 

Has. Wet sandy ground; rare. Fr. late summer. 

A rare species, readily known by its erect, symmetrical, striate capsule, and its 
leaves suddenly dilated and sheathing at base, with narrow cells compared with the 
other species having a similar leaf-base. 

G 
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4. Dicranella secunda Lindb. (Dicranum secundum Swartz ; 

Dicranella subulata Schp., Syn., et plur.auct.) (Tab. XV. D.). 

In small silky tufts, about half-an-inch high. Leaves from 
an oval or oblong subsheathing base rather quickly narrowed to 
a long subula which is extremely fine above, entzve ; nerve thin, 
narrow, excurrent; cells narrowly rectangular at base, 5-8 times 
as long as broad, narrow-linear above. Perichetial bracts 
convolute and longly sheathing at base. Seta about half-an-inch 
long, red; capsule red, swbcernuous, slightly arcuate and gibbous, 
with the mouth oblique and incurved, faintly striate, obscurely 
sulcate when dry. Lid long-beaked. 

Has. Stony ground on mountain sides. Not common. Fr. late summer. 

Distinguished from D. heteromalia by the red seta, from D. Grevzlleana by the 
longer capsule and differently shaped leaves, from D. varéa by the plane margin, from 
D. rufescens by the entire leaves. From the next species it differs in the sheathing 
perichetial bracts, the entire leaves, and the subcernuous, unequal capsule ; forms 
however may be found with the capsule almost equal and erect, and very nearly 
identical with that of D. curvata, but they are rare, and the leaf apex and perichzetial 
bracts will then distinguish it. 

5. Dicranella curvata Schp. (Dicranum curvatum Hedw.) 
(Tab. XV. E.). 

Much resembling the last species, and differing chiefly in the 
characters mentioned above, viz., the leaves with a few minute 
denticulations at apex, the perichetial bracts only half embracing 
the seta, the capsule narrower, erect and symmetrical or nearly 
so, deep red, narrow-oblong when empty, and distinctly striate, 
on a rather shorter seta. The stems are also sometimes rather 
elongate, and occasionally longer than the seta, so that the capsule 
is hidden in the leaves; and the leaf base is slightly shorter. 

Has. Wet sandstone rocks and banks. Rare. Fr. autumn to spring. 

Confusion has often arisen between this species and the last, and they are indeed 
closely allied ; but there is not much difficulty in distinguishing them except in 
extreme cases. 

6. Dicranella rufescens Schp. (Bryum rufescens Dicks.; 
Antsothecium rufescens Lindb., Braithw. Br. M. FI.) 

(Tab. XV. F.). 

In small, short, dense tufts, yellowish green or more frequently 
reddish ; stems slender, simple. Leaves small, pelluctd, without 

a distinct base, gradually narrowed upwards, loosely placed, larger 
and more crowded above and subsecund, slightly flexuose when 
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dry ; nerve narrow, reaching to apex but not excurrent; margin 
plane, remotely and bluntly denticulate in the upper half ; cells 
/arger than in any of the previous species, with thinner walls, at 
base elongate-rectangular or sometimes prosenchymatous with 
oblique end walls, 6-8 times as long as broad, or longer, above 
similar, but rather narrower, occasionally rhomboid. Seta thin, 
red, twisting to the left when dry; capsule very small, erect or 
very slightly inclined, shortly elliptical, tapering at base, wide- 
mouthed when empty, smooth ; lid acutely conical or rostellate. 
Peristome large, red; teeth spreading when dry. 

Has. Wet clay and bare ground in woods, &c. Frequent. Fr. autumn. 

The smallest of the genus, usually recognised by its vinous red tint, and always 
turning red in drying. The plane-margined denticulate leaves distinguish it from D. 
varia, which almost always, also, has the capsule inclined. The pellucid leaves and 
smooth erect wide-mouthed capsule easily separate it from D. curvata and others of 
the genus. The same remark applies to this plant, with regard to the male 
inflorescence, as was made under D. heteromadlla. 

7. Dicranella varia Schp. (Dicranum varium Hedw.; 
Antsothectum rubrum Lindb., Braithw. Br. M. FI.) 

(Tab. XV. G.). 

Densely gregarious or tufted, drzght or yellowish green ; 
stems short, divided below. Leaves resembling those of the last 
species, but hardly secund, larger, wth the margin narrowly 
revolute, quite entire or faintly sinuose-denticulate at apex ; 
cells similar in shape but smaller and narrower, especially the 
upper ones. Capsule larger, on a longer seta, twisting to the 
right, cernuous, ovate or oblong, curved, finally contracted below 
the wide mouth, smooth ; lid large, rostellate; peristome large, 
purple, teeth incurved when dry. 

Var. B. tenutfolia B. & S. Leaves more distant, longer, 
narrower, zerve thin and indistinct, areolation thin, looser ; 
margin denticulate above. 

Var. y. tenella Schp. Slender; leaves usually falcate, 
narrower, areolation thinner, /axer, margin hardly recurved, 
remotely denticulate. 

Var. 8. callistoma Schp. (Bryum callistomum Dicks.) Stem 
branched ; seta short, capsule minute, erect, obovate, truncate ; 
lid widely conical, almost as large as capsule. 

Has. Damp clay fields, woods, etc. Common. The var. 8 rarer. The var. 8 
in more mountainous districts. Fr. autumn and winter. 
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A very variable species, as its name implies, especially in size, and in the form of 
the capsule. Some of the varietal forms, ¢.g., var. ¢eze//a, resemble the previous 
species, but that is 2 more delicate moss, and the capsule is different, as also the 

colour of the plant. D. varza usually has the leaves bright green and the seta and 
capsules deep red. The smooth capsule and the different form and texture of the 
leaves will serve to distinguish it from the other species. 

The var. 8 has somewhat the same relationship to the type as the var. e/ata bears 
to D, Schreberi ; I have found both these varieties growing together, in wet spots, and 
probably excess of moisture has something to do with the variation in question. 

8. Dicranella Grevilleana Schp. (Dicranum Grevilleanum 
B. & S.; Anisothectum Grevillet Lindb., Braithw. Br. M. FI.) 

(Tab. XV. H.). 

Nearly allied to D. Schreberz. Plants of a more shining 
yellowish green, about a quarter of an inch high or rather more ; 
leaves from a rather wider sheathing base, more abruptly 
contracted into a narrower flexuose subula, which is guzte entire 
or only very faintly denticulate at apex ; cells rather narrower, 
jirmer. Capsule shorter, very faintly striated when dry, with a 
short indistinctly swollen neck; lid variable in length, shortly 
rostellate or subulate-rostrate from a conical base. Dioicous or 
more rarely autoicous. 

Has. Damp earth in mountainous regions. Very rare. Glen Tilt; Glen 
Shee; Ireland. Fr. summer. 

The differences between this and the next species are very slight ; the one, how- 
ever, is an alpine plant, the other an inhabitant of the lowlands; the almost entire 
margin and narrower areolation of the leaves, together with the short, faintly striate 
capsule, will serve to distinguish it from D. crzspa. 

9. Dicranella Schreberi Schp. (Dicranum Schreberi Sw.; 
Antsothectum crispum Lindb., Braithw. Br. M. FI.) 

(Tab. XV.1.). 

Tufts bright or yellowish green, 3-1 inch high. Leaves from 
a broad, half-sheathing base rapidly contracted into a lanceolate- 
subulate limb, squarrose, not glossy, ¢rregularly denticulate 
throughout the greater part of its length, nerve narrow, reaching 
to the somewhat broad apex ; areolation at base rectangular, 
rather lax and pellucid, 4-6 times as long as broad, becoming 
shorter upwards, at the shoulder quadrate, in the limb shortly 
rectangular or narrowly hexagono-rectangular. Capsule cer- 

nuous, oblong, slightly curved, smooth, finally constricted in 

front a little below the mouth, lid large, rostrate. 

Var. 8. elata Schp. Closely tufted, taller, bright green; 

leaves broader, more obtuse and more distinctly serrated at apex, 
cells Jarger, broader. 
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; _Has. Sides of ditches, etc., on clay soil. Not common. The var. 6 in 
similar or somewhat damper situations. Fr. autumn and spring. 

D. Schreberd in its more luxurious forms resembles the next species in miniature, 
but with much narrower leaves; their squarrose direction from the broad, 
amplexicaul, erect base gives the stem a curious and characteristic appearance. The 
var. e/ata in its extreme forms differs greatly in appearance and leaf structure from the 
type, the cells especially being much larger, but intermediate links are often found, 
and it is frequently difficult to say to which of the two forms such specimens should 
be referred. The fruit, in the variety, is of rare occurrence. 

D. Schreberi differs from Ditrichum tenutfolium, when barren, as remarked under 
that plant, in the larger less obscure cells and smoother leaf point. 

10. Dicranella squarrosa Schp. (Dicranum squarrosum 
Schrad.; Antsothectum squarrosum Lindb., Braithw. Br. M. Fl.) 

(Tab. XV. J.). 

Very robust and tall, 1-4 inches, densely tufted, dright pale 
green; stem slightly branched, stout. Leaves /arge, distant, 
flaccid, flexuose when dry, sguarrose from a broad, oblong, 
erect, sheathing base, gradually narrowed to the broadly oblong- 
lanceolate channelled limb, which is rounded and obtuse at apex, 
or obtusely pointed ; margin faintly sinuose, crenulate at apex ; 
nerve very narrow, distinct, ceasing below the apex ; ce//s larger 
than in the other species, very similar to those of the last, but 
larger, with thicker walls, more irregularly rectangular above, 
sometimes slightly elliptical or rhomboid, elongated at base, with 
a distinct, sinuose “ primordial utricle.’”’ Capsule on a long stout 
seta, inclined, ovate, solid, smooth; /zd conical, obtusely pointed. 

Has. By streams and in moorland bogs in subalpine regions ; frequent, but rare 
in fruit. Fr. autumn. 

A very beautiful and conspicuous plant when growing, usually contrasting 
strikingly with the surrounding vegetation by its bright, yellow-green colour ; and 
quite distinct from any other species of this genus ; perhaps the plant most resembling 
it is Dichod. pellucidum, which is, however, of a duller green, with highly papillose 
cells and denticulate leaves. The fruiting plant is smaller, and much more rare. 

Tribe 6. Dicranee. 

22. BLINDIA B. &S. 
Plants growing on mountain rocks, caspitose; leaves rigid, 

lanceolate-subulate, smooth, with distinct, coloured, angular cells. 

Capsule oval or subspherical, symmetrical, thick-walled. 

Peristome wanting or of 16 slender, smooth teeth, not or very 

slightly cleft, sometimes perforated. 

Plant minute ; capsule immersed, gymnostoMOUS.....-..seeeserereeeeer een Z. caspiticia 

Plant 4-4 inches ; capsule exserted, peristomate............+e+ eseeeseetteetenenes z. acuta 
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1. Blindia cespiticia Lindb. ears ae cespiticium 
Schwer.; Stylostegium cespiticium B. & S., Schp. Syn.) 

(Tab. XV. K.). 

Dwarf, rigid, tufted, %-% inch high, yellowish. Leaves 
small, crowded, erect, the apical slightly secund ; scarcely altered 
when dry; from an oblong base about half the length of the leaf 
contracted to a narrow, subulate, almost terete point, composed 
entirely for the greater part of its length of the nerve, which is 
very narrow at base, but widens considerably upwards and 
becomes obscure; margin plane, guzte entire ; cells of leaf-base 
linear-oblong with rounded ends, incrassate, narrowest below and 
at the margins, gradually shorter upwards, so as to be elliptical or 
oblong-elliptical at the shoulder and in the narrow margin of the 
lower part of the subula; at the angles large, quadrate, inflated, 
hyaline in the younger leaves, rich orange brown in the older ; 
one or two cells at the acute apex of the leaf occasionally some- 
what hyaline. Perichztial leaves longer, sheathing. Capsule 
immersed, subspherical, finally wide-mouthed, gymnostomous ; 
calyptra short, hardly reaching below the lid, which is obliquely 
rostellate, and united with the columella. Autoicous. 

Has. Crevices of mountain rocks; very rare. Ben Lawers. Fr. late summer. 

A miniature of the next species as regards habit and leaf-structure, and not easy, 
in the barren state, to separate from starved alpine specimens of that plant ; such 
specimens are, however, rare, and there is generally a slight denticulation of the point 
in Bliindia acuta, which is almost always absent in the smaller species ; the areolation 
also is shorter, and as B. cespzticza is an autoicous species, the fruit is usually to be 

found. In some respects it resembles Zygodon lapponicus, which, however, is easily 
recognisable by its striated capsule, and the leaves crisped when dry. Grdmmza 
conferta, too, and the var. pumzla of G. apocarpa, which inhabit the same localities, 
have a certain resemblance ; but they will generally show some leaves or perichzetial 
bracts with distinct hyaline points, and the peristome, if the fruit is ripe, is con- 
spicuous ; under the microscope, of course, the resemblance vanishes. 

2. Blindia acuta B. & S. (Bryum acutum Huds.) 
(Tab. XV. L.). 

In compact yellowish or olive green tufts varying greatly in 
length, from % an inch to 4 inches high; stems fragile, red. 
Leaves crowded, erecto-patent or slightly secund, convolute- 
concave, usually from an oblong-lanceolate base about 2 the 
length of the leaf gradually narrowed upwards to a subulate point, 
composed in the upper third of the excurrent nerve, which is 
generally rather rounded-obtuse at apex with a few obscure 
denticulations and short, irregular cells. Margin plane, slightly 
denticulate with the projecting apices of the outer cells or entire; 
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areolation longer than in the last species, frequently with a slight 
sigmoid curve, the cell-walls often becoming very incrassate in 
the older leaves, rendering the cells very narrowly linear; angular 
cells large, orange brown. Capsule on a longer seta, exserted 
though often hidden by the leaves of the innovations, variable in 
shape, longly or shortly oval-pyriform, with a short wide neck, 
slightly contracted below the mouth when empty, so as to appear 
urceolate; perzstomate. Lid shortly and obliquely rostrate ; 
peristome teeth broad, deep red, erect or incurved when dry. 
Dioicous. 

Var. trichodes Braithw. (Dicranum trichodes Wils. MS.) 

Leaves more secund, from a much shorter leaf-base, 3-4 length of 
leaf, more abruptly narrowed into the long, very narrow, finely 
acute, denticulate subula, the apical cells of which are elongate- 
linear, angular cells fewer ; capsule shorter, peristome teeth short, 
truncate. 

Has. Mountain rocks, especially near water, common ; the var. 6 on rocks by 
waterfalls, etc., rare. Fr. summer. 

A somewhat variable plant in the relative size of its parts, but always identified 
at once by the yellowish leaves with deep orange basal angular cells; there is a 
peculiar facies which after a little practice makes it an easy plant to recognise in the 
field, but this is not easily described ; it is partly due to the somewhat rigid, glossy, 
not at all flexuose leaves, smaller and shorter for the size of the plant than in most 
species of Campylopus and Dicranum. 

The position and limits of the var. ¢rzchodes are very difficult to define. In 
Wilson’s original specimens the apex of the subula is quite different in areolation from 
ordinary B. aczta, the cells being very long and narrow, and in only one or two rows 
at the tip, which is consequently very acute ; whereas in B. acuta the apex is more or 
less wide and rounded, with short, irregular cells, and with crowded ¢lenticulations, 
and even when, as occasionally happens, it is very acute, the areolation is still the 
same. If this be held a distinguishing character, and it appears a fairly constant one, 
then the greater number of specimens labelled ‘‘ B. ¢rzchodes”’? must certainly be 
referred to the type, including for instance Nowell’s plant from Todmorden, specimens 
of which I have, through the kindness of Dr. Braithwaite, in my herbarium. In this 
case it will be probably found that the true var. ¢rzchodes is always a very small plant, 
as described by Philibert (Rev. Bry., 1884, p. 90). I have gathered this form barren 
on the Sow of Athol, Perthshire, and the greater number of the leaves show exactly 
the characteristic areolation of Wilson’s plant; though a few leaves show some 
approach to the normal acuwfa form. If, on the other hand, with most authors, the 
apical areolation is left out of the question, we can set hardly any satisfactory limits 
to the variety ; for forms of Bndia acuta are very frequent (especially on rocks 
constantly exposed to the action of water, as beneath waterfalls) which show the form 
of leaf exactly characteristic of ‘¢rdchodes,’ but with the apical areolation, and the 
fruit of B. acuta. The form of the leaf is therefore, alone, not a character of import- 
ance, and if the form ‘ zrzchodes’ is to be maintained, whether as a variety, sub-species 
or species, it must, I think, be confined to the dwarf, slender plants with the peculiar 
areolation above described, and with the fruit as defined by Braithwaite. 

23. DICRANOWEISIA Lindb. 

Plants in dense cushions; leaves crisped when dry, entire, 
with the angular cells more or less distinct. Capsule erect, 
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smooth; peristome teeth cleft at apex or undivided, articulated 
and internally barred. 

The two species of this genus are closely allied to Cynodon- 
tium, especially to C. Bruntonz, but the presence of distinct 
angular cells, in D. crisputa particularly, is sufficient to justify 

the present arrangement. 

Leaves with narrow, acute points; capsule oval-elliptic.................::0608 2. crispula 
Leaves with shorter, subacute points ; capsule cylindric .............0c:seseeee Z. ctrrata 

1. Dicranoweisia cirrata Lindb. (Mnium cirrhatum L., 
Wersia ctrrhata Hedw., plur. auct.) (Tab. XV. M.). 

Plants in close tufts or cushions, soft, dull or yellowish green, 
about 1 inch high. Leaves spreading, flexuose, closely crisped 
when dry, concave, deeply channelled on the upper side of the 
nerve, from a lanceolate base linear-lanceolate, gradually 
narrowed to a not very acute point ; margin recurved, especially 
in the middle of the leaf, entire ; nerve reaching to apex, but not 
excurrent. Upper cells small, regularly rounded-quadrate, 
smooth, below gradually becoming rectangular, larger, at base 
pellucid, broadly rectangular, lax, with thin walls; two or three 
rows of basal cells often coloured yellowish, but hardly otherwise 
distinct. Capsule on a pale seta (j-4 inch long), erect, 
cylindrical, pale, with a narrow red mouth, smooth, thin-walled ; 
calyptra narrow, shining; lid obliquely subulate-rostrate, long ; 
annulus broad. Peristome teeth undivided, red below, pale 
above, inserted below the mouth. Autoicous. 

Has. On trees, fences and thatch, sometimes on rocks; common. Fr. winter. 

Usually in small compact cushions and abundantly fertile. The capsule is some- 
times very slightly curved. The entire leaves and narrow capsule distinguish this 
plant from Cynodontium Bruntond ; the shorter seta, longer and narrower capsule, 
and revolute leaf margin separate it from the next species, the lower cells also are 
smaller. It has also some resemblance to Dicranum montanum, but the leaves of the 
latter will be seen even with a lens to be very rough and denticulate in the subula. 

2. Dicranoweisia crispula Lindb. (Wedsia crispula Hedw., 
plur. auct.) (Tab. XV. N.). 

In dense cushions, bright or dark green above, black below. 
Leaves spreading, often secund above, strongly crisped when dry, 
longer, from a broader base more quickly narrowed to a longer,. 
narrower, flexuose, concave subula, acute at apex ; margin 
plane, quite entire; cells mamillately papillose above, resembling 

the last, but smaller, more incrassate, narrower below and less 
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pellucid, wth distinct hyaline or coloured inflated angular cells. 
Perichztial bracts more distinct, pale, sheathing. Capsule on a 
longer seta (4-4 inch), oval-elliptical, shorter and wider, broadest 
near the base, with a wzder mouth, faintly plicate-rugose when 
dry, exannulate. Peristome teeth inserted below the mouth. 
Autoicous. 

Has. Mountain rocks; not common. Fr. early summer. 

On high mountains this species becomes almost black; and at great heights, 
when exposed to dripping water, it becomes dwarfed, with shorter leaves and capsules 
(var. atrata N. & H.). D. compacta (Schleich.), which appears to be properly 
regarded as a variety of this species, has been recorded from Ben Lawers, but incor- 
rectly, according to Braithwaite. It has shorter, more obtuse leaves, hardly crisped 
when dry. 

D. crispula will easily be distinguished from D. cérrata by the characters 
italicised above. Grimmdza contorta closely resembles it when growing, but the 
present plant is usually taller, a little more glossy in its leaves, which are often 
secund above when moist, rather more twisted and curled when dry, and, of course, 
entirely wanting in the hyaline tip to the leaves. Still plants may be found which 
defy recognition until placed under the microscope, when, of course, their identifica- 
tion is easy. : 

24. CAMPYLOPUS Brid. 

Mosses of varying size, often robust, usually growing in wide 
patches, resembling Dicranum in habit, but with the leaves more 
rigid, less flexuose, and generally straight; not papillose; 
nerve mostly very broad, often longitudinally furrowed at back, 
usually with one or more layers of larger, hyaline, thin-walled 

cells on the anfertor or ventral surface. Angular cells often 
forming distinct concave auricles. Calyptra cucullate, generally 

fringed at base. Seta flexuose, usually cygneous, rarely erect 
(becoming erect when dry and mature); capsule small, ed/¢ptic, 
symmetrical, usually striate ; peristome dicranoid. 

All the British species are dioicous, and the fruit in most 
cases is extremely rare; hence their determination must rest 
mainly on vegetative characters. The width of the nerve and its 
structure for the most part furnish important distinctions, as does 
also the basal areolation ; the cells in the upper part of the leaf, 
however, are too uniform to be of much aid, except in one or two 
cases. These islands are particularly rich in species of this 
genus, more so than any continental country; indeed, all the 
Evropean species are found in Britain, while two of our species 
are endemic. In several of the species the leaves are extremely 
fragile and deciduous, and, being capable of producing out- 
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growths in the form of protonemoid filaments, afford a means of 

propagating the species. The measurements of the width of the 
nerve are taken just above the auricles when these are present. 

The number of layers of cells in the nerve as shown in 
section is a character of slight value, as is also the presence or 
absence of furrows on the dorsal surface, except in the case of 
C. introflexus ; Limpricht has however pointed out two distinct 
types of structure in these cells which are quite constant, and by 
which the species may be divided into three groups; (1) C. 
brevipilus; unique in having the single layer of wide thin- 
walled empty cells median (Tab. XVI. I. 1x). (2) C. subulatus, 
C. Schimpert, C. Schwarzit, C. Shawit; in all these the layers 
(usually about two) of thin-walled larger empty cells are anterior, 
and the posterior layers while variable in size, etc., are unxzform, 
moderately incrassate (Tab. XVI. A. 1x). (3) All the remaining 
species have the same anterior series of thin-walled cells, but the 
dorsal layers are composed of ¢wo forms of cells, small groups of 
minute, very incrassate cells, almost without lumen, being inter- 
spersed between the larger ones (Tab. XVI. E. 1x). 

Leaves With hyaline POM, . vases rawnsndenddiisnrnnsaa semtaotandcecamanmnnnennmmeaiesuidians di 2 
Leaves without hyaline points 

Hyaline points short ; nerve with central large cells ...............0000 9. brevipilus 
Hyaline points usually long ; nerve with anterior layer of thin cells ............... 3 
Ls. auricled, dark-green ; upper cells long and narrow .................. 7. atrovirens 

3\Ls. not auricled, olive-green ; upper cells short............... ..8. tntroflexus 

Ls. not: (or searcely)auricled. at baseiivn.sccsisararcaunoensmeeiumngoeasiaatibenvenseneaepaenned 5 
Ls. auricled at base with swollen cells ............... os) 

{i straight, entire; cells near base very narrow............c1eeeeees 6 
5\ Ls. almost setaceous, serrulate towards apex ; basal cells lax ........eeceeeeeee eee 7 

6 Stent} inch, Hot PAdICUI OSE sas.diisiccccsesestebicn sed oomeredernuoimenacimendon r. subulatus 
Stent taller; densely tomentose: .....0sccencsnesoenssisesaseneseaeomene ennaes r*, Schimpert 

Nerve about % of base of leaf; lamina usually widest at base......... 4. pyriformis 
7, Nerve about 4 base; ls. from longer base, lamina narrowed at insertion 

5. fragilis 

Ls. strongly serrate above ; stem tall, not radiculose .............0:0006 6. setifolius 
Ls:,-entire, or serrulate near apex only: cesncauenunssakormaceraemesadiatnd set manden denned 9 

Nerve! 34—34: OP hase: Of leafy scissicsangennaneceasnsegannanivouconedins aiserleaae 4. flexuosus 
Nerves 94 or moreiOf Base: .syasncneaiageiinaicanacuu abu aasmansdenomnigstanin. when sanavmaee 10 
Ls. gradually tapering almost from base, entire ...............ccccseeeeees 2. Schwarzit 

104 Ls. with longer and wider base, more suddenly narrowed to the long 
Subula, Centiculate Ati Pex ac siesscinvesuencdeeageeteacenbcas aitasauisdirete sh 3. Shawit 

1. Campylopus subulatus Schp. (C. drevifolius Schp., Syn.) 
(Tab. XVI. A,). 

Very short, yellowish, resembling the small forms of C. 
fragilis, but with shorter, more rigid leaves; stems slender, 
fragile, {-3 inch in height, densely gregarious or loosely tufted, 
not radiculose above. Leaves short, erect, rigid, from an oblong 
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base half the length of the leaf, narrowed, with the margins 
involute, to a straight short tubular subula, not hyaline pointed ; 
cells at angles vesicular, hyaline, hardly auriculate, rarely forming 
distinct, minute, slightly inflated auricles; dasal cells narrow, 
rectangular, hyaline, very soon passing into the shorter, obliquely 
thomboid or sub-elliptical chlorophyllose cells which occupy the 
greater part of the lamina; a band of extremely narrow, thin, 
hyaline cells usually forms a narrow border to the leaf base for 
some distance higher than the hyaline cells extend in the interior 
of the leaf ; towards the apex of the leaf the lamina consists of a 
single row of short oblique cells reaching very nearly to the 
summit, where however the nerve is very shortly excurrent with 

a few denticulations; at base the nerve is very broad, usually 
nearly 2 the whole width, and forming the greater part of the 
subula above; in section of about 4 layers of cells, two ventral 
layers usually large, thin-walled, and hyaline ; posterior layers of 
smaller, uniform cells, the alternate cells of the dorsal row 
usually slightly projecting, owing to a slight longitudinal furrow- 
ing of the nerve at back. Seta straight. 

Var. 8. elongatus Bosw. In wide patches, closely tufted ; 
stems fad/, slender, 1-2 inches high, copiously radiculose in the 
lower part. Leaves more distant, somewhat longer in the subula. 

Has. Dry sandy spots by roadsides, etc. Rare. The var. 6 in muddy débris 
near the Wye, Builth ( Boswe/Z). 

A pretty little species, known by its minute size and short leaves. The narrower 
hyaline cells at the base, extending only a short distance upwards, together with the 
much shorter, straight subula, will distinguish it from almost all forms of C. fragilis 
and C. pyriformis, both of which differ also in the nerve section. C. Schwarzd¢ has 
the leaves distinctly auricled. The presence or absence of auricles in this as in some 
other species is a very uncertain character, some plants showing distinctly inflated 
tufts of angular cells, while in others they are barely distinguishable from the other 
basal cells. The nerve section too shows a considerable amount of variation in the 
number of layers and the protuberance of the dorsal cells. Indeed it is a difficult 
plant to distinguish certainly from starved forms of several of the other species. 

The fruit has only been found in a single station in Norway. 

* Campylopus Schimperi Milde (Tab. XVI. B.). 

Differs from C. subulatus in the usually ¢al/er, more robust 

stems, with leaves more densely imbricated, the plants densely 

tufted and usually interwoven to near the summit with brown 
radicles, 1-3 inches high, usually bright green above, pale or 
brown below. Leaves much like those of the above species, but 
often longer, with a setaceous subula; basal cells very narrow, 
the angular vesicular, sometimes brown, and forming more or 
less distinct but minute auricles. 
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Has. Earth and rocks on mountains. Rare. 

All the above characters are more or less variable, and there is in fact’ nothing to 
distinguish C. Schimperi specifically from C. sadeZatus. The more robust habit and 
radiculose stems are the best characteristics, but the latter is by no means constant. 
Nor do I find that characters derived from the section of the nerve are of any more 
value. I have seen no description of the fruit (which has only once been found) that 
mentions the form of the seta. 

On the other side C. Schémperz very nearly approaches C. Schwarzdz, but is of 
smaller size, with less defined auricles. 

The fruit has only been once recorded, in the Austrian Tyvrol. 

2. Campylopus Schwarzii Schp. (Tab. XXI. C.). 

In dense, silky tufts, 2-4 inches high, bright or yellowish 
green; stems more robust than in the species hitherto described, 
attenuated at the points, slightly radiculose. Leaves erecto- 
patent, straight when dry or slightly bent at apex, gradually 
narrowed with incurved margin from near the base, tubular, 
larger and longer than in C. Schimperz, entire or with one or two 
indistinct teeth at apex, not hyaline pointed. Nerve very broad, 
%-% width of leaf at base, in section of 3-4 layers of cells, 
resembling those of the last species, grooved at back above ; 
auricles distinct, slightly dilated, hyaline or red; cells of the 
leaf-base narrowly rectangular, very narrow at margin, above 
smaller, narrowly rectangular or subquadrate-elliptical. Fruit 
unknown. 

Has. Alpine rocks; not common. 

It is very difficult, if not impossible, to point out any important structural 
character in which this species differs from C. Schzmperz, although its size and habit 
preclude any great difficulty in distinguishing it from that plant. The presence of 
distinct auricles, slightly wider than the rest of the leaf-base, is the feature commonly 
relied on; but forms of C. Schimperi show a distinct approach to this structure, 
although in a minor degree. The grooving of the nerve at back might also be pointed 
to, but this feature also exists in some forms at least of the other plant, which Braith- 
waite indeed describes as having the posterior cells of the nerve turgid and prominent. 
From the next species it differs in the much shorter leaf and leaf-base, with the nerve 
occupying a greater proportion of the width, and with shorter, almost perfectly entire 
points, and in the usually more attenuated, slender plants with more distant leaves. 

3, Campylopus Shawii Wils. (Tab. XVI. D.). 

In tall, dense, slightly radiculose tufts, 2-4 znches high, 
yellowish green or brown, dark brown below; plants robust, not 
much attenuated above, the leaves closely set, erecto-patent or 
spreading and recurved-falcate, slightly flexuose when dry, larger 
and longer than in C. Schwarait, from a much longer leaf-base, 
quickly contracted to a longer, much narrower, setaceous but not 
hyaline potnt, distinctly denticulate at apex, with often a few 
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obscure denticulations for a little distance below; tubular with the 
margin incurved from near base or somewhat higher up; nerve 
thinner and less opaque, with wider cells; rather narrower, 
usually about % the width of the base, but somewhat variable, 
smooth at back; in section resembling the previous species. 

Cells at base rectangular, rather wide, quickly becoming 
rhomboid, above rhomboid with rounded angles, or oval ; auricles 
large, inflated, hyaline or coloured. Fruit unknown. 

Var. 8. hamatus Schp. Stems shorter, stouter; leaves very 
densely imbricated, broader, Aamato-secund. 

Has. Peat bogs and moors; Hebrides; Skye. The var. 8 in N. Uist, with 
the type. 

Nearly resembling C. Schwarziz, this fine species is distinguished by the still 
taller and more robust habit, and the longer leaves of somewhat different form. I do 
not think much reliance can be placed on the relative commencement of the incurva- 
tion of the margin of the two species, basal or otherwise, for I have found in C. 
Shawi¢ the margin involute from quite the base more frequently than not, while, on 
the other hand, this is certainly not a constant feature in C. Schwarz?z. A more 
certain character can, I think, be found in the /fovm of the leaf base, that of C. 
Schwarzté being very short, hardly twice as long as broad, and bearing a very small 
proportion to the length of the leaf; while that of C. Shawz7z is twice as long, and is 
more suddenly narrowed into the subula. This gives a generally broader appearance 
to the leaf of C. Shawz?, by which it may be distinguished in the field. I have 
always found the nerve of C. Schwarzzz distinctly wider in proportion at the base. 
Indeed, C. Shawzz seems more liable to be confounded with some forms of C. 
flexuosus ; but that species has a narrower nerve, which is different in section, and 
the leaves are usually more denticulate above and narrower at the base; it is not 
often so robust » plant as our present species, which, indeed, to the unaided eye, 
more closely resembles some forms of Decranum Bonjeant than any of the other 
species of Campylopus. 

It is especially interesting from having been found nowhere but in the Hebrides. 

4. Campylopus flexuosus Brid. (Bryum flexuosum L.) 
(Tab. XVI. E.). 

Extremely variable, in size, colour, and habit; 4-4 inches 
high; as slender as C. sududatus, or almost as tall and robust as 
the preceding species; leaves straight, small and rigid, or long 
and secund, often rather flexuose when dry. Usually in rather 
dense tufts, ¢omentose. Leaves lanceolate-subulate from a 
narrow, oblong base, tubular above, the lower usually reddish at 
base; without a hyaline point; margin usually denticulate for 
some distance below the apex ; nerve %-¥% width of base, cells of 

the two anterior layers larger, thin-walled, of posterior layers 
smaller, interspersed with groups of minute, very incrassate 
opaque cells: arcolation rectangular and pellucid at base, with 
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large, distinct, brown or hyaline auricles, cells above shortly 
rhomboid or oval. Capsules often aggregated, thick-walled, dark 
brown, furrowed. 

Var. B. uliginosus Ren. Tall and slender with fewer 

radicles, and less crowded leaves, which are more elongated, with 

a narrower nerve. 

Var. y. paradoxus (C. paradoxus Wils.). Shorter; dull 
green; stems sparingly radiculose. Leaves very short, with 
much broader somewhat obtuse points, nerve narrow, vanishing in 
apex. 

Has. On turfy ground in woods, and on rocks, common. The var. 8 in 
marshes ; the var. yon rocks and soil usually in sub-alpine districts. Fr. winter and 
spring. 

The commonest and most variable species, and difficult to define, though as a 
rule fairly easy of determination, the leaf-base, although variable, having a facies of 
its own, perhaps chiefly arising from its narrow outline, with the nerve mostly 
narrower than in the allied species, and usually with distinct auricles. These are, 
however, occasionally almost obsolete, in which case we have a transition to the 

subspec. pyréformzs. The marsh form usually in English books given as_ var. 
_ paludosus Schp. would appear to be the same thing as the var. zdgznosus Ren. (Rev. 
Bry. 1887, p. 81) and should be so cited. The var. pavadoxus is in most works 
treated—though often doubtfully—as a species; there is little doubt that Braithwaite 
is right in finally sinking it to varietal rank. Many other forms might be described ; 
one, a tall, robust plant, with leaves regularly falcato-secund, not altered when dry, 
is described by Boulay as var. major ; this I have gathered in N. Wales. 

The most frequent form has usually a bright reddish brown tint in the interior of 
the tufts, which is hardly found in the allied species. 

* Campylopus pyriformis Brid. (Dicranum pyriforme 
Schultz; C. éurfaceus B.& S., Schp. Syn.) (Tab. XVI. F.). 

In short dense wide patches, %-1 inch high, yellowish or olive | 
green above, pale or reddish below; stems slender, radiculose 
only at base. Upper leaves longest, from an ovate-lanceolate 
base, +3 length of leaf, quickly narrowed to a_ setaceous 
channelled subula ; nerve 4-3 width of base, excurrent in a short 

denticulate point ; in section similar to C. flexuosus ; basal cells 
rectangular, /ax, hyaline, narrower at margin, the angular few, 
hardly distinct; the cells as they ascend the leaf base become 
smaller and shorter, at the shoulder becoming chlorophyllose, 
shortly rhomboid and oblique or sub-rectangular, and continuing 
so, but smaller, to the summit. Calyptra fringed at the base or 
rarely entire. Capsule smaller, elliptical, cylindrical when dry 
and empty. 

Has. Peaty moorlands, heaths, etc., common. Fr. spring and summer. 
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I have, after much hesitation, followed Boulay (Muscinées de la France, p. 511) 
in placing this plant under C. flexzosus ; for, distinct as is the habit in the typical and 
most frequent form, the distinguishing characters of real importance are slight, if not 
entirely wanting. The usual form of C. pyrtformds described above is 1 much more 
slender and delicate plant than the ordinary forms of C. flexuosus, with much smaller 
leaves, hardly showing a trace of auricles; and it is probably the wide difference in 
general appearance that has caused the real affinity to be overlooked. On the other 
hand C. flexuosus frequently presents forms quite as slender, and the leaves are some- 
times quite as free from auricles, and I have found plants which I have been quite 
unable to refer with certainty to either species, leaves being found on the same plant 
with considerable variation as regards the development of the auricles, and inter- 
mediate between the two as regards the other characters. Indeed both the width of 
the nerve and the form and areolation of the leaf-base vary greatly in both plants. 
Nor do the other characters, sometimes given, as for instance differences in nerve- 
section, appear constant; indeed this latter structure, although of great value in 
separating certain of the species of Campylopus, does not appear to give characters of 
sufficient constancy to distinguish those which are closely allied. 

In C. pyrtformzs the areolation of the leaf-base is usually hyaline for a greater 
distance upwards than in C. /lexzosus, and this gives the leaf and indeed the stem a 
whitish appearance. On the other side this feature brings it nearer C. fragilis, from 
which it is sometimes with difficulty separated ; but the lamina in that species is 
narrower at the line of insertion than above, while in this the leaf is usually widest at 
the very base ; and the habit of C. fragz/7s is usually very different. 

When fertile, the fruit is produced in abundance, and the leaves are then usually 
not very deciduous ; but in barren plants the broken off leaves often cover the whole 
surface of the tufts. The var. Afiiller?(C. Miillerié Jur.) is only a form with the 
calyptra entire or very slightly fringed at base. 

5. Campylopus fragilis B. & S. (Bryum fragile Dicks.) 
(Tab. XVI. G.). 

In its typical form distinguished by its slender stems, 4-14 
inches high, more radiculose, less densely tufted than C. 
pyriformis, with longer, straighter very silky leaves, less 
flexuose when dry; the colour of a brighter green, often 
yellowish, whitish below and shining from the hyaline leaf-bases. 
Frequently it becomes densely tufted, when the stems are usually 
more robust and often two inches high, and the leaves broader, 
shorter, more rigid, more closely imbricated, very white and 
shining below. The leaves are fragile and deciduous, but not so 
generally so asin C. pyriformis. The form of the leaf is rather 
different, the leaf-base being somewhat longer in proportion to 
the whole, and the lamina is contracted at the base of the leaf ; 
nerve broad, %4-% width of leaf at base, in structure similar to 
that of C. pyriformis ; cells of base lax and hyaline, the angular 
hardly distinct, upper cells, capsule, etc., as in that plant. 

Has. Turfy soil and rocks. Fr. rare ; spring. 

Best distinguished by the nerve section, the wide hyaline cells of the leaf-base, 
which separate it from C. Schimperi and C. seébulatus, and the wider nerve and 
lamina contracted at the base, by which it is known from C. pyriformis. The 
compact forms with shorter leaves have been distinguished as a variety and even as a 
species under the name of C. densus B. & S., and they are markedly different from 
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the type, but are connected with it by too many intermediate links to be separated. 
On the whole, the more robust habit and distinct facies make this a species not 

difficult to recognise from C. pyrtformds ; and from most of its congeners it is usually 
distinguishable by its short, neat habit, and shining leaf-bases. It usually grows in 
smaller, neater tufts, and is more frequently found on rocks than most of the species. 

6. Campylopus setifolius Wils. (Tab. XVI. H.). 

In large, bright glossy or yellowish green tufts, dark brown 

below, 4-70 inches high; rather slender, usually attenuated 

at point, radiculose only at base. Leaves not much crowded, 
erecto-patent, mot flexuose when dry, shining, very longly 
setaceous from a short wide base, tubular with the margin 
involute all its length, denticulate-serrate in the upper part for 
some distance below the apex, which is not hyaline; nerve 
broad, half the width of the base, excurrent, spiznosely denticulate 
above ; in section resembling C. fexuosus ; angular cells large, 
forming wide inflated auricles, red or hyaline ; above the auricles 
the cells are short, hardly rectangular, shortly rhomboid or 
elliptic ; very small and rhomboid-elliptic in the upper part of the 
leaf. Capsules aggregated, ovate-pyriform, lid rostellate, half 

the length of the capsule. 

Has. Rocks among grass and heather ; very rare in England, Wales and Scot- 
land, less so in the west of Ireland. Fruit very rare. 

Another very fine and interesting species, hitherto unknown outside the British 
Is. It is easily known by the wide auricles and the strongly hispid-denticulate, not 
hyaline, longly setaceous leaf-points. 

The outer cells of the auricles are usually hyaline, the inner, together with the 
base of the nerve, deep orange red. 

There is some resemblance between the leaves of this species and those of some 
of the species of Dicranum and of Décranodontium longirostre ; but the present is a 
more robust plant than most of these, with the leaves not falcato-secund ; and in any 
case of difficulty it will be certainly dispelled with the microscope, those species at all 
resembling it in habit having always a much narrower nerve; D. longérostre var. 
alpinum is the only one about which confusion is really likely to arise, and this has 
the leaves less strongly denticulate above, and of a different form at the base, being 
more quickly narrowed and with the margin more strongly enrolled below, and the 
nerve narrower. 

7. Campylopus atrovirens De Not. (C. longipilus Brid., 
Schp. Syn.) (Tab. XV. J.). 

Tall, 2-8 inches high, bright green above, db/ack or golden 
yellow below. Stem soft, very slender, hardly radiculose above, 
leaves rather laxly placed, long, straight, tubular above from an 

oblong-lanceolate base, margin entire, zerve half width of base, 
somewhat variable, excurrent in a hoary, denticulate, very 
slender hyaline artsta of varying length ; in section of about four 
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rows of cells, median cells mostly of the opaque, incrassate form, 
the dorsal series larger, grooved at back; auricles distinct, 
coloured, inflated ; basal cells rectangular, quickly becoming 
obliquely rhomboid and elliptic, in all the upper part of the leaf 
narrowly oblong or linear, vermicular. 

Var. 8. falcatus Braithw. More robust, shorter; leaves 
falcato-secund or regularly circinate. 

Var. y. eptlosus Braithw. More slender; leaves shorter, the 
hair—-potnts almost entirely wanting. 

Has. Rocks and bogs on moors and mountains. Fruit unknown. The var. B 
in Western Ireland, and Skye. The var. y rare, England ; Wales. 

A handsome moss, almost always recognised at once by the blackish tinge which 
is nearly constantly present in some degree and by the hoary leaf-points. These 
latter are variable in length, and are also very fragile ; it sometimes happens, there- 
fore, that they are inconspicuous and only to be found by careful search. They are 
not fully developed until the leaves are mature, hence in the youngest leaves of all 
they are short ; however, they will usually be found most distinct in the upper leaves, 
as in the older ones they are frequently broken off. In the var. efz/osus the upper 
leaves show no trace of hyaline points, but are rounded-truncate and slightly cucullate 
at apex ; a careful examination will, however, usually reveal a very short hair-point on 
some of the older leaves. 

The var. falcatus in its typical form is a very pretty plant, with its leaves 
beautifully circinate. Intermediate forms occur, but rarely. 

In the absence of obvious hair-points the distinct auricles taken in conjunction 
with the narrow vermicular upper cells, and the dark colour, will readily distinguish 
it. 

8. Campylopus introflexus Brid. (Dicranum introflexum 
Hedw.; C. polytrichoides De Not., Schp. Syn.) (Tab. XVI. K.). 

Shorter, 4-2 inches high, dense, rigid, dark olive or golden 
green above, reddish brown below. Leaves crowded, rigid, 
straight, imbricated when dry, shorter, from an oblong less concave 
base shortly lanceolate-subulate with the margin incurved, tubular 
above, entire; nerve very broad, % width of base, excurrent ina 
conspicuous hyaline denticulate arista, deeply grooved at back 
above, with alternate furrows and ridges which may almost be 
termed lamella; angular cells hyaline or reddish, rather wider 
than the rest of the basal cells, forming zmdistinct, hardly 
inflated auricles, which however are usually conspicuous in the 
older leaves from their reddish brown coloration; basal cells 
small, rectangular, hyaline, passing obliquely upwards and out- 
wards in a triangular marginal band; very abruptly passing into 
small, obliquely rhomboidal chlorophyllose cells, almost uniform 
throughout the rest of the leaf. Capsules aggregated, hardly 
furrowed, rugulose at base. Male plant simple, slender, the leaves 
small and distant below, gradually enlarging to a coma at apex 

H 
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Has. Heaths and rocky ground; rare. Fruit only known in Portugal. 

C. introflexus is easily known from all the other species except C. brevépelus by 
the characters italicised above ; indeed the colour and the hair-points alone serve to 
distinguish it at first sight ; the sudden transition from the hyaline to the chlorophyllose 
cells in an obliquely ascending line is very noticeable ; this is however more or less 
shared by the next species, which in other respects also is somewhat difficult at first 
to separate. The hair-points in the present plant are usually longer and more 
conspicuous,—in the dry state by the imbrication of the leaves they are collected into 
a very distinct penicillate tuft at the top of the stem,—the margin is not recurved in 
the upper part, the cells are shorter and hardly sinuose, and the deeply furrowed 
‘nerve is distinctive. In winter, when the young leaves are hardly mature, the hair- 
points are sometimes very inconspicuous, but are later on developed. 

The leaves are broader, shorter, and more rigid than in most of the species, and 
the aspect of the plant when dry, and especially the male plant, is not unlike that of 
Polytrichum piliferum. 

An allied species, C. adustas De Not., resembles dwarf plants of C. atrovzrens, 
but has a narrower nerve, 4 width of leaf-base, and shorter cells. Specimens 
gathered in the Channel Is. have been referred to this species, but they are by 
Braithwaite considered to be a form of C. atrovirens. 

9. Campylopus brevipilus B.&S. (Tab. XVI. 1). 

A variable plant in size and colour, 1-3 inches high, usually 
pale; resembling C. flexuosus var. uliginosus, but with less 
flexuose leaves when dry; stems easily separable, slender, leaves 
usually rather loosely set, sometimes interruptedly tufted. Leaves 
subulate from a lanceolate base, rather narrow, margin involute, 
towards the summit very narrowly recurved faintly denticulate 
above, at apex with a toothed point which is usually slightly 
elongate and hyaline; nerve rather narrow, % width of base or 
less, in section of 3-5 rows of cells, the larger thin-walled series 
occupying the middle of the nerve, instead of the anterior part as 
in all the other species; ot grooved at back, very slightly 
denticulate at back above. Angular cells very variable, hardly 
distinct, or forming distinct auricles; cells pale, the basal 
rectangular, passing into the chlorophyllose as in the last, but 
less abruptly ; upper cells longer than in that species, narrowly 
linear-rhomboid or elliptical with a sigmoid curve; the marginal 
very narrow. Fruit unknown. Perichetial bracts with the 
margin recurved. 

Var. 8. auriculatus Ferg. Auricles enlarged, very distinct. 

Has. Moist heaths and bogs. Not unfrequent. The var. 8 less common. 

A very variable species in size and habit, and also in the development of the 
auricles and of the hair-points; the latter may be altogether wanting, and every form 
of transition may be found between the var. auréculatus and the forms with the 
auricles scarcely traceable. The areolation is however distinctive, and taken with the 
narrow nerve and the usual presence of the hair-point, will afford a pretty certain 
means of determining the plant; the recurved margin in the upper part is also 
characteristic, but is sometimes very slight and inconspicuous. Occasionally, in drier 
spots, the hair-points become elongated and the plant then simulates C. cz¢roflexus. 
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25. DICRANODONTIUM B. &S. 

Stems slender, tomentose; leaves sefaceous, with a broad 

nerve. Capsule symmetrical, on a flexuose curved seta ; calyptra 
enttre at base; peritstome teeth cleft to base into two sub-equal, 
subulate divisions, remotely articulate. 

Somewhat intermediate between Campylopus and Dicranum, 
with the habit and entire calyptra of the latter genus, but with 
the deciduous leaves, the capsule and broad nerve of the former ; 
differing from both in the peristome. 

Dicranodontium longirostre B. & S. (Didymodon denudatus 
Lindb., Braithw. Br. M. Fl.) (Tab. XVII. A.). 

In soft, sz/ky pale green tufts, with slender flexuose radiculose 
stems; leaves easily deciduous, flexuose-spreading or falcato- 
secund, from a semi-sheathing convolute base gradually narrowed 

to a flexuose, very finely setaceous point, tubular above; margin 
involute, sub-entire or faintly denticulate near the apex ; nerve 
3-4 width of base, excurrent at apex in a rough point, thick, 
prominent at back, 2% section of several rows of minute incrassate 
cells with a single median row of larger hyaline ones. Auricles 
large, inflated, distinctly wider than the leaf base, hyaline or 
reddish brown; basal cells rectangular, upper narrowly elliptic, 
or rectangular-rhomboid. Seta cygneous, capsule small, cylindric; 
lid straight, subulate, as long as capsule. Peristome pale red. 
Dioicous. 

Var. B. alpinum (Schp.) (Campylopus alpinus B. & S.) 
Taller, more robust ; leaves not deciduous, firmer, usually more 
erect. 

Has. Banks and rotten wood in mountainous districts; not common. The 
var. 8 in grassy places on mountains, rare. 

Somewhat resembling Detrichum flexecaule, but with more divergent, flexuose 
leaves, which differ entirely under the microscope in the large auricles ; the Ditrichum 
too is almost confined to calcareous rocks. 

The var. 8 resembles certain species of Dicranum; but the form of the leaf base 
and its areolation will separate it with ease from most of them; D. asgerulum has a 
rougher subula and both it and D. dongfoldum have a very different nerve section. 

26. DICRANUM Hedw. 

Plants varying in size, often tall and robust; leaves often 
falcato-secund, smooth or papillose, /anceolate or lanceolate- 

subulate, elongated ; nerve usually narrower, sometimes dilated ; 
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areolation rectangular at base, with distinct angular cells. Seta 
erect, capsule erect or inclined, rarely strumose, often unequal, 
curved ; lid rostrate. Calyptra entire at the base. Peristome 
teeth red, confluent at base, broad, cleft about half-way into 2 or 
3 unequal divisions, minutely vertically striate below, barred 
within. 

After a little practice the student will not have much difficulty 
in recognising a species of this genus, but it is difficult to define 
the characters which give it its distinctive habit ; the leaves are 
usually falcato-secund and subulate, and the capsule has an 
appearance rather distinctive ; the larger species could hardly be 
taken for anything else unless for a Campylopus, and that genus 
usually has the leaves more erect and straight. However there 
are a few species which it would be hard to distinguish as belong- 
ing to this genus upon first acquaintance, without microscopical 
examination. 

The species fall somewhat naturally into the following 
Sections :— 

A. ARCTOA. Plants autoicous, stems hardly radiculose ; 
leaves lanceolate-subulate, entire or nearly so. Capsule very 
small and very little exserted, or distinctly strumose when dry on 
a longer seta. Plants usually small. 

B. EU-DICRANUM. Plants robust, the leaves usually 
broad, mostly serrate; lower cell-walls, and often the upper, 
interrupted by pores. Capsule on a long seta, cernuous, more or 
less curved, rather large. 

C. APORODICTYON. Plants dioicous ; stems radiculose ; 
leaves subulate, entire or serrate, lower cell-walls (alone) rarely 
porous. Capsule rather small, usually erect and symmetric, 
longly exserted. 

Leaves transversely UNdulate’s, iis csiassasscnadndwndenionaatasnedonnnesal caietinanenmeansaiiens 
Leaves not transversely undulate ..........ecseeeeeeeneee eens 

Upper cells long and narrow, communicating by pores .. ae 
Upper cells short, quadrate or irregular, not POrOS€ ..........ceceesseeeeeeeeeesee see nee 

Plant firm ; Is. recurved, with long spinulose teeth at margin and back of nerve 
ADOVE, s ss43n saqeossmuenmaniamaonteanunnscatimensetoN Ten INCEMNTERREN NEES 6. undulatum 

Plant weak ; Is. with saw-like teeth, nerve almost smooth at back ...9. Bonjeani 

f Leavesrtapering, not papillose® csvecsincsnasccoessnaaiagotangneenogengan eae neesiogs & Bergert 
\ Leaves more suddenly acuminate, papillose above...........0..seseeeeeeneee 7. spurtum 

5 yee cells long and narrow, porose ; plant robust seine sine 
Upper cells with Out POreS: sscidassasanranaosrataniswatenmuunandlcninm bdaeanaatiawusteasiernan vesieu wae 7 

Sete solitary ; leaves spreading or secund............. «LO. Scoparium 
Setee aggregate ; ls. more uniformly falcato-secund............cceeceseeeee eee II. majus 

7 {3 erve } or more of base, forming a long, fine subula... .20. longifolium 
Nerve not ¢ ‘of base: sssccnssaweiseaseatinicciariwosvoasans ean ae 8 
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8 { Ls. suddenly narrowed above the wide base to long, fine, toothed points ......... 9 
Ls:, gradually tapering’ ‘scasuscaxsijecsisan evve. rovnsatannneanaitcansenniieaenrenvedvocniecuncics be) 

Leaves with basal wing serrulate ......... LQ. asperulum 
9 Basal wing entire, leaves falcato-secund .............00000 8 uncinatum 

id Ls. distinctly serrulate above, papillose at back of apex ....ccceceeesssseseeeeeeeneees II 
Ls. entire, or serrulate at apex only, smooth or nearly SO ......ceseeeeeeeeeeeeeee eee 12 

+ Plant small, ls. strongly curled when dry ; capsule erect Z7. montanum 
Plant larger ; Is. scarcely curled ; capsule cernuous ... 0.0... ceeseeee 12. fuscescens 

Plant slender, densely matted with tomentum ; lower cells of leaves porose 
12 14. elongatum 

Plant less compact ; basal cells not porose (except mzol/e and fuscescens) ......... 13 

3 pee small ; leaves nearly all broken across ......... Sranvianined Ss SEMCCCUME 
PSeAVeS HOt AKAGIIE! ca si son sioeseria vbewacrsanrnnaumanadueedllceaninaa teen wan ca dri teamnatinmainst ai 14 

Ls. strongly curled when dry, with distinct teeth at apex.. 16, flagellare 
T4\ Ls. not or slightly curled, entire or finely serrulate ........0.. cece eee eee 15 

i bes cells of ls. all quadrate ; stem radiculose ..............0.000008 we T6 
5 Upper cells (or some of them) elongate ; stem rooting at base only ............... 17 

16 Basal cells rather short, not POrOS€ ...........6cc6 ce eeee seca eee eeee eens 13. Scotttanun 
Basal cells. longer, porose asccsatsaassisascndiuatonasavin casiasesccadtanaeaenee 12, fuscescens 

17 ae suberect, furrowed, neck tapering ; seta short .... wt. fulvellum 
Capsule cernuous, neck strumulose when ripe ; seta longer...............ccceeeeeeeee 18 

8 Tall ; ls. silky, basal cells porose ; capsule oblong............. 25 molle 
Plant 4-2 inches high ; basal cells not porose ..........6...sseeeeeseeeeeaeeceeuesennes 19 

19 ae flexuoso-patent ; male flower far below perichzetium.. 4. schisti 
Ls. falcato-secund ; male flower close below pericheetium ............c.0:00ceseeeeee 20 

36 Ls. with few angular cells ; capsule short, obovate ........... 2, falcatum 
Angular cells distinct, coloured ; capsule oblong-cylindric.............0..4, 3. Starkez 

A. ARCTOA. 

1. Dicranum fulvellum Smith (Bryum fulvellum Dicks.) 

(Tab. XVII. B.). 

Very densely tufted, dark or yellowish green, brown or 
blackish below ; 1-2 inches high. Leaves secund, falcate above, 
flexuose when dry; from an oval base quickly narrowed to a 
subulate limb, very narrow at apex and entire or minutely 
denticulate ; angular cells large, few, brownish, not inflated; the 
basal narrow, linear, upper also linear but shorter, the marginal 
row often of almost quadrate cells; nerve very narrow at base, 
forming the greater part of the subula. Capsule s/zghtly exserted 
on a short seta, reddish brown, oval, with an equal neck, or very 
slightly asymmetric, wzde-mouthed and almost turbinate after 
the fall of the lid, sulcate ; lid obliquely rostellate ; peristome 
teeth large, wide-spreading when dry. Male flower just below 
the perichetium, gemmiform. 

Has. Clefts of rocks on high mountains. Not common. Fr. summer. 
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Somewhat resembling B/india acuta, but with less rigid, secund leaves, and less 
distinct, not enlarged nor orange auricles. The capsules are usually present in great 
numbers, and readily distinguish it from others of the genus by their small size, their 
form, erect and equal, and their striation and wide-spreading peristome. There is 
some variation in the form of the 7zge and empty capsule, which may be found in the 
same tuft rounded-oval with an abrupt neck and only slightly striate, or narrower, 
turbinate with » tapering neck, wide-mouthed, and more deeply sulcate. The latter 
form approaches D. hyperboreum C.M., which appears to be hardly deserving of 
specific rank. 

This and the two following species are among the smallest of the genus ; the 
latter differ not only in the fruit, but in having longer, more gradually narrower leaf- 
bases. The marginal cells of the base in all three above the coloured angular cells are 
wider than the median. 

2. Dicranum falcatum Hedw. (Tab. XVII. C.). 

In wider, looser patches than the last, which it resembles in 

size and colour. Leaves regularly falcato-secund, especially 
at the summit of the stem, glossy, hardly altered when dry, froma 
lanceolate base gradually subulate, concave, margin entire or 
slightly denticulate at apex; angular cells few, brownish, xot 
very distinct, the other basal cells linear, the upper shortly 
rectangular, small. Capsule ox a longer seta, small, sub-gibbous, 
oval, smooth, when dry and empty contracted below the wide 
mouth, with a more or less evident struma. Peristome bright 
red. Male flower close below the perichzetium. 

Has. Rocks and stony ground on the higher mountains; not common. Fr. 
summer. 

Readily known by its beautifully and regularly falcate or circinate leaves; the 
oblique and unequal, smooth capsule separates it from the last ; the shorter capsule, 
the closer, firmer falcate leaves, and the indistinct angular cells from the next two 
species, than which it has a much neater, more compact habit. 

3. Dicranum Starkei W. & M. (Tab. XVII. D.). 

Resembling the last, but taller, 1-3 inches high, with looser 
stems and more distant /ess firm and less strongly and regularly 
falcate leaves, slightly flexuose when dry; of a brighter, not 
brownish green. Leaves longer, from a broader lanceolate base ; 
entire or frequently denticulate for some distance below the 
apex ; areolation rather wider and larger, angular cells d7stinct, 
brown, forming clearly-marked auricles; nerve very narrow, 
excurrent. Seta considerably longer ; capsule long, cylindric, 
inclined, curved, striate when dry, strumose ; lid longly subulate, 
oblique, peristome paler. MMale flower chose below the pert- 
chetium. 

Has. On mountains, in similar localities to D. falcatum. Fr. summer. 
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Distinguished from D. falcatum by the distinct auricles; from D. schéstz by the 
characters detailed under that plant; it is usually a larger plant than either, with 
looser, longer leaves, secund but not so regularly falcate as in the former, and the 
capsule is quite different. It is, however, in several respects a rather variable plant, 
usually growing in more open spots than D. schzst2. 

4. Dicranum schisti Lindb. (Bryum  schisti Gunn.; 
Dicranum Blyttii B. & S., Schp. Syn., et plur. auct.) 

(Tab. XVII. E.). 

Differs from the last in its darker, lurid colour, stems more 
slender, branched, fragile; the leaves flexuose-patent, hardly 
secund, less rigid, somewhat crisped when dry, entire or almost 
so, smaller; capsule shorter, smooth, paler. Male flower far 
below the perichetium, usually near the base of the branch. 

Has. Clefts of mountain rocks, not common. Fr. summer. 

Very near D. Starkez, and perhaps properly a sub-species, but differing in habit, 
colour, in the smooth capsule, and especially in the position of the male flower. 

5. Dicranum molle Wils. (D2. arcticum Schp., Syn.) 
(Tab. XVIL. F.). 

Taller than D. Starkez, with which it has considerable affinity ; 
2-5 inches high, yellowish or olive green above, dark brown 
below, in large, soft tufts; leaves long, straight and erecto- 

patent, or slightly secund, rarely falcato-secund; from a broadly 
lanceolate base longly subulate with the margins incurved, entire, 
acute at apex; nerve very narrow, hardly excurrent; angular 
cells distinct, large, orange brown, forming distinct auricles ; the 
other basal cells long, narrow-linear, with the cell-walls 

interrupted by pores, upper cells linear or narrowly and sinuosely 
elliptical. Capsule oblong-cylindric, incurved, cernuous, slightly 
strumose, smooth ; peristome dark red. Male flower close to the 
perichetium. 

Has. On the highest Scotch mountains; very rare. Fr. summer. 

D. molle seems best placed in this Section, to which it belongs by the form of 
leaf, the sub-strumose capsule, the autoicous inflorescence, and the non-radiculose 
stems, and indeed by its general nearness to D. Starkez ; but its size and habit is 
almost that of D. fuscescens or small forms of D. Bonjeanz, and in the porose cell- 
walls also it comes close to Lu-dicranum. Wilson (Sry. Brit.) treats it as a var. of 
D. Starkei, to which it bears much resemblance in its smaller forms with secund 
leaves ; but the leaves are distinctly larger, broader as well as longer, the areolation 
is different, and the lamina of the subula is continuous to the apex and broader. The 
stems are soft and flexible, whence the name. given to it by Wilson. The leaves are 
hardly twisted or altered when drying, by which it may usually be distinguished in the 
field from D. fuscescens, but some forms of that species, especially the var. congestum, 
are hardly separable from it without the microscope, though perfectly distinct when so 
viewed ; and the same may be said of D. scoparzum var. spadiceum. 
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B. EU-DICRANUM. 

6, Dicranum undulatum Ehrh. (Tab. XVII. H.). 

Stems robust, tall, 3-10 in. high, decumbent at base, in loose, 
wide tufts, densely coated with tomentum, bright shining yellowish 
green. Leaves very long, spreading or squarrose, slightly turned 
to one side at times, the upper erect or faintly secund, forming a 
cuspidate tuft, not much altered when dry, from a long broadly 

lanceolate base gradually narrowed to an elongate, flexuose, but 

not very narrow, sharp acumen, margin recurved below for about 

1-2 the length of the leaf, thence upward strongly spinosely 

serrate to apex ; nerve narrow, vanishing in the apex, with two 

serrated ridges at back above; cells at angles wide, orange brown, 
a patch of interior ones often hyaline, forming auricles which 
together cover about half the width of the leaf, the median cells 
between these and the nerve very narrow;; all the rest of the cells 

almost uniform throughout the leaf, linear-fusiform or narrowly 
and longly elliptical, the walls incrassate with rather few but very 
distinct pores, the marginal cells somewhat shorter. Perichztial 
bracts long, broad, convolute, forming a cylindrical sheath; sete 
aggregated, 2-5, rarely single, pale red, long; capsule rather 
small and short, gibbous, curved, striate and pale brown when 

ripe and empty. 

Has. Woods and heaths. Very rare. Wolford, Warwickshire (Bagzall, 
1887) ; Perthshire (AZeddrum). Fr. late summer. 

D. undulatum is one of the finest of our species, and it is remarkable that its 
presence should have been so long undetected in this country, being as it is a widely- 
distributed plant on the Continent and in N. America. It recalls the most robust 
forms of D. scoparzum, but its leaves are as long as and longer than those of D. 
majus, though straighter, and so strongly undulated and rugose as to give the dry 
plant a distinct silky sheen. The recurved margin at base and the very coarse 
serratures above are quite enough, by themselves, to separate the plant from all forms 
of D. Bonjeanz, while the undulated leaves mark it off at once as distinct from D. 
scoparitum and D. majus. The fruit has not been found in this country. 

7. Dicranum spurium Hedw. (Tab. XVII. G.). 

Green or yellowish green, robust, 2-4 inches high, less densely 
tufted than the next species, less tomentose. Leaves somewhat 
larger at the summit of the stem, when dry ¢xcurved and cirrate- 
crisped in the upper half, strongly rugose, broadly oval, wider 
above than at the line of insertion, quickly contracted to a more 
acute acumen, which is usually ¢w7sted; margin more or less 
serrate above; cells at base similar to D. Bergerz, above also 
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similar, but rather smaller, more crowded and more irregular, 
with somewhat sinuose walls, at back muriculate with strong, 
rather distant, conical papille; rough also at back of nerve. 
Seta pale, rather short ; capsule rather broader than in D. Bergert, 
curved, irregularly sulcate when dry, with a short often strumulose 
neck. 

Has. Boggy heaths; rare. Fr. late summer. 

Easily known from the next species by its leaves broader at the base and more 
quickly acuminated, twisted when dry, papillose at back; from all the other species 
with undulate leaves by the small, irregular, papillose upper cells. It is a less distinct 
plant in its habit than D. Bergerz, owing to the more convolute leaves with narrower 
points, which bring it nearer to D. Bonjeanz, but it is sufficiently marked to be quite 
recognisable in the field by its much broader, more flaccid, and more rugose leaves 
than the ordinary forms of that or any other species; certain states of D. Bonjeanz, 
however, can hardly be separated except with the aid of the microscope. The nerve, 
on the other hand, in the present plant is more yellow and conspicuous at the back of 
the leaves than I have ever seen it in D. Bonjeani. 

8. Dicranum Bergeri Bland. (D. Schraderi W.& M., Schp. 
Syn.) (Tab. XVIII. A.). 

In large dense tufts, 2-6 inches high or more, dull green or 
more usually bright yellowish green, robust, tomentose with brown 
radicles. Leaves crowded, erect, and slightly spreading, hardly 
secund, -when dry little changed, only very slightly flexuose, 
strongly undulated and rugose, especially when dry; slightly 
widening upwards from the insertion as in the last species and 
broadly ovate, rather quickly narrowing to an oblong or broadly 
linear limb, somewhat obtuse at apex or obtusely pointed; margin 
slightly denticulate towards apex, but variable, sometimes almost 
entire; nerve narrow, vanishing below the point, faintly 
denticulate or almost smooth at back, when dry conspicuous and 
shining ; cells at angles orange brown, quadrate, forming 
conspicuous auricles, narrow on each side of the nerve; above 
these a few cells are rectangular, the rest all narrow-linear, sinuose 
with the pores of the cell walls, incrassate, gradually shorter 
upwards, in upper part of leaf sma//, short, with incrassate walls, 
irregular (rounded, quadrate, triangular, etc.), smooth at back. 
Seta pale; capsule rather small, subcylindrical, curved, striate 
when dry. Autoicous. 

Has. Bogsonheaths. Very rare. Fr. autumn. 

Very distinct in its broad, rather obtuse, strongly undulated leaves, with short, 
irregular areolation. From the last species it differs in its leaves less flexuose when 
dry, less convolute above, and smooth at the back. The seta is rather longer, and 

the capsule a little narrower. It resembles in habit Awdacomnium palustre more 
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closely than any species of its own genus, but the strongly undulate leaves will 
distinguish it in the field, and under the microscope the auricles, the elongated basal 
cells, and the non-papillose upper ones will readily determine it. 

Not only are the leaves of D. Bergerd actually broader at the points than in the 
allied species, but this feature is the more conspicuous from the fact that they are less 
convolute or tubular, both when moist and in the dry state. 

Both this and the last species have the nerve at back markedly yellow and shining 
in the upper leaves when dry. , 

D. Bergeri is sometimes found with short, dwarf, compact stems (var. compactum 
Ren. & Card.); and there is also, as in the last, some variation in the amount of 
denticulation of the leaf-margin. I have received forms from North America with 
short narrow leaves, and with the cells more or less elongated and large even to the 
apex; it can then only be separated from D. Bonyeanz by the non-porose upper cells, 
which are shorter than in that plant. 

9. Dicranum Bonjeani De Not. (D. palustre B. & S., Schp. 
Syn.) (Tab. XVIII. B.). 

In its typical form the species grows in close tufts of a pale 
fawn or light green colour, more slender than D. scoparium, with 
the leaves erecto-patent or only very slightly secund, straight 
and appressed when dry, often in interrupted tufts, shorter (2-3 
lines), and less narrowly acuminate above, with a broad point, 
transversely undulate when moist, distinctly serrate on the 
borders, less concave, the nerve smooth or faintly serrate at the 
back, very narrow at base, the upper areolation rather shorter 
and wider, irregularly hexagonal-elliptic. Seta solztary, paler, 
rather more slender; capsule very similar, but shorter and 
usually lightly striate, rather paler. Habit somewhat of Campy- 
lopus flexuosus var. uliginosus, but more robust, and with the 
upper leaves forming a more or less distinct coma. Male flower 
usually on a separate plant. 

Var. B. juniperifolium Braithw. Leaves éroader, rigid, 
erect, straight, brownish. 

Var. y. calcareum Braithw. Shorter, more rigid; leaves 
secund, sub-falcate, concave, and sub-tubular above, undulate 
only at apex, and slightly serrate only towards point. 

Has. In marshes and on heaths in shady places. Common. Var. 8 less 
common; var. y on chalk hills, rare. Fruit rare, late summer. 

Besides the above varieties, D. Bonjeanz presents many other less distinct or less 
widely spread and hence unnamed forms ; it occurs with long, flexuose stems and 
distant, bright green, strongly falcate leaves, resembling slender states of the next 
species ; sometimes it is very tall and robust, 4-6 inches high, with densely packed 
leaves ; the latter vary greatly in length, form, and amount of serrature and undula- 
tion ; a form occurs in bogs with long narrow leaves, the whole of the blade strongly 
undulated, remaining rugose when dry, and reminding us of D. undulatum. I have 
also found a form in Cornwall, with slender stems and small, short, distant, falcate 
leaves, presenting an appearance like that of the most slender forms of D. fuscescens. 
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On the whole, however, it is not a difficult plant to distinguish. The short 
leaves with broad points, less serrate at back, the rather wider and more pellucid 
areolation, and the more or less strongly undulated leaves are characters one or more 
of which will always be found, and in practice the only plant with which there is likely 
to be any confusion is the var. paledoszm of the next species, which, however, almost 
always has longer, narrower, linear-subulate points and nerve serrated at back. The 
habit and the upper areolation separate it easily from D. Berger2. It varies much in 
colour, being sometimes almost black below. 

The fruit is much more rare than that of D. scoparzum, but I have found it in 
several localities in the south of England. In North America the fruit would appear 
to be not at all uncommon. The name falustre by which it is often known, but 
which should give place to the earlier name, is fairly appropriate, but the plant is by 
no means confined to marshy ground. I have found it growing abundantly on the 
thatched roof of a church in Suffolk ! 

Hobkirk (Syxopszs) describes a var.—rugifolium Boswell—(perhaps only a form) 
with the leaves somewhat contorted and crisped and more strongly undulate ; I have 
seen no specimens, but I have plants from several localities, usually distinctly paludal, 
with the elongated leaves very strongly rugose when dry as well as when moist for the 
whole length of the leaf, not merely in the upper part ; they seem quite deserving a 
varietal name, but I cannot certainly refer them to the above var. in the absence of 
authentic specimens, especially as the terms contorted and crisped are hardly applic- 
able to the leaves of the plants in question. 

10. Dicranum scoparium Hedw. (Bryum scoparium L.) 
(Tab. XVHI. C.). 

A very variable species, in its typical form somewhat 
resembling D. majus, but smaller, more densely tufted, the 
leaves shorter (24-4 lines), more crowded,. often in interrupted 
tufts, less regularly falcate, sometimes erecto-patent, but almost 
always more or less turned to one side, glossy yellowish green, 
narrower at base, less concave, not, or very rarely, undulate, 
slightly flexuose at the point when dry, the subula broader and 
shorter, the nerve slightly narrower at base, with four ridges at 
back above, which, with the margins, are usually serrate ; lowest 
basal cells rather laxer, rectangular, with thinner walls, the 
upper rather wider, the marginal cells in the upper part usually 
pellucid, forming close but less acute serratures ; cell walls all 

porose, the contents more distinctly chlorophyllose, often, in the 
younger, active leaves, mixed with oil globules. Seta solitary, 
reddish, rather stouter; capsule cernuous, arcuate-cylindric, 
rufescent, not striate, with a distinct but not strumose neck ; lid 

with a stouter beak. 

Var. 8. paludosum Schp. Tall, bright green, usually very 

white with tomentum; leaves secund, hardly falcate, sharply 

toothed, transversely undulate near apex. In boggy places. 

Var. y. orthophyllum Brid. In dense tufts; leaves erect, 
spreading equally or slightly secund, subula narrow, distinctly 

toothed. 
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Var. 8. spadiceum Boul. (vars. alpfestre and turfosum, 
Braithw. Br. M. Fl.). In dense tufts ; leaves erecto-patent, more 
or less appressed and rigid when dry; varying in length and 
acumination, entire and smooth at back above, or faintly denticu- 
late, canaliculate or tubular in the upper part. 

Has. Woods, heaths, etc. Common. The var. 8 in bogs, not common. Var. 
y on heaths, frequent. Var. 8 on moorland heaths and rocks and in mountain 
woods, not common. Fr. late summer. 

The various forms of this common species defy description, and I have selected 
those alone which have the most salient points; but the student will find many 
intermediate forms, the naming of which would be found difficult, and will probably 
be far better not attempted. 

Under the head of var. spadzceum Boulay has united the various forms with 
erect, almost or quite entire leaves, the most distinct of which are described by Braith- 
waite under the heads of var. algestre Hiibn. and var. ¢urfosum Milde; these 
although differing in habit are much alike in form and structure of leaf, and together 
constitute a well-marked variety, which has been by many authors ranked as a 
separate species (D. spadiceum Zett.) It connects the present species with D. 
Juscescens through the smooth-leaved vars. of that plant ; I have indeed seen specimens 
which it is very hard to separate from forms of D. fuscescens var. congestum except by 
the rather more elongated cells with the upper cell-walls somewhat porose. It comes 
also extremely near D. mo/le, and some forms can hardly be distinguished from that 
plant except by the porose upper cell-walls and rather wider upper areolation. 

On the other hand, through the var. paludosum, D. scoparium is closely linked 
with D. Bonjeanz ; indeed Roll, in an interesting discussion on the forms of these 
two species (Hedwigia, 1893, pp. 198, sqq.) states that in N. America so many 
intermediate forms are found that it is quite impossible to refer certain barren plants 
without doubt to either species, and all that can be done is to refer the forms with 
more narrowly acuminate, often falcate leaves and rather longer upper areolation, to 
D. scoparium, and those with the contrary characters to D. Bonjeanz. The forms of 
D. scoparium however with undulated leaves are rare, and may usually be recognised 
by their longer finer points more strongly toothed at the back. When in fruit it may 
be recognised by its firmer, red seta, and reddish brown capsules, but even these 
characters are occasionally found in D. Bonjeanz. 

11. Dicranum majus Turn. (Tab. XVIII. D.). 

Very tall and vrodust, 2-5 inches high, the stems tomentose, 
only loosely coherent above, glossy yellowish or deep green, 
slender, prostrate below and ascending. Leaves very long (3-5 
lines), not crowded, always regularly falcato-secund, hardly 
altered when dry, from a broad half-amplexicaul concave base 
gradually narrowed to a long canaliculate subula, zot transversely 
undulate, the lamina distinct to the apex; nerve narrow, vanish- 
ing in the point, w7zth several rows of teeth in the upper part at 
back; margin strongly toothed above; angular cells lax, quadrate, 
brown, next the nerve thinner and paler ; above linear-rectangular, 
5-8 times as long as broad, very stmilar to apex but shorter and 
smaller in the upper part ; all with the walls very porose, giving 
a sinuose outline to the cell; rather obscure, smooth at back. 
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Setze 2 or more, sometimes as many as 5, from the same 
perichztium, rarely single, slender, flexuose, pale yellow ; capsule 
arcuate, oblong, greenish brown, faintly striate, finally blackish ; 
lid with a very long and slender beak. Male flower gemmiform, 
among the tomentum of the stem. 

Has. Woods in mountain districts, not unfrequent. Fr. late summer. 

One of the finest species of the genus, almost always readily known by its tall 
lax stems with regularly falcate leaves, larger and longer than in D. scoparcum, the 
only plant with which it is likely to be confused. When in fruit the aggregate capsules 
on pale slender sete are unmistakeable ; tall barren forms of D. scopardum may 
occasionally resemble it, but the leaves of that plant are always shorter, and usually 
less regularly falcate, the areolation rather wider and more pellucid, more distinctly 
chlorophyllose, looser at base, and the tufts denser. I have however seen forms of 
D. majus which it is extremely difficult, in the absence of fruit, to separate from 
D. scoparium. 

D. majus, unlike its near allies, is not a very variable species. 

12. Dicranum fuscescens Turn. (Tab. XVIII. E.). 

Usually robust, 1-4 inches high, dull or yellowish green, 
tomentose. Leaves rather closely set, more or less secund or 
sometimes strongly falcato-secund, when dry distinctly crisped, 
especially the upper ones, from an oblong-lanceolate base 
gradually narrowed to a long flexuose channelled subula; nerve 
somewhat variable in breadth, 2-1 width of leaf at base, or some- 
times wider, closely denticulate at back above, often excurrent 
in a more or less strongly toothed point ; margin usually strongly 
denticulate above, but sometimes entire or nearly so, occasionally 
slightly recurved ; cells at angles lax, quadrate, brown, narrower 

towards the nerve, forming distinct coloured auricles ; other basal 
cells elongate, linear, 3-8 times as long as broad, with the cell- 
walls more or less interrupted by pores ; in the upper part of the 
leaf base becoming shorter and more or less quadrate, or 
irregular, angular, at apex often rather larger and elliptical- 
rhomboid; upper cells usually very strongly papzllose at back, 
but variable in this respect, and sometimes quite smooth. 
Capsule on a long rather stout seta, zzclzned, gibbous, arcuate, 
greenish brown till ripe, finally reddish brown, striate, when dry 
and empty sulcate, constricted below the mouth in front; lid 
longly subulate, oblique. 

Var. B. falcifolium Braithw. Densely tufted, deep green ; 
leaves all falcato-secund, shorter and less attenuated above. 

Var. y. congestum Husnot (D. congestum Brid., Braithw. Br. 
M. FI.) Leaves broader, the nerve narrower, the subula less 
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elongate, Jess serrate at margins and back, smooth or only faintly 
papillose. Upper cells /arger, longer, sinuosely elliptic-rhombotd ; 
not short, quadrate and angular. 

Var. 8. flexicaule Wils. (D. congestum var. flextcaule 
B. & S., Braithw. Br. M. Fl.) Stem elongated, 4-8 inches, 
decumbent at base, hardly tomentose; leaves lax, long, falcato- 
Secund ; areolation as in var. y congestum. 

Var. «. robustum B. & S. Tall, rodust, resembling D. 
scoparium, hardly radiculose ; dull green above, blackish brown 
below; leaves hardly secund, broad, concave, shining, almost 
entire, areolation as in var. congestum. 

Has. Among grass and upon rocks, on mountains, frequent. The vars. 8, 8, 
more rare. The var. y very rare; Ben Lawers. Fr. autumn. 

A very difficult and variable specieS ; the leaves may be smooth or highly papil- 
lose, entire at margin or closely denticulate, narrow or broad at the base ; the fruit 
varies in colour, in the amount of striation, in direction, and in form from broadly 
ovate to narrowly cylindric. The form that must be looked upon as typical has very 
narrow elongated flexuose leaves, from a narrow base, with rather broad, thick nerve, 
about + width of base, highly denticulate at back and margins above, with the cells 
spinosely papillose; areolation quickly becoming shortly rectangular and almost 
quadrate at the upper part of the leaf-base, rather regularly arranged, and more or 
less uniform from thence to the apex, or somewhat elongated above ; in the var. 
congestum the leaves are less elongated and flexuose, the nerve narrower and leaf-base 

wider, and the cells, instead of quickly becoming short and sub-quadrate in the upper 
part of the leaf-base, become very gradually shorter, elliptical, and sinuose, and it is 
only quite high up in the subula that they become short, irregularly rhomboid or 
elliptic, at the apex sometimes much elongated and larger ; in no part does it show 
the minute more or less regularly sub-quadrate cells of typical D. fuscescens. I have 
not, however, found the characters other than that of the areolation ascribed to D. 
congestum by Braithwaite either constant in or peculiar to the congestum form, and I 
do not think it can properly be accorded a higher rank than a variety. I gathered it, 
for instance, very distinct in areolation and form of leaf-base, on the summit of Ben 
Lawers in 1893, but with longer leaves much more narrowed above, than in the 
plant described and figured by Braithwaite. 

Several other varieties have been described, of greater or less importance ; the 
var. robustum, approaching D. scoparium in habit, with taller, stouter, hardly 
tomentose stems, the leaves scarcely secund, is probably British. 

D. fuscescens may be recognised from D. scoparium by the narrower leaves more 
crisped when dry, and the minute upper areolation. It much resembles JD. 
Scotttanum, in some of its forms, but the basal areolation is longer, with the cell 
walls perforated by pores, and the upper part of the leaf is almost always more or less 
papillose and denticulate ; the form of the capsule distinguishes the species further, 
but this is often absent, especially in D. Scottianum. 

C. APORODICTYON. 

13. Dicranum Scottianum Turn. (D. Scotti Turn., Braithw. 
Br. M. Fl.) (Tab. XVIII. F.). 

Robust, in dense large rounded tufts, 1-3 inches high, dull or 

yellowish green, tomentose. Leaves crowded, larger than in the 
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allied species of this Section, rather rigid, glossy, slightly twisted 
and appressed when dry, patent and subsecund when moist, from 
an oblong base gradually linear-lanceolate, broader than in any of 
the following species in the upper half, quite entire or with only 
a few very obscure denticulations at the apex; nerve 3-1 width 
of base, thick, shortly excurrent; smooth above, areolation at angles 
large, orange brown, forming distinct auricles; above these, 
almost from the base, the cells are very small, narrow-linear or 
rhomboid, 2-4 times as long as broad, quickly becoming shorter, 
elliptic-rhomboid ; in the upper part as wide as long, rounded, 
quadrate, or irregular, very smad/ ; all golden yellow or pellucid, 
with rather thick walls, smooth at back. Capsule sub-cylindric, 
erect, straight or slightly curved, subplicate when dry. Peristome 
teeth short, only slightly cleft at apex, fragile. 

Has. Rocks in subalpine regions ; not common. Fruit rare, late summer. 

A fine species, larger than its allies, with stouter dense-leaved stems ; closely 
resembling D. fuscescens, but with entire leaves, and with the basal areolation usually 
shorter, the cell-walls not porose, the upper cells not papillose; the leaves are also 
shorter in the subula, more densely crowded and less flexuose when dry. It is very 
near D. fu/vum, a continental species, which however has denticulate leaves and still 
shorter, chlorophyllose cells. 

14. Dicranum elongatum Schleich. (Tab. XVIII. G.). 

In very compact neat tufts, densely tomentose, yellowish 
green, 3-6 inches high. Stems straight, with the leaves erect and 
appressed when dry, the upper very little twisted; erecto-patent 
or slightly secund when moist, straight, rather small and short ; 
from an oblong-lanceolate base linear-subulate, ending in a very 
narrow, acute, but not very elongate or flexuose point, canaliculate 
above, entire or very faintly toothed at apex; nerve narrow and 
rather ill-defined below, excurrent; angular cells large, orange, 
forming distinct auricles; basal cells linear, incrassate, with the 
cell-walls porose, above shorter, elliptic, in the upper part of the 
leaf minute, oval. Capsule smaé/, greenish brown, subcernuous, 
ovate and gibbous, rarely shortly oval, erect and symmetrical (var. 
orthocarpum C.M.); peristome teeth irregular. 

Has. Mountains; rocks and wet places, very rare. Scotch Alps. Cheviots. 
Fr. late summer. 

Easily known by its yellowish green very dense tufts with straight, slender stems 
interwoven with reddish tomentum. In the leaf it is almost a miniature of D. 
fuscescens, but is known from the ordinary form by the smaller almost entire leaves. 
Several allied species have been described on the Continent and in N. America, 
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15. Dicranum strictum Schleich. (Tab. XIX. A.). 

Slender, in bright or yellowish green tufts, resembling D. 
fragellare, but with the stems fragile, the leaves erect or spread- 
ing, straight or slightly flexuose when dry, ot crisped, very 
fragile, with the apex usually broken off; from a narrow 
lanceolate base finely canaliculate-subulate, ext:re or almost so, 
nerve narrow at base, about + of width of leaf, smooth at back 
above ; cells at angles lax, brown or hyaline, forming moderately 
distinct auricles; usually, but not always, a few narrower cells 
intervene between these and the nerve; basal cells elongate- 
rectangular, thin-walled, 4-8 times as long as broad, gradually 
becoming shorter above, very shortly rectangular or almost 
quadrate near the summit, smooth at back. Capsule oblong- 
cylindric, rather small, smooth ; lid subulate, straight. 

Has. Old rails and trunks of trees, rarely on walls; very rare, and sterile in 
Britain. Near Abbot’s Bromley, Stafford (Bloxam); Bathfield Park, Staffs., etc., 
( Bagnall). 

Bloxam’s plant was recorded as D. wzrzde, and is described by Braithwaite and 
our other authors under that name. Mr. Bagnall has however kindly sent me one of 
Bloxam’s original specimens, together with specimens gathered by himself in one or two 
other localities in the same district (one from a mud-capped wall near Alton, Staffs. !), 
and an original type specimen of Sullivant’s of D. vzride ( Campylopus viridis Lesq. 
and Sull.); and after carefully comparing these and other specimens of D. strictum 
and D. vzride, I have no hesitation in saying that all our British specimens belong to 
D. strictum. In D. viride the areolation of the whole leaf, almost to the auricles, is 
very small, firm and short, the cells even close to the base being hardly twice as long 
as wide, and almost all are chlorophyllose. On the other hand D. strictum has a 
much longer areolation throughout at least the greater part of the leaf, all the cells of 
the leaf-base being elongated, and for a long distance upwards from the base free of 
chlorophyll. All our plants agree exactly with the latter, with perhaps a slightly less 
clear demarcation of the basal auricles. The basal cells are quite as long and narrow 
throughout the whole expanded part of the leaf, and show no approach to the short, 
chlorophyllose, firmer-walled cells of D. vzride. Husnot gives a further distinction, 
viz., that the wide auricular cells of D. wzride extend to the nerve, while those of D. 
strictum do not occupy the whole width of the lamina, a few rows of narrower cells 
intervening between them and the nerve; I am inclined to doubt whether this distinc- 

tion is a perfectly constant one ; but so far as it goes it distinctly supports the view 
taken here, our British plants never showing the auricles extending markedly to the 
nerve asin D. wzride. The leaves too, though slightly crisped when dry, are much 
less so than in that species, and even the amount of curling which is present is chiefly 
accounted for by the plants being for the most part young. Mr. Bagnall’s later 
gathering, from Alton, in which the plants are older, show the typical straight, rigid 
leaves of D. stréctum. 

Bloxam’s specimen is mixed with a little Dicranoweista cirrata, and it seems just 
possible that a leaf or two of this may have been examined with the Dicranum, and 
have given rise to a supposition that the basal areolation was variable in character ; at 
any rate the cells in that species have a marked resemblance to those of D. viride, 
although the basal angular cells are less distinct. 

It may be noted that quite recently, indeed since the above was written, M. 
Camus has published a paper showing that the French plant, hitherto recorded as 
D. veride, from Coétquen (Cotes-du-Nord), is really D. stréctum, a species which he 
remarks has hitherto been considered absent from the lowlands of middle Europe. 
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D. fragilifolium Lindb., another very brittle-leaved plant, is nearer D. fuscescens 
and D. elongatum, with the lower cell-walls distinctly porose; it is found in 
Scandinavia and N. America. 

N.B.—In the plate representing this species (Tab. XIX. A.) one or two slight 
errors have crept in; the single denticulation in the magnified apex of the leaf (1a) 
has become enlarged in the process of lithographing and is a little too strongly shown. 
The plate also shows the areolation near the base of D. wzride (for vitzde read viride), 
as well as that of D. strzctem, for purposes of comparison. 

16. Dicranum flagellare Hedw. (Tab. XIX. B.). 

In close tufts, 1-2 inches high, bright or yellowish green, 
radiculose, frequently emitting numerous axillary, erect, strazght 
flagellz with minute leaves. Leaves curved, subsecund, cr7sped 
when ary, from an oblong base gradually narrowed to a linear- 
subulate tubular acumen, slightly denticulate at and near the apex; 

nerve narrow but variable, usually +-1 width of base, not excur- 
rent, slightly denticulate at back near apex; angular cells wide, 
quadrate, yellowish brown, reaching to or almost to the nerve ; 
above rather loosely rectangular, becoming shortly rectangular in 
the limb, towards the summit quadrate or nearly so, ¢rregular, 
angular, smooth at back. Capsule elongate, cylindric, symmetrical 
or faintly curved, striate when dry, lid subulate, oblique. 

Has. Rotten tree trunks, very rare. Sterile in Britain. 

On the Continent this is a not unfrequent species, and its rarity here is therefore 
somewhat remarkable. The flagelliform ramuli are not always present. It is then 
much like D. montanum, but that species forms neater rounded cushions usually (in 
this country at least) on Zuvzng trees, and has the leaves papillose at back, more 
denticulate above and more closely and strongly crisped when dry. From D. strictum 
it differs in the hardly fragile, denticulate leaves, the latter character also separating 
it from D. Scottianum, which also has much smaller, more rounded areolation. 

17. Dicranum montanum Hedw. (Tab. XIX. C.). 

In small dense rounded cushions, bright or dark green, 
hardly 1 inch high. Leaves spreading or subsecund, strongly 
crisped when dry, rather shorter and smaller than in the last 

species, from a lanceolate base gradually narrow-linear, less 
acutely subulate, slightly tubular above, dustzuctly denticulate 
towards apex at margin and on the back of the nerve which is 
narrow, about 4 width of base, not excurrent; cells at angles 
not much enlarged, hyaline or brown, the other basal cells 

narrowly hexagonal-rectangular, thin-walled, above shorter, in 
the upper part sub-quadrate, strongly papillose. Capsule oblong- 
cylindric, erect or slightly curved, finally plicate. 

’ 

Has. Roots and trunks of trees in woods, etc. ; rare. Sterile in Britain. 

I 
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The distinctly papillose and strongly denticulate shorter leaves, much crisped 
when dry, abundantly distinguish this plant from the allied species. The margin is 
frequently minutely denticulate almost to the base by the projecting transverse walls 
of the cells. The apex is wider than in the preceding species or indeed than any of 
this section. The small deep green cushions with strongly crisped leaves are not 
unlike those of Décranoweisia ctrrata, but under a strong lens the denticulations of 
the subula are apparent. 

18. Dicranum uncinatum C. M. (Thysanomitrium uncin- 
atum Harv.; Dicranodontium circinatum Schp., Syn.) 

(Tab. XIX. D.). 

Golden green, in lax patches, 2-5 inches high, robust. Leaves 
glossy, laxly placed, regularly falcato-secund, in the upper part 
of the stem circinate, hardly altered when dry; the upper very 
long, from a short, broadly oblong sheathing base, hardly + the 
length of the leaf, quickly contracted into a lanceolate-subulate 
channelled limb, which gradually narrows to a long setaceous 
point. Nerve 3-4 width of base, very thin, of three layers of 
small cells, at apex finely denticulate at back, excurrent in a 
spinulose arista; margin at base entire, near the summit finely 
denticulate. Angular cells wide, very thin and hyaline or pale 
brown, occupying all the base to the nerve, very distinctly marked 
in the older leaves from the rest of the cells; above these the 
cells are golden green, the median widely rectangular with dark 
walls, gradually narrowing upwards, the outer in several rows of 
very narrow linear cells forming a broad marginal band becom- 
ing wider as it passes upwards; about the shoulder of the leaf- 
base the cells become uniform, narrow-linear, obscure, continuing 
so to the summit, a single marginal row usually being rhomboid 
or elliptical with projecting oblique walls forming minute denticula- 
tions which become more distinct towards the apex. Seta short, 
flexuose or straight; capsule erect, cylindric, dark brown; 
peristome teeth cleft half way, the divisions subulate. 

Haz. Mountain rocks and grassy places, rare. Fruit very rare, not found in 
Britain. 

A very fine plant, resembling a small form of D. majus in aspect. It differs from 
D. longifolium in the narrower nerve of very different structure, and in the larger size 
and more robust habit. WD. asperulum is very nearly allied, but differs in the less 
falcate more flexuose leaves, the margin sharply and closely denticulate from the base 
of the limb, ete. 

The distinctive areolation of the leaf base is best seen in the older leaves, and 
their rich and varied colour makes them a beautiful object under the microscope. 

The calyptra appears to be slightly fringed at base, in this respect showing an 
approach to Campylopus. 
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19. Dicranum asperulum Mitt. (Dicranum aristatum 
Schp., Syn.) (Tab. XIX. E.). 

In paler, more silky tufts than the last species, less robust 
and less glossy; stems very slender. Leaves erecto-flexuose or 
falcate, from an oblong-lanceolate sheathing base, rather longer 
in proportion to the length of the leaf, narrowed to a fine 
channelled setaceous subula; margin from the middle of the leaf- 
base upwards densely and strongly denticulate; nerve about + 
width of base, at back above with several serrate ridges, 
excurrent into a densely spinulose arista; angular cells lax, 
hyaline, reaching to the nerve; above rather laxly rectangular, 
chlorophyllose, narrower towards margin, decreasing in width 
upwards, in the upper part resembling those of the last species 
but shorter and less obscure. Seta straight, capsule oval- 
cylindric, erect. Peristome teeth cleft half-way. 

Has. Sandstone rocks on mountains. Rare. Sterile in Britain. 

A somewhat variable plant, and occasionally coming very near the last species ; 
usually however the much closer denticulation of the margin, from very near the base 
of the leaf, and the very rough arista, together with the more slender habit and 
smaller, less regularly falcate leaves, will distinguish it. The auricles also are some- 
what wider and more distinct. There is a tendency towards the same peculiarity in 
the basal areolation, but it is not nearly so marked. It resembles Dzcranodontzum 
Jongtrostre even more closely, but the same characters will usually separate the two, 
and the auricles of the latter plant are more distinct and the nerve rather wider. 

This and the preceding species resemble Dicranodontium in the habit and the 
leaves, and have been included in that genus ; but the capsule and peristome are quite 
dicranoid. 

20. Dicranum longifolium Ehrh. (Tab. XIX. F.). 

Slender, in pale, bright green, soft, silky tufts, stems ascend- 
ing, here and there geniculate. Leaves long, falcato-secund, 
hardly crisped when dry, from a lanceolate base longly subulate- 
setaceous, tubular above; nerve very broad, % or more width of 
base, widening a little just above the line of insertion, occupying all 
the upper part of the leaf, remotely denticulate above at back, 
more closely at apex, in section of three rows of nearly equal, 
empty, hyaline cells; margin slightly denticulate above ; angular 
cells lax, hyaline or brownish, reaching to nerve, above hexagonal- 
rectangular, decreasing in size upwards, to narrowly elliptical or 

‘linear. Capsule erect, straight or incurved, cylindric, smooth. 

Has. Mountains, rare. Sterile in Britain. 

Distinct from all the other British species in the great width of the nerve, render- 
ing the leaf-bases pale and shining, and therefore not likely to be taken for any other 
‘under the microscope; in habit however it is much like forms of D. fuscescens, and 
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is hardly to be recognised certainly by the eye alone, though the leaves are more 
finely setaceous than in that and most other species. 

D. albicans B. & S., a continental species, has a still wider nerve, occupying the 
greater part of the leaf-base; indeed leaving hardly any margin, and in this respect 
forming a transition to Leucobryum. 

D. Sauteri B. & S. is described by Braithwaite as British, but its authority is doubtful, 
being confined to unnamed specimens found in a herbarium mixed with other mosses 
labelled as from Breemar. In addition to this uncertainty there is considerable doubt 
whether D. Sauterz is anything more than a var. of D. longifolium ; the only important 
differences being the more sparing denticulation and the considerably narrower nerve, 
+ width of base ; several observers have found, however, that the former character is 
not constant, and the Marchese Bottini states that he has found both plants growing 
together, with many intermediate forms as regards even the width of nerve. I have 
hardly felt justified, therefore, in retaining it as a species, whether or not it is actually 
a British plant. 

Tribe 7. Leucobryee. 

27, LEUCOBRYUM Hampe. 
Mosses of a peculiar habit, growing in dense whzte or 

glaucous tufts, with close tumid foliation. Leaves composed 
entirely of the nerve with the exception of a few rows on each 
side (principally near the base) of very thin hyaline cells ; nerve 
of two or more layers of large rectangular hyaline cells, their 
internal walls perforated with large circular pores, with a 
central layer of narrow chlorophyllose cells. Calyptra, capsule 
and peristome dicranoid. 

The species of this genus are for the most part tropical, and 
bear some superficial resemblance to Sphagnum in their colour 
and their hygroscopic properties; they are, however, intimately 
allied to the Dicranacez, and between them and species of 
Dicranum such as D. longifolium and D. albicans, or, as far as 
the leaves are concerned, C. fragilis in Campylopus, there is 
practically no difference in structure of any real importance except 
the pores in the cell-walls of the nerve. 

Tall; leaves 2-4 lines long ; capsule arcuate, strumose .............0e.0000 4. glaucum 
Short ; leaves 1-2 lines long, thin ; capsule almost erect, hardly strumose 

1. albidum 

1. Leucobryum glaucum Schp. (Tab. XIX. H.). 

In very dense soft tufts or patches, 2-8 zuches high; pale 
glaucous green above, whitish below. Stems dichotomously 
forked, robust, without radicles, very fragile. Leaves crowded, 
erecto-patent or slightly secund, appressed when dry, entire, 
tubular from the incurved margins, oblong-lanceolate or lanceolate 
from an oval base, contracted at the insertion; formed almost 
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entirely of the broad thick nerve, with 2-6 rows of very thin hyaline, 

rectangular or linear cells on each side, forming a pale inconspicuous 
band widest below and vanishing at about half-way up the leaf or 
higher; the apex either acute or rather obtuse with a short 
apiculus. Dioicous; capsule variously exserted, on a dark brown 
seta, inclined, more or less arcuate, small, castaneous, oblong or 
cylindric, striate, when dry furrowed, stramose. Peristome deep 
red, dicranoid. Lid longly rostrate. Male plants in distinct tufts, 
more slender, flowers terminal. 

Has. Heaths and woods on turfy ground. Common. Fruit rare, all through 
the winter months. 

The apical leaves often produce at their tips a tuft of radicles, whence are 
developed a cluster of minute plants, these subsequently falling off and giving rise to 
new colonies. Minute, lanceolate leaves are often found among the ordinary ones. 

When dry the plants lose much of their green colour, becoming almost white. 
The capsules are small for the size of the plant. 

* Leucobryum albidum Lindb. (Dicranum albidum Brid.; 
L. minus Hampe., Braithw. Br. M. FI., Vol. I., Suppl.) 

(Tab. XIX. G.). 

Much smaller than the above species, in dwarf, very dense 
tufts. Leaves crowded, shorter, narrower, more acute, less 

spreading. Capsule slightly inclined, a/most symmetrical, scarcely 
strumose. 

Has. New Forest (Pifard). 

This plant has been variously ranked as a variety of Z. gdauceum and as a species, 
but I am convinced that it is hardly deserving of specific rank. The New Forest 
plant, of which I have a specimen, through the kindness of Dr. Braithwaite, is very 
distinct in its minute capsules, only slightly curved, and the general smallness of its 
parts ; but even there the leaves are variable in width, and the neck of the capsule 
is distinctly unequal and prominent, almost amounting to a struma. Moreover, in 
specimens from the U.S.A., sent by Mrs. Britton, the plants, though slender and small- 
leaved, are taller, and the capsule is exactly that of Z. glaucum. And further, I have 
gathered a plant in the New Forest, which, while named Z. glaucum by Dr. Braith- 
waite, much resembles the smaller form, and in the capsules, indeed, comes certainly 
nearer Piffard’s plant than does the above-mentioned American one ; in fact, it con- 
stitutes an intermediate link. On the whole, I do not think the characters of Z. 
albidum are sufficiently marked or constant to warrant its maintenance as a species. 

Another plant (Z. pwmzlum Britton), which was formerly confused with this sub- 
species under the name of Z. »znus Hpe. is found in the Southern States of America 
and is a very pretty, still smaller species, with extremely short leaves, very beautifully 
and regularly imbricated in eight rows. 

According to Lesquereux and James (Manual of N. A Mosses) L. albiduin 
differs from Z. glaucum in its time of fruiting, which is said to be in summer, not in 
winter. In Piffard’s New Forest plant, however, which was gathered in April, the 
capsules are ripe and appear to have just lost their lids, and there can hardly be any 
difference between the two. On the other hand the fruiting plants of Z. elaucum 
which I gathered in the same neighbourhood, were just ripe in July ; and evidently no 
reliance can be placed on this character. : 
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OrDER VII. FISSIDENTACE. 

Plants with truly distichous, vertically placed leaves, in one 
plane; in all the British species more or less oblong-lanceolate, and 
equitant or clasping the stem, the basal part of the upper side of 
the limb being as it were split to the nerve into two lamine ; the 
cells hexagonal or rounded. Fruit lateral or terminal, exserted, 

small, peristome dicranord. 
The plants of this Order belong with one or two exceptions 

to the large genus Fissidens,—Conomitrium and Octodiceras being 
by many authors considered as sub-genera—and, although very 
variable in size, possess a uniform habit by which they are readily 
known, and indeed form one of the most natural of the Orders of 
mosses. 

28. FISSIDENS Hedw. 

The diagnosis given above includes the most important 
characters of the genus; to this it may be added that the fruit 
somewhat resembles that of Dicranella, but is always smooth, not 
striate ; the peristome is usually very densely and highly papillose, 
the papillz often tending to take a spiral arrangement, instead 
of being in vertical lines, and the divisions are subulate, straighter 
and more rigid than is usual in Dicranum. 

The position of the male inflorescence is exceedingly variable, 
and in the descriptions as well as in the arrangement of the species 
I have paid little heed to this character. 

The synonymy of the various species, especially of the more 
minute ones, is exceedingly involved and complicated; I have for 
the most part followed Braithwaite in his original nomenclature 
(Brit. M. Fl, Vol. 1., pp. 67-80), as being on the whole the most 
rational. I have used almost the same terms as Braithwaite in 
designating the different parts of the leaf, indicating by ‘ sheathing 
laminz’ the conduplicate portion, by ‘superior lamina’ the part of 
the leaf beyond the sheathing lamine on the upper side of the 
nerve, by ‘inferior lamina’ the whole of the lamina on the lower 
side of the nerve. The nerve itself will in most of the species be 
found to reach just to the apex, where it often becomes confluent 
with the cells of the thickened border when that is present. 

The calyptra is small and cucullate, but occasionally it may be 
mitriform, and more rarely quite entire at the base; but these 
differences do not appear to mark any important divergence of 
types. The areolation of the lowest leaves on the stem is usually 
laxer than that of the upper ones. 
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7 pee with distinct hyaline border (seta terminal) .............cccccsecsccsseceveseereues 2 
Leaves without hyaline border ...........cccccesesssseseeseccvceserssseseeeesecventeesetees 10 

3 ee inflorescence axillary ; nerve usually percurrent, and forming a mucro ...... 3 
Male inflorescence basal or terminal ; nerve rarely reaching apeX.........s.0ceccse0+ 5 

(ae matted with red radicles............cccceecceceesseveeeeeeeseeeeesesensaees 6* Curnowtt 
SF Set TIDE PEMEMN OH gs 1.35 gakneeidens ctetoeteapen in meee a esse ee 4 

Plant small ; leaf-border narrow ; on banks, &C. ...cecceseeeeecaeceseae ees 6. bryotdes 
Plant larger ; 1s. opaque, nerve and border thick ; on wet rocks ......7. rivudards 

5 Plant small; border narrow, colourless...........cccccceceeceeseeeuece sevsseseueateeecenees 6 

Plant taller ; border strong, coloured ........cccssceceseeccseeeccueeseeeueseeseueesenanees 9 

Capsule ineurved, cernuous: jis. cccesce wir emaitnensiveuesiesyiesausecanapnanmnauetcnease sania 7 
Capsule erect (or inclined), Symmetric ...........eccceccceecccceessaueceeseeesseneceaeeeaes 8 

7 Ls. 3 or 4 times as long as broad.......cececeeeceeeeeceeceeeeeeeeeneeteeaeeeees 4. tncurvus 
Ls. very short, about twice as long as broad ; capsule shorter...5. camarindifolius 

8 Autoicous ; seta very short 5 Is. more or less uniform ...........0.:0c0eeee 2. viridulus 

Dioicous ; minute; upper ls. longer and narrower, ensiform.............-. 3. pusillus 

&. crassipes 
Ls. bluntly acuminate, border yellowish, cells rather lax, not incrassate 

Ls. usually obtuse, nerve and border reddish, cells smaller, incrassate...9. refulus 

cal Plant minute, with only 3 or 4 pairs of leaves; seta terminal . wD. excelas 
Plant rather tall, with several pairs of leaves..........ccccssseceeeseeeeesseeeseaeeeeenees II 

i Nerve excurrent in apiculus; seta from base of stem. 15. laxtfolius 
Nerve: ceasing below: apex sisciguesassasieggagaavusaansvgons ons desiniuamanneseqeegensurensumedtie 12 

ie Ls. entire, or obscurely toothed near apex..... .oeccceeceee sees eee enees see 3 
Ls. sharply toothed near apex, usually with paler marginal band .................. 14 

: Ls. scarcely 1 line long; seta terminal .............c sce seeeee eee eenee 10. osmundoides 
3\Ls. 2-3 lines long, very NUMEFOUS............ cee cceseeeee ee eeeeeenenenenees 12. polyphyllus 

I Cells obscure, about 6-8 «4; marginal band conspicuous ............... 4. decipiens 
4\ Cells clear, 10-12 3; marginal band usually less marked oo... ieeeeee eee eee eee 15 

Ls. ligulate, long ; cells conically papillose .............00000 w IL. Serrulatus 
S\Ls. oblong ; cells scarcely prominent ..........seccseeeseceeeeeeeeeeen ees 13. adiantocdes 

1. Fissidens exilis Hedw. (F. Bloxami Wils.) (Tab. XX. A.). 

Minute, gregarious. Stem about 1 line long, simple, pro- 
cumbent ; leaves zz 2-4 pairs, the lower very small, upper longer, 
oblong-ligulate, at apex acute or obtusely acuminate, not bordered, 
nerve rather thick, reaching to the apex ; sheathing lamine rather 
short, inferior lamina gradually narrowing downwards, ceasing 
distinctly above the insertion of the leaf; cells pellucid, to-12 
wide, more or less regularly hexagonal, the marginal smaller in a 
regular series, with the transverse walls somewhat projecting so 
that the margin is regularly crenulate, usually more strongly so 
onthe sheathing lamina. fruit terminal. Capsule minute, erect, 
symmetrical, elliptic, on a red seta rather long for the size of 
the plant (2-3 lines) ; lid acutely conical-rostellate, almost or quite 
as long as the capsule. Male flower minute, on a short radical or 
separate stem. 

Has. Woods and. shady banks. Not common. Fr. winter. 
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One of the smallest species, and often more conspicuous from the red tinge of the 
set than from the stem and leaves. Under the microscope it comes nearest in 
structure to F. wzrédulus var. Lyled, but that plant always has a distinct border of 
narrow cells to the sheathing laminz, and usually shows indications, in other parts of 
the leaf-margin, of a similar structure, of which there is no trace in the present plant ; 
it cannot, thus examined, be mistaken for any other species. In the field the longer, 
red seta will distinguish it from the above plant, and from other forms of 7. viredulus, 
the erect capsule from 7. zzcurvus, and the small size from most of the other species ; 
F. pusillus is more difficult to distinguish, but has usually a paler seta, and more 
numerous leaves, the uppermost pair distinctly longer. 

9. Fissidens viridulus Wahl. (Dicranum viridulum Swartz.) 
(Tab. XX. B.). 

Very small, closely gregarious, bright green. Stems longer 
than in the last, the leaves usually more numerous, in 4-8 pairs, 
broader, oblong-lanceolate, acute, the sheathing laminz longer, 
inferior lamina reaching to the insertion or nearly so, nerve 
reaching apex, leaves bordered with a very narrow cartilaginous 
thickened margin of narrow-linear cells without chlorophyll, which 
becomes less distinct at the apex or disappears, often giving place 
to a few minute and obtuse denticulations. Areolation slightly 
smaller than in the last, about 8 » wide. Calyptra occasionally 
entire at base. Capsule on a short terminal seta (about 2 lines), 
erect and symmetrical, more rarely inclined, occasionally slightly 
unequal, oval ; lid conical-rostellate, short. Male inflorescence as 
in the last, occasionally synoicous. 

Var. B. Lylet. (F. pusillus var. Lyle: Wils., Braithw. Br. M. 
Fl. p. 68; F. exiguus Sull., opus cit. p. 81). Minute. Leaves in 
3-6 pairs, less acute, border wanting except on the sheathing laming 
where it is usually distinct, or very faint on other parts of the leaf; 
capsule erect, or slightly inclined, short, oval. 

Has. Clay banks, and rocks in shady places. Frequent. Thevar. Brare. Fr. 
winter. 

This and the two following species are so closely allied, and are indeed separated 
by so few, unimportant characters, that the true positions of their various forms are 
very difficult to define, and, as has frequently been observed, it is doubtful whether 
they should not properly be united under a single specific type. The main points of 
difference between this and the next are the broader leaves in the present plant, more 
or less uniform in length in the upper part of the stem, and the somewhat larger size ; 
the inflorescence, too, is usually autoicous, while in that species the male plant is 
generally separate from the female and thus the plant is dioicous. All these 
characters, however, are variable. 

The var. Zylez, which is by several authors considered a separate species, is 
remarkable for its almost total absence of border to the leaves; I have, however, found 
several intermediate forms growing in the same localities, and in /. wzrédulus, indeed, 
the border is far from being uniform, and I have gathered specimens otherwise typical 
in which the border in the inferior lamina becomes very narrow and almost obsolete. 
I am compelled, therefore, to consider it as only a varietal form. The cells of the 
var. Lyle? are, sometimes at least, slightly larger and more pellucid than in the type. 
I do not find the lid, as Mitten describes it, longer than in /. puszllus. 
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3. Fissidens pusillus Wils. (Tab. XX. C.). 

Closely resembling the last, but with the Jeaves much 
narrower and more acute, the uppermost pair especially being 
often much elongated, and slightly falcate in outline, the border 
slightly stronger, the inflorescence more frequently dtotcous. 
Capsule erect or inclined; lid shortly rostellate. Peristome 
inserted below the mouth. 

Var. B. madidus Spruce (F. minutulus Sull., Braithw. Br. M. 
Fl, p. 81). Rather taller, with more numerous, longer and 
narrower leaves. Capsule rather narrower, /id longer, obliquely 
rostrate, sometimes as long as the capsule. Usually, but not 
always autozcous. 

Has. Shady rocks, principally sandstone. Not uncommon. The var. 8 on 
dripping rocks, rare. Fr. autumn. 

The long, narrow, very acute leaves distinguish this plant from 7. vzridulus, but 
specimens may often be found with the leaves broader and more approaching that 
plant. The cells are usually a little larger and more pellucid in /. puszllus. The 
brown radicular tomentum from which the stems springs is often very copiously pro- 
duced and conspicuous. It is rather curious that whereas /. vzrzdze/us is found on no 
particular matrix, the var. Zy/ez seems to be almost confined to chalk, and 7. puszdlus 
to sandstone rocks. I find, however, a plant on the oolitic limestone in Northampton- 
shire, which I can only refer to the present species, with smaller, still narrower leaves 
than the type, and with the border very faint and occasionally almost obsolete. 

4. Fissidens incurvus Starke. (Tab. XX. D.). 

Resembling F. viridulus, but rather larger; leaves broadly 
oblong-lanceolate, rather obtuse and apiculate, narrowly bordered, 
more widely at base; seta Jonger, flexuose, bright red, capsule 
cernuous or horizontal, unequal, often arcuate, oval or shortly 
cylindric, larger. Male flower on a very short basal branch. 

Has. Clay banks, etc. Frequent. Fr. winter. 

The form of the capsule is almost the only distinguishing feature between this and 
F. viridulus ; in its typical form it is quite a different looking plant, but forms 
occur with shorter, less curved capsules, and these must be looked upon as inter- 
mediate links. The fruit-stalk is usually taller, of a brighter red; when in fruit and 
closely tufted the plant bears a superficial resemblance to Décranella varia. 

5. Fissidens tamarindifolius Wils. (Hypnum tamarindifolium 
Don; F. incurvus var. tamarindifolius Braithw., Br. M. FI.) 

(Tab. XX. E.). 

Closely allied to F. zmcurvus, but very different in habit. 
Stems taller, slender, fasciculate at the base with barren shoots ; 
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leaves distant, very short, about twice as long as broad, oval- 
oblong, spreading and slightly recurved, apiculate, in 6-10 pairs ; 
cells a little more pellucid; fruit either terminal or lateral, on a 
stouter seta, shorter, peristome paler. 

Has. Similar to the last, rare. Fr. winter. 

The differences in the fruit between this and the last are slight, but appear to be 
constant ; and the very distinct form and arrangement of the leaves is so marked that 
the plant has certainly a better claim to specific position than many others which have 
been awarded that rank. The variation in the position of the fruit is similar to that 
in the var. zzconstans of F. bryozdes. 

6. Fissidens bryoides Hedw. (Hypuum bryoides L.) 
(Tab. XX. F.). | 

Very densely gregarious or tufted ; dark green, }-1 inch high. 

Leaves in few or many pairs, oblong-lingulate, abruptly acuminate 

or rather obtuse and apiculate; border strong, especially on the 
sheathing laminz; at apex continuous and confluent with the 
nerve or becoming faint and almost disappearing, with a few 
obscure denticulations ; zxfertor lamina distinct to base. Cells 
about the same as in the three previous species, obscure, rounded- 

hexagonal, 8-10 » wide. Autoicous; male inflorescence con- 
spicuous in the axils of the leaves, the antheridia naked or more 
frequently bracteate. Seta red, terminal, capsule erect, symmet- 
rical; lid acutely conical, peristome highly papillose. 

Var. B. intermedius Ruthe. Leaves less acuminate, with 
shorter and wider points, the inferior lamina not continued to 
base, often ceasing half-way down the leaf, border narrower, 
sometimes almost obsolete on the superior and inferior lamine; 
male flowers very minute and inconspicuous. 

Has. Clay banks, woods, etc., common. The var. 8, Sussex; Dublin. Fr. 
winter. 

The axillary male flowers form the character by which this species is most readily 
recognised from its allies ; these are, however, sometimes very minute, and very rarely 
the male flower is found on aradical branch, according to Braithwaite ; in such cases 
it is known from all the preceding species by its larger size, more distinct border, 
symmetrical capsule, and continuous, almost decurrent inferior lamina of the leaves ; 
the nerve also is as a rule more percurrent, usually passing into the apiculus. /. 
inconstans Schp., found by Boswell in Oxfordshire, and later by Bagnall in Warwick- 
shire, is now generally admitted to be a form or sport rather than a permanent variety, 
far less a separate species; and this is supported by the fact that similar variations 
occur in other species, e.g, F. tamarindzfolius. In this form the fruit is sometimes 
terminal, sometimes lateral, the two conditions sometimes occurring on the same stem ; 
at other times it is basal, while the position of the male flower is equally variable. In 
other respects it is similar to /. dryoddes. 

The var. zwtermedius is peculiar in habit, the short inferior lamina giving it a 
very singular appearance, . 
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F. Orrit Lindb. ( fF. teqguendamensis Mitt.) must, I think, undoubtedly be 
excluded as an introduction ; its main feature is the longly excurrent nerve. 

* Fissidens Curnowii Mitt. (7. dryoides var cespitans Schp., 
Syn.) (Tab. XX. G.). 

Taller, r-2 zuches, soft, caespitose, often very densely and 
compactly tufted, bright glaucous green above, pale red or whitish 
below; stems clothed with red radicles. Leaves very numerous, 
rather narrower and often more acute; the border variable, but, 
with the nerve, usually strong, white and shining when dry. 
Capsule small, slightly inclined and unequal, often hidden by the 
upper leaves of the innovations. 

Has. Cliffs and caves, principally near the sea; rare. South-west England ; 
North Wales. 

Very noticeable in size, colour, and mode of growth, of a more delicate texture 
than /. éryoddes, and with the capsule distinctly asymmetric; I do not, however, find 
the other characters sometimes given,’as to width of limb, form of leaf, etc., by any 
means constant. I have also several times found intermediate forms difficult to 
determine, in the absence of fruit. Mitten places it under the Section with the 
‘male fl. either basal or terminal,” but in all the specimens I have examined (some 
of them plants of Curnow’s own gathering and verified by Braithwaite) they are 
axillary, and no less conspicuous than in 7. dryozdes. The presence of abundant 
radicles on the stem is an unusual feature in this genus. 

7. Fissidens rivularis Spruce. (Tab. XX. H.). 

Allied to &. dryoides, but taller, 3-1 inch high, dull green, 
not radiculose. Leaves long, crowded, elongate-lingulate, broad 
at apex or narrowly acute; dorder very thick and yellowish, con- 
tinuous to apex as is also the nerve, which runs out into a point, 
forming with the borders a stout mucro; areolation very dense 
and opaque, distinctly smaller than in /. bryordes, 6-8 » wide, not 
incrassate. Capsule on a terminal slender flexuose seta, erect or 
slightly inclined, symmetrical, similar to that of F. dryordes. Male 
flowers axillary, as in the latter species. 

Has. Wet rocks by springs and waterfalls. Very rare. Fairlight Glen, 
Hastings. Fr. winter. 

A very distinct species, separated from the following ones by the axillary male 
inflorescence and the minute areolation, from /. dryoddes by the more robust habit, 
the smaller opaque, chlorophyllose cells, and the very thick, solid border. F. Curnowid 
is a more delicate plant with narrower border and thinner, more pellucid areolation. 
The strong border and nerve are obvious with a lens, especially in the dry state, but it 
would be difficult to distinguish 7. rzva/aris in the field from F. rufulus and F. 
crassifes, except perhaps by the stout rigid mucro of the leaves, which are wanting in 
the red tinge so often found in those plants. | 

According to my experience, the fruit is only just ripe in January. The plant 
appears to have become destroyed in Holmes’ original station, but has turned up in 

several other spots in Fairlight Glen, so that fortunately it is not likely to be lost. 
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8. Fissidens crassipes Wils. (F. viridulus var. fontanus 
Braithw., Br. M. FL, p. 71) (Tab. XX. [.). 

In dark green dense tufts, often submerged, Za//, 3-2 inches 
long, rather rigid, often emitting tufts of red radicles from the 
axils of the leaves. Leaves oblong-ligulate, shortly and obtusely 
acuminate at summit, border thick, vanishing below the minutely 
serrulate apex, often irregularly nodulose or denticulate, frequently 
tinged with red; nerve thick, reddish, vanzshing in the apex. 
Cells large, 12-18 « wide, rather lax and irregular, with thin 
walls, deep green with chlorophyll and opaque. Dzozcous. Male 
inflorescence terminal, conspicuous. Fruit ¢ermina/, on a short, 
thick, reddish flexuose and often geniculate seta, erect or inclined ; 
lid acutely conical. Spores twice as large as in /. viridulus. 

Has. Stones in streams, especially in calcareous districts. Not common. Fr. 
late autumn. 

Although by many authors this is united to /. vzridulus, it appears to be a good 
species, differing not only in the much larger, opaque cells, but also in the form of the 
leaf apex, which in this is bluntly triangular, sometimes almost rounded, but in the 
smaller plant is acute and often apiculate. The seta is also thicker, and this must not 
be looked upon as a necessary consequence of its aquatic habit, since in /. rzvularis, 
equally aquatic, it is particularly slender. It is much nearer /. raufulus, and indeed 
can sometimes hardly be separated except by the larger, thin-walled cells. I find it 
abundantly fruiting in Northamptonshire with the capsules exceedingly polymorphous 
both as to form and direction, sometimes being arcuate as in F. zncurvus. 

The apex of the leaf is frequently eroded and may thus appear to be more obtuse 
than is really the case. 

9. Fissidens rufulus B.&S. (Tab. XX. J.). 

Resembling the last, but with the leaves slightly shorter, 
broader and more obtuse, almost always with some tinge of red, 

especially on the nerve and border of the older leaves. Cells 
smaller, incrassate, more regularly hexagonal, rather obscure but 
less so than in F. crassiges. Fruit terminal on a paler, more 
slender seta, the capsule more regular ; lid variable. 

Has. Stones in mountain streams; very rare. Fruit late summer, rare. 

The incrassate cells are the chief character by which this may be known from the 
last. As occurs in other mosses with a somewhat solid leaf texture, the thickening of 
the cell-walls takes place in the interior of the leaf rather than on the surface, hence 
if the microscope is focussed on the surface they do not appear incrassate, and their 
true character is often only seen on focussing lower down. In the present case the 
thickening matter is so deposited that the cell-lumen is left rounded, while the actual 
form of the original cell (as it still appears on the surface) is rectilinear and more or 
less hexagonal. This is best seen in the older leaves ; in the younger ones the cells 

are rendered rather obscure by chlorophyll granules. The fruiting characters must 
certainly be considered untrustworthy, as however constant they may be in the present 

plant (though there is considerable discrepancy in the various descriptions) similar 
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forms may with certainty be looked for in the variable /. crassifes. Fruiting specimens 
gathered by the Rev. H. G. Jameson in the R. Wharfe (from which the above 
description of the fruit is taken) do not agree with the descriptions of either Braith- 
waite or Boulay ; they have the cells however less incrassate than usual, and possibly 
are not typical /. rz/2lus, but they certainly cannot be referred to the last or to any 
other of our species. 

10. Fissidens osmundoides Hedw. (Dicranum osmundoides 
Sw.) (Tab. XX. K). 

_ Tall, zz dense tufts, very compact at the base, 2-6 zuches 

high, bright or yellowish green; stems slender, branched, 
radiculose. Leaves short, broadly lingulate, abruptly narrowed at 
apex and apiculate, or broadly pointed; sheathing laminze more 
than half the length of the leaf, broad; inferior lamina reaching 
nearly to the base of the leaf, often abruptly ceasing; areolation 
larger than in any of the foregoing species, 74-20 p. wide (but often 
much smaller even in leaves from the same stem), more regularly 
hexagonal-rounded, zzcrassate, a single row at margin smaller and 
often paler or discoloured, but wzthout a thickened border of narrow 
cells ; a row or two on each side of the nerve also often paler and 
more pellucid ; xerve ceasing some distance below the apex ; margin 
faintly and regularly crenulate with the projecting cells, which 
are also turgid and prominent at the back of the leaf. Seta 
terminal, purple; capsule rather small, narrow-oblong, erect or 
slightly inclined, thick-walled, dark coloured; calyptra mitriform, 
lobed at the base, or cucullate ; lid long, rostrate. Dioicous; male 
flower terminal. 

Has. Wet rocks and mountain slopes. Not common. Fr. summer. 

Quite distinct from any of the other terminal-fruited species in the tall, slender 
growth and non-bordered leaves. It is more likely, in the absence of fruit, to be 

confused with one of the following species, especially /. ¢axifolius and F. decipiens, 
the latter of which it much resembles in habit ; the former will be easily known by 

its shorter stems and narrower leaves with the nerve percurrent or even excurrent; 
and F. decipiens by its longer, serrated leaves with broad margin of paler cells, and 
much smaller areolation. 

The cells in this species vary considerably in size, even on the same stem, but 
ordinarily they are of about the dimensions given above, or even larger in the lower 

leaves of the stem ; the smaller cells appear indeed to be confined to the upper leaves. 

11. Fissidens serrulatus Brid. (Tab. XX. L.). 

Loosely tufted, pale green, vodust ; stems simple or branched 

at the base, 1-3 inches high, erect. Leaves very large, crowded, 
longer towards the top of the stem, broadly lingulate, sometimes 

2 inch in length, straight, solid; at apex shortly acuminate or 
acute, the tip often irregular and turned to one side, unequally 
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serrate; nerve rather thick, vanishing at apex; cells rather large, 

10-15 #4, incrassate, often in two strata ; highly papillose with broad 

conical protuberances, hexagonal-rounded, at margin with about 

four rows of thinner, paler or yellowish cells, \ess chlorophyllose 
and more incrassate, forming a more or less distinct pale marginal 
band to the leaf, regularly crenulate ; inferior lamina wide and 
ceasing abruptly at base. Dioicous; male flowers axillary or 
terminal, large, conspicuous ; fruit terminal, seta stout, yellowish, 
flexuose; capsule inclined, oblong, dark brown, thick-walled. 

Has. Damp banks by streams, and rocks. Very rare ; near Penzance. 

The male plant alone has been found in this country. It is a very rare European 
species, but grows and fruits abundantly in Teneriffe. From its large size it can only 
be confused with the following species, or with very robust forms of F. adzantozdes ; 
the latter however never equals it in the length of the leaves, and the cells are larger 
and much less papillose. #. polyphyllus differs in the characters detailed under that 
species, of which this is by some writers considered a variety. 

12. Fissidens polyphyllus Wils. (Tab. XX. M.). 

Very robust and tall, 3-12 inches long, deep green, rigid, 
stems often prostrate or pendent, radiculose. Leaves crowded, 
sometimes slightly falcate, incurved and flexuose when dry, 
narrowly lingulate-lanceolate, very long, without any distinct 
band of marginal cells, obtusely pointed, minutely crenulate all 
round, or with a few obscure serratures at point; nerve thick, 
rather broad; inferior lamina more narrowed at base, less abruptly 
ceasing; cells as in &. serrulatus but smooth or only faintly pro- 
tuberant. Dioicous; male inflorescence as in the last; fruit 
lateral, near the top of the stem; capsule as in /. serrulatus. 

Has. Wet rocks. Very rare. Cornwall; Devon; N. Wales; Ireland. Fruit 
not found in Britain. 

A still finer plant than the last; it has only recently been found in fruit, in 
Finisterre. The narrower leaves without the pale marginal band, and with almost 
entire less acuminate apex, and the hardly papillose cells, separate it from the last, as 
do also the habit and colour ; these characters with the different position of the female 

flower appear amply sufficient to warrant its retention as a species. I have found the 
nerve in /. ‘polyphyllus constantly broader and less well-defined than in /. serrzlatus. 

13. Fissidens adiantoides Hedw. (Hypnum adiantoides L.) 
(Tab. XXI. A.). 

Deep or yellowish green, 1-4 inches high, variable in size and 
habit, sometimes slender and short-leaved as in F. osmundoides, 
sometimes robust and rivalling 7. polyphyllus. Leaves without a 
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thickened border, usually crowded, broadly oblong-lanceolate, acute 
or shortly acuminate, crisped when dry, especially at the tip, 
inferior lamina broad and usually ceasing abruptly at base ; margin 
crenulate, towards apex more distinctly and unequally serrate ; 
nerve vanishing at apex. Cells rather large, 12-78 p» wide, 2-4 
rows at edges often a little paler, forming an obscure marginal 
band, which is however variable and not always present, most 
distinct in the older leaves. Autoicous; fruit lateral, from the 
middle of the stem, several arising from the same stem ; seta stout, 
red, flexuose, long ; capsule horizontal and arcuate, or erect and 
symmetrical, dark-coloured; lid long-beaked. Male flowers 
axillary, small. 

Has. Bogs, wet rocks on mountains, etc. Common. Fr. winter. 

Very variable, but readily recognised at sight by its larger size, etc., from all but 
fF’. decipiens ; from this it is known by the larger cells and less distinct marginal band, 
from /. osmundozdes and F. taxifolcus by the larger, more serrate leaves, and from 
the latter species also by the shorter nerve. 

The fruit when it occurs is usually produced in abundance. 
F. collinus Mitt. appears to be only a dwarf form found among grass on the 

chalk downs of the south coast; according to Braithwaite there is no difference 
in the size of the cells between this and /. adzantozdes, but it is described by Mitten 
as with smaller cells than the present species. 

14. Fissidens decipiens De Not. (Tab. XXI. B.). 

Intermediate in size between /. adiantoides and F. taxifolius, 
usually more slender than the first and taller than the last, but 
variable; indense dull greenor blackisherecttufts. Leavescrowded, 
lingulate, acute but not acuminate, crenulate at margin, zm the 
upper half unequally serrate; cells smaller, 6-8», more obscure 
than in /. adiantoides, incrassate; about four rows at margin 
more incrassate and less obscure, forming a more distinct pale or 
yellowish band round the leaf. Dioicous or autoicous ; . female 
flowers often very numerous, seta from middle and lower part of 
stem, short, slender, pale red; capsules oval-oblong ; lid rostrate. 

Var. B. drevifolius Lindb. Leaves crowded, much shorter, 
less distinctly serrate, with a narrower band of pale cells. 

Has. Wet rocks in mountainous countries ; rarely among grass at lower levels. 
Frequent. The var. 8, Killarney. Fr. winter and spring. 

The distinctly smaller areolation and the more conspicuous band of marginal 
paler cells chiefly, and in general easily, characterise this species. It is usually but 
not always distinguishable from / adiantoides by the more slender stems, from F. 

taxifolius by the taller stems and different habitat, and from /. osmundoides by the 
serrate apex of the leaf and small cells. 
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15. Fissidens taxifolius Hedw. (Hypnum taxifolium L.) 

(Tab, XXL C). 
The smallest of the lateral-fruited species, usually less than $ 

inch high, rarely exceeding one inch; dark green, often with a 
tinge of reddish brown, branched from the base, suberect. Leaves 
crowded, usually longest in the middle of the stem, oblong- 
lingulate, broadly pointed and apiculate with the percurrent nerve, 
not bordered ; inferior lamina ceasing abruptly at base; cells as in 
the last species, but less opaque and with thinner walls, marginal 
cells not distinct, though those of the outer row are occasionally 
more pellucid and slightly different in shape, regularly and almost 
uniformly crenulate or finely serrulate from base to apex. 
Autoicous, male flowers on short basal branches. Seta red, from 

near the base of the stem, flexuose, rather long ; capsule equal and 
suberect or variously inclined and gibbous, sometimes almost 
pendulous ; lid longly rostrate; peristome large, bright red. 

Has. Woods, roadsides, etc., usually on clay. Common. Fr. winter. 

Readily known, in its usual form, from the larger species by its shorter stems and 
leaves ; under the microscope the percurrent or excurrent nerve and entire absence of 
marginal band easily determine it. It is not a variable species except in the form and 
direction of its fruit. 

ORDER VIII. GRIMMIACEE. 

Plants of varying habit, most frequently in dense tufts or 
cushions. Leaves in many rows, crowded, frequently hyaline- 
tipped, ovate-lanceolate or rarely linear-subulate; upper areola- 
tion small, usually opaque and often 2 or 3-stratose, lower longer, 
with the walls frequently sinuose. Capsule on a straight or 
arcuate short seta, symmetrical or very slightly unequal, oval or 
cylindric. Calyptra mitriform or cucullate, sometimes papillose, 
smooth or sulcate. Peristome single, resembling that of Dicranum, 

but without vertical striz, less regularly cleft, the exterior plates 
usually thickest and often transversely trabeculate. Male flowers 
gemmiform. Almost entirely confined to rocks. 

The Order, as above defined, forms an exceedingly natural 
one; there is a great uniformity in habit, areolation, fruit, and 
especially in peristome. The peristome of Orthotrichum and its 
allies is of an entirely different character, and in other respects 
nothing is sacrificed by separating the two Orders, an arrange- 
ment which will also probably be tound by the student to simplify 
their study. 
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It is a curious fact, and one which a beginner will find 
worth remembering, that with the exception of Rhacomitrium 
lanuginosum and R. canescens, every British species is a rock 
growing plant. 

The leaves of most of the species of Grimmiacez, as con- 
trasted with those of most Orders, are extremely hygroscopic, 
that is to say while undergoing considerable change of form when 
becoming dry, they very quickly recover their normal shape when 
moistened, usually from being twisted or incurved rapidly becom- 
ing recurved, and then returning to their normal, more or less 
straight position. This character they hold in common with the 
Orthotrichacez, the Andrezeacez, and many of the Tortulacee. 

29. GRIMMIA Ehrh. 
Mostly short-stemmed mosses, growing in close cushions or 

tufts on rocks; stems dichotomous. Leaves crowded, more or 
less lanceolate, usually hyaline-pointed, margin frequently 
thickened, almost always entire; areolation short and often 
opaque above. Seta arcuate or straight. Calyptra smooth ; 
capsule ova/. Peristome teeth 16, cleft at apex or entire, lanceo- 
late. 

The species of Grimmia are for the most part recognisable 
as belonging to that genus at first sight, but are difficult of 
determination specifically. When the fruit is present it forms a 
material aid to identification, but it is frequently wanting, indeed 
in some species it has not yet been discovered, and the determina- 
tion then usually rests on minute differences of areolation, difficult 
to define ; and a microscopical examination of specimens, in some 
of the critical species, is almost imperative. 

It should be noted that the hyaline leaf-point is not, as in 
Barbula, formed by the excurrence of the nerve, but by the 
prolongation of the lamina; the nerve being lost, in most of the 
species, in the apex, at the base of the hyaline point. The leaves 
are extremely hygroscopic, and in most cases when wetted 
immediately become squarrose, then slowly take their normal, 
more or less erecto-patent position. In examining the basal 
areolation, mature leaves must be chosen, as in the young leaves 
the cells often present a very different appearance, as do those of 
the perichetial bracts. 

The margin of the leaves is often recurved, and the presence 
or absence of this character affords a useful and a fairly constant 
distinction between species. It should be noted that in many, if 

J 
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not in most cases, it is only oe margin that is recurved, the other 
being plane. The transverse sections in the Plates are taken 
from about the middle of the length of the leaf; the margin being 
often plane at the summit and towards the base, while recurved in 

the middle portion. 

i ce all without hyaline Points............scscscesteeecteestereeneeesanneneoeaereerenee eaaanens 2 
Upper ls. with hyaline points.............55- a, Siiene dite 6 

Nerve 2-winged at back above ; plant tall .. 16. patens 
Nerve not winged at back: <scscaseeswnsssesson scanemencomeaiomenmeve ences 3 

Ls. obtuse, cucullate, margin erect ; dioicous ... 25. unicolor 
3(Ls. more or less bluntly pointed, not cucullate ........c.eeeeeeeceeeeeeeeeeeeeeeeeeeeaees 4 

Basal cells elongate and sinuose ; GidicOUS ........sseeceeeeeeeeceneeeeeeaan ees 24. atrata 
Basal cells short; monoicous; capsule immersed ..........ccseseeeeeseeeeeeeeeueeeeees 5 

Ls. with revolute margin, lanceolate (vars. of) ....... . 4, apocarpa 
Ls. with erect margin, narrow, nerve strong 2. maritima 

Hyaline points short, lower Is. often muticous........ 
Hyaline points of upper ls. forming a longish hair 

7 Capsule immersed ; monoicous ... 
Capsule exseried ¥ CloiCOUS is. cappsaccsisansiatomeenecuncascieasee 

8 Plant small, dense, soft, dull-green ; perist. teeth cribrose..... I*, conferta 
Plant larger, loosely tufted, coarser ; perist. teeth sub-entire ............ 4. apocarpa 

Ls. much crisped or twisted when Ary ...ceesessesecseeee setae ceeeeteseeeeeeseneeeenee 10 
Ls. not (or scarcely) crisped or twisted ........csccceeseeceeeeeeee tee seseeeeeeeee seeeeees II 

10 Ls. very curled when dry; basal cells thin-walled..... 5. incurva 
Ls. spirally twisted when dry ; basal cells incrassate .............:0.00085 7. torquata 

ca Upper ls. long, often secund, cells quadrate almost to base 15. Hartmant 
Ls. short, patent, cells sinuose, elongate at base..............ccceseeeeeeee 23. elongata 

I Capsule immersed ; monoicous ; plant very small. 13 
Capsulevexserted 3.2 jocpiamacnvassay dagen saivsialvn gis ain atin waioisnal naalteien ian cals Saggatdstin badematan 14 

Peristome absent; Is. ovate, nerve vanishing ..........cccseceeeeeee eee eeenes 3. anodon 
3} Peristome present ; ls. usually obovate, nerve running out into the hair.g. crinita 

Seta straight ; leaf margin erect (except OVGZZ) .......ccceeceeeeeceecee sees eeeeneenenees 15 
144 Seta curved when moist (or fruit unknown); margin recurved, sometimes on one 

SIGE Of thet Leab OM Ly? se eismwisare saiidtena oeaGeiesdeoRia? stdnine wideaeuntaaedinnarseniuandmed 

‘ {i= oblong-lanceolate, contracted to long, rough hair . 
5\ Ls. lanceolate, more or less tapering ...........cecsseeeeeeenee 

6 Basal cells rectangular, scarcely thickened, not sinuose ws 
Basal cells narrow, incrassate, more Or less SINUOSE ........0.. cessseeeeeeneeeceeseeers 

17 ee cone, ObIMGE | AMIGICONS. rccanicccevensvan wnossucniscassnccnraeasiscosanpresaupamenunas 
Lid rostrate ; dioicous ; (calyptra cucullate ; basal cells short) ‘ 

8 Calyptra mitriform ; capsule pale ; lower cells elongate ............... 
Calyptra cucullate ; capsule brownish ; basal cells short 

19 Dioicous ; lid rostrate ; calyptra cucullate......... eee 
Autoicous ; lid rostellate ; calyptra mitriform .......... cece cece eee eee ees 

Hair-point: very TOUgH cissvsesscvreans vas saeenaanerinents 
Hair-point smooth or slightly roughened only ............cccecseseceeeeteeseveeseeeeees 

ai Plant robust ; capsule 8-furrowed ; autoicous ..... iL. decipiens 

Plant smaller ; capsule almost smooth ; dioicous ...............06+ 10*. Miihlenbeckit 

ae Basal cells shortly TeCtan gular ios. cm icussdiauiae niin adwramsaaiddnsenticntedndatenasanananwe bain’ 23 
Basal cell sve lone ates 25a. ci.s0s acdenectnaneamienie atieatmiaGiesicuieiiaearcueantaninaar Gubmaanbsemstenrccie 27 

ae plant in dense rounded cushions ; ls. rather suddenly contracted to a 
23 HAI instances sanesiineaeen acmaanmnaNees +24 

Dioicous ; plant loosely tufted ; Is. tapering at poimt 0.00... ..eeeeeceeeeeeeee ee eees 25 

. Calyptra mitriform ; lid beaked; ls. bistratose at margin 8 pulvinata 
4 Calyptra cucullate ; lid blunt ; margin unistratose ............ ra Ae 9. orbrcularis 
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25 ca coarse and robust, cells mostly more or less sinuose............445 13". robusta 
Gells:not:(or iscarcely)):SinuOSe -5).a0j05 cag weaneics aanenlessaaslnesioonen nina cheanernenensiuteeneage 26 

26 { Ls. subsquarrose, hair roughish ...........cccssseceesseeeeeeeeneeeeeees rr. subsquarrosa 
Ls. narrow, patent, point SMOOtH .......cceecceseeeeeeeseeeeaeeeeseenuaeeeees 12. Stirtont 

27 tent tall, dull-green ; upper cells opaque ....... 0 ceececeeeeeees ceeeeeeeeeee 14. elatior 
Plant smaller, yellowish or greyish green ........6.cccceceesesseee eee ee cee ne eeeeeenes 28 

28 Ls. spirally twisted when dry, narrow ; plant slender ................008 6. funalis 
Ls. scarcely twisted when dry, wider at base..... ......c cece eee ro. trichophylla 

A. SCHISTIDIUM. 

Capsule immersed, on a short, erect seta, wide-mouthed ; 
columella remaining attached to the lid when the latter falls. 

1. Grimmia apocarpa Hedw. (BSryum apocarpum L.) 
(Tab. XXI. D.), 

Extremely variable in habit; in its typical form it forms 
rather loose, small tufts, with erect stems, about 1 inch high, of a 
dull olive green or brownish colour. Leaves broadly ovate- 
lanceolate, erecto-patent, erect when dry and forming a cuspidate 
point at the top of the stem, carinate above, margin narrowly 
recurved ; the point entire or obscurely notched ; nerve vanishing 
at or below apex, slightly roughened behind, terete at back; 
hair-point variable, usually short, hardly 3 length of leaf, slightly 
rough, flattened, sometimes wanting; lower cells rectangular, 
rather short and firm, then quadrate, with the walls slightly 
sinuose, in upper part small, rounded or quadrate-hexagonal, 
incrassate, opaque. Perichzetial bracts wider, thinner, with a 
narrower nerve. Calyptra very small, not reaching below the lid, 
lobed at the base. Capsule persistent, oval-oblong, rather thick- 
walled, almost concealed by the perichztial leaves, reddish brown, 
with a ring of stomata at the base, which are sometimes rather 
indistinct ; bright red, straight or oblique, rostellate; peristome 
teeth inserted below the mouth, large, bright red, entire or 
slightly perforated, rather solid, spreading when dry. Columella 
attached to the lid and falling off with it. Autoicous. 

Var. B. rivularis W. & M. (Grimmia rivularis Brid.). 
Taller, 2-4 inches long, decumbent, denuded at base, much 
branched, dull green or blackish; leaves rather obtuse, often 
secund, usually without a hyaline point; capsule shorter, wider, 
turbinate, paler. 

Var. y. gracilis W. & M. (Grimmia_ gracilis Schleich.). 
Tall and slender, decumbent; leaves spreading or secund, 
denticulate above, usually hair-pointed; perichetial bracts and 
capsule often slightly secund ; capsule oblong. 
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Var. 6. pumila Schp. In very short dense tufts, slender; 
leaves narrower, very shortly hair-pointed; capsule smad/, thin- 
walled, wide-mouthed. 

Has. Stones and walls, common. The vars. 8, y, in streams, attached to 
rocks. The var. 3 on mountain rocks. Fr. spring and summer. 

The various forms of this common moss are too numerous to allow of detailed 
description. The hair-points are sometimes wanting, sometimes prolonged and 
hoary, entire or denticulate; the leaves are variable in form, colour, and direction, 
the capsule in form and texture; the peristome teeth are entire or more or less 
perforate, while the habit varies from a dwarf plant, about } inch in height, to a 
robust aquatic form almost rivalling Cznclidotus fontinalotdes in size and depth of 
colour. The var. Zemila forms a transition to the following plant ; indeed, forms 

occur which could not be separated from G. coz/erta except by the slightly more solid, 
less cribrose teeth. 

Innovations are formed below the fruit, which soon overtop it, so that, in vars. B 
and y especially, as it persists for several years, it has all the appearance of being 
lateral, several capsules often appearing one above the other on the same stem. 

When the capsules are present this can hardly be taken for any other moss; in 
their absence the colour, the cuspidate branches, and the shortly hyaline leaf-points 
make it an easily recognised plant. It is a coarser, more rigid plant than most of the 
species of this genus. 

* Grimmia conferta Funck. (Tab. XXI. E.). 

Resembles G. apfocarpa var. pumila; plants small in dense 
cushions, greyish green above, rather softer in texture, leaves 
small, shortly hatr-pointed ; nerve prominent at back of leaf; 
‘areolation small. Capsule ¢hin-walled, ovate-globose, hemis- 

pherical after the fall of the lid ; peristome teeth thin, variously 
divided and perforated, fragile. 

Var. 8. pruinosa Braithw. (G. pruinosa Wils., Schp. Syn.). 
More robust; leaves broader, the upper with Jong, smoothish 
hatr-points; capsule longer; peristome teeth narrower, often 
reflexed. 

_ Has. Mountain rocks, rare. The var. 8 more frequent than the type. Fr. 
spring. 

G. conferta though treated as a species by Braithwaite and most authors, is, I 
think, too slightly marked and too closely linked with G. afocarpa by the var. pumila 
of the latter as well as by its own var. fruznosa, to be maintained independently ; 
I can find no constant difference in the form of the leaves or the size of their cells ; 
while the capsule in G. afocarpa var. pumzla is exactly that of GC. conferta, and the 
difference in the amount of perforation of the peristome teeth is only one of degree. 

Both plants have a form with obtuse hairless leaves, that of the present one 
constituting the var. ob¢esz/olia of Schimper. 

2. Grimmia maritima Turn. (Tab. XXI. F.). 

In dense rigid cushions, yellowish green on the surface, 
blackish below, 1-2 inches high. Leaves crowded, stiff, solid, 
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erecto-patent ; when dry appressed, slightly and rigidly contorted ; 
rather glossy, elongate-lanceolate, with a strong brownish point, 
chiefly formed of the nerve, zot hyaline ; margin plane above, 
slightly reflexed at the base, entire, except at apex, where it is 
sparingly crenulate-papillose; merve strong, reaching apex or 
slightly excurrent; cells shortly rectangular and pale at mid- 
base, quadrate at margin, soon becoming quadrate, in upper part 
of leaf rounded-quadrate, opaque, in two or three strata. 
Autoicous. Perichetial bracts sub-falcate, nerve excurrent. 
Capsule immersed in the perichztium, pale brown, oval-globose, 
wide-mouthed and turbinate after the fall of the lid; peristome as 
in G. apocarpa, but with broader, more solid, slightly perforated 
teeth. 

Has. Rocks by the sea; frequent on the west coast, rare on the eastern side. 
Fr. winter. 

G. maritima is easily known by its more rigid habit, narrower, solid leaves with- 
out hyaline points, strong nerve, etc. ; it is one of the very few mosses which can 
really be called maritime, growing as it does often close to high water mark and with- 
in reach of the spray, on siliceous and basaltic, rarely or never on calcareous rocks. 
It appears to be confined to the northern shores of the Atlantic Ocean. 

° 

B. GASTEROGRIMMIA. 

Capsule immersed on a curved seta, oval, slightly ventricose 
on one side at base. 

3. Grimmia anodon B.&S. (Tab. XXI. G.). 

In small cushions, about ¢ inch high; hoary with the hair- 
points of the leaves; stems slender, fragile, brownish. Lower 
leaves small, muticous, ovate-lanceolate, upper larger, broadly 
oblong-lanceolate or obovate-oblong, narrowed at apex or obtuse, 
concave, margin plane, apex prolonged into a rather long, flat, 
denticulate hair, below which the apex of the leaf, frequently for 
some distance, is also hyaline, a narrow hyaline bend sometimes 
descending still further at each margin; nerve narrow, thickened 
above, prolonged into the hair-point, but indistinctly. Cells at 
base lax, long, rectangular, hyaline, with thin walls, above 
minute, rounded-quadrate, incrassate, chlorophyllose, in regular 
longitudinal rows. Capsule small, sub-globose, ventricose at 
base on one side, on a very short arcuate seta, thin-walled, 

gymnostomous, wide-mouthed when dry ; calyptra very small, 
mitriform, lobed at base ; lid large, mamillate. Autoicous. 
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Has. Dry rocks in mountain districts ; very rare. Arthur’s Seat. Nr. Kendal. 
Fr. spring. 

Although very different from the next species in the fruiting characters, this plant 
so much resembles it in the foliar organs that it is very difficult to point out any 
characters by which they may certainly be distinguished in the barren state. The 
gradual narrowing of the leaf apex is by no means to be relied on, as leaves are often 
found quite as obtuse as in G. crzzzta. Almost the only useful character is the nerve, 
which in that species is less thickened in the upper part, and is distinctly prolonged 
beyond the apex of the lamina into a more or less terete, hardly denticulate hair ; 
while in the present plant the hyaline point is more or less uniform throughout, toothed, 
with the nerve not distinctly excurrent ina terete piliform hair. G. crzzztais also found 
in laxer patches, often confluent, of a more uniform grey colour from the long hairs, and 
it is a southern, lowland plant, while G. avodon is a more alpine plant, growing in 
smaller cushions of a darker tinge. 

4. Grimmia crinita Brid. (Tab. XXI. H.). 

In close tufts or patches, grey with the hoary leaf-points, 
short, but somewhat variable in length. Leaves resembling those 
of the last species, od¢~se, the upper broad and concave, obovate, 

suddenly hair-pointed, the upper part of the elongate point terete, 
smooth, piliform, consisting of the longly excurrent nerve. Seta 
longer, capsule less ventricose, oval, faintly striate, brown; 
calyptra rather larger, cucudlate ; lid obtusely conical; perzstome 
teeth lanceolate, cleft into two or three divisions which are often 
more or less coherent. 

Has. Dry calcareous walls or mortar ; very rare. Near Hatton, Warwickshire 
(Bagnall). Fr. spring. 

Differs from the last in the more highly developed peristomate fruit ; and in the 
long smooth arista formed by the excurrence of the nerve, the distinction of which 
from the rest of the hyaline part is best seen when a leaf is doubled along the nerve 
and viewed laterally. 

In the regions of the Mediterranean where it flourishes best it forms extensive 
velvety patches resembling a mouse-skin in appearance. 

C. EU-GRIMMIA. 

Capsule exserted, on a straight or arcuate seta, regular. 

* Seta arcuate. 

5. Grimmia incurva Schwgr. (G. contorta Schp., Syn.) 
(Tab. XXI. 1.). 

In short, dense, rounded cushions, deep green above, blackish 
below. Leaves strongly twisted when dry, longly linear from a 
narrow lanceolate base (about one line long),* with a very short, 

* N.B.—The measurements of the length of the leaves are exclusive of the hair- 
points. 
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narrow, almost smooth hair-point, faintly and narrowly recurved 
at margin or plane, opaque in the upper part; nerve terete and 
well defined below, above obscure, pellucid; cells elongate- 
rectangular at base, and hyaline, above shorter, chlorophyllose ; 
hyaline cells extending in two or three rows at margin higher than 
in the middle of the leaf base; cells in upper part quadrate-oval, 
opaque. Dioicous. Capsule small, smooth, oval, on a slightly 
curved seta, erect when dry, peristomate ; calyptra mitriform ; lid 
conical, obtuse. Perichztial bracts reaching as high as the 
capsule. 

Has. Siliceous rocks, rare. England; Scotland ; Wales. Recently found in 
abundance on one of the Clee Hills, Shropshire, by the Rev. C. H. Binstead. Fr. 
rare, spring. 

The close dark tufts of this moss with much curled leaves resemble Décranowetsia 
créspula, and may very easily be taken for that plant; the Grimmia is, however, 
usually shorter, less glossy, with the leaves not quite so closely crisped when dry, 
when moist not at all falcato-secund, but spreading in all directions and usually some- 
what incurved at the point ; and the hair-points, when distinguishable with the lens, 
afford a conclusive distinction. It cannot be confused with any other species of 
Grimmia, nor, of course, under the microscope, with the Décranoweisia. 

6. Grimmia funalis Schp. (Trichostomum funale Schwegr.) 
(Tab. XXI. J.). 

In dense smooth cushions, very easily breaking up when 
gathered; d/ack below, grey or yellowish green above, stems 
variable in length, but usually taller than in the last, 1-23 inches 
high. Leaves crowded, erecto-patent when moist, when dry 
appressed and spirally enrolled, small, short (about half a line), 
ovate-lanceolate, widest at about one-third from the base, not 
much attenuated at point, carinate with the nerve prominent at 
back, margin variously recurved, occasionally very faintly indeed, 
thickened above; hyaline point very variable, usually about % 
length of leaf, sometimes exceeding the rest of the leaf, or very 
short and almost obsolete, terete, quite smooth or minutely 
denticulate, broad at base or narrow. Basal cells at angles 
rectangular, hyaline, in two or three rows extending a short 
distance up the margin, the median narrower, coloured (yellow or 
chlorophyllose), those next the nerve very narrowly linear, with 
thick, slightly sinuose walls; above shorter, elliptic, chloro- 
phyllose, sinuose, in upper part of leaf rectangular or quadrate, 
the walls incrassate, smooth or slightly sinuose, rather pellucid, in 
two strata near the apex. Seta very short, hardly longer than the 
broad, concave perichetial bracts, arcuate, pale yellow; calyptra 
small, mitriform, 3-5 lobed; capsule small, faintly striate when 
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dry, pale brown, lid conical, obtusely apiculate; peristome teeth 
irregularly divided and pierced at the apex, red. Dioicous. 

Has. Siliceous rocks on mountains ; not common. Fr. autumn. 

There is a peculiar facies about this plant by which it may generally be known in 
the field ; this is partly due to the dense level tufts, dark grey or blackish, only the 
few uppermost leaves on-each stem forming minute separate points of green; and also 
to the stems falling away from one another upon gathering, so that it is difficult to 
preserve good tufts; but the feature by which it is most readily known is the spiral 
twisting of the leaves when dry, giving the stems exactly the appearance of miniature 
ropes. In G. zzcurva the leaves though twisted are not appressed, and hence do not 
present this appearance; in G. ¢orguata—which in colour and texture is very 
different—the leaves are much less closely appressed, often more or less twisted upon 
themselves, and rarely, therefore, present the strict, close rope-like appearance of the 
present plant. The hair-points in the present plant are almost always longer than in 
that. The shorter and broader leaves will usually distinguish it from G. trzchophylla 
and the smoothish hair points from G. A@ihlenbeckiz. 

The more luxuriant the stem and leaves the more pronounced is the cable-like 
twisting, and I have dwarf specimens in which it is hardly perceptible. 

In the old leaves, as is often the case with members of this genus, the upper cells 
are blackish, very obscure, and hardly distinguishable. 

7. Grimmia torquata Hornsch. (Tab. XXI. K.). 

In large, swollen cushions, 1-3 inches high, soft; stems 
slender, branched, coherent, bright or yellowish green above, 
reddish brown below. Leaves erecto-patent, when dry zxcurved, 

twisted and spirally contorted, very small and narrow, oblong- 
lanceolate, carinate, the lower hairless, the upper with a very 
short, flat hyaline point ; margin plane or lightly reflexed, nerve 
thin, areolation resembling the last, but more incrassate and 
sinuose, pellucid. Seta longer than in the last, arcuate when 
young, erect and flexuose when ripe, pale yellow ; capsule oval, 
when mature oblong, pale brown, irregularly striate longi- 
tudinally when dry, calyptra small, lid with a slender straight 
beak ; peristome teeth yellow, short, irregularly bifid. Dioicous. 

Has. Shaded alpine rocks; not common. Barren in Britain. 

The fruit of this plant was found for the first time in the Rocky Mountains, by 
Leiberg, in 1888, and is elsewhere unknown. The barren plants frequently produce 
filamentous or globose clusters of cells on the leaves, and these gemme serve to repro- 
duce the plant, as in so many mosses. When once known it is a species easily 

recognised ; in aspect it resembles Anectangium compactum rather than any of the 
species of its own genus, and the extremely short hyaline point is hardly visible except 
under the microscope. The leaves are more lax and less closely appressed when dry 
than in the last, so that, except in stunted specimens, the twisting of the leaves is less 
rope-like and pronounced, and the upper leaves are usually less spirally arranged and 
more irregularly incurved. The whole texture, too, is softer, and the stems though 
easily separable do not fall apart of their own accord when gathered. The colour, 
moreover, is as # rule quite different. The leaves are about equal in length, but 
rather narrower. 
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8. Grimmia pulvinata Smith. (Bryum pulvinatum L.) 
fab REL Le: 

In small, rounded, neat, dense cushions, 4-1 inch high, hoary 
with the hair-points of the leaves. Upper leaves broadly oblong- 
lanceolate, wide at apex, about $ line long, spreading, when dry 
erect and appressed, ending in a long flexuose denticulate hair, 
the lower narrower; margin slightly recurved below, thickened 
above ; nerve distinct; cells all short, at base lax and shortly 
rectangular, hardly any as much as twice as long as wide, 
almost uniform throughout the breadth of the leaf, thin-walled ; 
gradually becoming shorter and smaller above and incrassate, 
quadrate-hexagonal and rounded, with the walls  sinuosely 
incrassate. Seta cygneous, reddish, capsule hidden among the 
comal leaves—after maturity the seta, when dry, becomes erect— 
calyptra mitriform (rarely sub-cucullate) ; capsule oval, when dry 
reddish brown, wide-mouthed, widely but distinctly 8-striate ; lid 
shortly rostellate, straight or oblique; peristome teeth dull red, 
spreading when dry, densely barred, unequally divided above and 
perforated. Annulus broad. Autoicous. 

Var. B. obtusa Hitbn. (Dryptodon obtusus Brid.). Capsule 
smaller, on a shorter seta, shorter, the lid obtuse, shortly and 
bluntly pointed. 

_ Has. Walls and rocks in lowland districts.) Common. The var. 6 rare. Fr. 
spring. 

This is the commonest species of the genus, and may usually be found on almost 
any stone wall loaded with capsules in one stage or another of development. It is 
very rarely found at high altitudes. The neat, round, hoary cushions, the cygneous 
fruitstalks and the comparatively broad leaves will easily distinguish it from all species 
but the next, to which indeed, as far as concerns the fruit, the var. od¢zsa is in some 
degree an approach. The broader leaves with uniformly short basal areolation will 
separate it from that without difficulty under the microscope. 

9. Grimmia orbicularis Bruch. (Tab. XXII. A.). 

Resembling the last species. Cushions larger and less 
defined, stems more readily separating when gathered. Leaves 
narrower, oblong-lanceolate, rounded at apex; margin mot 
thickened ; cells near the nerve linear-rectangular, 6-8 times as 
long as broad, yellowish, the others as in the last, at angles 
shorter, wider, hyaline in two or three marginal rows ; the upper 
cells resembling G. pulvinata. Seta pale; calyptra cucullate ; 

capsule smaller, oval-globose, when dry very faintly striate, 
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slightly contracted at the mouth; lid short, obtuse, mamillate. 
Annulus narrow. Peristome pale red, more distantly and 

distinctly barred. 

Has. Calcareous walls and rocks; not common. Fr, spring. 

Of a rather duller colour than the last species, and differing markedly in the 
characters italicised above. Without microscopic examination the var. ob¢wsa of that 
species might easily be taken for it, and the two occasionally grow together. The 
basal cells will, however, aid in separating them under the microscope. 

10. Grimmia trichophylla Grev. (Tab. XXII. B.). 

In loose wide patches, grey or yellowish green, 3-1 inch high. 
Leaves narrow and elongated, linear-lanceolate to broadly 
lanceolate, tapering to a long point, erecto-patent, when dry 

appressed and slightly twisted, the lower small, with short points, 
the upper larger, longer (#-1} lines), ending in longer smooth or 
faintly denticulate hatr-potnts, usually about half the length of 
the leaf, sometimes longer. Nerve strong, elevated at the back 
of the leaf, semi-terete; one or both margins recurved below. 
Cells at base variable, the marginal usually shorter and wider, 
more or less hyaline, rectangular, the other basal cells longer, 
narrowly rectangular or linear, but never very narrow nor 
elongated ; faintly but not strongly stnuose, nor very incrassate ; 
all quickly becoming shorter and smaller upwards, sinuosely 
quadrate, in upper part of leaf very small, incrassate, quadrate 
or slightly irregular, stnuose, often obscure and opaque. 
Dioicous. Perichztial bracts sheathing; calyptra mitriform or 
sub-cucullate; seta cygneous, afterwards erect and flexuose, pale, 
capsule oval or oblong, not wide-mouthed, pale yellow, when old 
brown, more or less strongly plicate ; \id shortly rostellate ; 
peristome teeth red, erecto-patent when dry, 2-3 cleft, papillose. 

Has. Rocks and walls, not uncommon. Fr. less frequent, summer. 

A variable species, both in habit and structural detail ; rarely without some tinge 
of yellow, which, with the laxer, wider growth, and the narrower leaves and paler 
capsules, easily distinguishes it from the last two species. The smooth hair-point 
separates it from G. decépiens and G. Mihlenbeckit ; G. Stirtont and G. subsquarrosa 
differ in the shorter, wider, basal cells; G. robusta is very near it, but the 

inflorescence is autoicous, and the cells are usually decidedly more sinuose. Tall 
robust forms of the present species approach G. e/atzor ; but the leaves in that are 
larger, with the basal cells very narrow, sinuose, and incrassate, and the upper larger 
and more distinct. Except in the twisting of the leaves when dry G. funalis is very 
like it, but the leaves of that species are almost always shorter, and in proportion to 
their length broader. 

On the Continent it varies even more than with us, and two or three species have 
been described from what are, in the opinion of recent authors, only varietal forms. 
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* Grimmia Muhlenbeckii Schp. (Tab. XXII. C.). 

Very near G. trichophylla, and by some authors considered a 
variety only, differing as follows :—Rather more robust than the 
usual form of that plant, leaves more strongly keeled with the 
nerve more prominent at back, hazr-point strongly denticulate or 
spinulose; the margins less recurved; the capsule smaller, 
shorter, smooth or very indistinctly striate when dry. These 
characters are, however, subject to much variation, whether in G. 
trichophylla or G. Mihlenbecki, and it appears to be a rule that 
in G. trichophylla the shorter the capsule the less plicate it 
becomes, while the greater or less denticulation of the hair-point 
is equally unimportant, typical specimens of G. Mihlenbeckit as 
regards the fruit sometimes having the hairs only faintly 
denticulate. It usually grows-in more compact tufts, not in loose 
wide patches as does G. ¢richophylla, and is more at home at 
high altitudes, whereas the latter prefers subalpine situations and 
more exposed rocks. 

Has. Siliceous rocks, usually on mountains. Very rare. Ballater. Kynance 
Cove. Fr. summer. 

11. Grimmia subsquarrosa Wils. (Tab. XXII. D.). 

In small lax tufts, hardly one inch high, dull green above, 
blackish below; somewhat resembling G. tréchophylla; leaves 
crowded, gradually longer upwards, forming a slight comal tuft 
at the apex of the slightly curved branches, the lower patent, 
the upper squarrose, when dry erect and appressed ; broader than 
in the above species, and shorter ($-2 lines), margin recurved ; 
lower muticous, upper with a shorter, roughish hair, about + length 
of the leaf; basal cells short, wide, rectangular, somewhat hyaline, 

thin-walled, not stnuose, about 1% times as long as wide, a few 
near the nerve occasionally longer and narrower; in the upper 
part of the leaf minute, sub-quadrate or irregular, obscure, often 
incrassate. I have seen no description of the fruit; the capsules, 
in the only fertile specimen I possess are old, dark coloured, 
resembling G. tréchophyl/a but smaller, on a shorter seta, bluntly 
striate. Dioicous. 

Var. B. edinensis Braithw. (G. edinensis Ferg.). Very 
short, black, in dense cushions; leaves shorter, less concave- 
carinate, less squarrose. 

Has. Siliceous rocks, rare, or overlooked. The var. 6, Arthur’s Seat 
( Fergusson). Fr, very rare. 
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This plant has not, so far as I am aware, been found outside Great Britain. The 
fruit has only been detected in one locality ; frequently globose gemme are found on the . 
surface of the leaves. Limpricht considers it agemmiparous form of G. Miihlendbeckii ; 
it has however a different aspect, and the basal areolation is distinct. By that and by 
the decidedly squarrose-recurved comal leaves it may without much difficulty be 
recognised. 

The Rev. C. H. Binstead informs me that it grows commonly about the shores of 
several of the English Lakes, on rocks liable to be submerged ; in these situations the 
hair-point is obscure, and the plant often larger. 

12. Grimmia Stirtoni Schp. (Tab. XXII. E.). 

In small dense blackish cushions, about 3 inch high. Leaves 
short, ovate-lanceolate, hardly narrowed at the insertion as in 
G. trichophylla and G. Mihlenbecki, erecto-patent, appressed 
when dry; margin slightly recurved below, thickened above, the 
upper ending ina short, nearly entire hair; areolation resembling 
that of the last species, not sinuose, lax and shortly rectangular 
at base, above small, rounded-quadrate, more or less incrassate, 
in regular longitudinal rows. Dioicous. Fruit unknown. 

Has. Basaltic rocks; very rare. Near Glasgow (Stirton). New Galloway 
(McAndrew). 

I have placed this species in the present section, although the fruit is unknown, 
on account of its evident relationship to some of the foregoing species; it is indeed 
hardly separable from G. ¢réchophylla, of which too, Limpricht considers it a form, 
except by the areolation, which is wanting in the narrow-linear, sinuose basal cells of 
that plant. Like G. szdsguarrosa it appears to be confined to the British Isles. In 
areolation it comes near G. montana, but that has plane margins, less thickened above, 
and longer hairs. 

13. Grimmia decipiens Lindb. (T7richostomum decipiens 
Schultz; G. Schulézit Wils., Schp. Syn.) (Tab. XXII. F.). 

Robust, in lax tufts, 1-1} inches high, stems easily falling 
apart; yellowish or grey above, darker below, hoary with the 
hair-points of the leaves. Leaves crowded, spreading, /arge, 
from an oval-oblong broad base gradually narrowed to a lanceolate 
point, 1-14 lines long, concave, carinate above, margin recurved, 
nerve broad, strong; hair-point /ozg, sometimes almost equalling 
the rest of the leaf, strongly spinosely denticulate, decurrent at 
the margins of the leaf-apex. Cells at basal margins short, 
rectangular, hyaline, in 4-6 rows, forming marginal bands distinct 
throughout the leaf-base ; the median xarrow-linear and elongate, 

slightly stnuose, thin, yellowish, above becoming shorter and 
more sinuose, very sinuose and rectangular in the rest of the 
leaf, near summit sub-quadrate, regular, rather incrassate, in two 
strata, rather large. Capsule oval-oblong, brown, strongly 
striate, longer than in G. trichophylla ; lid rostrate; calyptra 
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mitriform, lobed. Peristome teeth lanceolate, deeply divided 
into two, rarely three, filiform branches. Axtoicous ; male 
flowers axillary. 

Has. Siliceous rocks, at low elevations; not common. Fr. summer. 

Easily known by its robust habit and rough, long hairs, the autoicous inflorescence, 
the sinuose areolation, etc. The last character is somewhat variable however, as is 
also the amount of roughness of the hair-points, and forms occur linking it with the 
es G. robusta. G. elatior has still longer leaves with smoother points, and is 
ioicous. 

* Grimmia robusta Ferg. (G. decipiens var. robusta Braithw., 
Brit. M. Fl.) (Tab. XXII. G.). 

Closely resembling G. decipiens, but differing in the darker 
tufts, the stems less branched; the leaves smaller, with the hair- 
point shorter, smooth or nearly so, the cells short, rectangular 
and sinuose almost to base, only a few rows near the nerve being 
narrow and elongated. Fruit not seen. 

Has. Rocks. Rare. 

Braithwaite is no doubt right in uniting this with G. dec¢pzens, though where sub- 
species are admitted it is probably worthy of the higher rank. It also comes very 
near G. ¢rechophylla in some of the forms of that moss, but the cells are more dis- 
tinctly sinuose, and the colour different from what is usual in that species. 

14, Grimmia elatior B. & S. (Tab. XXII. H.). 

Tall and robust, 1-3 inches high, in lax tufts, the stems 
easily separating, naked and decumbent at base, repeatedly 
dichotomous; grey or yellowish green above, blackish below. 
Leaves erecto-patent, appressed when dry and straight or turned 
to one side, very long, from a wide oblong base gradually 
lanceolate, carinate-concave, 1-1$ lines long, one margin strongly 
revolute, the other less so or plane, sometimes obscurely 
toothed near apex, hair-point short, about ~-3 length of leaf, 
smooth or slightly denticulate, narrow at the base, nerve strong, 
prominent at back. Basal cells yellowish, xarrow-linear, elon- 
gate, strongly sinuose and incrassate, a few rows at margin 
short, rectangular, thin-walled; above the cells rapidly shorten, 
becoming very sinuosely rectangular, then guadrate and 
irregular, small, incrassate, all sinuose, opaque, in two or three 
strata near apex, irregularly papillose. Dzozcous. Seta short, 
curved, pale; calyptra mitriform; capsule rather large, pale 
brown, oval-oblong, sulcate when dry; lid rostellate; teeth of 
peristome bright red, irregularly divided, closely articulated. 
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Has. Siliceous rocks in mountainous regions; very rare. Clova (Fergusson). 
Barren in Britain. Fr. spring. 

One of the most robust of our species; G. decépdens differs in the rough hairs, 
shorter leaves and larger apical areolation; G. rodzsfa in the much shorter, less 
incrassate and narrower basal areolation; G. ¢richophylla sometimes approaches it, 
but is probably never quite so large in its parts, and the basal cells are less incrassate, 
less sinuose and wider, and the nerve weaker; the fruit is quite distinct. 

15. Grimmia Hartmani Schp. (Tab. XXII. 1.). 

In wide patches, yellowish-green above, brown below ; stems 
procumbent, naked at base, rigid, somewhat dichotomous, 
branches ascending. Leaves patent, frequently, especially the 
upper ones, falcato-secund, when dry slightly contorted, long 
(1-14 lines), ellucid, broadly lanceolate from a wide base, 
gradually narrowed to an acute apex, the tip denticulate, green 
or hyaline in a very short hair-point ; one or other margin 
recurved ; cells of mid-base narrowly rectangular, incrassate, 
slightly sinuose, about 3-6 times as long as broad, becoming 
shorter and more sinuose upwards, a few rows at margin shorter, 
wider, hyaline, with thinner walls; in upper part of leaf small, 
rounded, or sinuosely quadrate and irregular; nerve pale, 
prominent at back ; terminal clusters of brown globular gemme 
usually occur conspicuously on small, thin, deformed leaves at the 
apex of the stems. Dioicous; capsule oblong, smooth; calyptra 
mitriform, lid rostellate, peristome teeth almost entire. 

Has. Siliceous rocks, not common. On trees, Aber. Fruit not found in 
Britain, 

This curious and interesting moss resembles some species of Rhacomitrium in 
habit more closely than those of its own genus, but may generally be recognised by 
the spreading falcato-secund upper leaves, with very small hair-points, and by the 
terminal balls of brown gemmz, which are usually present and conspicuous; the 
areolation is, of course, quite different. The stems are more rigid, and the whole 
plant less hoary and greener than most of the allied species of Grimmia. The fruit 
has only twice been found, in Hungary and Corsica. 

The ridges on the back of the nerve described by Juratzka and Braithwaite are 
usually, I believe, entirely wanting, and the nerve is quite terete. In this, as in 
several species of Grimmia, when viewed by transmitted light, the centre of the nerve 
appears very translucent and the sides opaque, giving just the appearance of two 
lateral ridges, as in Nhacometrium patens ; but careful focussing shows this to be an 
optical illusion, which a transverse section confirms. 

16. Grimmia patens B.&S. (BSryum patens Dicks. Rhaco- 
mitrium patens Hibn., Schp. Syn.) (Tab. XXII. J.). 

In large dark loose tufts, bright or yellowish green above, 
black below ; stems decumbent, naked at base, easily separating, 
repeatedly dichotomous, 1-3 inches long, branches curved, 
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especially when dry. Leaves patent or slightly secund, when dry 
erect and appressed, from a broad, oval-oblong base, elongate- 
lanceolate (1-1; lines), tapering to an entire or slightly toothed 
point, not hyaline; margin recurved below, slightly thickened 
above; nerve very prominent at back, strongly two-winged in the 
upper half of the leaf. Basal cells yellow, narrow-linear next the 
nerve, with the walls smooth or slightly sinuose, becoming shorter, 
wider and more sinuose outwards, a few rows at margin shotter, 
with thinner walls, not sinuose, pellucid but not hyaline; all 
becoming rapidly shorter above, sinuosely rectangular, then 
minute, rounded or transversely elliptical and compressed, very 
dense, in regular longitudinal rows, 2-3 stratose, all more or less 
incrassate. Seta rather long, arcuate, yellow; at maturity erect 
and flexuose; calyptra mitriform, lobed; capsule oval-oblong, 
rather large, pale yellowish brown, plicate when dry ; lid shortly 
subulate, straight, usually falling with the calyptra; peristome 
teeth lorig, divided into two filiform branches. Dioicous. 

Has.  Siliceous rocks on mountains. Not common. Fr. spring. 

A very distinct species, resembling in habit slender, dark forms of Rhacomztrium 
protensum, but of a much softer texture when moist, though somewhat rigid when 
dry ; the curious double wing at the back of the nerve is quite perceptible with the 
lens, especially in the dry state, and will serve to distinguish the species from all other 
plants it may resemble. The ripe fruit is very persistent, and soon has the appearance 
of being lateral, from the growth of the innovations. 

A few cells at the apex of the leaves are occasionally diaphanous, but I have never 
seen anything approaching a hyaline point, which Boulay describes as sometimes 
occurring ; the leaves vary much in the relative acuteness of their points. 

* * Seta erect. 

17. Grimmia Doniana Sm. (Tab. XXII. K.). 

In dense rounded neat cushions, about 4 inch in height, 

greyish green above or almost black. Leaves spreading, appressed 
when dry, the uppermost longer (1 line), oblong-lanceolate, 
terminating in a slightly toothed hair nearly as long as the leaf ; 
the lower small, muticous; margin plane, slightly thickened 
above; nerve narrow, obscure at apex. Cells at base hyaline, 
thin-walled, narrowly rectangular, 4-6 times as long as broad, 
the marginal hardly distinct ; becoming shorter, chlorophyllose, 
incrassate and sinuose above, in upper part 2-stratose, sinuosely 
rectangular or sub-quadrate. Capsule on a short, erect seta, 
hardly elevated above the upper hair-points, pale brown, oval- 
oblong, small, erect, smooth; lid conical, obtuse; calyptra 
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mitriform ; peristome teeth deeply divided into two or three often 
coherent branches. Autoicous. 

Var. 8. sudetica Wils. (G. sudetica Spreng.). Taller, leaves 
with longer hair-points; capsule ot exserted above the upper 
hairs, lid conico-acuminate. 

Has. Siliceous rocks in mountain districts; frequent, and in some places 
abundant. The var. B rare. Fr. autumn. 

Usually easily recognised by its neat compact black cushions, with abundant 
small smooth capsules on straight sete. It is perhaps most like G. montana and G. 
ovata, the former differing in its shorter basal cells, and cucullate calyptra; the latter 
in the shorter hair-points, the more sinuose basal areolation, the slightly revolute 
margin, etc. 

18. Grimmia ovata Schwer. (G. ovalis Lindb., Braithw. Br. 
M. Fl.) (Tab. XXII. L.). 

In small, not very compact cushions, 3-1 inch high, olive- 
green or black, sparingly canescent. Leaves spreading, closely 
appressed when dry, the lower small, muticous, the upper longer 
(one line), lanceolate-acute from an oblong or slightly obovate 
base, ending in a rather long almost smooth hair, about % length 
of leaf in the uppermost leaves ; one margin slightly recurved, 
the other plane, thickened above; nerve rather thin and faint, 
obscure in the upper part; basal cells near the nerve narrow- 
linear, 4-8 times as long as broad, rather incrassate and faintly 
sinuose, becoming shorter near the sides of the leaf, at margin 
about three rows, much shorter, thin-walled, rectangular, 
hyaline; all quickly becoming short, sinuose-rectangular, in 
the upper half rounded-quadrate with sinuose walls, very obscure, 
in two strata. Awtotcous. Capsule exserted on a pale seta, oval- 
oblong, rather narrow, pale brown, smooth ; calyptra mitriform, 
sometimes sub-cucullate, lid shortly rostellate, obtuse, straight or 

oblique ; peristome teeth divided to the middle into two or three 
branches, more or less united. 

Has. Siliceous rocks on mountains, not common. Fr. usually in winter. 

The closely appressed leaves give the stems a neater appearance when dry than 
in most of the species, and the hair-points, though rather long in a few of the comal 
leaves, are not very numerous. so that the plant is less hoary than in most of its allies ; 
it is more robust and laxer in habit than G. Donzana, which it most resembles, with 
longer capsules on longer fruit-stalks, more solid and more sinuose basal areolation, 
etc. 

The var. cy/zndrica Hiibn., which is described as British, does not seem to be a 
strongly characterised form, though Nees and Hornschuch described it as a species in 
common with two or three other equally unimportant forms. 
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19. Grimmia commutata Hiibn. (G. ovata W. & M.,, 

Braithw. Br. M. Fl.) (Tab. XXII. A.). 

Taller and more robust than the last, in larger less compact 
cushions, 1-13 inches high, dull green or blackish. Leaves less 
crowded, less regularly appressed when dry, larger and longer, 
1-1} lines long, more uniform throughout the stem, very concave, 
from a short, very broad sheathing base, lanceolate, ending in a 
rather long, stout, faintly denticulate hair; nerve distinct, rather 

narrow, obscure above; margins plane, erect or slightly incurved, 
not thickened, basal cells resembling the last, but with a much 
wider band of marginal hyaline cells, in 5-10 rows ; very quickly 
becoming sinuose-quadrate, above rounded-quadrate, incrassate, 
very obscure, bi-stratose. Dzoicous. Capsule on a pale seta, 
exserted, oval, brown, smooth, contracted at mouth; calyptra 
cucullate, large ; lid with a longer oblique beak; peristome teeth 
divided to the middle and perforate. 

Has. Siliceous rocks. Rare. Fr. spring. 

This is a coarser, more robust plant than the last, more hoary with the hair- 
points, and especially distinct in the inflorescence. The character drawn from the 
calyptra is rather misleading, since, according to Boulay, the base is sometimes 3-4 
lobed, while in G. ovata it is not uncommon to find it sub-cucullate, deeply cleft on 
one side aud oblique, and only very faintly lobed otherwise. G. montana and G. 
alpestres differ in the shorter basal cells and less concave leaves. 

20. Grimmia montana B. & S. (Tab. XXIII. B.). 

In low compact cushions, scarcely an inch high, dark green, 

or hoary with the hair-points of the leaves; leaves erecto-patent, 
erect when dry, resembling those of G. ovata in shape, lanceolate 
from a broader base, short (?-line long), margins plane; Aazr- 
point fully as long as the leaf in the uppermost leaves of the stem, 
denticulate, wide at base and decurrent, nerve distinct; dasal 
cells almost uniform, resembling those of G. pulvinata, 
rectangular, hyaline, short (1$-2 times as long as broad), with 
rather thin but firm, not sinuose, walls, those nearest the nerve a 
little narrower and longer; above quickly becoming small, 
chlorophyllose, quadrate, faintly sinuose, in upper half small, 
roundish-quadrate, obscure, incrassate. Dioicous; seta short, 
pale; calyptra cucullate, large; capsule shortly oval or oval- 
oblong, smooth, reddish brown; “zd rostrate, % length of capsule. 
Peristome teeth pale, narrow, irregularly cleft. 

Has.  Siliceous and calcareous rocks at low elevations. Rare. In fruit, Fingle 
Bridge, Devon. Fr. spring. 
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The small hoary tufts resemble G. pz/vznata, but the fruit when present is quite 
different. The short, wide, basal areolation will readily distinguish it from all the 
allied species except the next, which it very closely resembles; the distinguishing 
characters are pointed out under that plant. 

21. Grimmia alpestris Schleich. (G. Unger7Juratz., Schp. Syn.) 

(Tab. XXIII. C.). 

Very near G. montana, differing in the leaves, slightly more 
erect and straight when moist, rather shorter and broader at the 
points, the margins more inflexed, and more strongly thickened, 
the hair-point rather shorter and smoother ; perichztial bracts 
larger, broader, half-sheathing. Capsule on a rather longer seta, 

smaller, rather narrower, oblong-cylindric; /za conical, short, 
obtusely pointed. Dhioicous or rarely autoicous. 

Has. Siliceous rocks in alpine districts. Very rare. Near Ballater. Clova. 
Fr. spring. 

G. alpestris, besides being closely allied to G. montana, is liable to be confused 
with lax torms of G. Donzana, which however has longer and narrower basal cells 
and a mitriform, not cucullate, calyptra. 

22. Grimmia leucophwa Grev. (G. campestris Burchell, 

Braithw. Br. M. Fl.) (Tab. XXIII. D.). 

In loose wide tufts, easily breaking up, dull green, hoary 
above. Leaves crowded, gradually larger towards the apex of the 
branches, closely and regularly appressed when dry, concave, 
short, (3-2 line), very broad, triangular-oval or oval-oblong, 

broad at the apex, terminating in a very long, finely denticulate, 
fiattened hair, which is very wide at the base and decurrent, 
often longer than the leaf; margin plane, not thickened; nerve 
thin, flattened. Upper cells roundish-quadrate, very chloro- 
phyllose, the basal rectangular, more diaphanous, a few rows 

next the nerve slightly elongate and hyaline, the rest shorter 
(often broader than long), more quadrate; all slightly incrassate, 
and non-sinuose. Capsule hardly exserted, erect, oblong, rather 
large, smooth, thick-walled; calyptra mitriform, lobed; lid 
rostellate. Dioicous. 

Has. Dry siliceous rocks in warm situations. Not common. Fr. spring. 

A very distinct plant, the broad, short leaves having no resemblance to those of 
any of the species of this Section, except G. pu/udnata and G. orbicularis, both of 
which differ in the fruit and in the recurved leaf-margins. The broad, white hair- 
points are very conspicuous. 

It is a southern and lowland rather than an alpine plant. 
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23. Grimmia elongata Kaulf. (Tab. XXIII. E.). 

In tall lax tufts, 1-2 inches high, with long slender stems, 
decumbent at base and often denuded, frequently half buried in 
sand, of a dull green or reddish-brown colour. Leaves crowded, 
appressed and slightly twisted when dry, smad/, 4-3 line long, 
narrowly oblong or linear, carinate-concave, one margin slightly 
recurved, thickened above; nerve narrow but distinct; lower 
leaves muticous, only the upper with a very short, narrow hyaline 
point, or even a few cells only diaphanous. Cells of mid-base 
elongate-rectangular or linear, with smooth walls, a few rows 
towards margin sinuose, yellow, slightly incrassate, about two rows 
at margin shorter, broader, hyaline, forming a border extending a 
considerable distance up the leaf; above, the cells become chloro- 
phyllose, very sinuose, rectangular, slightly shorter towards apex, 
but always longer than broad, elliptic-rectangular. Seta short, 
capsule exserted, small, oval, smooth, not contracted at the mouth ; 
lid conical, obtuse ; calyptra cucullate, lobed at the base ; peristome 
teeth broad, almost entire. Dioicous. 

Has. Damp crevices of alpine rocks. Very rare and sterile. Clova (Fergusson) ; 
Cumberland Mountains ( Bzxstead ). 

The British form is stunted, in dense tufts less than an inch high. The very 
short hair-points and the reddish brown colour give the plant a very different aspect 
from most of the species of the genus ; and the form and structure of the leaves easily 
determine it. Perhaps G. ¢ovguata comes nearest to it in the leaves, but the basal 
areolation differs, and the habit is quite distinct. 

24. Grimmia atrata Mielich. (Tab. XXIII. F.). 

Tall, 1-23 inches high, densely tufted, yellowish green above, 
black below. Leaves solid, about 1 line long, variously spreading 
and curved, twisted when dry, lanceolate, gradually narrowing 
from base to apex, obtusely pointed; without hyaline points ; 
nerve strong, broad, rather prominent at back; margin very 
slightly and irregularly recurved, thickened from near the base 
upwards ; cells at angles and for a short distance up the margins 
lax, quadrate, hyaline, in mid-base variable, rather short, slightly 
sinuose, soon becoming sinuosely rectangular, above distinct, in 
upper part of leaf small, sub-quadrate, incrassate. Capsule erect 
or slightly oblique on a rather long seta, oval-oblong, thick-walled ; 
lid shortly rostellate, obtuse ; calyptra mitriform or sub-cucullate. 
Dioicous. 

Has. Wet alpine rocks. Rare. Fr. autumn, 
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The broadly-pointed leaves, quite without hyaline points, with thickened margins, 
distinguish this species from G. elongata, and indeed from all the species hitherto 
described, G. patens differing widely in habit, in the leaves straight when dry, etc. ; 
it differs from the next in the less obtuse, not cucullate, less solid and opaque leaves, 
and is more like Rhacomdtrium ellipticum, which however also has straighter leaves 
when dry, and the areolation altogether different. 

25. Grimmia unicolor Hook. (Tab. XXIII. G.). 

Tall and robust, dull green, blackish below, 1-3 inches high, 
in looser tufts, less coherent than the last. Leaves from an oblong 
concave base narrowly linear or ligulate, obtuse and rounded at 
apex with the margins incurved and cucudllate, not hyaline-pointed, 
nerve less prominent behind, flattened and somewhat indistinct, 

margin plane; basal cells thin-walled, rectangular, 2-4 times as 
long as broad, the marginal slightly more hyaline and distinct ; 
very quickly becoming short, incrassate, quadrate or rounded, not 
sinuose, in 2 or 3 strata above and very obscure and opaque. 
Capsule oblong, exserted on a rather long fruitstalk, erect or sub- 
oblique, slightly contracted at the mouth; Md long-beaked ; 
calyptra mitriform or sub-cucullate. Dioicous. 

Has. Alpine rocks; very rare. Clova. Fr. winter. 

The leaves of this plant are quite different in the form of their apex from those 
of any other Grimmia, and this, with the total absence of hair-point, abundantly 
distinguishes it. It resembles G. fates in some respects, but the two-winged nerve 
in that species is visible even with only a pocket lens, so that there need be no 
confusion between the two. 

30. RHACOMITRIUM Brid. 

Plants with the stems wsually elongated, dichotomously 

branched, the branches often clothed with numerous short lateral 
branchlets; leaves like those of Grimmia, often hair-pointed, 
cells strongly sinuose, the lower all elongated, narrow-linear and 
nodulose, a very few at margin occasionally different. Seta erect ; 
calyptra mitriform, longly subulate, often papillose, not plicate ; 
capsule oval, oblong or cylindrical, smooth; peristome as in 
Grimmia, or with the teeth divided almost to base into two straight, 
filiform branches. Dioicous. 

Although closely allied to Grimmia and more or less connected 
with that genus by certain species, the present genus has a 
distinct character of its own, and apart from the habit and mode 
of growth, some of the structural characters given above are by 
no means unimportant; and the separation of the two genera 
while, to say the least, permissible, is undoubtedly desirable from 
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the point of view of greater convenience. All the species except 
R. canescens and R. lanuginosum, are, as in Grimmia, confined to 
rocks. The peculiar areolation of the leaf, especially at the base, 
is at once recognised under the microscope, and identifies the 
genus ata glance. Many of the species from their long prostrate 
stems, numerous short branches, and apparently lateral fructifica- 
tion, bear a great outward resemblance to the Hypnoid Mosses. 

Leaves without hyaline points ..........ccccccee ceeeeeeecaueeeeeasesaneeeseeeneseunseseueens 
Upper leaves with hyaline points .............ccee ceseeeeeeeeeeeees 

Cells long, very narrow ; stem with many short branches 33 
Cells shorter ; lateral branchlets few Or NONE .......... cece eee ee nee eeeeneeeeee een enenees 

I 

ae round-ovate, hard ; Is. bistratose abOVe...........cccccesesevee ees 2. ellipticum 
3 Capsule longer ; Is. of one layer of cells .......660. ecesccesceeveeee creneeeetaneeaseeaaes 4 

Ls. oblong, very obtuse, nerve not reaching the wide apex 2. actculare 
Es, RawrOwer, MOFe taPerINE 5.45), g¥-— sa sctnedhiedinaiuuisrsdeanaass taneaneesiondandedd devas 5 
Tall, loosely matted ; without lateral branchlets sje protensum 

s{aoni dense tufts ; usually with a few branchlets .[var. of] 6. heterostichum 

Ls. with simply toothed hyaline points.............:ccceccsseseeeneeeeeaeseeeneeseauereseees 7 
Hyaline points erose, and very rough with papilloe........ cece eeece eee teeen ees 9 

Branchlets absent ; capsule small, seta short ......... ..O*. sudeticum 
7\ Plant with many lateral branchlets ; seta longer .............cccseeceeceeeeeeeeneeneeaeees 8 

8 {peer cells of Is. short, hair (in type) long... cece eens 6. heterostichum 
Upper cells long and narrow ...... scseceeeceeeeee secs eeeareeeeeseeeeteetees 5. ranulosune 

Ls. very papillose ; seta sMOOth ..........ccceeeeeeeeeeeeeeee ee ee 8. canescens 
{te smooth (except the hyaline points) ; seta rough ...... .......0. 7. lanuginosum 

A. DRYPTODON. 

Stem dichotomous with equal branches, without lateral 

branchlets; leaves obtuse, without hyaline points; peristome 
teeth resembling those of Grimmia. 

1. Rhacomitrium ellipticum B.&S. (Dicranum ellipticum 
Turn.; Grimmia elliptica Arn., Braithw. Br. M. FI.) 

(Tab. XXIII. H.). 

Stems short, 3-13 inches high, in close, 77gid tufts, drown, 
fragile, naked at the base. Leaves patent, sma//, erect and rigid 
when dry, solid, without hyaline points, shortly oblong-lanceolate, 
widened just above the base, thence narrowed to a stout, rather 
obtuse point, margin plane, or slightly recurved at the base; 
thickened above ; nerve distinct below, becoming narrower and 

obscure above, brownish. Cells of the base elongate-linear, 
strongly nodulose, incrassate ; only a single marginal row occa- 
sionally rectangular and hyaline; above, in middle of leaf 
becoming shorter and wider, about twice as long as broad, at the 
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extreme apex still shorter, minute, obscure, bi-stratose. Seta 

rather short, variable in length, stout, rigid; capsule sma//, 

shortly oval, smooth, glossy, after the fall of the lid somewhat 
urceolate, contracted below the mouth, dark brown, of solid 

texture; lid straight, subulate, almost as long as the capsule ; 

calyptra scabrous at apex ; peristome teeth lanceolate, 2 or 3-fid ; 

spreading when dry. 

Has. On dripping rocks and near waterfalls, in mountains. Not common. Fr. 
winter. 

Easily distinguished by its brown, rigid tufts and small, almost globose capsules, 
which are sometimes on very short fruitstalks and almost concealed among the higher 
innovations. &. protensum is perhaps the species most nearly resembling it, but is 
easily distinguished by its larger leaves with widely recurved margins. This, as well 
as the two other species of the Section Dryptodon, is distinguished by its liking for 
humid, almost aquatic situations. Grdmmia atrata also much resembles it, but is 

more robust with longer lid and calyptra, and the basal areolation much shorter and 
less sinuose. 

2. Rhacomitrium aciculare Brid. (Bryum aciculare L.; 
Grimmia acicularis C.M., Braithw. Br. M. Fl.) (Tab. XXIII. 1.). 

In coarse tufts, du// dark green, often becoming blackish, 1-3 
inches high ; stems stout, dichotomously branched, rigid, denuded 
below. Leaves erecto-patent, imbricated when dry, sometimes 
sub-secund at apex, /arge, broadly oval-oblong, sometimes slightly 
plicate, often rounded at the broad, obtuse summit, which is 
entire or more or less dentate, not hyaline; nerve rather narrow 
at the base, becoming obscure above and vanishing at some 
distance below the apex; margin variously recurved. Cells in 
one layer except in the upper part at margin, which is slightly 
thickened, roundish-hexagonal ‘or sub-quadrate near apex, below 
elliptical-rectangular and sinuose, gradually becoming narrow- 
linear and sinuose at base, a few angular cells broader, shorter, 
quadrate, but otherwise similar. Seta straight, erect, about 
4 inch long, dark brown; capsule erect, brown, edliptical to sub- 
cylindric, rather narrow-mouthed, smooth, lid longly subulate, 
almost equalling the capsule; calyptra smooth; peristome teeth 
divided into 2-3 unequal branches. , 

IIas. Rocks in streams in subalpine districts. Common. Fr. spring. 

Readily known from all the other species by its broad obtuse leaves which are 
usually somewhat denticulate above ; indeed, a fair amount of denticulation appears to 
be the rule rather than the exception, and the var. deticudatum B. & S. would seem 
hardly worth preserving as a named form. In habit it is not unlike some forms of 
Grimmia apocarpa var. rivularis. 
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3. Rhacomitrium protensum Braun. (Grimmia aquatica 
C.M., Braithw. Br. M. Fl.) (Tab. XXIII. J.). 

In large, loose, depressed patches, 2-8 inches long ; yellowish 
green, brown below; stems rigid, procumbent, much branched ; 
often curved when dry. Leaves erecto-patent or sub-secund, 

appressed and straight when dry, from a wide oblong base shortly 
lanceolate, at apex rather widely obtuse, quite entire, zot hyaline- 
pointed ; margin widely recurved, not thickened; nerve strong, 
broad, reddish, reaching to the apex or nearly so; cells in upper 
part of the leaf short, sinuosely elliptical, in one layer, minutely 
papillose, gradually becoming longer and narrower downwards, 
the angular scarcely distinguishable. Seta short, about }-inch, 
appearing lateral by innovation; capsule odlong-cylindrical, 
brown, often hidden by the upper branches; calyptra smooth ; 
peristome teeth divided into two narrow branches, which are free 
or slightly cohering. 

Has. Damp rocks. Frequent. Fr. spring. 

Not unlike Grimmza patens, but usually of a paler colour, and with quite a 
different nerve. The leaves while narrower and more pointed than in 2. aczculare 
are more obtuse than in any of the other species ; in 2. fasciculare they are much more 
slender and delicate, with a far fainter nerve; . e//éptzcum has them much smaller 
with the upper cells bi-stratose,and the capsule is much shorter; 2. heterostechum 
var. gractlescens is usually much more slender, dull green or blackish, with smaller 
leaves narrower at the tips; the other species are known by the hair-points. It is 
sometimes of luxuriant growth, and I have seen the face of a large rock covered with 
a rich golden green carpet of this moss, the stems 6 or 8 inches long. 

B. EU-RHACOMITRIUM. 

Stems with fasciculate branches and often with numerous 
short lateral branchlets. Leaves usually hair-pointed. Peristome 
teeth generally divided more than half-way into two filiform 
branches. 

4. Rhacomitrium fasciculare Brid. (Bryum fasciculare 
Schrad.; Grimmia fascicularis C. M., Braithw. Br. M. FI.) 

(Tab. XXIII. K.). - 

In close, flat patches, the stems short and more or less erect 
in the centre, prostrate and creeping towards the outside, yellowish- 
green, with crowded branches and xumerous very short lateral 
branchlets. Leaves patent and flexuose, appressed and very 
slightly twisted when dry, from an oval-oblong base longly lanceo- 
late, narrowly tapering, but not very acute and often distinctly 
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obtuse, without a hyaline point, thin, pellucid, lightly plicate at 
base; margin strongly recurved; nerve very thin and faint, ill- 
defined, vanishing below the apex ; cells ali long, narrow and 
Sinuose, even those in the upper part of the leaf 3-5 times as long 
as broad and finely papillose, a single row, rarely two or three, of 
quadrate or rectangular hyaline cells forming a marginal band at 
the basal angles. Seta short, rather thick, brown; calyptra 
papillose over the whole subula; capsule oblong, dark brown, 
thick-walled ; peristome teeth divided to base, divisions filiform. 

Has. Rocks, usually in subalpine situations. Frequent. Fr. spring and 
summer. 

There is nothing very distinctive in the appearance of this species at first sight, 
but a more careful examination shows the leaves to be quite green to their tips, with 
no trace of a hyaline point ; and its slender habit and narrow leaves will distinguish 
it from the last species, as will its mode of branching from the ordinary muticous- 
leaved form of 2. heterostichum ; in doubtful cases the cells, elongate to the apex of 
the leaf, and the very faint nerve will abundantly distinguish it, while the total absence 
of hair-point, dark seta, and larger, brown, pachydermous fruit will equally separate 
it from R. ramulosum. 

5. Rhacomitrium ramulosum Lindb. (Grimmia ramulosa 
Lindb., Braithw. Br. M. Fl.; 2. microcarpon Brid., Schp. Syn.) 

(Tab. XXII. L.). 

In low pale green or yellowish tufts, slightly hoary; stems 
slender, xodose, with very numerous short obtuse lateral branch- 
Zets. Leaves shorter than in the last species, thin and pellucid, 
lanceolate from an ovate base, rather broad at the point, w7th a 
flat, denticulate hair-point variable in length, usually very short ; 
margin recurved, not thickened above, nerve stronger and more 
distinct than in the last, percurrent; ce//s all elongated and 
extremely narrow, 3-6 times as long as broad at apex. Seta 
short, pale yellowish; capsule very small, pale, thin-walled, oval 
or oblong ; calyptra papillose above; peristome teeth short, deeply 
divided almost to base. 

Has. Dry mountain rocks. ‘‘ Highlands” (Herd. Hook. ). Fr. autumn. 

The only claim to its being considered a native of Britain rests upon a specimen 
of this plant in Hooker’s Herbarium, labelled as above. Boulay and Husnot unite it 
with 4. heterostichum as a variety, but the reason for so doing is difficult to see, so 
long, especially, as 2. swdetzcum is maintained as a separate species ; I cannot but think 
that the uniformly elongated areolation in the present plant is a character of greater 
importance than any which separates the former from &. heterostichum. In habit XK. 
ramulosum resembles FR. fasczculare to some extent, and in the densely nodose branch- 
ing it even approaches 2. canescens, while the hair-point is occasionally so developed 
as to render the plant quite hoary ; the areolation and the presence of a hyaline point 
make it easy of recognition ; in the fruiting characters it is near A. sudeticum, but the 
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habit of that plant is quite different. So much doubt exists as to the plant intended 
by Bridel to be described by his name FR. mdcrocarpon, that it seems safer, and is far 
less confusing, to use Lindberg’s name for the present species and 2. sudeticum for 
the second of the two plants to which Bridel’s name has equally been applied. 

6, Rhacomitrium heterostichum Brid. (T7richostomum 

heterostichum Hedw.; Grimmia heterosticha C.M., Braithw. 

Br. M. Fl.) (Tab. XXIV. A.). 

Typically a rather short-stemmed plant, growing in close 
tufts, erect or more usually depressed, at the outside of the 
patches prostrate, rigid, greyish green, hoary ; stems dichotomously 
branched wth few branchlets which are usually slender and spread- 
ing rather than short and nodose; leaves spreading or subsecund, 
erect but not appressed when dry, rather short and broad, oblong- 
lanceolate from a wide base, gradually narrowed to a rather broad 
point, the summit of which usually has a hyaline tip with decurrent 
edges and is prolonged into a broad flat hair, which is denticulate 
at the margins, and often longer than half the rest of the leaf; 
leaf-margins revolute to apex, slightly incrassate above; nerve 
distinct, reaching apex and passing into the hyaline point; lower 
cells linear, nodulose, a few at basal margin pellucid, upper 
gradually shorter, broader than in the last two species, zear apex 
shortly rectangular, rounded, or sub-quadrate, usually 13-3 times 
as long as broad, shorter at margin, incrassate and sinuose below 
the surface, not papillose. Calyptra papillose at apex; seta 
straight, reddish, capsule oblong-cylindric, mxarrowed at the 
mouth, thick-walled, brown. Peristome teeth rather short, 
lanceolate, unequally divided. 

Var. B. alopecurum Hibn. (Grimmia affinis Lindb., Braithw. 
Br. M. Fl.). Slender and elongated, with more numerous slender 
fasciculate branches; less hoary, of a darker colour. Leaves 
more acute, the hair-point shorter, + length of leaf, often almost 
obsolete. Capsule shorter, peristome small. 

Var. y. gracilescens B. & S. (G. affinis var. gracilescens 
Lindb., Braithw. Br. M. Fl.). Stc/Z more slender, with longer, 
often fastigiate branches, sometimes almost simple or only slightly 
dichotomous; hazr-points very short, often wanting ; capsule 
smaller than in the last variety, often paler and thinner-walled. 

Has. Rocks and walls in mountainous districts.) Common. Fr. summer. 

Rhacomitrium heterostichum is our most variable species, and the multiple forms 
are so inconstant and so ill-defined as almost to defy classification. They depend 
chiefly on the mode of ramification, the relative length, or absence, of the hair-point, the 
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varying acuteness of the leaves, and the form, size, and texture of the capsule. There 
appears to be little or no correlation between these characters, and it is therefore 
unsafe to found even varieties on them. Thus forms with obtuse, muticous leaves 
occur correlated with the most widely different form of capsule and varying degrees of 
robustness and of branching, and I do not feel able to follow Braithwaite in making a 
species, nor indeed even a variety of the obtuse-leaved form. Moreover, it is not at 
all uncommon to find plants with the greater number of the leaves obtuse and 
muticous, with here and there one with a short hyaline point. 

The var. graczlescens is with equal difficulty separated from the var. alopecurum, 
but I have taken it as embracing the slender forms with more or less dichotomous, not 
fasciculately branched stems, the leaves closely imbricated when dry, more frequently 
muticous and hairless, and the capsule smaller and paler. In some of its forms it 
shows a distinct approach to R. sudetzcum. It is to be found abundantly all over the 
summit of Snowdon and several of the neighbouring mountains in large, deep tufts, 
almost black, with tall, erect, densely crowded, almost unbranched slender stems, 
nearly always barren. 

Some forms have the upper margins distinctly thickened, which, with the shorter, 
almost quadrate apical areolation, distinguishes the species from R. ramutlosum, and 
also, in its muticous form, from &. fasczcelare. It is more difficult to separate from 
R. sudeticum, although in its typical form widely different; in the var. graczlescens 
the characteristic branching tends to disappear, the capsule becomes smaller, thinner 
and paler, and in short a very close approach is made to A. sedeticum. 

R. heterostichun in its mode of growth is sometimes not unlike a Grimmia, such 
as G. trichophylla or G. decipiens ; the broad base of the wide hyaline points is some- 
times sufficient to distinguish them in the field, with the wider, less elongated leaves ; 
in the absence of these marks, and of the typical Rhacomitrium branching, recourse 
must be had to the microscope. 

* Rhacomitrium sudeticum B.&S. (Trichostomum sudeticum 

Funck.; Grimmia microcarpa Lindb., Braithw. Br. M. FI. ; 

R. microcarpon Brid. in part.) (Tab. XXIV. B.). 

Resembling slender forms of &. heterostichum var. 
gracilescens, in wide lax patches with ascending branches, dull or 
yellowish-green above. Leaves small, narrowly acuminate, 
margin incrassate above, nerve distinct; hair-point short but 
usually distinct, narrow, denticulate. Areolation frequently a 
little wider and less sinuose at mid-base, but not constantly so; 
above roundish-quadrate. Seta short, pale, flexuose or curved, 
calyptra slightly papillose at apex. Capsule smad/, elliptic, pale 
brown, thin-walled ; peristome teeth irregularly divided. 

Has. Shaded alpine rocks. Not common. Fr. early summer. 

Although this is almost universally considered a separate species, I have little 
hesitation in uniting it with 2. heterostichum. I can find no constant difference in the 
areolation of the two, nor in the other characters of the leaves. The slender habit 
and the branching are no doubt striking features, but 2. heterostichum var. 
gracilescens is often every whit as slender, while it has, as noted above, every form of 
ramification ; in the form and texture of the capsule R. heterostichum is equally 
variable, and I have forms which, on the basis of the fruit alone, would certainly be 
called #. sudeticum. The var. validius Jur., moreover, of R. sudeticum, appears to 
be in every way a transition to A. heterostichum. 
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7. Rhacomitrium lanuginosum Brid. (Trichostomum 
lanuginosum Hedw.; Grimmia hypnoides Lindb., Braithw. Br. 

M. FI.) (Tab: XX1Y. Co. 

Growing in large mats, dull green or yellowish-brown, hoary, 
rigid and fragile when dry; stems procumbent, 3-72 inches long, 
slender, with numerous slender, variously elongated lateral 
branchlets. Leaves crowded, spreading, often falcato-secund at 
the summit of the branches, appressed when dry, with the tip 
flexuose, long, gradually narrowed from near the base to a very 
long tapering point, the whole upper part forming a broad, 
beautifully white diaphanous hair-point, often longer than the 
rest of the leaf, longly decurrent at the sides of the leaf, evose- 
dentate at margins, papillose on surface, flexuose and undulate 
when dry; leaf-base oval, slightly plicate; margin revolute 
below; nerve thin, broad, and distinct, running into the hyaline 
point, at the base of which it is chlorophyllose, above becoming 
hyaline but distinct almost to the apex; cells in one stratum 
throughout the leaf, arranged in regular rows, lowest very 
incrassate, narrow-linear and nodulose, a single row at basal 
margin of pellucid, not sinuose, narrow cells ; upper cells broader, 
sinuose, shorter, but almost always at least twice as long as broad, 
even at the base of the hair, smooth. Capsule on a short, rough 
seta, arising on a short lateral branchlet, oval or elliptic-oblong, 

pale brown, finally darker; calyptra rough at apex; peristome 
orange red, the teeth divided to base into two long filiform 
branches. 

Has. Dry rocky heaths, wall tops, rocks, etc. Common. Fr. early summer, 
not common. 

The largest British species of the genus, and quite distinct in habit alone. It is 
not very variable, but stunted forms occasionally are found which might at first be 
taken for R. heterostéchum, and a variety occurs with very short hair-points ; these are 
however easily known by the longer, more sinuose upper areolation and other points ; 
from #. canescens the smooth cells of the leaf clearly separate it. 

R. lanuginosum often covers large tracts of barren heathland, in big swollen 
cushions ; it is one of the few species of the genus which, like the next, are occa- 
sionally found on the ground and not actually on rock. The hair-point of the leaf is a 
most beautiful microscopic object. 

The fruit is not very frequently found, but when it occurs it is produced in 
considerable quantity. The rough seta is unique in this genus. 

8. Rhacomitrium canescens Brid. (7richostomum canescens 
Timm. ; Grimmia canescens C.M., Braithw. Br. M. F1.) 

(Tab. XXIV. D.). 

In lax or dense tufts, erect or spreading, dull green, or 
slightly yellowish; stems 1-4 inches long, variously branched, 
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with few or many very short branchlets. Leaves variable in size 
and shape, but always shorter and broader than in the last, 
usually rather shortly acuminate from a wide ovate or almost 

cordate slightly plicate base, spreading, flexuose, when dry as a 

rule not much appressed, but variable; usually, especially the 
upper ones, ending in a hair-point of variable length, rarely more 
than half the length of the leaf, broad, papillose, dentate, less 
decurrent than in the last, often very short or wanting; nerve 
thin, pellucid, faint, but usually distinguishable to the hair- 
point; margin revolute; cells all strongly papillose, unistratose, 
the upper short, sub-quadrate, sinuose, the lower long, narrow- 
linear, nodulose, a few at basal angles wide, thin-walled and 
pellucid, forming minute decurrent auricles. Seta long, smooth ; 
capsule short, oval, or elliptic, slightly plicate when dry and 
empty, brown; calyptra and peristome resembling the last. 

Var. B. ericoides B. & S. Usually erect, stems straight, 
lateral branchlets very numerous, short, with a regular alternate 

or pinnate arrangement ; leaves usually broader and shorter, with 
a shorter hair-point. 

Has. Barren heaths and wall tops. Common. The var. 8 equally common, 
usually by sandy roadsides or in the detritus of stream beds. Fr. spring. 

The peculiar ramification of this plant taken in conjunction with its normally long 
hair-points, and with its habitat, usually makes its identification easy. It is, how- 
ever, in some respects a very variable plant ; and the hair-point is especially variable 
in length. I have very frequently found plants with the hair-point entirely wanting in 
nearly all the leaves, one form so exactly reproducing the appearance of R. fasciculare 
in colour, mode of growth, and leaf-form that it can hardly be separated except by 
the papillose cells, shorter above and enlarged at the basal angles ; another with the 
leaves very broad, flaccid, strongly plicate, very shortly narrowed to an obtuse 
rounded apex. Under the microscope &. canescens is clearly marked off from the 
other species by the strongly papillose cells and minute auricles. It is less elongated 
and slender in all its parts than the last. 

31. COSCINODON Spreng. 

Characters of Grimmia, especially the species of the Section 

Schistidium, but differing in the campanulate, plicate calyptra ; 
capsule zmmersed on a short seta, peristome teeth more or less 
perforated (cribrose). Dioicous. 

Besides C. crzbrosus there is another European species (C. 
humilis) with non-plicate leaves ; a third species (C. Patersoni 
Ferg.) has been described as Scottish, but its record as a British 

plant was probably an error. 
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1. Coscinodon cribrosus Spruce (Grimmia cribrosa Hedw.) 
(Tab. XXIV. E.). 

In small, very dense cushions, sometimes confluent and 

forming wide patches, greyish green, hoary above, short. Leaves 
crowded, spreading, appressed when dry, ovate-lanceolate or 
shortly oblong-lanceolate, concave, margin incurved above; 
plicate or rather costate at back on each side of the nerve, 
especially in the upper part ; nerve narrow, prominent at back ; 
upper leaves ending in a Jong, almost smooth hair-point, which is 
often wide at the base and extends down the upper part of the leaf 
apex ; cells at base rectangu/ar, rather pellucid, not sznuose, thin- 

walled or slightly incrassate, more elongated near the nerve; 
above elliptical, then rounded, or quadrate, incrassate, smaller, 
near apex often bi-stratose; perichztial bracts thinner, less 
plicate. Seta short, straight, capsule zmmersed, erect, oval, 
smooth, wide-mouthed when dry, lid conical, rostellate; calyptra 
covering most of capsule, lobed at base, thin; peristome teeth 
lanceolate, orange-red, much perforated. 

Has. Siliceous rocks, very rare. Fr. summer. 

This little moss resembles Grzmmza anodon and G. crindta in its dense, hoary 
cushions ; but the capsule is different and the plicze of the leaves at once distinguish it. 
These are rather dorsal bands of thickening cells with something the appearance of 
secondary nerves than simple furrows ; they are in some leaves very indistinct. The 
species differs too from the above plants in never choosing a calcareous matrix. 
Grimmia conferta is also something like it, but the calyptra, the larger cells, longer, 
narrower hair-point, and plicate leaves of the present plant will easily distinguish it 
from that. 

32. PTYCHOMITRIUM B. &S. 

Plants in dense cushions; leaves long, narrow, without 

hyaline points, crisped when dry; areolation not sinuose. Seta 
straight. Capsulesmooth. Calyptra campanulate, lobed, plicate. 
Peristome teeth long, divided zzto two slender branches or almost 

entire. 

1. Ptychomitrium polyphyllum Firnr. (Bryum polyphyllum 
Dicks. ; Glyphomitrium polyphyllum Mitt., Braithw. Br. M. FI.) 

(Tab. XXIV. F.). 

In neat rounded dense cushions, %-2 inches high, dark or 

yellowish-green, blackish below. Leaves crowded, spreading and 
flexuose when moist, strongly crisped when dry, large (2 lines 
long), elongate-lanceolate from a broad, oblong, deeply plicate 
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base, tapering to an acute but not slender nor hyaline point, 
margin revolute in the lower half, above plane, incrassate, 
coarsely and remotely toothed in the upper half; nerve strong, 
channelled in front, rather indistinct towards apex ; cells at base 
very narrow and long, regularly seriate, with thick lateral and 
thin transverse walls, towards the margins wider, shorter; 
reddish brown at base; above, the cells gradually shorten, the 
walls becoming uniformly incrassate, in all upper part of leaf 
rounded-quadrate or transversely oval, very regularly arranged in 
rows, brown and opaque. Seta erect, straight, about half-an-inch 
long, but variable, several often arising from the same 

perichetium; capsule zarrowly elliptic or sub-cylindric, pale 
brown, thin-walled, smooth; lid longly and finely subulate; 
calyptra narrowly campanulate, lobed at base, plicate, slightly 
scabrous at apex. Peristome teeth cleft to base, red, paler when 
old, evecto-patent, segments long, filiform. Spores small. 
Autoicous. 

Has. _ Siliceous rocks and walls in mountainous districts. Common. Fr. early 
summer. 

A very distinct and easily known plant, the neat cushions with the capsules usually 
very abundant being conspicuous on nearly every wall in many mountain regions ; the 
stems are thick and tumid with the large, densely crowded leaves. The serratures of 
the leaves are sometimes very faint. The basal areolation is peculiar, the regular rows 
of linear cells with very thin transverse walls, but strongly incrassate longitudinal ones, 
giving frequently somewhat the appearance of each row being a single cell with 
transverse partitions rather than a series of separate cells. 

33. GLYPHOMITRIUM Brid. 
Closely allied to Ptychomitriuni, but of much smaller habit; 

peristome teeth uuzted in pairs, broad, entire. 

The difference in peristome seems sufficient to warrant the 
separation of these two genera, which in other respects too would 
seem the more natural treatment. 

1. Glyphomitrium Daviesii Brid. (Bryum Daviesii Dicks.) 
(Tab. XXIV. G.). 

In small dense smooth cushions, about half an inch high, deep 
green. Leaves smadl/ (1 line), narrowly linear-lanceolate, tapering 
to a rather broadly acute point, margin plane or narrowly recurved 
below, incrassate above, entire, crisped when dry; nerve strong, 
thick, vanishing at apex; cells at base hyaline, thin-walled, 
hexagonal-rectangular, rather shorter at margin, above elliptic, 
incrassate, in all the upper half rounded-quadrate, regularly 
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seriate, incrassate. Seta very short, 1-2 /imes, capsule small, 
oval-globose, pale reddish brown with a red mouth, when dry and 
empty wide-mouthed and sub-urceolate; lid longly rostrate; 
peristome teeth red, in pairs, broad, /anceolate, reflexed when dry, 
entire, closely barred, inserted below the mouth. Calyptra 
whitish, at first narrow, plicate, reaching below the capsule and 
embracing the seta, afterwards ventricose, shining and hardly 
plicate, split at several points, on one side almost to apex. Spores 
large, 30-40 p. Autoicous. 

Has. Basaltic and siliceous rocks. Rare. Fr. summer. 

A pretty little plant, readily known by its small compact tufts, curled leaves and 
numerous minute reddish capsules, with white shining calyptra. Without the latter 
organ it bears a slight resemblance to Rhabdoweisia, but the similarity is only 
superficial. It grows well on the basaltic pillars of the North of Ireland and the 
West Coast of Scotland, and is also found in Wales and England, but has not been 
discovered beyond the British Isles. 

34. CAMPYLOSTELIUM B. & S. 

Minute, gregarious plants ; leaves small, very narrow, crisped 
when dry, areolation punctate above. Seta arcuate, capsule 
small, calyptra mztriform, smooth. Peristome teeth narrow, 
cleft, equidistant. 

A small genus, the place of which is somewhat uncertain; it 
is usually placed near Seligeria, to which it has close affinity, but 
in leaf structure and in the mitriform calyptra and peristome it 
comes very near Glyphomitrium and Grimmia. 

1. Campylostelium saxicola B. & S. (Dicranum saxicola 
W. & M., Glyphomitrium saxicola Mitt., Braithw. Br. M. Fl.) 

(Tab. XXIV. H.). 

Minute, dwarf, gregarious; leaves crowded above, longly 
linear-subulate from a narrow oblong base, sub-acute, flexuose, 
crisped when dry ; margin plane, entire, slightly incrassate above ; 
nerve rather stout, vanishing in apex; cells at base lax, hyaline, 
thin-walled, rectangular; above smaller, elliptic, incrassate, in 

the limb small, rounded, often bi-stratose, incrassate. Seta 
slender, cygneous, when mature and dry erect and flexuose; 
capsule elliptic-oblong, pale, thin-walled, smooth; calyptra 
subulate, lobed; lid longly rostrate; peristome teeth reddish, 
unequally cleft. Autoicous. 

Has. Sandstone and siliceous rocks ; notcommon, Fr. winter. 
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The distribution of this little moss is very much that of Brachyodus trichodes, 
with which, moreover, it is frequently found growing. In habit it is most like 
Seligeria recurvata, but that has more setaceous leaves with different areolation, and 
a shorter, rounder capsule. 

35. HEDWIGIA Ehrh. 

Stems forked, with lateral innovations. Leaves broad, oval, 
nerveless. Capsule immersed or very shortly exserted, roundish, 
gymnostomous ; calyptra small, fugacious ; lid short, obtuse. 

A genus consisting of two species, which has been variously 
located, but seems most at home under Grimmiacez. These two 
species are sometimes treated as generically distinct, but the 
distinguishing characters are not of great importance, and | have 
admitted the later, perhaps less usual arrangement. The leaves 
have some resemblance in form and areolation to Cryphzxa 

heteromatla, but there the agreement ends. 

Leaves with hyaline points, coarsely papillose wt. celiata 
Leaves without hyaline points, scarcely papillose .............:ssseeeeereeeees 2. imberbis 

1. Hedwigia ciliata Ehrh. (Bryum ciliatum Dicks.: Hedwigia 
albicans Lindb.) (Tab. XXIV. I). 

In small or wide patches, of a glaucous green, and usually 

hoary, the tufts very easily breaking up when gathered. Stems 
rather slender, at first erect, then elongated and procumbent, 
rigid when dry, slightly forked and with shorter lateral branches, 
1-4 inches long, denuded at base. Leaves when dry zméricated 
with the apex recurved, often falcato-secund, when moist 
spreading, often secund, especially on the procumbent stems, 
concave, nerveless, ovate, acuminate and tipped with a long or 
short, wide hyaline point, which is spinosely denticulate at the 
edges ; margin recurved below, slightly sinuose ; cel/s strongly 
papillose, at mid-base yellow, narrow-linear with the lateral walls 
incrassate and somewhat porose; towards the margin the cells 
are shorter, wider, sub-quadrate or rectangular with sinuose 
walls, more pellucid, at basal angles often larger, quadrate, 
brown ; upper cells in regular longitudinal rows, ovate, hexagonal 
or sub-guadrate, all incrassate and usually angular. Capsule 
sub-sessile, immersed ; perichetial bracts ciliate on the margin 
towards apex; calyptra small, only covering the lid, conical, 

usually sub-cucullate, fugacious; capsule globose or slightly 
oblong, wide-mouthed and truncate after the fall of the lid, 

yellowish with a red mouth, smooth, annulus none; lid convex, 
sometimes mamillate ; peristome none. Autoicous. 
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Var. B. leucophea Schp. More robust, very hoary; leaves 
wider, the base of the hair-point occupying almost one-third of 
the length of the leaf. 

Var. y. viridis Schp. Leaves imbricated when dry, bright 

green, tip hardly hyaline. 

Var. 8. striata Wils. Leaves (especially the uppermost) 
distinctly strza¢e ; margin strongly recurved. 

Has. On siliceous walls and rocks, common. The var. 8 on more exposed 
rocks. The var y in more shaded localities, rare. The var. Srare. Fr. spring. 

This species is somewhat variable, especially in the relative length and con- 
spicuousness of the hyaline point ; the vars. vzr¢dzs and /eucophea are little more than 
extremes of variation in this respect, linked with one another by innumerable 
intermediate forms. Another form described by Schimper as var. secznda is also 
found; it is only a more than usually elongated slender form with smaller, less 
crowded, more secund leaves than usual. 

Hedwivgia ciliata somewhat resembles Rhacomitrium heterostichum, and still 
more perhaps Grémmia apocarpa, but the broader ovate leaves regularly imbricated, 
at the base at least, when dry, are totally different upon closer examination. Forms 
without hyaline points, which are however rare, might be taken for the next species, 
but are nearly always of a decided green, less yellow; it would always be safer, how- 
ever to submit such forms to the microscope, when the strongly papillose leaves would 
clearly refer them to the present species. 

2. Hedwigia imberbis Spruce. (Gymnostomum imberbe Sm.; 
Hedwigidium imberbe B. & S., Schp. Syn. et plur. auct.) 

(Tab. XXIV. J.). 

Resembling the last species in mode of growth, but with the 
stems less forked, with lateral branches, sometimes flagelliform at 
apex, dark brown below, yellowish brown at the summits of the 
branches, not hoary; \eaves spreading, rarely falcato-secund, 
closely imbricated when dry, resembling the last in shape, oval- 
oblong, quickly narrowed to a short acute apiculus, not hair- 
pointed, nerveless; margin strongly revolute almost to summit, 
slightly notched or irregular at apex. Basal cells resembling 
the last, the upper smaller, zarrower, usually irregularly 

rectangular and elliptic, or sub-guadrate, with incrassate 

sinuose walls, smooth or slightly papillose. Leaves of the 
flagelliform shoots and perichetial bracts with the apex some- 
times discoloured. Capsule on a rather longer seta, slightly 

exserted ; lid conical-rostellate, calyptra small, cucullate or sub- 

cucullate. Autoicous. 

Has. Siliceous rocks, rare. Fr. autumn. 

Usually easily distinguishable from the last by the absence of hyaline points to 
the leaves, which are almost always brown or yellowish, more imbricated when dry, 

with the margin more strongly recurved ; also by the smoother, smaller and narrower 

areolation. 

L 
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ORDER IX. TORTULACE:. 

Mosses of usually low growth, radiculose only at base. 
Leaves variable, from linear to spathulate; areolation usually 
thin-walled and hyaline at base, often small, obscure and papillose 
above. Seta straight, capsule erect or very slightly inclined, 
oval, oblong or cylindrical, calyptra usually narrow and cucullate, 
peristome none or single, of 16 straight or spirally twisted teeth, 
entire or divided, often into 32 filiform branches, papillose. 

A large and polymorphous Order, very difficult to define, 

owing to the number of lowly organised forms which, while 
widely differing from the normal type of the Order, are clearly 

inseparable from it by reason of the regular gradation between 
them and the higher species. The structure of the leaves is more 
important, perhaps unusually so, than that of the peristome, 
which exhibits considerable variation even within the same genus, 
and is indeed often absent from species whose close relationship 
with other highly peristomate ones is undoubted. On one side 
Tortulaceze comes very near to Dicranacez, especially through 
Ceratodon; on another it approaches Funariaceze; the higher 
species of Tortula show great affinity to Encalypta, while 
Cinclidotus is related to Grimmiacez, and other relationships 
could be pointed out; in a linear arrangement it is impossible to 
preserve these affinities unbroken, and we are obliged to be 
contented with drawing attention to the more important of them. 
With some slight variation I have for the most part followed 
Lindberg’s generic divisions and arrangement. I have however 
united Ephemerum with the Funariacez, as despite their near 
resemblance to Acaulon they appear to be quite as closely related, 
through Physcomitrella, with that Order, and the areolation is 

rather Funarioid than Pottioid. 

Tribe 1. Pottiez. 

Leaves broad in outline, in only a few species narrowly 
lanceolate; peristome when present of 16 or 32 teeth, entire or 
cleft, sometimes to base, straight or twisted, often united at base 
into a tube. Upper cells more or less hexagonal, lax and pellucid 
or smaller and obscure. 

36. ACAULON CM. 
Plants minute, bulbitorm. Upper leaves very much larger, 

concave, convolute. Capsule spherical, a/most or entirely without 
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an apiculus, immersed, cleistocarpous. Calyptra very small, 
conical, irregularly torn at the base. Spores rather large, 
granulated. Columella perfect. Male flower on a basal branch 
or basal radicles. 

These little plants are in the areolation somewhat inter- 
mediate between the genera Ephemerum and Phascum; in 
habit, however, they are much nearer the latter, especially P. 
cuspidatum, and it can hardly be doubted that they are rightly 
placed here, whatever the position of Ephemerum. From all 
species of Phascum and indeed from all the cleistocarpous mosses 
with which they are likely to be confused, the round capsules 
without distinct apiculus except a very minute one in A. 
mediterraneum, and the inflated, usually denticulate bracts easily 
distinguish them. 

Pericheetial bracts convolute, not keeled ; seta straight ............csesceeessereeeeew ees 2 
Perichzetial bracts connivent, keeled; seta arcuate ..........:s.eeeeeees 2. triguetrum 

Capsule not or minutely apiculate; bracts usually denticulate at apex, with 
2 CXCUYERETIOIVE cecisnume wuia axe Hines rma mneRe Zr. muticum 

Capsule distinctly apiculate ; bracts entire or sub-entire ......... I* mediterraneum 

1. Acaulon muticum C.M. (Phascum muticum Schreb.; 

Spherangium muticum Schp., Syn.) (Tab. XXV_ A.). 

Gregarious, minute plants, oval in outline and slightly 
cuspidate by the rather elongated upper leaves or bracts, pale 
greenish white or yellowish. Lower leaves very small, concave, 
roundish-ovate ; about three upper much larger, the two upper- 
most or inner perichztial bracts being the largest, convolute, 
cymbiform, rounded at back, not keeled, enclosing and covering 
the capsule; ¢rregularly denticulate or sinuose at the rounded 
obtuse apex, nerve distinct, usually excurrent in a short erect 
mucro, margin plane; lower cells hyaline, rectangular, thin- 
walled, rather large, the upper smaller, rhomboid-hexagonal or 
sub-rectangular, smooth, the marginal ones often forming a more 
or less distinct border. Capsule on a short straight seta, 
immersed, spherical, or with a minute obtuse apiculus, orange- 
brown ; calyptra very small, torn at the base. Male flower on a 
basal branch or basal radicles. 

Var. B. minus Braithw. (Phascum muticum var. minus Hook. 
& Tayl.). Smadller, shorter, bracts hardly exceeding the capsule, 
more shortly pointed, ezzre. 

Has. Bare sandy spots, not unfrequent. The var. 8, Torquay; Sussex. Fr. 
winter and early spring. 
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Somewhat variable in size and in serrature of the bracts, this plant may always 
be recognised by the rounded, not apiculate capsule, and the bracts connivent above and 
concealing the fruit, not spreading and open as in Phascum ; the areolation, too, is 
usually more elongated and rhomboid, and smooth. From A. ¢réguetrium it differs in 
the more elongate plants, more acute in outline, with the nerve of the leaves 
straighter, less conspicuous, not recurved in the mucro. The upper cells in both 
species are slightly incrassate, but not markedly so. 

* Acaulon mediterraneum Limpr. (Tab. XXV. B.). 

Differs from A. muticum in the rather more slender and 
slightly curved outline of the plant, the leaves and bracts usually 
less denticulate, the outer of the two bracts considerably shorter 
than the convolute, inner one. Seta very minutely curved, or 
straight. Capsule with a distinct obtuse apiculus. Male flower 
adhering to basal radicles of the fertile plant. 

Has. Bank at Douglas, I. of Man (Hou, 1886). 

Except in the characters above described, the specimens which Mr. Holt has 
kindly sent me for examination show no difference from A. mutzcum, either in the 
curvature of the seta or the smoothness of the spores. The seta I find as nearly as 
possible straight, the spores minutely tuberculate as in A. metzcum, the leaves and 
bracts constantly more or less denticulate, and though less strongly so than is offex 
the case with the above, yet always more so than I have frequently found in that 
species, which sometimes occurs with the leaves entire or only faintly sinuose, even in 
the type. 

The unequal bracts and the more distinctly apiculate capsule are I believe the 
sole points that can be relied upon, and although of some value, they do not, I think, 
constitute sufficient difference to allow the plant specific rank. Almost all writers 
describe 4. maticum as exhibiting a short obtuse apiculus, and its greater distinctness 
here can therefore only be looked upon as a question of degree. 

2. Acaulon triquetrum C.M. (Phascum triquetrum Spruce; 
Spherangtum triquetrum Schp., Syn.) (Tab. XXV. C.). 

Resembling the last but smaller, often golden brown; the 
plants bulbiform, a/most globose, rounded and obtuse in outline ; 
the bracts rather more numerous, wsually three, acutely cartnate 
as to give a triquetrous outline to the plant when viewed from 
above; the nerve strong, excurrent in a recurved apiculus, the 
upper margin slightly recurved. Capsule on an arcuate seta. 

Has. On the ground on the south coast; very rare. Fr. early spring. 

Distinguishable from tht first species by the characters italicised above, although 
somewhat approached by the var. wzzzzzs of that plant. 

37. PHASCUM Schreb. 

Minute, c/ezstocarpous plants. Leaves entire. ovate or lanceo- 
late, upper areolation usually papzllose. Calyptra cucullate. 
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Capsule immersed or hardly exserted, sub-globose or oval with a 
small apiculus. Columella perfect. Male flowers axillary. 

Capsule immersed, or slightly emergent ibe ie Ob, Suse eaalonaniineaNaMldgeiSate heehee 2 
Capsule exserted on a curved seta ...... ara astasbehcsin ganesh aan aasein arate 3. curvicolle 

Plant green ; ls. oblong-lanceolate . wt. cuspidatum 
Plant brownish ; Is, OvAte-ACUMINALC +s. seeeeeseeteeeeeeeeieeeeeeees 2. Flerkeanum 

1. Phascum cuspidatum Schreb. (P. acaulon L.; Braithw., 

Br. M. Fl.) (Tab. XXV. D.). 

Densely tufted ; minute, but larger than the other species of 
this genus, or of the last ; deep green; stems about 1 line high, 
occasionally taller, sometimes forked. Leaves crowded, erect, 
gradually larger upwards, the upper oddong-/anceolate, narrowed 
to apex, carinate, somewhat twisted when dry; nerve excurrent 
in a point of variable length; margin entire, revolute towards 
the middle ; areolation lax and hyaline at the base, rectangular ; 
above hexagonal and sub-quadrate, finely papillose at back. 
Capsules single, or two or three together, on straight’or arcuate 
pedicels of varying length, zmmersed or very slightly emergent, 
roundish with an obtuse apiculus; calyptra conical, cucullate ; 
spores moderately large, finely granulated. 

Var. B. peliferum Hook. & Tayl. (P piliferum Schreb.). 
Smaller, leaves shorter, reddish, piliferous with the longly 
excurrent nerve. Capsule large, immersed. 

Var. y. Schreberianum Brid. (P. Schrebertanum Dicks.). 
Tall, several times branched; leaves longer, the uppermost 
spreading ; capsule slightly emergent. 

Var. 6. curvisetum Nees & Hornsch. (P.curvisetum Dicks.). 
Tall ; often divided; capsule emerging laterally on an arcuate 
seta. 

Has. Clay banks, waste places, and fallow fields. Very common. The vars. 
more rare. Fr. early spring. 

An extremely variable plant in size, habit, and other points. The var. pehiferum 
is perhaps the best characterised and most stable variety, the other two are rather 
the extreme forms each of a more or less connected series of gradations, many of 
which may be seen on the same tuft, or even on the same plant. The var. pedifersum 
grows on sandy soil in dry places, usually near the sea, and has the hair-points not 
unfrequently hyaline and hoary. It was considered a species by Schreber, and even 
several varieties of it have been described. 

P. cuspidatum, in addition to other characters mentioned under Acazlon muticum, 
may usually be known from that species by the leaves being more or less twisted 
when dry. It is more common than any of the allied species, and usually grows in 
greater quantities and in more crowded tufts. 
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2. Phascum Floerkeanum W.&M. (Tab. XXV.E_). 

Very minute, gregarious, reddish brown. Leaves erecto- 
patent, the upper larger, but not markedly so as in Acaulon, 
slightly twisted when dry, concave, ovate-acuminate, stoutly 
cuspidate with the strong reddish nerve; margin slightly revolute 
above, entire, or faintly irregular with the transverse cell-walls 
slightly projecting, cells lax at base and pellucid, hexagonal- 
rectangular, the upper small, irregularly quadrate, rhomboid or 
hexagonal, minutely papillose at back. Seta very short, erect. 
Capsule immersed, small, rounded with an obtuse apiculus, 
reddish ; calyptra conical, sub-cucullate; spores pale, very 
minutely granulated. 

Var. B. badium Brid. (P. badium Voit). Leaves longer, 
narrower ; capsule smaller, ovate, dull brown. 

Has. Clay and chalk fields, rather uncommon. The var. rarer. Fr. winter. 

One of the smallest of our mosses. It is known from small forms of the last by 
the reddish colour, and shorter, more acuminate leaves, which are more spreading 
above, whereas in that species they are more or less erect. From the next it differs 
obviously in the straight, short setaand immersed capsules. The latter are occasionally 
aggregate. 

3. Phascum curvicolle Ehrh. (Tab. XXV. F.). 

Very minute, gregarious, brownish. Leaves crowded, the 
lower small, oblong-lanceolate, the upper larger, zarrowly lanceo- 
Jate, acuminate, nerve reddish, stout, excurrent into a long point; 
margin recurved for the greater part of the length of the leaf, 
entire or minutely crenulate-papillose at apex ; cells rectangular 
at base, above small, rounded-hexagonal or sub-quadrate, very 
papillose, obscure, zmcrassate; capsule laterally emergent on a 
curved seta, solitary or aggregate, horizontal or pendulous, oval 
with an obtuse point; calyptra rather large, cucullate. Spores 
pale, very faintly granulated. Paroicous or synoicous. 

Has. Bare places and fallow fields, usually on chalky ground. Rare. Fr. 
early spring. 

Readily known by its oval almost pendulous capsule hanging out from the side of 
the stem, and often more conspicuous than the rest of the plant ; the areolation too is 
denser and more obscure than in P. cuspidatum, the var. curvisetum of which is the 
only plant that, when in fruit, might be mistaken for it, and the spores are different. 
The leaves are smaller and narrower than in the last. 



POTTIA. 167 

38. POTTIA Ehrh. 

Plants short, hardly branched, in tufts or scattered. Leaves 
broad in outline, more or less ovate or oblong, usually papillose, 
nerved almost always to apex or beyond; areolation rather lax, 
more or less hexagonal above. Calyptra narrow, cucullate. 
Capsule erect on a straight seta, exserted, oval or cylindric, 
cleistocarpous, gymnostomous, or with a peristome of 16 
imperfect or lanceolate bifid teeth. Spores granulated. 

The species of this genus form a very natural group, and the 
only real question of difficulty is whether they should stand alone 
or form a section of Tortula. The convenience of the former 
arrangement is obvious, since there are as many as 40 species 
belonging to Pottia, and a still larger number to Tortula, and 
although there is no doubt considerable affinity between the two 
groups, it can hardly be considered closer than is often the case 
between allied genera; there is, moreover, a peculiar habit 
among the Pottize which is only found in a few species of Tortula, 
and which is there always associated with the elongated fruit and 
characteristic peristome of that genus. It is true that Zortula 
pusilla and T. /amellata form a connecting link between the two 
genera, and that the two being obviously inseparable, one must 
be removed from what would certainly be its natural place did it 
stand alone; but the existencé of such ambiguous forms is a rule 
rather than an exception in nature, and to deny autonomy to all 
groups that included such forms would be to reduce classification 
to an absurdity. 

In Pottia the stems are usually very short, and never much 
elongated ; the leaves are usually soft, and generally spread in a 
stellate manner from the stem when moist; the capsule and seta 
are almost always shorter than in Tortula, and the peristome 
teeth are never filiform and elongated as in that genus. 

The quinquefarious or octofarious arrangement of the leaves 
while no doubt a valuable character, and fairly easy of deter- 
mination in fresh plants, is not of much use in the study of 
herbarium specimens; and even with the former it is sometimes 
difficult, and occasionally, I am inclined to think, misleading. 
Corbiére describes, for instance (Rev. Bry. 1895, p. 34) an 
octofarious var. of P. lanceolata. 

Stomata are found on the neck of the capsule in most if 
not all of the species; I have observed them on P. recta, 
bryoides, minutula, Starkeana, truncatula, intermedia, Heimit, 
and asperula. 
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1. Pottia recta Mitt. (Phascum rectum With., Schp. Syn.) 

(Tab. XXV. G.). 

Very small, gregarious, dull green or brownish. Leaves 
erecto-patent, slightly recurved, sma//, concave, oblong-lanceolate 
or ovate, shortly acuminate and rather acute, nerve strong, 
reddish, excurrent in a short mucro, margin recurved, entire, 
cells rectangular and hyaline at base, above sma//, rhomboid or 
hexagonal, papillose, chlorophyllose. Capsule on a very short 
seta, not much elevated above the leaves, clezstocarpous, small, 

sub-spherical with a very small obtuse apiculus formed by the lid, 
which does not however separate, orange-brown; capsules occa- 
sionally aggregate; calyptra scabrous at apex, and indeed nearly 
to base; spores minutely and densely granulated. Paroicous. 

Has. Bare places and fallow fields, ae on calcareous soil, sometimes on 
clay ; not common. Fr. winter. 

This species is nearly allied to Phascum curvicolle, but the erect seta and distinct 
though not deciduous lid make it easily recognised, and the upper leaves are shorter 
and broader, the calyptra also is more scabrous. In habit it is more like 7 
Starkeana, or P. minutula, but the deciduous lid and especially the wide-mouthed 
capsules in those species readily distinguish them ; in the present plant the lid and the 
line marking the orifice are very small and narrow. The next species is known by 
the smooth calyptra and more elongate capsule. 

2. Pottia bryoides Mitt. (Phascum bryoides Dicks., Schp. Syn.) 
(Tab. XXV HL). 

Taller than the last, sometimes nearly half an inch in length, 
dull green, densely gregarious. Lower leaves small, lanceolate, 
upper much larger, broadly oblong-lanceolate, concave, acumi- 
nate, margin revolute to near apex, nerve excurrent in a short 
arista; upper cells /arger than in the last, hexagonal-rhomboid, 
incrassate, slightly papillose at back. Capsule cleistocarpous, 
exserted on a short seta, about one line high, or less, oval or oval- 

elliptic, abruptly or gradually narrowed into an obtuse persistent 
rostellate beak; calyptra smooth ; spores as in the last. 

Var. B. Thornhillit Braithw. (Phascum bryotdes var. Thorn- 
hill Wils.). Leaves much longer, subspathulate, spreading and 
slightly recurved, margin plane, nerve very shortly excurrent. 
Capsule /onger, with a long beak, on a longer seta. Spores 
smaller, slightly granulated. 

Hag. Fallow fields and bare places, rare. The var. B near Newcastle 
( Thornhill, 18g). Fr. winter. 
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The capsule in this species is of a peculiar form, as is best shown by the figure. 
Sometimes, however, it more closely resembles that of the last species, but is larger 
and longer. That species has smaller leaves with much smaller areolation, more 
papillose and obscure ; indeed, the foliage of P. recta is rather Phascoid than Pottioid, 
while the present species in the leaves closely resembles some of the other species of 
Pottia. The fruit, however, will readily separate it. 

The var. Zhornhzllii, which I have not seen, was by Wilson considered as 
possibly a distinct species, and the characters as detailed by him are certainly 
striking. 

P. bryoides is a variable species, and other forms have been described as varieties, 
but apparently on slender grounds; one form (var. pzZzfera) has the nerve excurrent 
in a long hair-like point. 

3. Pottia Heimii Firnr. (Gymnostomum Heimit Hedw.) 
(Tab. XXV. 1). 

A comparatively ¢a// species, with the stems 4-3 inch high, 
but very variable in this as in other respects, tufted, yellowish 
green. Leaves increasing in size upwards, lower broadly 
lanceolate, those at the top of the stem Jong, narrowly oblong- 
lanceolate, acute and slightly acuminate, spreading when moist, 
appressed and slightly twisted when dry; margin plane, serrated 
towards apex ; nerve reddish, usually slightly excurrent ; cells in 
the lower half of the leaf elongated, rectangular, lax, hyaline; in 
upper part vather large, hexagonal-rhomboid, chlorophyllose, 
rather incrassate, papillose. Seta /ong (3-4 inch), rather thick, 
twisted when dry; capsule obovate-oblong, rather large, but 
variable, thick-walled, narrowed at base, pale brown, wide- 

mouthed when empty; calyptra smooth; lid obliquely rostrate 
from a broad flat base; columella attached to lid, at maturity 
lengthened beyond the mouth of the capsule, elevating the lid and 
retaining it for some time; peristome zone. Autoicous or rarely 
synoicous. 

Has. Muddy and sandy ground near the sea. Frequent. Fr. spring. 

This is one of our few distinctly maritime mosses; it somewhat resembles robust 
forms of P. intermedia, but it has a different facies from any of the other species, by 
which it is easily recognised, the long, stout seta greatly contributing to this. It is 
also quite distinct in the leaf apex, and although among its many variations it occa- 
sionally has the leaves entire, it is rarely that it may not be known by this character. 

The lid, elevated above the mouth of the capsule and remaining attached to the 
columella, is a very curious and striking characteristic of this species during the time 
that the fruit is mature. 

The plane margin of the leaf would distinguish doubtful or barren forms from P. 
intermedia ; the leaves are also usually of a more solid texture than in the allied 
species. 

4. Pottia truncatula Lindb. (Bryum truncatulum L.; Pottia 
truncata Firnr., Schp. Syn.) (Tab. XXV. J.). 

In loose tufts or patches, dark green; }-inch high, slightly 
branched. Leaves quinquefarious, spreading, soft, twisted when 
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dry, lower short, oblong-spathulate, upper longer, oblong, shortly 
and slightly acute; margin plane, slightly irregular towards apex 
with the projecting transverse cell walls, but not papillose ; nerve 
excurrent in a short point; upper cells rather large, hexagonal, 
thin-walled, smooth. Seta short, slender ; capsule shortly oval 
or turbinate, when empty truncate, wide-mouthed and almost 
hemispherical, thin-walled, pale brown, exannulate ; lid flat, with 
a very oblique, more or less longly rostrate beak. Calyptra 
smooth. Peristome none. Spores large, minutely punctulate. 

Autoicous. 

Has. Banks, fallow fields, etc. ; very common. -Fr. winter. 

The commonest species of the genus, and recognised without difficulty by the leaf 
form and the short truncate capsules with obliquely rostrate lid. The capsule is, 
however, somewhat variable in length and form. 

* Pottia intermedia Firnr. (Gymnostomum intermedium 
Turn.; P. lanceolata var. gymnostoma Schp., Syn.) 

(Tab. XXVI. A.). 

Taller, rather larger in all its parts; leaves longer, margin 
revolute at middle, at apex slightly rough with projecting 
papilla as well as with the transverse cell walls; areolation 
slightly papillose at back in the upper part of the leaf. Capsule 
longer, oblong, more or less elongated ; peristome absent or very 
rudimentary. Annulus broad. 

Has. Walls, fallow fields, etc. ; frequent. Fr. winter. 

In its typical form a markedly different plant from P. trumncatula, but the above 
characters are not always pronounced, and the revolute margins and papillose leaves 
are sometimes correlated with a very short, truncate capsule. The papillosity of the 
leaves does not, indeed, seem to afford a very stable specific character in this genus. 

It frequently grows with P. dazceolata, but I have never found any trouble in 
separating the two; apart from the peristome the latter has narrower, more 
regularly cylindrical, dark red or purplish capsules, thick-walled, narrower at the 
mouth, with a regularly conical lid, obtuse, and of variable length ; the present plant 
has the ripe capsules always paler, brown, broader, more or less wide-mouthed, with 
the lid as in P. ¢truncatula wide and flat at the base, with a narrow and oblique 
rostellate beak. In addition to this, the sporesin P. zz¢ermedia are much larger, 
being double the diameter of those of P. /azceo/ata, and the areolation also, as Braith- 
waite points out, is larger than in that species. It is difficult therefore to see why 
Schimper unites the present plant with P. /enceolata rather than with P. ¢runcatula. 
I have not seen any specimens that would bear out the supposition, but it is difficult 
to resist the conclusion that there are probably two plants confused under this name, 
the more so as Boulay, who follows Schimper on this point, and whose care and 
accuracy of observation are noticeable throughout his work, distinctly attributes to it 
almost all the characters I have above enumerated as distinguishing P. /anceolata. 

I am unable to see anything in P. Zttoral’s Mitt. but a form of P. intermedia 
somewhat intermediate between that and P. ¢runcatula, which latter it resembles in 
the smooth, slightly smaller, not papillose cells, with the cell walls somewhat more 



POTTIA. 171 

incrassate than is usual in the former plant. This is also the view taken by Husnot 
(Muscol. Gall., pp. 76, 433), who remarks that M. Corbiére has found the above 
characters gradually disappear in proportion to its distance from the sea. 

* Pottia viridifolia Mitt. (Tab. XXVI. B.) 

Resembling P. ¢ntermedia, but with the leaves octofarious, 
densely crowded into a comal tuft, bright green, widely spathu- 
late, obtuse, the upper cells highly chlorophyllose ; plant more 
rigid. Seta short; in other respects the fruiting characters are 
almost exactly those of the sub-spec. ¢vfermedia. Peristome 
entirely wanting. Paroicous. 

Has. Ledges of rocks near the sea, rare. Fr. winter. 

The broader more obtuse leaves and their octofarious arrangement are the only 
structural points of any importance which serve to separate this plant from P. 
intermedia, though the colour and the more numerous leaves assist in distinguishing it 
in the field. It differs from P. asperuda and P. Welsonz in the smooth calyptra and 
less papillose leaves ; from P. crzzz¢a in the short point. I am unable to regard it as 
anything more than a sub-species of P. ¢runcatula nearly allied to P. intermedia. 

5. Pottia crinita Wils. (Tab. XXVI. C.). 

In dense tufts, bright green. Leaves octofarious, broadly 
oblong-spathulate, obtuse; margin recurved, nerve excurrent 7 
a long yellowish artista, % length of leaf; upper cells quadrate- 
hexagonal, /ax, papillose, dzstznct ; margin at apex crenulate with 
papilla. Calyptra smooth. Capsule oval-oblong, with a rather 
distinct neck, thin-walled, reddish-brown, rather wide-mouthed 
when empty ; lid obliquely rostellate ; spores rather large, densely 
and very minutely granulated; peristome none.  Paroicous, 
antheridia naked in the axils of the upper leaves. 

Has. Sea coasts, on rocks and banks; here and there on various parts of the 
coast, not unfrequent in the south. Fr. winter. 

Distinguished by its smooth calyptra and broad obtuse octofarious papillose leaves 
from all but P. virédifolia, from which it is at once known by the long hair-point. 

6. Pottia Wilsoni B. & S. (Gymnostomum Wilsoni Hook.) 
(Tab. XXVI. D.). 

Resembling P. crindta, but differing in the hair-point being 
shorter, rather cuspidate than piliferous, the upper cells much 
smaller, and very obscure with chlorophyll and numerous papillz, 
the calyptra rough, the capsule od/ong-cylindric, longer and 
narrower, with a distinct neck, and slightly contracted at the 
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mouth, slightly plicate when dry; a rudimentary peristome is 

usually to be observed after the fall of the lid. 

Has. Sandy ground, most frequently near the sea. Not common, Fr. winter. 

The narrow elongate capsule is the best feature by which this species can be 
recognised in the field, with the octofarious, short-pointed leaves ; a form however is 
found, according to Braithwaite, with longer-pointed, somewhat acuminate leaves. 
The rough calyptra and the very opaque upper areolation will, under the microscope, 
readily separate it from all the allied species except P. asferuda, which is indeed 
hardly to be recognised except by the quinquefarious leaves, and the rather smaller 
and shorter capsule. 

7. Pottia asperula Mitt. (Tab. XXVI. E)). 

Very close to P. Wilsonz; rather shorter, with thé leaves 
obtuse or slightly acuminate, gucnguefarious, the upper cells 
larger, the capsule rather smaller, shorter, e//zptzcal rather than 
oblong, sometimes wide-mouthed and slightly turbinate when 
empty. 

Has. Cliffs, etc., near the sea. Rare. Fr. winter. 

In specimens gathered near Penzance by Curnow I find the capsule exceedingly 
variable in size and form, sometimes being elliptical and narrow-mouthed, at others 
truncate, wide-mouthed, and exactly resembling that of P. ¢runcatula, with which 
indeed the plants are associated, and from which they are quite inseparable as far as 
the capsules go, though very different in the leaves and calyptra. The lid too in the 
above specimens is frequently straight and subulate, not obliquely rostellate and acute 
as is usually the case with this species, according to Braithwaite’s description. 

8. Pottia minutula Fiirnr. (Gymnostomum minutulum 
Schleich.; 2 Starket var. Davalli Lindb., Braithw. 

Br. M. Fl.) (Tab. XXVI. F.). 

Very small, gregarious, reddish, resembling small forms of 
the following species. Leaves spreading, short and broad, ovate, 
acute, cuspidate with the shortly excurrent reddish nerve ; margin 
recurved; upper cells rather small, incrassate, densely and 
minutely papillose. Seta very short; capsule mznute, shortly 
oval, rather wide-mouthed when empty, dark brown, shining ; lid 
short, obtuse, conical, or mamillate; calyptra rough; spores 
finely papillose. Peristome none. 

Has. Fallow fields, etc. Frequent. Fr. winter. 

United by Braithwaite, following Lindberg, with P. Starkeana, but sufficiently 
distinct, I think, as Venturi has pointed out (ev. Bry., 1885, p. 51), in the spores, 
which in the present plant are minutely punctate with acute papillz, as is usual in 
this genus, but in that are coarsely tuberculate, and smaller. The capsule also, here, 
is usually shorter and more urceolate, being sometimes slightly contracted below the 
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mouth, after the fall of the lid. According to Venturi the var. covzca, usually attached 
to the present plant, properly belongs, for the same reasons, to P. Starkeana ; but 
specimens of that var. from the herbarium of G. H. Kk. Thwaites, which I have no 
doubt are genuine, have the spores with the fine, acute papillz of P. mezzutula, and I 
have little doubt that Wilson is quite right in considering both species to possess 
analogous varieties, which are, as he says, very difficult to separate, but which may 

be known by the difference in their spores. They do not, however, appear to be of 
great importance. 

P. minutula will hardly be mistaken for any other species except P. Starkeana, 
on account of its minuteness ; it is most like P. recta, but the deciduous lid and wide- 

mouthed capsule at once distinguish it. 

9. Pottia Starkeana C.M. (Weista Starkeana Hedw.) 

(Tab. XXVI. G.). 

Very small, crowded, pale green. Stem very short, leaves 
oblong-lanceolate or very broadly-ovate, variable in form, short, 
acute, margin strongly revolute, nerve reddish, excurrent in a 
cuspidate point; cells above rather small, rounded-hexagonal, 
rather incrassate, obscure, minutely and densely papillose. 
Perichetial bracts hardly distinct. Seta short, capsule smadll, 
oval or shortly oblong, dark brown, shining, zot wide-mouthed ; 
calyptra rough; lid conical, obtuse. Peristome teeth variable, 
more or less truncate and imperfect, of 2-4 articulations, linear, 
flat, papillose, yellowish. Paroicous. Sores coarsely and 
obtusely tuberculate. 

Var .8. brachyodus Wils. (Var. B. affinds Braithw., Br. M. 
Fl.). Peristome teeth very short, truncate. 

Has. Fallow fields and bare ground ; not common. The var. 6 less frequent. 

Fr. winter and early spring. 

Although this is probably distinct from the last species the points of difference 
are not numerous ; the capsule is usually more or less narrowed at the mouth, or the 

mouth may be equal in width to the rest of the capsule, which, however, is not 
urceolate, nor truncate as it sometimes is in that. The peristome is always present, 
though sometimes very rudimentary ; and the spores, ‘‘resembling in miniature bags 
filled with apples” as Venturi describes them, and translucent instead of being 
rendered opaque, as in the other species, by densely crowded minute papillz, afford a 
good and easily observed distinction. 

10. Pottia cespitosa C. M. (Wetsia cespitosa Bruch.) 

(Tab. XXVI. 1). 

In small tufts, short, bright yellowish green, stems usually 
branched at the base. Leaves small, ovate or oblong-lanceolate, 
acute, margin plane, nerve excurrent in a very short green 
mucro; cells above very smad/, incrassate, irregularly hexagonal, 
rough at the back with dense, obtuse papilla. Perichetial bracts 
distinct, erect and sheathing. Seta pale yellow ; calyptra smooth ; 
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capsule small, vate, often slightly unequal, broad and rounded at 
base, zarrowed at the mouth with a rather long oblique lid; 
peristome teeth small, narrow, entire or slightly cleft, imperfect ; 
spores minutely papillose. Autoicous. 

Has. Chalky fields; very rare. Sussex; Kent. Fr. spring. 

Easily distinguished from P. Starkeana by the smooth calyptra and plane- 
margined leaves ; from P. lanceolata by the yellow seta, plane margins, and smaller 
capsules; from the other lowland species by the presence of a peristome; the leaves, 
too, are unlike those of any of the other species. 

11. Pottia lanceolata C.M. (Leersia lanceolata Hedw.) 
(Tab. XXVI. H_). 

Bright green, in dense tufts, rather tall. Leaves variable, 
from oblong-lanceolate to obovate, acute, nerve rather broad in 
the upper part of the leaf, excurrent in a longer or shorter point, 
margin revolute, cells in the upper part moderately large, 
incrassate, densely papillose or almost smooth at back. Seta 
yellow when young, orange red when ripe; capsule narrowly 
elliptical, dark reddish brown, thick-walled, narrowed at the 
mouth ; calyptra smooth, lid rather long, oblique, or short and 
conical; perizstome teeth long, narrow, of 8-10 articulations, 
erecto-patent or spreading when ripe, reddish or pale, with a line 
down the middle and usually slightly cleft at apex, sometimes 

perforate along the median line; spores finely granulated. 
Autoicous. 

Has. Dry banks, wall tops, etc. Frequent. Fr. spring. 

P. lanceolata is readily known by its highly developed peristome and narrow, 
elongate, dark purplish capsules. The peristome teeth are sometimes pale, and 
frequently become whitish after maturity. The nerve is slightly but distinctly 
thickened towards the apex of the leaf, and not unfrequently produces granular out- 
growths on its surface in that part. It is in some respects a variable plant, but the 
variations as a rule are not such as to give rise to difficulty in identifying it, nor of 
sufficient importance to be worth description. 

In the leaf P. /anxceolata much resembles 7Jortzla atrovirens, but that has a still 
greater development of nerve, the leaves are narrower, the nerve only very shortly 
excurrent, and the capsule more truncate and otherwise differing. 

12. Pottia latifolia C.M. (Weisia latifolia Schwegr.) 
(Tab. XXVI. J.). 

Plants very short, dudbzform, gregarious or clustered, shining, 
pale green or whitish; leaves zmbricated, broadly obovate or 
orbicular, very concave, thin, rounded at top or the upper ones 
very slightly and obtusely apiculate, margin plane or incurved, 
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nerve narrow, ceasing just below the summit ; cells in lower half 
of leaf lax, rectangular, hyaline or chlorophyllose, above becoming 
smaller, regularly rhomboid, with thin walls, or incrassate, the 
uppermost often decolorate. Seta orange, capsule oblong, 
smooth, dark brown, lid rather long, oblique, calyptra smooth ; 
peristome teeth /anceolate, irregularly divided above. Autoicous. 

Has. Crevices of mountain rocks; very rare. On several mountains in Scot- 
land; Derbyshire. Fr. summer. 

This very distinct and interesting species is totally unlike the other species of 
Pottia in its vegetative characters, but the fruit is quite that of the genus. The var. 
pelifera Schp. (Bryum piliferum Dicks.) has the nerve excurrent in a long flexuose 
arista, and was recorded by Dickson from Aberfeldy ; according to Braithwaite, how- 
ever, the herbarium specimens so named turn out to be Zortz/a systylia ( Desmatodon 
systylius B. & S.), and the variety cannot therefore be considered as British, even 
were there no doubt as to the origin of the specimens in question. 

39. TORTULA Hedw. (emend. Lindb.). 

Plants variable in size, simple or branched. Leaves more or 
less oblong in outline, rarely narrower and often wider in the 
upper part than at base, usually wide and obtuse at apex with the 
nerve conspicuously excurrent; mostly yellowish green. Upper 
cells, as a rule, opaque and chlorophyllose. Calyptra cucullate. 
Capsule erect, on a usually long seta, oblong or cylindric, rarely 
oval, gymnostomous or with a peristome of 32 filiform teeth, 
united at base into a tubular membrane of varying length, above 
free, straight or spirally twisted, distantly articulated, papillose. 
Spores small. Stomata occur on the neck of most, if not all the 
species. 

Like the majority of the Tortulacez, the greater number of 
the species of this genus are terrestrial rather than rupestral, 
some few being arborescent. The difference between Tortula 
and Barbula is chiefly one of habit and general outline than of 
well-defined structural detail; nevertheless the various species 
separate themselves very naturally into the two genera, and a 
very slight aquaintance with the plants will enable the student 
readily to determine to which of the two any given species must 
be referred. 

The British species of this genus fall readily into four 
Sections; and as the characters of these, besides being of import- 
ance for classification, lend themselves to the identification of the 
species, they are tabulated below for convenience. 
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A. PTERYGONEURON. Stems short. Leaves piliferous. 
Nerve producing one or two pairs of vertical lamella on its 

ventral surface. Peristome wanting or imperfect. 

B. ALOINA. Stemsshort. Leaves obtuse, rarely mucronate, 
concave with the margins strongly involute. Nerve very broad, 
producing abundant granulose threads on its ventral surface. 

Peristome teeth on a very short basal membrane. 

C. DESMATODON. Short, rarely taller. Leaves soft, 
ovate, oblong or spathulate; nerve without distinct appendages. 
Peristome teeth from a distinct but rarely elongated basal 
membrane. 

D. SYNTRICHIA. Usually robust and tall. Leaves large, 
oblong or spathulate, frequently aristate with the narrow excur- 
rent nerve. Peristome teeth united at base in a long, spirally 
tessellated tube. 

Nerve with two or four broad lamella above .. w...ccceccsceeees ceseeseeeeeeneeeeenens 
Nerve without lamellz, with or without granules or filaments .. 

Capsule oval ; seta short ; cells of lid in straight lines........... 
2 ene cylindric ; cells of lid in spiral lines................:00eeeeee 

Nerve indistinct, broad, hidden above by granular filaments..... .. 
Nerve'distinct throughout: s.ccscsscsesavrmuscsveciaveucoigeacvs 

Synoicous ; capsule elliptic ; ls. very short and obtuse 
Dioicous.s. leavestlongervand narrower -sjsasscaesamernsnccerssie ncransansinanannreiinsioaameas 

Capsule oblique ; Is. acuminate ; spores about 25 Me .....eeceeeeeeeeeeeeeees 6. aloides 
Capsule erect ; Is. usually obtuse ; spores about 15 pw. 

Capsule more or less elliptic, half covered by calyptra ...........:ccecseeeeees 4. rigeda 
Capsule cylindric, calyptra covering lid only ; ls. incurvediat tip ...... 5. ambigua 

ss. more or less distinctly bordered with long, narrow cells 
7 \beaves withoutistieh: bord iy, cc. ceaseminna sativa. ad scence oe dines nade arinenciene cae 

8 oe short, under 14 line long ; peristome teeth free ............... 
Leaves 2-3 lines long; peristome partly tubular .............0... 

Usually short ; Is. oblong, scarcely tapering, border variable 14. subulata 
Taller and slender ; Is. narrower, tapering, border distinct toapex...rg*. angustata 

Nerve widened in upper half of leaf, excurrent in a mucro ............ 8. atrovirens 
Nerve not widéerabovérthan: below? csmassusaasecinsiaunmucsanssatisaimanamainisametaainaiivea II 

ti Leaves very wide, soft, smooth at back and margin.... 9. cunerfolia 
Leaves distinctly papillose............c.ccsererssnancnesesveneee eles” ainda 12 

ie Leaves very obtuse, nerve not (or minutely) excurrent .. LF. mutica 
Nerve distinctly excurrent in a. cusp or hair-poOint cisvccvewie we .verserrseresteaeacbens 13 

B oe ovate-lanceolate, denticulate at apex ; capsule oblique ......... 7. suberecta 
Leaves oblong or obovate, entire (except ruralzformzs) ; capsule erect .2....... 14 

14 Leaves with spinitl Ose atraPOIN ES: sce snceaeu deaiasiad conrioealiecnasie gemodismvanenigs we D5 
Hair-points (or cusps) smooth or nearly so............0665 gg BO 

Leaves squarrose, with recurved margin (cells 10-12 m) .. snl 
5 Leaves erecto-patent, margin plane or nearly so above .....e.ce. cece ee eee eee ees 17 

rie ae obtuse, green at apex (except the Merve)... ..-..sseseeseetereeeseees 18. ruralis 
Ls. narrowed to a hyaline acute apex, confluent with the nerve 28*. ruraliformds 

"7 Gells: small, 6-7 2; ODSCULE)} CIGICONS a cccowmerpaeereweswsnrasnsnewasaneney 17. intermedia 
Cells 1¢-12 yw, clear; synoicous ; plant tall ..........:eseeeeeeeeeeeaeeeee ees 19. princeps 
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Leaves very concave ; nerve gemmiferous above... 1. ccs cee eee eee 20. Papillosa 
Nerve not gemmiferous cccssiseonreiaseresrcerrivvss ‘ 

Leaf-margin strongly revolute almost to apex ; peristome teeth free...72. maralis 
19 Margin plane above, or slightly revolute only .......c0.. scseeeeeeeeeeeeeeeee cea eenans 20 

20 Peristome teeth free ; hair points shortish ...... 0. Vahliana 
Peristome partly tubular ; hair-puints long.............ccccecceceec ences eee een aren eeeene 21 

az Plant very small; seta short ; capsule elliptic 13. canescens 
Plant robust ; seta long ; capsule cylindric ..........ee sees eee ee cence en ees 16. levipila 

A. PTERYGONEURON. 

1. Tortula pusilla Mitt. (Bryuwm pusillum Hedw.; Pottia 
cavifolia Ehrh., Schp. Syn.) (Tab. XXVI. K.). 

Plants very short, densely tufted, du/biform. Leaves more 
or less erect and imbricated, sma//, broadly oblong or obovate, 
very concave, obtuse or slightly pointed, cucullate at apex, margin 
slightly incurved; nerve excurrent in a short mucro or a long 
hyaline, terete, entire arista, bearing near the summit of the leaf 
one or two oval sacs, containing chlorophyllose granules, and 
finally splitting longitudinally so to form 2 or 4 lamella, as in 
Catharinea, but shorter. Cells in the lower part of the leaf 
rectangular, rather short (3-5 times as long as broad), with firm 
walls, the upper smaller, rounded-quadrate, slightly papillose. 
Seta red, short, 1-2 lines, capsule small, oval or elliptic, dark 
reddish brown, glossy, somewhat plicate or rugose when empty, 
gymnostomous ; lid obliquely rostellate, cells tn straight rows. 
Autoicous. 

Var. B. incana Braithw. (Gymnost. ovatum var. incanum 
Nees and Hornsch.). In dense oary tufts. Leaves with very 
Zong hair-points; capsule oz a very short seta, hardly exserted, 
shortly oval. 

Has. Walls and banks. Locally abundant. The var. B rare. Fr. winter and 
spring. 

A very distinct plant, not to be confounded with any but the next species ; 
indeed, were it not for its close affinity to that, it would undoubtedly be best placed, 
as has usually been the case, under Pottia. It is very variable in the length of the 
hair-point (which is indeed sometimes almost obsolete), and of the seta, and inter- 
mediate forms may frequently be observed between the type and the var. zzcana. 

The present species forms larger or smaller low patches or tufts usually producing 
abundant capsules, which by their deep purplish brown colour and large numbers 
give a very characteristic tint to the plant; in the next species the longer seta and 
paler fruit give a much lighter hue to the patches, and the two are asa rule distinguish- 
able from one another by this, even at some distance, when the fruit is mature. 

An allied plant, Pharomdtréum subsessile Schp., should be looked for here ; 
it differs in the denticulate arista, the capsule immersed and almost sessile, the 

calyptra lobed at the base. It is a frequent species in Germany. 

M 
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2. Tortula lamellata Lindb. (Barbula cavifolia Schp., Syn.). 
(Tab. XXVI. L.). 

Very near the last species, and indeed indistinguishable except 
by the fruiting characters (the hair-point however is perhaps 
never so long as it is sometimes found in that plant). Seta longer, 
2-4 lines; capsule oblong or cylindrical, sometimes slightly 
curved, brown, less glossy, furrowed when dry; calyptra larger ; 
lid with the cells spirally arranged. Peristome present but very 
fragile and always falling away with the lid, ¢eeth very slender, 
slightly twisted, united at the base by transverse bars. 

Has. Mud-capped walls and bare ground. Not common. Fr. winter. 

The tall seta, elongated paler capsule, and constant presence of a peristome, 
albeit a very imperfect one, are the chief characters separating this from the last 
species. I have found it in several localities in Northamptonshire on the mud caps of 
walls, usually growing in company with 7. pusz//a, and quite different in appearance. 
A single plant may here and there present an intermediate form, but in the vast 
majority of cases the two plants are perfectly distinct, the present having quite the 
appearance of a Tortula, while the facies of the other is rather that of a Pottia. 

It is impossible to view the peristome apart from the lid, and the best way to 
observe it is to look at it through the lid of a just ripening capsule, or it may be in 
part detached by crushing the lid under a cover-glass. 

B. ALOINA. 

3. Tortula brevirostris Hook.& Grev. (Sarbula brevirostris 
B. & S., Schp. Syn). (Tab. XXVII. A). 

Plants very short, gemmiform, gregarious in small clusters, 

pale green or reddish brown. Leaves all small, very concave and 
obtuse, the lowest roundish, very short, the upper oblong, margin 
inflexed, cucullate at apex, erecto-patent; xerve rather thin, not 
excurrent, lower cells rectangular, or rectangular-hexagonal, 
hyaline, thin-walled, large, the upper quadrate, or vertically 
compressed so as to be transversely oblong or elliptical, very 
incrassate, brownish yellow, pellucid. Seta short, 2-3 /ines long ; 
capsule small, narrowly elliptical; annulus broad, separating ; lid 
short, obliquely rostellate, about % length of capsule; peristome 
forming a single spiral, short. Spores small, about 15 » in 
diameter. Synorcous. 

Has. On mud-capped walls in limestone districts. Very rare. Edinburgh ; 
Buxton; Yorkshire. Fr. late autumn. 

Very near 7. r7g¢da in appearance, but smaller, with shorter seta and lid, and 
the leaves even shorter and more rounded; the fruit also appears to ripen a little 
earlier, and the synoicous inflorescence is a marked character of distinction. As in 
all the species of the section Aloina the leaves soon turn a purplish brown. The 
granular filaments on the nerve, asis the case with the lamellze of Polytrichum, give 
the leaves in this and the allied species a solid appearance. 
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4. Tortula rigida Schrad. (Barbula rigida Schultz, Schp. 
Syn.; ZYortula stellata Lindb., Braithw. Br. M. FI.) 

(Tab. XXVII. B.). 

Very small, but slightly larger than the last, in wider, brownish 
patches. Leaves similar, but the upper rather larger, longer, and 
narrower at the summit, more spreading ; nerve thick, vanishing 
at apex, or, rarely, running out into a mucro or longer hair. Seta 
Longer, 3-5 lines, deep or brownish red; capsule erect, narrowly 
elliptical or shortly cylindrical, larger than in the last, /¢d longer, 
usually fully half the length of the capsule, rostrate, straight or 
slightly curved; calyptra covering 4%-% capsule. Annulus broad, 
separating ; peristome longer, forming 13 turns of a spiral ; spores 
as in that species. Dvozcous; male plants minute. 

Has. Mud caps of walls in limestone districts. Not common. Fr. winter. 

ZT. rigida is recognisable without much difficulty from the last by the larger 
capsule with longer lid, and the dioicous inflorescence ; 7. amdzgua has the capsules 
distinctly longer, larger, and of a rather different texture, the peristome shorter, and 
the calyptra hardly reaching below the lid; the leaves are usually narrower and less’ 
obtuse than in the present plant, but not constantly so. 

Although the specihc name 77géda has, as Braithwaite says, been applied at 
one time or another to all the four species of this section, its use has been restricted to 
the present plant for more than half a century, and its retention can hardly lead to 
confusion at the present day. 

5. Tortula ambigua Angstr. (Barbula ambigua B.& S., 
Schp. Syn.; Zortula ericefolia Lindb., Braithw. Br. M. FI.) 

(Tab. XXVII. C.). 

Larger than the last in leaves and fruit; in dense patches. 
Leaves longer, lingulate, incurved and cucullate at apex and 
usually appearing obtuse, but slightly pointed when flattened out, 
spreading, slightly curled when dry, smooth at back. Seta red, 
paler above; capsule erect, elongate-cylindrical, dark brown, of 
rather thicker texture; lidelongate; annulus zarrow, persistent ; 
calyptra hardly reaching below the lid; peristome less strongly 
contorted; spores as in 7. brevirostris. Dioicous. 

Has. Mud-capped walls and banks in calcareous districts. Not uncommon, 
and locally abundant. Fr. winter. 

The capsules in this species are distinctly cylindrical, not elliptic as in the last, 
and the shorter calyptra will also serve to distinguish it. From the next it differs in 

the erect capsules and the less acute leaves, which, though variable in this respect, are 

rarely so short and obtuse as in 7. rigéda, and never so distinctly acute as in 7. 

alotdes. 
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6. Tortula aloides De Not. (7richostomum aloides Koch; 
Barbula aloides Firnr., Schp. Syn.) (Tab. XXVII. D.). 

Resembling 7. ambigua, but with the leaves distinctly 
longer, narrowed above and acute, not cucullate at apex, 
mucronate with the excurrent nerve. Seta bent just below the 
neck of the capsule, which is therefore zuclined. Calyptra 
reaching a little below the lid; capsule cylindric, slightly curved 
or swollen on one side; peristome teeth once twisted, convergent 
above when dry; spores larger, about 25 » in diameter- 
Annulus narrow, persistent. Dioicous. 

Has. Calcareous banks and wall tops. Not common. Fr. winter. 

Fasily known by the narrowed, acute leaves, and the inclined capsule. The 
peristome teeth show considerable variation both in length and direction. 

C. DESMATODON. 

7. Tortula suberecta Drumm. (Desmatodon obliquus B. & S., 
Schp. Syn. et plur. auct.) (Tab. XXVII. E.). 

Short, tufted or gregarious, dull or yellowish green. Leaves: 
erecto-patent, slightly crisped when dry, thin, concave, ovate- 
oblong or ovate-lanceolate, acute or acuminate; margin revolute 
to near apex, extire or faintly denticulate above; nerve excurrent 
in a rather long yellowish hair; cells above hexagonal, obscure, 
papillose, one or more rows at margin more pellucid, forming a 
paler border. Seta slender, capsule od/:gue, sub-cylindric, slightly 
curved or straight; basal membrane rather long, teeth fragile, 
oblique, but hardly spirally twisted. Spores rather large, strongly 
papillose. Autoicous. 

Hap. Alpine rocks. Very rare. Scotland (v. Braithw., Br. M. FL, Vol. I., 
p- 277). Fr. late summer. 

Nearly allied to 7. systya and other species of the genus Desmatodon Brid., 
it differs in the acuminate, aristate leaves, usually faintly denticulate above, from that 
and all the allied species. 

T. systylia ( Desmatodon systylius P. & S.) exists in some old herbaria labelled as 
Pottia cavifolia var. prlefera, and purporting to have been gathered by Dickson near 
Aberfeldy. It is an alpine plant, found in Norway and Central Europe, and is hardly 
likely to have been found in the locality named. It differs from the present species in 
the erect capsule and entire leaves with plane margins, from Z. atrovirens in the 
longly excurrent nerve and plane borders. 

8. Tortula atrovirens Lindb. (Grimmia atrovirens Sm.; 
Barbula atrovirens Schp., Syn.; Desmatodon nervosus B. & S., 

plur. auct.) (Tab. XXVII. F.). 

Densely gregarious or tufted, short, dark green. Leaves 
spreading, sfrrally twisted and imbricated when dry, oval-oblong 
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or sub-spathulate, broadly and shortly acute, concave; margin 
strongly revolute ; nerve yellow, excurrent in a very short mucro, 
much thickened in the upper part of the leaf, sometimes granulose 
on the upper surface. Cells at base lax, thin-walled, hyaline, 
rectangular, the marginal rather shorter, above quadrate, at apex 
rounded-quadrate and obscure, minutely papillose. Seta short, 
reddish, 13-3 lines in length, capsule smad/, short, oblong, 
exannulate; lid obliquely rostellate, about half the length of the 
capsule; peristome teeth rather short, on a short but distinct 
basal membrane, somewhat irregular, oblique or very slightly 
twisted, more strongly so when moist. Autoicous. 

Has. On earth and walls, usually near the sea. Not common. Fr. spring. 

This species forms, in conjunction with one or two Continental ones, another 
link, additional to the species of the section Pterygoneuron, between Pottia and 

Tortula. In the short capsule and seta, as well as in the leaf, it has much the appear- 
ance of a Pottia, especially coming near to P. /anceolata, but besides the points of 
difference noticed under that plant, the peristome is quite that of Tortula, and the 
cells of the lid show a tendency to the spiral arrangement characteristic of the latter 
venus. 
_ The thickened nerve and small leaves will readily distinguish it, even when barren, 
from any of its nearer allies. 

The lower part of the stem is usually embedded in the soil on which it grows, 
leaving only the upper part free, and rendering the plant even shorter in appearance 
than it really is. 

9. Tortula cuneifolia Roth (Bryum cunetfolium Dicks.; 
Barbula cuneifolia Brid., Schp. Syn.) (Tab. XXVII. G.). 

Gregarious or loosely tufted, bright green, very short. 
Upper leaves /arge, forming a terminal rosette, spreading, when 
dry slightly crisped and incurved, but not spirally twisted, broadly 
obovate-spathulate, short, acute, or slightly acuminate, rarely 
obtuse, concave or almost plane, thin, soft; margin plane; nerve 
thin, excurrent in a cuspidate point or a short mucro, very rarely 
vanishing; cells lax and hyaline at base, above large, pel/ucid, 
rounded-quadrate, thin-walled, two or three rows at margin more 

incrassate and usually more chlorophyllose, forming a more or less 
distinct border to the leaf; a@// smooth at back and margin. Seta 
elongated, 4-8 lines long, reddish, capsule narrowly oblong or 

cylindrical; lid shortly rostellate, about } length of capsule; 
peristome teeth froma rather broad basal membrane, long, strongly 
twisted. Autoicous. 

Has. Banks near the sea, rarely inland; not uncommon on the south coast. 

Fr. spring. 
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The texture of this species is remarkably soft and delicate, and from its wide 
leaves with lax smooth areolation it cannot be taken for any other species of the genus. 
The leaves are frequently almost as broad as long, but are variable in form and degree 
of obtuseness. They are not unlike some of the broad-leaved species of Pottia, such 

as P. Wilsoni and P. viridifolia, but these are almost always smaller and narrower, 
and have papillose areolation and recurved margins. 

10. Tortula Vahliana Wils. Barbula Vahliana Schultz., 
Schp. Syn.) (Tab. XXVIL H)). 

Stems short, gregarious, pale green; resembling 7. muralis 
var. estiva. Leaves patent, soft, erect and slightly twisted when 

dry, oblong-lingulate, obtuse or slightly acute, ¢hz7 ; margin p/ane 
or here and there lightly recurved, very rough with projecting 
double papille; nerve thin, excurrent in a short point or long 
greenish arista; cells rectangular and hyaline at base, rounded- 
hexagonal above and opaque with chlorophyll and papille, 1-2 
rows at margin more pellucid, forming a faint border. Capsule 
longly cylindrical, on a dark red seta, slightly curved; lid shortly 
rostellate, 4 length of capsule; annulus broad; peristome long, 

twisted, from a short but distinct basal membrane. Autoicous. 

Var. 8. subflaccida Lindb. (T. oblongifolia Wils.). Smaller, 
leaves shorter, more opaque, margin plane, nerve shortly 
excurrent; capsule and lid shorter. 

Has. Banks, usually on calcareous soil; very rare. Sussex ; Cambridgeshire ; 
Herefordshire. The var. 8 near Dublin. Fr. spring. 

Although very much resembling some forms of 7. mzvalzs, especially the var. 
a@stiva, there is not likely to be much difficulty in identifying the present species, the 
habitat and mode of growth being quite different from the tufted or densely crowded, 
rupestral habit of that moss ; the leaves too are broader and thinner, with the margin 
less strongly and regularly revolute, and the capsule more elongate. As in the last 
species, the leaves are subject to much variation in form, and the hair-point is variable 
in length. Like Z. czezfocra it is a southern, indeed a Mediterranean species. 

11. Tortula marginata Spruce. (Barbula marginata 
B. & S., Schp. Syn.) (Tab. XXVII.1.). 

Short, densely gregarious or in wide patches; pale or dark 
green above, brown below. Leaves erecto-patent, when dry very 
slightly twisted, zarrowly oblong or lingulate, sub-acute, rarely 
obtuse; margin plane, bordered with a distinct yellowish band of 
2-4 rows of linear cells in two layers, paler than the rest of the 
leaf, nerve excurrent in a short green mucro; upper cells small 
and dense, sub-quadrate, very opaque and obscure, papillose. 
Seta bright orange red, slender; capsule oblong-cylindric or 
shortly cylindric; lid about 4+ length of capsule; peristome on a 
short basal membrane. Jo/cous. 
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Has. Stones and walls, often on sandstone; not common. Fr. spring, but not 
confined to one season. 

Usually more slender than 7. mzvralzs, in wide patches, not in small cushions ; 
and distinct from all but the var. e@st7va of that species in the short mucro; I have 
seen specimens of that variety, however, which could certainly not be recognised 
except with the aid of the microscope, when the distinct, pale, yellowish border 
marks off 7. marginata from all the allied species. The pale red, slender seta gives 
it a different appearance from ordinary forms of 7°. mzrales and from 7. Vahézana. 

12. Tortula muralis Hedw. (Bryum murale L.; Barbula 
muralis Timm, Schp. Syn.) (Tab. XXVIIF. J.). 

In its typical form growing in small dense cushions, some- 
times in extended patches, short, in its tallest state rarely $ an 
inch high; dull or bright green, hoary. Leaves patent, when dry 
twisted and curled, ob/ong or elongate-lingulate, obtuse; margin 
revolute, not thickened, slightly yellowish; nerve yellow, excurrent 
in a long hyaline smooth hair, usually fully half the length of the 
leaf; cells as in the last species, but without the marginal band. 
Capsule shortly and rather widely cylindric, on a purple seta; lid 
rostellate; peristome teeth from a narrow basal membrane, 

spirally twisted. Aztozcous. 

Var. B. rupestris Wils. (Barb. muralis var. rupestris 
Schultz). Robust, ¢a//, more branched; leaves larger, broader ; 
seta very dong, sometimes one inch, capsule /onger, cylindric. 

Var. y. gestiva Brid. Short, densely gregarious in wider 
patches, bright green; leaves narrower, /imear, nerve excurrent 
in a green mucro or very short hair; seta and capsule shorter. 

Has. Walls and stones; very common. The var. 6 on wet rocks, etc., not 
common. The var. y on shady sandstone and calcareous rocks, more rare, Fr. 
spring. 

One of our commonest and in its typical form most distinct mosses. The var. 
@stiva is the only form that is at all likely to be mistaken for any other plant, ¢.¢., 7. 
marginata ; but the leaves are usually more twisted, the seta stouter and darker, and 
in any case the leaf margin offers a crucial distinction ; although sometimes very 
narrowly recurved, the double thickness renders it almost always darker and more 
opaque than the rest of the leaf, whereas in 7. marginata the border is paler and 
more translucent, and its structure totally distinct. 

As in some of the other species of this section, two or three marginal rows of cells 
are usually more pellucid and incrassate, and yellowish, thus forming a paler yellowish 
band ; but owing to the recurving of the margin this character is only noticeable upon 
careful examination. 

In very dry situations the tufts become very hoary with the elongated hair-points. 

13. Tortula canescens Mont. (BSarbula canescens Bruch, 
Schp. Syn.) (Tab. XXVIL. K.). 

Resembling the last species, but J/ess pulvinate, densely 
gregarious, bright green when moist, hoary only when dry. 
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Leaves concave, rather shorter and wider, margin less widely 
recurved, hair-point rather shorter. Seta shorter, capsule 
smaller, oblong; lid half the length of the capsule; peristome 
from a long tubular basal membrane, forming a tessellated tube 
for almost half its length. Autoicous. 

Has. On earth, very rare; Hastings; Clova; Radnor; Cornwall. Fr. 
spring. 

Although the vegetative points of difference between this and the last species are 
of some value, it would hardly be safe to attempt to distinguish barren plants from 7. 
muralis ; the difference in the tube of the peristome is the only obvious and, of course, 
an important difference. It is, however, a smaller plant in all its parts than the 
typical form of that species. 

The pale yellowish border to the leaf, mentioned under 7. mzralis, is more 
marked in this plant owing to the margin being less recurved, and indeed sometimes 
almost plane. 

D. SYNTRICHIA. 

14, Tortula subulata Hedw. (Bryum subulatum L.; Barbula 
subulata P. Beauv., Schp. Syn.) (Tab. XXVIII. A.). 

Stems loosely tufted or densely gregarious, short, rarely 4-inch 
in height, bright green. Leaves large, 2-3 lines long, erecto- 
patent or more widely spreading, when dry crisped and contorted, 
but hardly spirally twisted, with the yellowish margins and 
strongly prominent pale glossy nerve conspicuous; od/ong- 
lanceolate or narrowly oblong-spathulate, at apex rounded and 
shortly acute, or slightly tapering; nerve stout, excurrent in a 
longer or shorter mucro, margin slightly but variably recurved, 
sometimes on one side only, or quite plane, wth a distinct yellow 
border of linear, often bistratose cells reaching from the base to 
a variable height, sometimes to apex, but usually vanishing near 
the middle, at apex s/7ghtly denticulate, irregularly crenulate, 
or almost entire; cells of the lamina at base lax, hyaline, 
rectangular, narrower and yellow at margin, becoming chloro- 
phyllose and smaller above, in upper part rounded or rounded- 
quadrate, rather variable in size, obscure, very chlorophyllose and 
finely papillose or almost smooth. Seta stout, 3-2 inch long, 

reddish, strongly twisted and angular when dry; capsule large, 
very long (frequently }-inch), cylindric, slightly curved, thick- 
walled ; lid rather obtusely rostrate, } length of capsule; calyptra 
large, shining, golden brown; peristome long, pink, the teeth 
united into a tube for about 2 their length. Autoicous. 
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Var. B. subinermis Wils. Slender, leaves rather short, 

faintly bordered, very shortly mucronate, capsule and seta 
shorter. 

Has. Sandy banks, common. The var. B rare. Fr. summer. 

Although several characters, as described above, are extremely variable, they are 
not such as are likely to give rise to any difficulty in identifying this plant, which is 
readily known both by its leaves and by its capsule, which is extremely long, 
especially when contrasted with the short stems. ‘he cells are usually rather small 
and very obscure, but are occasionally larger and more pellucid. The narrow border 
of linear cells is frequently replaced in the upper part of the leaf by an often wider 
land of shorter celis almost like those of the rest of the lamina, but paler and more 
pellucid. For the characters which separate it from the sub-species Z. angustata 
Wils. see below. 

* Tortula angustata Wils. (Bard. subulata var. angustata 
Schp., Syn.) (Tab. XXVIII. B.). 

Very near 7. subulata, but markedly differing in habit. 
Taller and more slender, ¥-1 inch high, dull green. Leaves dong, 
narrowed, tapering to a narrower, more acute point, border 

thickened, cartilaginous, of narrow cells, distinct to apex, where 
it is more strongly toothed. Seta longer and more slender ; 
capsule paler, more slender and more arcuate; peristome paler, 
more slender; lid rather longer and more acute. 

Has. High exposed banks; rare. Fr. spring. 

Although the above characters are mostly comparative, the plant is very different 
from typical 7. sedzlata, markedly so in the form of the fruit, and it certainly merits 
a higher rank than a mere variety ; still it seems best to subordinate it to that species 
rather than to give it a separate specific position. 

15. Tortula mutica Lindb. (Barbula latifolia B. & S. 
Schp. Syn., et plur. auct.) (Tab. XXVHI. C.). 

Dusky yellowish green, in smooth wide patches or smaller 

tufts, 3-1 inch high, slightly branched. Leaves larger and more 
crowded upwards, forming a terminal cup-shaped rosette, soft, 
when dry dull brown or blackish, flexuose and appressed ; 
broadly spathulate from a narrow base, very obtuse and rounded 
at apex, margin narrowly recurved in the lower half, plane and 
undulate above, with the marginal cells a little more obscure or 
discoloured, often eroded, rough with projecting papillae; nerve 
stout, brownish, reaching apex or minutely excurrent, or vanish- 
ing just below the summit. Basal cells lax, rectangular, the 
median hyaline, those near the margin usually chlorophyllose, in 
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upper part of leaf very small, roundish, regular, in oblique rows 
radiating from the nerve, obscure, finely papillose. Seta short, 
2-3 lines long, capsule sma//, cylindrical, slightly curved; lid 
41 length of capsule; tube of peristome } the whole length; 
annulus narrow. Dioicous. 

Has. Roots of trees by water. Not uncommon. Fr. very rare, early summer. 

A very distinct species, usually growing in spots liable to flooding, and hence 
often embedded in mud. The fruit, so far as my experience goes, even when present 
is only sparingly produced. It somewhat resembles Crnclédotus Brebissonz; the 
differences are pointed out under that plant. 7. deuvzpi/a, in addition to the hair- 
point has the leaves narrower, less soft and flaccid, and almost always with some 
differentiation of the marginal cells in the upper part. 

16. Tortula levipila Schwgr. (Syntrichia levipila Brid.; 
Barbula levipila B. & S., Schp. Syn.) (Tab. XXVIII. D.). 

In small or wide tufts, bright or deep green, reddish below, 3-1 
inch high; stems branched, radiculose below. Leaves spreading, 
the uppermost slightly recurved, when dry incurved and twisted, 
appressed to the stem or slightly spirally contorted; oblong- 
spathulate, rounded and obtuse or emarginate at apex or very 
slightly acute-pointed; nerve strong, red, excurrent in a long 
Jlexuose hyaline arista, reddish at the base, smooth or very 

Saintly denticulate, about half the length of the leaf; margin 
narrowly recurved about the middle of the leaf, almost plane 
above; upper cells small, hexagonal-rounded, odscure, papillose, 
the marginal similar, or more frequently in two or three rows 
more incrassate and less chlorophyllose and obscure, so as to form 
an indistinct border, rough at edge with double papillz. Seta 
rather longer than in the last, 3-5 lines, capsule elongate- 
cylindric, narrow, slightly curved; lid and peristome as in the 
last. Autoicous. 

Has. . Trunks of trees, common. Fr. summer. 

A form of this species may occasionally be found with the young apical leaves 
malformed ; more rarely they are transformed into oval gemmze—the state called 
Barbula pagorun by Milde. The degree of distinctness of the marginal band is 
subject to great variation. 7. rzralis differs in the taller stems, more recurved 
leaves without a distinct border, and dentate arista. 7. zzfermedia in the rough 
arista, in the colour browner and not so usually bright green, and in the terrestrial or 

rupestral, not arbwrescent habitat. After examining a number of plants of 7. devipzla 
and 7. rural:s I am driven to the conclusion that the relative size of the cells affords 
no safe guide to their identification ; in both the cells are somewhat variable in size. 
In 7. ¢ntermedda they are smaller than in-either of the other two species, and still 
more obscure. 
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17. Tortula intermedia Berk. (Syntrichia intermedia Brid.; 
Barbula intermedia Milde, Schp. Syn.; Tortula montana Lindb., 

Braithw. Br. M. Fl.) (Tab. XXVIII. E.). 

Somewhat intermediate between 7. /evifila and T. ruralis ; 
robust, in large tufts, dul or brownish green, hoary above, 1-14 
inches high. Leaves crowded, erecto-patent, straight or very 
slightly recurved, flat or somewhat concave, incurved and 
appressed when dry, the upper ones sometimes slightly spirally 
twisted, variable in size, but zsually smaller and shorter than in 
T. ruralis, oblong-spathulate, very obtuse and even emarginate 
at apex, margin /ess strongly recurved and only in the lower half ; 
cells much smaller above, very dense and obscure, hardly distinct 

at margin, which is verruculose, but less highly so than in 7. 
ruralis; nerve strong, red, excurrent in a shorter, less toothed 

artista. Capsule shorter than in that species, on a shorter seta ; 
peristome also shorter. Dioicous. 

Has. Calcareous rocks and soil; frequent. Fr. spring. 

Differs from the last species, in addition to the characters there mentioned, in the 
taller stems, the red nerve, the dioicous inflorescence, and the absence of any distinct 
border in the upper part of the leaf. Forms of 7. rural7s, when growing on walls or 
stony ground, frequently resemble it, but are easily recognised by the more or less 
squarrose leaves, the larger, more distinct cells, and more strongly recurved margin, 
as well as by the more strongly toothed arista. 

When growing on the ground it is often of a rich golden brown colour. 

18. Tortula ruralis Ehrh. (@rywm rurale L.; Barbula 
ruralts Hedw., Schp. Syn.) (Tab. XXVIII. F.). 

In loose, tall cushions, 1-3 inches high, dright green above, 
bright reddish brown below, robust; stems branched. Leaves 

less crowded, more so at the apex of the stems, sqguarrose- 
recurved especially above, when dry appressed and slightly 

twisted, with two longitudinal plicze which are faint when moist 
but distinct when dry; longly oblong-elliptical or oblong-spathu- 
late, concave-carinate, at apex obtuse or emarginate, more rarely 
acute; margin reflexed almost to the summit; nerve reddish, 
muricate at back above, prominent behind, excurrent in a long, 
flexuose, strongly spinulose arista which is hyaline above, often 
reddish at base, sometimes equalling in length the rest of the leaf. 
Cells at mid-base lax, rectangular, hyaline, towards margins 

coloured, above rounded-hexagonal, strongly papillose, rather 
obscure, the walls frequently brown and incrassate ; marginal 
cells hardly distinct, strongly verruculose with coarse, bifid 
papilla. Seta long (about 1 inch) stout, reddish, capsule zarrow/y 
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cylindric, slightly curved, Jong; lid large, half as long as the 
capsule; peristome very long, tubular in the lower half, pink. 

Dioicous. 

Has. Thatched roofs, stony ground, walls, etc. Common. Fr. spring. 

A very fine species, often covering the thatch of roofs, and then reaching its 
highest development ; when growing on the ground or on walls it is often shorter, of 
a browner tint, with shorter, straighter leaves, in short with more the appearance of 
T. intermedia ; but I have not observed, in these forms, any corresponding approach 
to that species in leaf structure or in other distinguishing characters, and I am there- 
fore inclined to allow 7. zntermedia full specific rank, though in the opinion of many 
continental botanists it does not deserve more than a subordinate position. With the 
following sub-species it is different; the fruiting characters are the same as in 
T. ruralis ; the areolation presents no points of difference, and, moreover, intermediate 
forms may be observed. 

T. ruralis rarely grows on trees, and is not likely, for that and other reasons, to 
be confounded with 7. devipila ; T. princeps is synoicous, and has the leaves erecto- 
patent, not recurved. 

* Tortula ruraliformis Dixon. (Barbula ruraliformis Besch.; 
T. ruvalis var. arenicola Braithw., Br. M. FI.) 

(Tab. XXVIII. G.). 

Differs from 7. rzradis in the colour, golden brown or reddish, 
very rarely green above, in the leaves somewhat xarrowed above 
and at apex acute with the lamina running out into a hyaline 
dentate point becoming confluent with the excurrent nerve. 
Perichetial bracts broader, plicate. 

Has. Sandy sea-coasts, not common. 

The somewhat acuminate leaves, acute, with the lamina on each side of the nerve 
hyaline at apex and forming a broad point similar to that of RKhacomitrium give this 
plant a very distinct appearance, and form a character which can hardly be considered 
unimportant ; the degree of acuteness however varies somewhat, the lower leaves, too, 
being sometimes quite broad and obtuse at apex, and intermediate forms are also 
found ; the fruit, moreover, is in all respects that of 7. ruraézs, and on the whole it 

ae hardly be conceded specific rank. It is usually a more robust plant, with longer 
eaves. 

It is rarely found inland, but on some parts of our coast it is abundant, usually 
being embedded up to the apex in the sand; in West Cornwall it is in places so 
abundant (while the typical form of 7. ruralis is rare) that the late W. Curnow told 
me he had always taken the present plant for typical 7. rura/7s, and the roof-growing, 
obtuse-leaved plant for a variety ! 

The fruit is much less common than is the case with 7. ruralzs. 
Barbula aciphylia B. & S. is an allied plant, probably also to be ranked under 

T. ruralis, with the leaves similarly acute, but the nerve running out into a red, 
hardly hyaline, rigid arista, which is almost entire. 

19. Tortula princeps De Not. (Sarbula Miilleri B. & S.,, 
Schp. Syn.) (Tab. XXVIII. H.). 

Tall, robust, resembling Z. ruralis. Stems forked, with 
short nodose branches. Leaves 7a interrupted rosulate tufts 
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along the stem and at the summit of the branches, spreading, 
haraly tf at all recurved, large, broadly oblong-elliptic, obtuse, 
rounded, sometimes emarginate at apex; margin revolute to or 
somewhat above the middle; nerve stout, red, excurrent in a 
hyaline, slightly toothed hair-point. Upper cells quite as large 
as in 7. ruralis, more pellucid and less obscure, papillose, one 
row at margin often slightly distinct, compressed and transversely 
elliptical, rather more opaque. Capsule cylindric, slightly curved, 
long, dark brown. Synozcous. 

Has. Rocks and walls, rarely tree-trunks, usually in mountainous districts. 
Rare. Fr. spring. 

This very handsome moss is readily distinguished from 7. rzyalzs by the interrupted 
stems, and the leaves not recurved, with slender, faintly-toothed hair points. Starved 
plants come near 7° zvfermedia, but the large size of the cells will at once distinguish 
them, as well as their much greater distinctness. The margins too, are more distinctly 
recurved. The synoicous inflorescence is also an important character. 

20. Tortula papillosa Wils. (BGardula papillosa C. M., 
Schp. Syn.) (Tab. XXVIII. 1.). 

Short, rarely 4 inch high; dark or olive green, in very small 
tufts or patches. Leaves spreading, when dry appressed to the 
stem and hardly twisted, concave with the margins involute, 
becoming still more so when dry, broadly obovate-spathulate, at 
apex rounded and obtuse or very shortly pointed; nerve ¢hzck, 
spongy, at back covered with very elevated papille, gemmiparous 
above in front ; excurrent in a mucro or longer cuspidate almost 
entire point; cells at base rectangular, a few only hyaline; above 
rounded, larger than tn the preceding plants of this section, with 
rather thick walls, pe//ucrd, smooth in front, at back sparsely and 
shortly papillose. Capsule short, on a short seta, reddish brown. 

Has. Trunks of trees; not uncommon. Sterile in Britain. 

A quite distinct and easily known species, nearest to 7. /evipila, but readily 
known by the gemmee and the concave leaves with involute margins, and very different 
areolation. The gemme are oval or roundish articulate bodies of a bright yellowish 
green, very numerous and conspicuous on the younger leaves, but usually lost on the 

older ones. ; : 

The fruit has only been found in Australia and New Zealand. 

Tribe 2. Trichostomee. 

Leaves usually lanceolate, tapering and acute, rarely-oblong 
in outline; upper areolation very small, rounded or angular, 
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usually papillose and opaque; capsule cleistocarpous, gymnos- 
tomous, or with a peristome of 16 teeth entire or divided partially, 

or cleft to base into 32 filiform papillose segments, straight or 
twisted, on a very short basal membrane. 

40. BARBULA Hedw. 

Slender, tufted plants, usually with a dull, fuscous tinge, 
especially in the lower part. Leaves small, arrow, never wider 
above and usually gradually narrowed to a slender point ; nerve 

mostly vanishing in apex, rarely distinctly excurrent ; basal cells 
small, rectangular, or similar to the upper, at apex usually very 
small, often more or less incrassate. Capsule small, resembling 
that of the smaller forms of Tortula; peristome from a very 
short membrane, teeth 16, straight, short and imperfect, or long 
and twisted, cleft or divided to base. Lid, calyptra, etc., as in 
Tortula. 

A large genus, forming a fairly natural group, closely allied 
to the last, but with a facies and growth distinct and easily 
recognised with alittle practice. B.unguiculata and B. convoluta 
are the only British species the leaves of which, from their form, 
might give rise to a doubt as to their position. 

B. Woodii Schp. from Killarney is, according to Braithwaite, 
only Zygodon Mougeotit. 

f Nerve excurrent in a distinct mucro or cuspidate point ; (peristome long, twisted)..z 
Neve ending in or Below apex: scasseiniss cassecaameiaeaventeoasquaneveree rane’ i 

Leaf-margin strongly revolute from base to apex ; ls. about 3 line long . 
Margin plane or nearly so:towards ApeX® caseceatienssesinespsunenags aeetiancoes sees seecawen 

fLeaves ObWUSé; MUCKONALE 2... cnsnsrndace se ramdvadsasticacindtetanedundemiaanecer r2. revoluta 

\ Leaves acute, cuspidate ......... 1. Hornschuchiana 

(beaves tapeninin ta ACU be -POItS 05.2 ssn csusaamasinbinigio soo nditiga dencsisgabeweng noniataamease Res 5 
‘Leaves more or less obtuse, mucronate or CUSPIMALS sarecdaecsasahad samteiean ance 6 

fs Nerve shortly excurrent; cells TOUNdEd sssinissiacssabiocaevncsoesaesace soanes 9. gracilis 
(Nerve excurrent in a very long point ; cells more quadrate.........70. zcmadophila 

Leaves 4 line or less; pericheetial Is. long, convolute ............00:e00- 13. convoluta 
Leaves usually over I line ; pericheetial ls. not conspicuous.........74. wguiculata 

{ Leaves long, strongly sinuose at margin, toothed at apex ........06ee 8 stnuosa 
‘Leaves not sinuose, entire (except sometimes 72cbella) oo. ceseseceececee essen senee 8 

f Leaves 4 line or less ; perichzetial Is. long, convolute ........ LZ. convolula 
\ Leaves usually over 4 line; perichzetial Is. not conspicuous ...........cceeseeeeeeee eee 9 

f Leaves short, often obtuse (penstomershort) | vaiewseeenaeits 10 
\ Leaves tapering and acute, or long and sub-obtuse ..............ceecee cece seeeeeeeee II 

tol Ls. widely ovate-lanceolate ; nerve ending in the thick point; green...... r. lurida 
Ls. lanceolate, upper obtuse ; nerve ceasing below apex ; olive-brown...3. tophacea 

f Lower ls. red ; Is. often denticulate at apex ; paroicous or synoicous...... 2. rubella 
\-Lower Is. not.redis Is: entiréis: GiGicOuS: sscasisasinnaaraastaxvaencosenveaseavtaneaneysiiene 12 
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$3 Basal cells distinct, rectangular, more or less elongated .........sssseseeeaeeeeeeeaee 13 
Cellsralttiost:tidiform ito! Dase iss vow sec e ciety ssowinnstaaloumins das ned dio sea vasamnsaesasmnbient 15 

x Upper cells more or less rounded-hexagonal ; peristome short, straight...6. -¢eddala 
3 Upper cells quadrate ; peristome long, twisted .............ceseeseeceeeeeeeeeeeaaeeeeeee 14 

14 Ls. linear-lanceolate, long, spreading ; capsule cylindric ... 7. cylindrica 
Ls. lanceolate, short, straight, more acute; capsule oblong 7*. vinealis 

15 {ts erecto-patent, some (at least) sub-obtuse ; robust ; peristome short...5. spadicea 
Ls. squarrose, more acute ; slender ; peristome long, twisted..........:sseeeeeeeenee 16 

16 Ls. trifarious, recurved, reddish, with short points.............. d™. recurvifolia 
Ls. less recurved, more tapering, lurid green .......0....cceceeeeeeeeeeeee nue ees 4. fallax 

1. Barbula lurida Lindb. (Didymodon luridus Hornsch.) 
(Tab. XXIX. A.). 

Short, rarely more than an inch in height; in dense tufts, 
dull deep green, frequently tinged with brown, pale brown below; 
stems rather slender, slightly branched. Leaves erecto-patent, 
when dry erect, closely imbricated (especially the upper ones), 
hardly twisted ; concave, ovate-lanceolate, or deltoid-ovate, 
quickly narrowed to a wide, obtuse or slightly acute point; margin 
recurved below on one or both sides, slightly thickened above; 
nerve thick, strong, vanishing just below the apex or reaching to 
the point; cells small, distinct, hexagonal or rounded-quadrate, 
rather incrassate, at the extreme base hardly altered, a little 
larger and a few slightly elongated; all smooth or faintly mam- 
mosely protuberant. Capsule on a purplish seta, oblong or 
shortly cylindric, lid conical-rostellate, often oblique; peristome 
teeth not united at the base, short, slender, rather irregular, simple 
or cleft above, pale yellowish. Dioicous. 

Has. On rocks, most frequently calcareous, and stumps ; more commonly, but 
by no means always, near water. Fr. very rare, winter. 

Although somewhat variable in habit and structure, this species may generally 
be known by its short, broad, concave, usually obtuse leaves, closely imbricated when 
dry ; B. tophacea differs in its narrower leaves and more elongated basal areolation ; 
B. fallax var. brevifolta very much resembles it, and when barren can sometimes 
hardly be distinguished except by its more straggling, laxer habit, somewhat softer 
leaves and distinctly narrower nerve. 4. /urzda is more rigid in its growth than most 
of the allied species. I have seen barren forms of Ceratodon purpureus which much 
resemble it, but under the microscope the resemblance would disappear. 

The leaves vary much in form, in the degree of recurving of the margins, and in 
the width of their points; one form has the margins widely recurved to the apex, 
which is very obtuse and rounded. Several continental species are very much like 
the present in the outline of their leaves, but differ in other points. 

I have found 4. /uréda in many places in the midland counties of England, but 
invariably sterile. 

2. Barbula rubella Mitt. (Bryum rubellum UHoffm.; Didy- 
modon rubellus B. & S., Schp. Syn.) (Tab. XXIX. B.). 

Taller, 1-2 inches high, in large soft patches, bright or deep 
green above, below bright rusty red; stems slender, branched. 
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Leaves spreading and recurved from a more erect whitish base, 
when dry flexuose and slightly curled, the uppermost larger, 
long, narrowly linear-lanceolate, with a short acute point; margin 
widely recurved to near apex, faintly or distinctly and trregularly 
denticulate at point ; nerve vanishing in the apex or excurrent in 
a minute apiculus; cells guadrate, obscure, papillose, at base 
narrowly elongate-rectangular, pellucid. Perichzetial bracts long, 
sheathing ; seta long, red; capsule erect, cylindrical, pale brownish 
green, reddish brown when old; annulus distinct, fragile; 7d 
rostellate, usually very short, oblique ; peristome teeth united at 
base in a very short membrane, 16, short, pale red, linear, with a 
median line but rarely divided, nodose at the articulations. 

Paroicous or synoicous. 
Var. B.dentata Braithw. (Didymodon rubellus var. dentatus 

Schp.). Plant taller, leaves longer, margin recurved only to about 
the middle, strongly dentate above; lid longer. 

Var. y. ruberrima Braithw. (Didymodon rubellus var- 
ruberrimus Ferg.). Plants taller, with very slender branches, 
all red or only the tips yellowish ; leaves a// very short, appressed. 
and slightly twisted when dry, from a widely ovate base shortly 

acuminate to a stout acute point, mostly formed by the nerve, 
entire; lower cells smaller and shorter. 

Has. Rocks, stony places, walls, etc., most abundant in mountainous regions ; 
very common. The var. 8 on mountain rocks; the var. y in similar situations, 
principally near streams and waterfalls. Fr. autumn. 

The specific name is very appropriate, the bright, brick red colour of the lower 
leaves being almost invariably present and very characteristic ; indeed it may nearly 
always be relied upon to distinguish the species from allied plants. The fruit too is. 
distinct and little variable: in the var. dentata the lid is markedly longer, and with 
the other characters is held by some bryologists to constitute a sufficient specific basis 
for this plant ; the amount of denticulation in the leaves is, however, greatly variable, 
and in the same tuft with normal capsules I have occasionally found one or two with 
the lid no longer than in typical 72ée//a. The antheridia in this variety are rare, and 
are often quite absent on fertile plants; I have, however, found them occasionally 
mixed with the archegonia ; and as, even when they are absent from the lower bracts, 
numerous paraphyses are constantly found, the suppression of the antheridia is clearly 
due rather to simple abortion than to any actual difference in the character of the 
inflorescence. The var. ruberrima is even more distinct in habit, and, according to 
my own experience, is extremely rare in fruit; indeed though I have gathered it in 
many localities I have never found it fruiting. It is very much like Didymodon rufus 
Lorentz, but that has larger, wider leaves, with smaller basal cells and narrower nerve.. 

3. Barbula tophacea Mitt. (Trichostomum tophaceum Brid., 

Schp. Syn. ; &. drevifolva Lindb., Braithw. Br. M. F1.). 
(Tab. XXIX. C.). 

In dense irregular tufts, olive green or brown above, below 
frequently much encrusted with hard calcareous matter and 
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whitish; very variable in height, usually about 1 inch high, 
frequently more. Leaves spreading, the uppermost rather the 
longest, when dry incurved and slightly twisted, odlong-lanceolate 
or lingulate, broad at apex and obtuse or very shortly pointed, 
carinate ; margin revolute, entire; nerve strong, vanishing below 
the apex; cells at apex irregularly elliptic, the marginal 
smaller, crenulate-papillose, below sub-quadrate, at base shortly 
rectangular; a// thick-walled, pellucid, and very distinct, the 
upper slightly papillose. Seta rather stout, dark red; capsule 
elliptic or broadly oblong, rather wide-mouthed when dry and 
empty, dark brown; lid oblique, longly rostellate, annulus almost 

obsolete, persistent; peristome teeth short, erect, from a very 
short basal membrane, divided almost to the base, the branches 
filiform, unequal, sometimes partly united, reddish. Dioicous. 

Has. Wet calcareous walls and springs; common. Fr. winter. 

Easily known by its colour, the obtuse, lingulate leaves with comparatively short 
nerve, and the very distinct, rounded upper cells, and when in fruit by the dark, 
rather wide-mouthed capsule and short slender peristome. It is most variable in the 
size of all its parts, and in the form of its leaves, and numerous varieties have been 
described, none of which, however, seem marked by any important characters ; such 
are the var. drevzfolia (Wils. excl. syn.), with broader, shorter, more acute leaves ; 
var. acutifolia (Schp.) with longer, narrower, acuminate, acute leaves, spreading and 
recurved. Sometimes it is tall and robust (forma luxurians Braithw.), at others it is 

so minute as to resemble almost exactly a species of Pottia such as P. lanceolata, ox it 
may be even still more dwarf. The leaves when moist have a pellucid appearance 
quite different from most species of the genus. . 

4. Barbula fallax Hedw. (Tab. XXIX. D.). 

In wide loose tufts or patches, of a dull brownish green, 
frequently with a reddish tinge, 3-2 inches high; stems slender, 
with fastigiate branches. Leaves rather distant, spreading, 
recurved or variously arcuate, when dry appressed, closely 
imbricated, slightly twisted, often giving the stems, in the slender 
forms especially, a catenulate appearance; the uppermost, 
longer leaves more distinctly twisted; from a wide base 
gradually narrowed to a lanceolate tapering point, which is 
either wide or more frequently rather narrow and sub-acute; 
carinate, faintly plicate at base on each side of the nerve; margin 
revolute to beyond the middle; nerve strong, reddish, reaching to 
apex, rarely very slightly excurrent ; upper cells roundish or 
hexagonal, irregular, or more often regular in shape and arrange- 
ment, small, incrassate, papillose, at base s/ightly elongate, but 
not much altered, a few (rarely more) sub-rectangular and 
pellucid. Seta red, capsule oblong or cylindric, erect or nearly 

N 
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so; lid long, acutely subulate-rostrate ;’ peristome deep red, 

long, delicate, much twisted, with a very narrow basal membrane. 

Dioicous. 

Var. B. brevifolia Schultz. (Tortula brevifolia Sm.). 
Slender, often decumbent; leaves short, ovate-lanceolate, broad 
at point, hardly twisted when dry; capsule small, peristome 
shorter. 

Has. Banks, waste places, walls, etc. ; common. The var. 8, fallow fields and 
bare ground. Fr. winter. 

A variable plant ; in the typical, robust form generally known by its tapering, 
spreading and even recurved leaves, and the very acute lid, but liable in some states 
to be confused with B. réezdula, B. spadicea, and other species. The areolation, 
almost uniform to the base, will easily distinguish it from 8. cyfndrica, B. vinealis, 
and B. rigidula; the narrower nerve and somewhat less distinct areolation will 
separate short-leaved forms from B. /urida; for the differences between it and B. 
spadicea see under that species. Occasionally forms are found very near 2. 
recurvifolia, which is hardly separable except by a tout ensemble of characters ; the 
short, much recurved, highly papillose leaves, with the red colour, not being found 
simultaneously on any form of the present plant. 

The leaves of &. fallax vary much in the degree of tapering of their points, in the 
relative papillosity, and in the areolation ; the latter is usually distinct and rounded in 
the upper part, often arranged in regular series, but it is frequently found small, 
irregular and more opaque, asin 2. spadicea. In the perichztial bracts in this and 
allied species the basal cells are more lax and rectangular than in the leaves. 

The variety drevifolia is a marked one (though intermediate forms may be 
found), often of an olive brown or purplish colour, very slender, and with the fruit 
usually sparingly produced ; and very distinct in appearance owing to the small, short 
leaves. It has some resemblance to B. /urida ; but the nerve is narrower, the leaves 
less concave and usually more acute. 

* Barbula recurvifolia Schp. (Tortula fallax var. recurvifolia 
Wils.; Barbula reflexa Brid., Braithw. Br. M. FI.) 

(Tab. XXIX. E.). 

Differs from &. fallax in the deep reddish brown tint, the 
leaves strongly squarrose-recurved, somewhat trifarious in their 
arrangement, broad and short, shortly and abruptly pointed, 
hardly tapering, the margins less strongly recurved, the cells and 
back of nerve more highly papillose, the nerve not excurrent. 
Fruit as in B. fallax, but rare. 

Var. B. robusta (B. reflexa var. robusta Braithw.). Tall, 
3-5 inches high, in loose tufts; leaves closer, broader and 
thicker. 

Has. Sand and earth; notcommon. The var. 8, Sligo (Afcore). 

While fully agreeing with those writers (Boulay, Husnot, etc.) who unite this 
with B. fallax, I am inclined to think it must stand higher than a variety, as the 
characters, though all vegetative, are not unimportant, and are fairly constant. 
Forms of &. fallax, indeed, have the same short, broadly pointed leaves, others have 
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them strongly recurved, and so on; but in B. recurvifolza the characters above 
described form a general facies which is hardly to be found in any form of true 2. 
Jallax. The vinous red colour, slender stems, and short recurved leaves will render 
this plant easily recognised, but it should always be verified with the microscope. 

The fruit is extremely rare, and has, perhaps, not been found in Britain. 

5. Barbula spadicea Mitt. (Trichostomum rigidulum Sm. 
pro parte). (Tab. XXIX. F.). 

Resembling B. fallax, but more robust, dull green, brown 
below. Leaves erecto-patent, straight, rarely spreading or 
recurved, from a broad base gradually narrowed to a broad, 
usually hardly acute point; nerve strong, wide at base; cells 
small, angular, usually trregular, sub-hexagonal, rather obscure ; 

hardly altered at base except a very few of the lowest. Seta 
and capsule as in &. fallax ; lid shorter, peristome much shorter, 
the teeth hardly twisted, filiform, from a narrow basal membrane. 

Has. Wet rocks and sandy shores of mountain streams; not common. Fr. 
late autumn. 

Although in its peristome resembling 2. tophacea or B. rigidula, and on that 
account long united with the latter, the affinity of this species is closest with B. fallax, 
from which it is very difficult, if not impossible, always to separate barren plants. It 
has been suggested that the cells in the present plant, irregularly angular, afford a 
distinguishing character, those of &. fal/ax being more distinct, rounder, and more 
regularly seriate, but although this frequently holds good, I have examined specimens 
of undoubted 2. fal/ax with precisely the areolation typical of the present species. 
The leaves in B. sfadicea, again, are sometimes said to be straight and appressed when 
dry, not twisted as in B. fal/ax, but this is undoubtedly an error. According to my own 
observation the most useful character is the direction of the leaves when moist, 
straight and erecto-patent in &. spadzcea, very rarely flexuose or recurved as is 
frequently the case in B. fallax. They are, too, always broad at the points, but the 
same may be observed, frequently though not usually, in the latter species. 

B. rigidula differs in the smaller, narrower-pointed leaves, with more elongated 
basal areolation. 

6. Barbula rigidula Mitt. (Didymodon rigidulus Hedw.; 
Trichostomum rigidulum var. densum B. & S., plur. auct.) 

(Tab. XXIX.G.). 

Growing in small dense tufts or cushions, rarely t inch high, 
dull or yellowish green above, reddish brown below. Leaves 
rather crowded, resembling those of B. fallax but rather wider 
and shorter, more narrowly acuminate to a straight almost linear 
point; straighter and less recurved, more concave, hardly 
papillose. Margin recurved below, slightly thickened above; 
nerve brown, lost in the rather opaque point. Areolation small, 
dense, rounded-hexagonal, rather obscure in the point, more 
distinct below, faintly papillose, towards base becoming quadrate 
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or elongated, the lowest cells all shortly rectangular and pellucid. 
Capsule oval-oblong, smooth and shining ; lid rather short, less 
acute than in B. fallax; peristome teeth from a short basal 
membrane, short, free or united, oblique or slightly twisted. 

Dioicous. 

Has. Walls and rocks, frequent. Fr. late summer and autumn. 

When the fruit is present and in good condition, the short, hardly twisted 
peristome, taken in conjunction with the rectangular basal cells, easily distinguishes B. 
rigidula from its allies ; but this is rarely the case, and then it is extremely difficult to 
separate from B. vixealis. That species is usually of a more decided green tint, the 
leaves more acute in the acumen, and more flexuose when dry, with more strongly 
papillose areolation, obscure with chlorophyll above ; stunted specimens however may 
prove very difficult to determine. 2. cylindrica is known by its longer, larger, curved 
and flaccid leaves, B. fallax and B. spadicea by the short, hardly altered basal areola- 
tion, and the larger, more broadly pointed leaves; B. gracilis and B. zcmadophila 
by the well defined cells and distinctly excurrent nerve. The time of fruiting in these 
closely allied plants should be noted ; in B. fa//ax the capsules are ripened almost in 
mid-winter, in B. rzgzdz/a, usually at least, in late summer and autumn, in 2. wxealis 
in spring. 2. rzgidi/a grows in small tufts, almost invariably on rocks or walls, while 
B. fallax is frequently, indeed usually, terrestrial, and forms laxer, irregular patches. 

7. Barbula cylindrica Schp. (Zygotrichia cylindrica Tayl.) 
(Tab. XXIX. H.). 

Plants rather soft, zz loose tufts or patches, olive green 
above, reddish brown below; stems flexuose, slender, 1-2 inches 
high. Lower leaves rather short and distant, the upper crowded 
and longer, flexuose-curved, longly linear-lanceolate from a 
rather long ovate erect base, widely spreading, much twisted and 

curled when dry ; margin narrowly recurved, usually plane above 
the middle; nerve vanishing in the rather wide point; areolation 
small, irregularly hexagonal, very obscure, papillose, more 
quadrate below, a// the lowest shortly rectangular, small. Seta 
long, flexuose; capsule ob/ong-cylindric, dark chestnut brown, 
smooth, shining; lid acutely rostrate ; peristome spirally twisted, 
short, not forming a complete turn, pale red. Dioicous. 

Haz. Walls, banks of streams, etc., principally in calcareous districts ; 
frequent. Fr. rare, spring and summer. 

Resembling &. fa/lax much in appearance, this species may generally be 
distinguished by its greener tufts and softer texture, the leaves also are longer and 
narrower in the limb, frequently horizontally flexuose in their direction. Under the 
microscope the obscure, much smaller and usually more angular upper cells, and the 
basal cells, all more or less quadrate or rectangular, easily distinguish it. The leaves 
too are less recurved, and the margin less strongly revolute. The basal cells are 
sometimes considerably elongated, and pellucid. 
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* Barbula vinealis Brid. (B. cylindrica var. vinealis Braithw., 
Br. M. Fl.) (Tab. XXIX. 1). 

Resembling the above, but shorter, of a more dusky colour, 
in denser tufts. Leaves shorter, straighter, narrower in the 
point, margin recurved to above the middle. Capsule shorter, 

with a usually rather shorter lid. 

Has. Walls, roots of trees, etc. Frequent. Fr. spring. 

Usually known from &. cylindrica without much difficulty by its straighter, 
shorter, more acute leaves; intermediate forms, however, may sometimes be found, 
and it is not without hesitation that I have allowed the present plant to rank as a sub- 
species rather than as a simple variety of that species. In some respects it more 
closely resembles B. rigzdu/a ; but the leaves in that are usually rather wider, with 
the upper cells Jess obscure and almost smooth, and with a narrow, distinct, opaque, 
almost cuspidate point. : 

8. Barbula sinuosa Braithw. (Dicranella stnuosa Wils. MS. ; 
Didymodon sinuosus Schp., Syn.) (Tab. XXIX. J.). 

Deep or yellowish green, in low flat patches or small tufts 
rarely an inch high, usually much shorter, but often more robust 

than B. cylindrica. Leaves larger, longer, linear-lanceolate or 
widely linear from a narrow-oblong base, much curled when dry, 
with the margin plane or very slightly recurved below, in the 
upper half very sénuose, notched, irregular and fragile, at apex 
often coarsely and irregularly denticulate ; cells resembling 
those of B. cylindrica, but more distinct, pellucid, and regular, 
and very slightly larger, at base rectangular, usually lax, hyaline 
and thin-walled. 

Has. Walls and stones chiefly in calcareous districts, Not uncommon. Fruit 
unknown. ; 

In the absence of fruit the position of this curious moss must remain uncertain, 
but I am unable to attribute to it a very close affinity with 2. cylindrica. I have 
gathered it in many localities, principally in the Midlands, and have always found it 
remarkably constant, and never showing the slightest tendency to approach that 
species or &. vinealis, with both of which I have found it growing, and indeed inter- 
mixed, always retaining its peculiar characteristics. The form of the leaves, often 
almost linear, not very much wider at the base than in the middle, their more solid 
texture, yellowish colour, and more distinct areolation, frequently very thin, lax and 
hyaline at the base, are points which, considering their constancy, have considerable 
value as specific characters, quite apart from the peculiar configuration of the upper 
part of the leaf, which might be considered, however constant, if not pathological, 
‘still of secondary importance. In this latter respect it bears a certain resemblance to 
Trichostomum tenutrostre, but that has narrower more acute leaf-points, the margins 
-quite plane, the basal areolation still more lax and hyaline, and the upper cells more 
obscure. 
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9. Barbula gracilis Schwgr. (B. acuta Brid., Braithw. 
Br. M. Fl.) (Tab. XXIX. K.). 

Short, 3-1 inch high, zz dense tufts, olive green, frequently 
becoming brown. Stems straight, rather rigid; leaves smadl, 
straight, erecto-patent, appressed when dry and very slightly 
twisted, from an ovate base, gradually but quickly tapering to an 
acute point, concave; margin widely reflexed below, plane above, 
nerve strong, reddish, forming the greater part of the leaf point, 
and in the upper leaves at least excurrent in a short red acute 
mucro; cells small, rounded, distinct, incrassate, smooth or 
slightly papillose, at base small, shortly rectangular. Peri- 
chetial bracts wide, sub-sheathing, the nerve more longly 

excurvent in a somewhat flexuose point. Capsule oval-oblong, 
small, short; lid long, slender ; peristome short, slightly twisted. 
Dioicous. 

Has. Walls and bare places in warm situations. Very rare, and sterile; near 
Bristol ; Jersey. 

Somewhat resembling small forms of B. fallax. The leaves, however, are 
shorter, straighter, and more erect, the basal angles more distinctly rectangular. It 
is still more like B. rzgidula, and there is little in the barren state to distinguish 
them, but the more distinct rounded cells in the present plant, with the nerve usually 
distinctly excurrent in some of the leaves, and the perichzetial bracts especially long- 
cuspidate and flexuose. . Hornschuchiana has the leaves less narrowly tapering, 
the margin more distinctly revolute, and the nerve stouter and more clearly excurrent. 
The next species is the most closely allied, but differs in the more suddenly narrowed 
leaves with longer, finer acumen and more excurrent nerve. The margin in both 
species is rather widely but not strongly reflexed, like the side of a dish, the extreme 
edge being in addition irregularly and more narrowly revolute. 

10. Barbula icmadophila Schp. (Braithw. Br. M. FI, 

Vol. II., Suppl.) (Tab. XXIX. L.). 

Taller and more slender, 1-24 inches high. Leaves more 

suddenly contracted to a narrow, almost subulate acumen, the 

greater part formed by the longly excurrent nerve ; cells a little 
larger, very distinct, more quadrate or angular. Capsule 
narrowly elliptical. 

Has. Wet rocks, frequently on mountains. Very rare; Skye; Ben Lawers. 
Sterile. Fr. late summer. 

Very near the last species, but quite distinct in the longly excurrent nerve, the 
more angular areolation, and the longer, narrower capsule. The alpine form, which 
is represented by the Ben Lawers plant, is short, very dense, and always barren. 
The fruit has been found in the Tyrol. 
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11. Barbula Hornschuchiana Schultz. (Tab. XXIX. M.). 

Pale green, in low tufts or patches, about 3-inch high. Stems 
slender; leaves spreading, when dry rigidly arcuate-incurved 
and spirally twisted; very small, rather larger at the top of 
the stem, ovate-lanceolate or narrowly triangular, gradually 
acuminate from the base or just above to an acute point, sharply 
mucronate or cuspidate with the stout, yellowtsh, excurrent nerve ; 
margin very widely and strongly revolute in its whole length, 
reaching to or almost to the nerve in the upper half of the leaf; 
upper cells rounded-quadrate, dzstinct, incrassate, obtusely 
papillose, at base very shortly rectangular, rounded at angles, 
rather incrassate. Perichztial bracts larger, longer, sheathing, 
with plane margins, longly acuminate, with narrower nerve. Seta 
orange red below, pale above; capsule small, narrowly elliptic or 
sub-cylindric; lid long-beaked; peristome teeth from a very 
narrow membrane, rather long, purple, much twisted. Dioicous. 

_Has. On the ground in fields, old quarries, and on walls; not common. Fr. 
spring. 

This and the two following species have a certain affinity and are distinguished by 
their small size, much smaller leaves, paler seta and more highly differentiated 
pericheetial bracts from the other species of the genus. The present plant may easily 
be overlooked as a small state of 3. fa//ax or some other moss, but it is recognised 
almost at a glance by the stellately-spreading small tapering acutely pointed leaves 
with strongly revolute margins ; B. revoluta has the leaves much less tapering, more 
linear and obtuse at the point. 

12. Barbula revoluta Brid. (Tortula revoluta Schrad.) 

(Tab. XXX. A.). 

In very dense, low, smooth tufts or cushions, bright or dull 
green, 3-3 inch high, rarely taller. Leaves crowded, erecto-patent 
or spreading, slightly recurved, closely and very neatly curled 
when dry, very small, ligulate-oblong from a rather broader 
base, scarcely tapering above, at apex rather obtuse and apiculate ; 
margin very widely and strongly revolute from just above base to 

apex, reaching almost to the nerve in the whole of the upper part ; 

nerve very thick, and wider above than in the lower half, usually 

excurrent in a small mucro or apiculus ; cells rounded-quadrate, 
obscure, papillose, at base rectangular, pellucid; all rather 

incrassate, rounded at the angles. Perichetial bracts much 

longer than the leaves, sheathing. Seta orange, paler above, 

slender, twisted to the right when dry; capsule elliptical, lid 
rather short; peristome much twisted. Dioicous. 
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Has. Limestone walls and mortar; frequent. Fr. spring and summer. 

As pointed out above this species is at once recognised by its much less tapering, 
less acute leaves, from &. Hornschuchiana, and is indeed a plant in no way likely 
to be confused with any other; the thick nerve and revolute margin give a solid, 
opaque appearance to the leaves quite different to that of B. comvoluta ; and the 
colour is usually a deeper green, less yellow than in that species. 

13. Barbula convoluta Hedw. (Tab. XXX. B.). 

Rather ‘taller, 3-1 inch high, in more swollen cushions, bright 
yellowish green. Leaves erecto-patent, recurved, crowded, 
strongly curled when dry; small, 0b/ong-lanceolate or lingulate, 
slightly narrowed but not tapering at apex, slightly acute, or rather 
obtuse and apiculate; margin slightly recurved at base on one or 
both sides, elsewhere plane, crenulate with bifid papilla; nerve 
yellowish, pellucid, vantshing in or below apex or very shortly 
excurrent ina minute apiculus ; areolation sub-quadrate, obscure, 
small; at base pellucid or hyaline, elongate-rectangular. 
Perichetial bracts long, convolute, sheathing, apiculate, inner 

nerveless; seta long, slender, straw-coloured, twisting to the left 

when dry; capsule small, oblong, reddish brown; annulus 
distinct ; peristome much twisted. Dioicous. 

Var. 8. Sardoa B.&S. (Trichostomum undatum Schp., Syn. ; 
Barb. commutata Jur., nonn. auct.). Zaller, in dense tufts; 
leaves, especially the comal, /onger, less recurved ; capsule longer. 

_ Has. On the ground and on wall-tops; frequent. The var. 8 rare. Fr. 
spring. 

Readily known by its pale yellow slender seta, and the long sheathing perichzetial 
bracts. Otherwise it much resembles small states of B. wnguzculata, but the margin 
is very slightly recurved, the nerve usually vanishing and never so stoutly and 
distinctly excurrent as in that species. The leaves are much more translucent than in 
the ae previous species, and less neatly and regularly curled when dry than in &. 
revoluta. 

14. Barbula unguiculata Hedw. (Bryum unguiculatum Huds.) 
(Tab. XXX. C.). 

A very variable plant, usually growing in small dense tufts, 
or larger patches; yellowish green, 3-1 inch high. Leaves 
erecto-patent and recurved, or sometimes spreading and slightly 
squarrose, closely imbricated and spirally twisted when dry, with 
the nerve at back pale and glossy ; ingulate or oblong-lanceolate, 
slightly narrowed towards apex, but never acuminate, obtuse, 
mucronate with the stout yellowish excurrent nerve, which is 
papillose at back; margin recurved, plane towards apex ; basal 
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cells rather small, narrow, pellucid, yellowish, the upper small, 
sub-quadrate, obscure, thin-walled, or incrassate, papillose. 
Perichetial bracts longer, sometimes much elongated, narrower, 
sub-sheathing, but not convolute. Seta variable in length, 
brownish red or purple, paler above; capsule cylindric or 
narrowly oblong, lid rostellate or rostrate, slightly curved, 
variable in length. Annulus none. Peristome teeth /ong, very 
slender, forming two complete turns of a spiral, narrowly 
twisted at base, more loosely at apex, from a very short basal 
membrane. Dioicous. 

Var. B. cuspidata (Barbula cuspidata Schultz). More 
slender ; leaves and perichetial bracts narrower, wth longer 
cuspidate points, straighter; seta slender, often flexuose. 

Has. Banks, walls, and bare ground; very common. The var. 6 frequent. 
Fr. winter or spring, but variable. 

One of the commonest species of the genus, and extremely variable. Many 
varieties have been described, but the characters on which they are founded are very 
slight and unimportant. Almost every variety of leaf form and direction may be 
found, from shortly and broadly oblong and very obtuse to narrowly linear or 
elongate-lanceolate, and from straight and erecto-patent to squarrose-recurved. The 
apex is sometimes, but rarely, narrowed so as to appear at first sight acute, especially 
when folded laterally, but when flattened out it will be found to be invariably more or 
less obtuse, the lamina often reaching slightly higher on one side of the nerve than the 
other. The spirally twisted leaves with pale shining nerve in the dry state are very 
characteristic, and the obtuse mucronate apex gives the leaf a distinct appearance by 
which the plant is easily known in the field; it is a taller plant of firmer texture than 
any of the three preceding species, and could hardly, except in very short and delicate 
forms, be mistaken for any of them; and the margin regularly recurved, and nerve 
excurrent in a distinct mucro, are sufficient points of difference in doubtful cases. 
Young or starved forms may be confused with B convoluta, but the margin in that 
plant is only slightly recurved, and the nerve rarely excurrent, the perichzetial bracts 
quite different. 

41. LEPTODONTIUM Hampe. 

Leaves spreading or squarrose-recurved, rather wide, mostly 
flexuose, with serrulate or notched margins. Capsule narrow, 
cylindrical ; peristome of 32 filiform smooth teeth, straight, erect, 
more or less unequal and here and there united in pairs. 
Dioicous. 

The three British species of this small genus are readily 

known by the peculiar habit and the form and structure of the 
leaves, and with the few exotic and continental species appear to 
form a well-defined group, hardly approached by any of the other 
species of the Order except Pleurochete squarrosa. 
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It is curious that all three species seem to have their head- 
quarters in Britain, and two of them have not been found else- 

where. 

Leaves tipped with clusters of gem ........:sccceecsecceseeceeeeaeenees I. gemimascens 
Leaves not tipped, with Pemimee saa.c- sodacasis, semen aiienamiswsieonaetecdecnestansaweasees 2: 

Leaves not bordered, nerve vanishing...........sccceecseeee ee eeeeeeeeeees 2. flextfolium 
Leaves with pale border, nerve excurrent ........:sccceecseceereeeen ens 3. recurvifolium 

1. Leptodontium gemmascens Braithw. (Didymodon 
gemmascens Mitt.; Did. flexifolius var. gemmuiferus Schp., 

Syn.) (Tab. XXX. D.). 

Loosely tufted, 1-2 inches high, bright green; stems fragile, 

scarcely branched. Leaves odlong-lanceolate or lanceolate- 
acuminate, tapering, erecto-patent or spreading, not recurved, 
rather crisped when dry, margin plane or erect, slightly sinuose 
or undulated, finely spinulose-dentate at apex ; nerve reaching 
apex, in the upper leaves excurrent and tipped with a bunch of 
green, obovate gemmz; basal cells rectangular, the upper 
irregularly hexagonal, obscure and opaque; a single marginal 
row somewhat more pellucid. 

Has. Old thatched roofs, very rarely on trees; Sussex; near Dundee. Fruit 
unknown. 

Originally considered a variety of the next species, but quite distinct in the form 
and direction of the leaves. The gemme are by no means confined to the tip of the 
leaf, but may be found, often abundantly, in the axils of the upper leaves. Mr. 
Mitten says that it is usually found on thatch that is just beginning to go, not on very 
old and decayed thatch. 

2. Leptodontium flexifolium Hpe. (Bryum flexifolium Dicks.; 
Didymodon flexifolius Hook. and Tayl., Schp. Syn.) 

(Tab. XXX. E.). 

In wide patches, 1-2 inches high, bright or yellowish green; 
stems slender, rather flexuose, fragile. Leaves distant, the comal 
larger, erecto-patent or spreading and squarrose-recurved, 
small (%-% line in length), concave-carinate, rounded and 

flexuose ; when dry erect and crisped ; shortly oblong-lingulate, 
apiculate at apex or shortly pointed; margin recurved at base ; 
in upper third strongly, irregularly spinose-denticulate ; nerve 
narrow, yellowish, vanishing below the apex; cells at base 
shortly rectangular, above rounded-hexagonal, chlorophyllose, 
incrassate, papillose on both sides; @ single row at margin 
pellucid, crested with distinct single papillae on the edge. 
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-Perichztial bracts sheathing. Seta slender, yellowish ; capsule 
narrowly elliptic or cylindric, yellowish brown with a red mouth ; 
lid shortly rostellate ; peristome teeth slender, fragile, yellowish, 
smooth. Male plant more slender, inflorescence terminal. 

Has. Peaty and gravelly soil, not common. Fr. early spring. 

Known at once by the flexuose, recurved, distant leaves, sharply toothed at apex, 
short and widely lingulate, rather acute but not tapering at the points. The whole 
plant has a succulent, fragile texture. Axillary and terminal buds, or gemmiform 
bodies are often formed, which are readily detached and serve to propagate the 
plant. It is most frequently found in the barren state. 

3. Leptodontium recurvifolium Lindb. (Sryum recurvi- 
folium Vayl.; Didymodon recurvifolius Wils., Schp. Syn.) 

(Tab, XXX. F.). 

Taller and more robust than the last species, 1-5 inches high, 
pale or yellowish green above, dark or yellow below. Leaves 
from a pale erect base squarrose and recurved, slightly undulate ; 
when dry crisped, undulate and incurved but ot erect nor 
appressed, rather distant, larger (7 line long) ovate-oblong or 
oblong-lanceolate, slightly narrowed above, at apex shortly and 
widely acute, or rather obtuse and apiculate; margin plane, 
serrulate from near the base, in the upper half with coarse 
irregular denticulations ; nerve thin, reaching apex and excurrent 
in a minute apiculus or slightly longer point; basal cells 
rectangular, small, hyaline or pellucid, the upper rounded- 
quadrate, rather smaller than in the last, obscure with chlorophyll, 
minutely papillose, 2-4 rows at margin slightly enlarged, pellucid, 
smooth, forming a pale border, not papillose at edge. 

Has. Wet rocks on mountains; very rare. Killarney and Ben Voirlich, now 
extinct. Creag Mhor, Tyndrum; Glydr Vawr, Tyn-y-groes, Cwm Buchan and 
Cynicht, N. Wales. Fruit unknown. 

A very fine and interesting species, and unknown except from the localities 
named. Abortive archegonia mixed with a few paraphyses are the only organs of 
fructification that have been found. The plant is usually of a dusky colour, and 
almost black in the lower parts; the specimens from Cynicht, however, where I 
gathered it in 1888, are pale yellowish green throughout, and are also taller and more 
slender than the other forms. 

L. recurvifolium can hardly be confused with any other moss ; in the dry state 
it might be overlooked for Dzchodontzum pellucidum or D. flavescens, but when 
moistened the recurved, ‘squarrose leaves, with pale border, at once distinguish it. 

42, WEISIA Hedw. 
Plants small or moderately tall, slender, with lanceolate or 

linear-lanceolate leaves, usually much twisted when dry, basal 
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areolation hyaline and rectangular, upper small, almost always 

opaque and papillose. Fruit smadZ, cleistocarpous, gymnostomous 

or peristomate, peristome when present of 16 short, more or less 

imperfect, entire or bipartite teeth, erect. 

I have followed Lindberg and Braithwaite in uniting under 
one genus the species variously ranged under Systegium, 
Hymenostomum, Gymnostomum, Weisia, and Eucladium; but 
have separated under Trichostomum the more robust, distinct 
species usually placed under that genus, which have a very 
different facies, and for the most part a more highly developed 
capsule and peristome; while in the present genus there are few 
or none among the European species at least, except W. vertic- 
alata, with the peristome at all well-developed. 

The name Mollia (used by Lindberg and Braithwaite for this 
genus) must be rejected, as pointed out by Le Jolis (Rev. Bry., 
1895, p. 19), since it was employed in 1824 by Martius for a genus 
of Tiliaceze, for which genus it has been generally adopted and 
has been in use ever since. 

Capsule immersed, lid very minute, persistent ..........cccceseeeeesseeeeeeeeeteseeenaenaes 2 
Capsule exserted ; lid larger, deciduous ........c:ssseceeeeeeeeeeneeeneeeennee teteen ne tee 4 

Leaf-margin strongly involute above ..... » crispa 
Lheaf-margin plane above ynsesecsenearteaves uosav resus cleas'saunaganionbijagmecleiaemaniaiernienstie 3 

Pericheetial ls. long, erect ; leaves crisped when dry......... .2. multicapsularis 
Perichetial ls. few, short, divergent ; Is. scarcely crisped..............06+. 3. Mittenit 

Leaf-margin strongly incurved abOve........cccssccceeset ence eeca pec eee eee nee reese eenaaeees 5 
Margin plane or recurved above.............ccseeeneeeeennee cy 

Plant little branched ; Is. narrow, twisted when dry .........csesseceveseaneeseneeeees 6 
Plant much branched ; ls. wider, incurved when dry (gymnostomous)...7. ¢ortdlis 

6 ieee PLESENE scinesimovearezadoaasuietns abasic saanieunneneemie Sdreseemiee &. viridula 
Peristome absent ssinvenssarwcososmnensnnremnaisseacwsaaneonversenewssueuesnens 6. microstoma 
Leaves toothed below, entire above ; plant glaucous... ..........604. rg. verticillata 

7 Leaves entire, or crenulate merely with projecting cell-walls 
8 ies CISHMEU VRE XCOLEENE canal xenaiiisnnierie ssediiecnaloceasiwesirnvas 9 

Nerve vanishing in or below apex ..c..ecceseeceeseeseceseceneeeneeeeneeesaneetueeeennnees II 

Capsule scarcely exserted, seta about 4-line long .. ..g. vostellata 
Capsule well exserted Gm longer Sela iccasicserodssionaigsmorcaosdedinedswldaulivinn ane’ ASemss 10 

a Stem decumbent below ; Is. squarrose ; peristome absent ...... . ..+.., 5+ SQUAYYOSA 
Stem erect peristome present sisvisacsicervesravseararsevaovens 9. mucronata 

- Stem very shorts Iss Hingulaite, obtuse... sce sicarsabieagossisis se gelesen sagisaantivincerndsceabuy 12 
Stem usually longer ; Is. more or less acute or subacute .. ....csceeceeseeeee eee eeees 13 

Basal cells of leaves very long and narrow ... w-ZO. tenuis 
Basal cells(ShOrticssvscscsadrecitetanss vaiertinadinnaiae tL, calcarea 

Upper cells minute, opaque ; nerve thick ........sscecseseersessenee eens r2. rupestris 
Upper cells clear and pellucid; nerve slender... ..ssecessesssuceeeee 13. curvivostris 

A. SYSTEGIUM. 

Capsules immersed, cleistocarpous; plants very small. 
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1. Weisia crispa Mitt. (Phascum crispum Hedw.; Systegium 
crispum Schp., Syn.; Mollia crispa Lindb., Braithw. Br. M. F1.). 

(Tab. XXX. G.). 

Densely gregarious or sub-czspitose, pale or yellowish green, 
2-5 lines high, branched at the top. Leaves erecto-patent, when 
dry strongly curled, at least at their tips, the lower small, gradually 
increasing in size upwards, linear-lanceolate, the comal, or 
perichetial bracts much larger, elongate-linear from a long 
concave whitish base, all rather concave, acute or slightly obtuse, 
the margins very narrowly tinvolute in the upper part, nerve 
strong, excurrent in a short acute mucro, which is sometimes 
turned upwards so as to make the leaf apex somewhat cucullate. 
Cells at base lax, hyaline, rectangular ; upper small, sub-quadrate, 
opaque with chlorophyll and papille. Capsule zmmersed in the 
perichzetial bracts, on a very short seta, small, brown, sub-globose, 
with a distinct, minute, conical apiculate lid, which, though not 
separating of itself is easily removed. Calyptra cucullate. 
Autoicous. 

Var. B. aciculata (Weisia aciculata Mitt.). More slender; 
perichztial bracts tapering to a longer, more acute point, the 
margins erect, not incurved. Capsule almost sessile, concealed 
among the bracts ; lid shorter. 

Has. On the ground, chiefly in calcareous districts; frequent. The var. B 
rare, Fr. spring. 

Easily distinguished from all the Phascoid mosses with immersed capsules (except 
the next two species) by the long perichetial bracts, cirrate when dry, and forming 
the most conspicuous portion of the plant. From the next species it differs in the 
narrower leaves with smaller more opaque areolation, and involute margins. The 
narrowly incurved margin in this plant has somewhat the appearance of a thickened 
border ; but it is frequently very indistinct, or the margin may be plane or erect in a 
few of the leaves, especially the lower, shorter ones; but some leaves will always be 
found showing the characteristically incurved margin. 

2. Weisia multicapsularis Mitt. (Phascum multicapsulare 
Sm.; Systegium multicapsulare Schp., Syn.; Mollia multicap- 

sularis Braithw., Br. M. Fl.) (Tab. XXX. H.). 

Taller and more slender than W. crispa, 5-8 lines high, with 

longer, slender, flexuose, small-leaved branches ; of a dingy green ; 
leaves wider, broadly lanceolate, acute or obtuse, apiculate, spread- 

‘ing, flexuose and recurved, margin plane; upper leaves and 
bracts very long, erect, less crisped when dry, sub-tubular above, 
but with the margins but little involute, tapering and acute, nerve 
rather narrower and less defined; areolation slightly larger, 



200 TORTULACEA. 

more regular and quadrate, less obscure. Capsule immersed, 
oval, with a rather longer, persistent lid. Autoicous. Male 
inflorescence terminal, on a short branch, gemmiform. 

Has. On the ground in open spaces; rare. Fr. spring. 

Distinguishable from W. c*isfa in the field by the dusky tint, the more slender 
stems and longer, small-leaved branches, the leaves and bracts much less curled when 
dry ; the wider leaves with plane margins and rather different areolation are also 
characters of importance. WW. AMzttenzz differs in the male inflorescence, in the 
shorter, less flexuose leaves, and shorter, more spreading, fewer perichzetial bracts, 
with the capsule less deeply immersed. 

The specific name 2zz/ticapsularis is misleading, as although two capsules may 
occasionally be found in one perichzetium, they are far more usually solitary. 

3. Weisia Mittenii Mitt. (Astomum Mittenid B. & S.; 
Systegium Mittenti Schp., Syn.; Mollia Mittenit Braithw., 

Br. M. Fl.) (Tab. XXX. L.). 

Resembling W. multicapsularis but more rigid, fragile, 
leaves less soft and flexuose, with a stout brownish nerve, the 
perichetial bracts fewer, shorter, divergent ; all flexuose when 
dry, hardly curled; capsule less completely immersed, on a longer 
seta. Male inflorescence usually lateral, at the base of the 
fruiting innovation. Spores /arger. 

_ Has. Roadsides and fallow field near Hurstpierpoint, Sussex ; (Afitten) Fr. 
spring. 

The general appearance of this plant is distinct, and its texture generally more 
rigid and fragile. The fewer, shorter, divergent bracts render the capsule much more 
apparent, but it is not really emergent, as it is entirely overtopped by the bracts; the 
seta is, however, considerably longer than in the previous species, being almost 
exactly the length of the capsule itself, whereas in these it is only about half the 
length. I do not find any difference in the size of the lid between this and W. 
multicapsularis. 

B. EU-WEISIA. 

Capsules exserted, rarely cleistocarpous. Plants small; 
leaves curled when dry. Usually terrestrial. Autoicous. 

4. Weisia rostellata Lindb. (Phascum rostellatum Brid. ; 
Mola rostellata Lindb., Braithw. Br. M. Fl.; Hymenostomum 

rostellatum Schp., Syn.) (Tab. XXX. J.). 

Very small, hardly a quarter of an inch high, dull green, 
densely gregarious. Leaves spreading, flexuose or recurved, 
crisped when dry, linear-lanceolate, margin plane, nerve 
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excurrent in a short point; cells larger than in W. crispa, 
quadrate-hexagonal, incrassate, distinct, minutely papillose; at 
base rectangular, hyaline or pellucid, the marginal narrower and 
more hyaline. Perichztial bracts hardly distinct. Capsule on @ 
very short seta, hardly raised above the bracts; oval-elliptic; 
lid persistent, obliquely rostellate. 

Has. Muddy sides of pools, etc. Rare. Fr. winter. 

This little moss fruits abundantly, and is therefore easily recognised, differing as 
it does from all our other species of the kind in the very shortly exserted capsules, 
which yet have the facies of the more highly developed rather than of the phascoid 
species ; from the preceding ones it differs also in the absence of distinct perichzetial 
bracts. W. squarrosa is hardly to be distinguished except by the more elongated 
seta and the deciduous lid. 

The basal cells are sometimes hyaline, but at others coloured. The margins of 
the leaves are occasionally a little incurved, especially towards the point, so that the 
apex is slightly cucullate. 

5. Weisia squarrosa C.M. (Hymenostomum squarrosum 
Nees & Hornsch., Schp. Syn.; Mollia squarrosa Lindb., 

Braithw. Br. M. Fl.) (Tab. XXX. K.). 

Taller, +4 inch in height, branched above, finally decumbent. 
Leaves distant, short, sguarrose, upper longer, margin plane or 
erect; basal cells shorter. Seta J/onger, yellowish; capsule 
much resembling the last, but with a longer, dec¢duous lid. 

Has. Fallow fields and banks. Not common. Fr. winter. 

The longer seta, elevating the capsule considerably above the upper leaves, renders 
this plant easily distinguishable from W. rostedlata, although it is closely allied, and 
indeed in other respects hardly distinguishable from that species. It is also much 
like W. microstoma, but that species differs in the incurved margin of the leaves, 
which are less squarrose, and the time of fruiting is rather different. 

The first year’s stem is very short, when the resemblance to the last species is 
accentuated ; later on it developes innovations below the inflorescence, and the stem 
becomes decumbent. 

6. Weisia microstoma C.M. (Gymnostomum microstomum 
Hedw.; Hymenostomum microstomum R. Br., Schp. Syn. ; 

Mollia microstoma Lindb., Braithw. Br. M. Fl.) 
(Tab. XXX. L.). 

Densely tufted, }-} inch high, rarely more; deep green; 
stems erect, branched. Leaves spreading from a more erect 
whitish base, much crisped when dry and glossy at the back, 
lanceolate, the upper longly linear-lanceolate, shortly pointed, 
mucronate with the excurrent nerve, concave, the margin zarrowly 
involute ; areolation minutely quadrate, opaque, papillose, at base 
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rectangular, hyaline. Seta yellow, /onger than in the last species ; 
capsule oval, equal or slightly asymmetrical, brown, paler when 
empty, mouth very small, the orifice closed with a membrane, 
finally rupturing in the centre; lid obliquely rostellate, variable 
in length, but longer than in the last species. Spores 18-20 » in 
diameter. 

Var. B. obligua C. M. (Hymenostomum obliquum Nees & 
Hornsch.). Shorter. Setashorter; capsule asymmetric, slightly 
curved above, lid shorter, narrowly conical. 

Var. y. elata (Hymenostomum microstomum var. elatum B. 
&S.). Taller, densely tufted ; capsule very small, hardly reach- 
ing above the elongated innovations. 

Has. Banks and barren ground, frequent. The var. 8, Ingleton ; the var. y, 
near Settle, barren. Fr. spring. 

Quite inseparable from W. vérddula except by the fruit, which in that has a wider 
mouth, not closed by a membrane, and presenting some traces, however indistinct, of 
a peristome. The incurved margins distinguish it from W. sguarrosa, the much 
thinner, more pellucid and delicate leaves, more tapering, and with thinner nerve, 
from W. tortils. 

I have gathered « plant at the Quiraing, Skye, in 1893, which may be referable 
to the var. e/afa, though perhaps it is rather an intermediate form; some of the 
capsules being concealed by the innovations, but others being distinctly exserted. In 
the barren state it can hardly be separated from W. viridula var. densifolia. 

7. Weisia tortilis C.M. (Gymnostomum tortile Schwgr.; 
Hymenost. tortile B.& S., Schp. Syn.; Molla tortilis 

Braithw., Br. M. Fl.) (Tab. XXX. M.). 

More robust, more branched, bright or dull green above, 
reddish below. Leaves crowded, wzder than in the last, narrowly 
oblong-lanceolate, broadly pointed; margin widely incurved; 
nerve very stout, yellow or reddish, excurrent in a short mucro; 
cells at base rectangular, hyaline, passing rather abruptly and 
obliquely into the small, chlorophyllose, very opaque, smaller 
upper areolation. Capsule resembling that of W. microstoma, 
but rather larger, with a rather longer lid and slightly wider 
mouth. Spores smaller, 12-15 p. 

Has. Calcareous rocks, banks, and walls. Rare. Fr. spring. 

If due attention be paid to the characters italicised in the above description, there 
need not be much difficulty in recognising this species, for which forms of W. 
microstoma and W. viriduda are frequently mistaken. It is a distinctly less delicate 
plant, with the leaves of a very opaque, solid texture, the borders more widely 
incurved, and the nerve much stronger and reddish ; the whole plant, too, is usually 
of a lurid tint. In the var. szdcylindrica Schp., to which according to Wilson most 
of the British specimens belong, the leaves are longer and narrower than in the type, 
in which state, according to Boulay, it presents no differences from W. crispata C.M. 

, 
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The apex of the leaf is rather obtuse, but the margins are so much incurved that 
it frequently appears acute in outline until flattened out. Owing to their solidity the 
leaves are less strongly curled when dry, indeed the lower are only incurved, and it is 
the younger, uppermost leaves alone that are at all twisted. 

8. Weisia viridula Hedw. (Bryum viridulum L.; Mollia 
viridula Lindb., Braithw. Br. M. Fl.; W. controversa Hedw., 

mult. auct.) (Tab. XXXI. A.). 

Resembling W. microstoma, but usually a rather larger 

plant, yellowish green. Leaves almost exactly as in that species, 
the upper elongate-linear, tapering to a rather narrow point, 
margin strongly involute. Capsule on a yellow seta of variable 
length (2-4 lines), oval or elliptical, narrowed at mouth, but not 
strongly contracted as in the above species, peristomate ; slightly 
sulcate when dry and empty; lid long-beaked. Peristome teeth 
very variable, often very imperfect and almost wanting, linear, 
cleft or entire, often truncate. Spores 14-78 » in diameter. 

Var. B. amblyodon B.& S. (W. amblyodon Brid.). Leaves 
shorter, broader; peristome teeth short, truncate ; lid shorter. 

Var. y. gymnostomoides B. & S. (W. gymnostomoides Brid.). 
Leaves shorter; capsule smaller; teeth of peristome pale, 
rudimentary. 

Var. 8. densifolia B. & S. (W. densifolia Wils.). Taller, 
densely tufted, much branched ; leaves narrow, crowded; seta 
short. 

Has. Banks and sandy ground; common. The var. 8 on peaty soil; the var. 
y with the type; the var. 5in mountainous districts ; all rarer than the type. Fr. 
spring. 

A somewhat variable plant, hardly distinguishable in many of its forms from 
W. microstoma, except by the wider-mouthed, peristomate capsule ; and it is some- 
times exceedingly difficult to find traces of the peristome even when present, so 
fragmentary and rudimentary its development occasionally is. As a rule however it 
is a plant of rather freer growth and larger dimensions. 

9. Weisia mucronata B.&S. Mollia rutilans Lindb., Braithw. 
Br. M. Fl.) (Tab. XXXI. B.). 

Very near W. viridula, but differing in the rather weder 
leaves, concave but with p/ane margins, nerve excurrent in a 

rather long mucro. Capsule narrowly oblong, slightly striate 
when dry; peristome teeth Jdroader, irregular, fugacious. 
Spores much larger, 20-30 p in diameter. 

Has. Clay banks in shady places. Rare. Fr. spring. 

Oo ‘ 
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The plane-margined leaves, slightly wider and more distinctly mucronate, and 

the larger spores, are really the only distinguishing characters by which this species 

may be known from W. viridula. According to Husnot, whose measurements of the 

spores is confirmed by my own observations, the statement made by Bruch and 

Schimper in the Bry. Eur., and copied by Wilson, that they are 2 or 3 times as large 

as in W. vértdula is inaccurate, and is not borne out by Bruch’s own specimens. 

C. EUCLADIUM. 

Plants usually taller; leaves more rigid and fragile, with a 
stout nerve, less crisped when dry. Rupestral. Dioicous. 
Capsule exserted, gymnostomous or peristomate. 

10. Weisia tenuis C. M. (Mollia tenuis Lindb., Braithw. 
Br. M. Fl.; Gymnostomum tenue Schrad., plur. auct.; Gyrowersta 

tenuis Schp., Syn.) (Tab. XXXI. C.). 

Very short, in wide mats, bright green above, hardly 2 lines 
high. Leaves very small, about 4 line long, erecto-patent, 
slightly recurved, when dry erect, hardly twisted, rigid, fragile; 
ligulate, rounded and obtuse at apex, margin plane, often 
crenulate with projecting papille; nerve rather strong, ceasing 
below apex. Basal cells rectangular, hyaline, 3-6 times as long 
as broad, above shortly rectangular, at apex sub-quadrate and 
irregular, papillose, rather thick-walled, distinct ; perichztial 
bracts larger, wider and sub-sheathing. Capsule on a short very 
slender seta, gymnostomous, small, narrowly oblong, red at 
mouth; annulus broad, persistent; lid very short, conical- 
acuminate. Male plants very short. 

Has. On inclined faces of sandstone or calcareous rocks; not common. Fr. 
summer and autumn. 

W. tenuis is known from all the other species (except W. calcarea) by the dwarf 
plants in neat patches of a deep green, and the small, ligulate leaves very rounded 
and obtuse at apex; the leaves in W. caiarea are more frequently narrowed and 
shortly pointed, the basal cells much shorter, the upper more obscure, the lid longer, 
and the whole plant as a rule taller. The period of fruiting appears to be extended 
and variable in W. tenzzs. 

11. Weisia calcarea C. M. (Gymnost. calcareum Nees & 
Hornsch., Schp. Syn.; Mollia calcarea Lindb., Braithw. Br. 

M. Fl.) (Tab. XXXI. D.). 

Resembling the last species but usually ¢a//er, 4-3 inch, 
stems slender, branched, very densely tufted, bright light green. 
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Leaves crowded and much larger at the tip of the stem, resembling 
the last in form, but less rounded at apex and often sub-acute ; 

basal hyaline cells fewer, much smaller, 2-3 ¢zmes as long as broad, 

the upper more opaque and more strongly papillose. Capsule 
variable in form, lid /onger, conical with an oblique rostellate 
beak. 

Var. B. viridula C.M. (Gymnost. viridulum Brid.). Very 
short, darker green; leaves shorter, more obtuse ; capsule very 
small, ovate. 

Has. Limestone rocks in shady situations; very rare; Derbyshire. The var. 
B, Scotland. Fr. very rare, summer. 

A very pretty, delicate moss, common in the Mediterranean region of the 
continent, rarer and mostly sterile further north; very variable, but distinguishable 
from W. tenuzs as above described, and as pointed out under that species, and not 
much like any other moss in its leaf form and habit, though W. rupestris might be 
mistaken for it; the latter is however a more robust plant, usually of a duller green 
and in taller, more swollen tufts, with more acute leaves. 

12. Weisia rupestris C. M. (Gymnost. rupestre Schleich., 
Schp. Syn. et plur. auct.; Molla gzruginosa Lindb., Braithw. 

Br. M. Fl.) (Tab. XXXI. E.). 

In compact, swollen tufts, 4—3 or 4 inches high; dull olive 
green or more rarely deep bright green above; stems slender, 
branched. Leaves crowded, often in interrupted tufts, erecto- 
patent, when dry appressed and lightly twisted, the uppermost 
more strongly so but hardly curled ; small, short, oblong-lanceolate 
or linear-lanceolate, shortly tapering, sub-acute, slightly concave, 
plane or nearly so at margin, which is crenulate with papille ; 
nerve thick, reddish, becoming narrower and more indistinct near 
apex and lost at the point; cells at base shortly rectangular, 
firm, pellucid, in all the rest of the leaf small, guadrate-rounded, 

obscure, papillose, incrassate. Seta rather short, 7-2 /ines ; 
capsule small, oval or narrowly elliptical, thzn-walled, when dry 
and empty pale yellowish brown and glossy, with a reddish mouth, 
narrower than or equal to the width of the middle of the capsule, 
gymnostomous ; lid with an oblique shortly subulate beak, pale. 
Spores small, 10-14 pb. 

Var. B. ramosissima C.M. (Gymnost. rupestre var. ramos- 
issimum B.&S.). Tall, slender, much branched ; leaves shorter, 
more erect, seta shorter, capsule oblong. 

Has. Wet rocks, most abundant in limestone districts; the var. 8, Derbyshire. 
Fr. late summer and autumn. 
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This species and the next are nearly allied, but W. curvirostris can be distinguished 
in the field by the leaves usually (but not constantly) more narrowly and longly 
acuminate, and by the capsules darker, firmer and more solid, on longer sete, the 
mouth usually wider than the rest of the capsule; also by the longer, firmer, dark 
lid. Under the microscope the two are at once separated by the small, short, opaque 
cells of the present plant, and the almost (or quite) plane margins of the leaves; in 
the next species the cells are larger, often longer, almost empty, and clearly defined ; 
and one margin at least is recurved. 

The taller, more luxuriant forms of W. rupestris are more frequently barren, and 
might be confused with Zygodon Mougeotzz. 

13. Weisia curvirostris C.M. (Pottia curvirostris Ehrh. ; 
Barbula curvirostris Lindb., Braithw. Br. M. Fl.; Gymnostomum 
curvirostre Hedw., Schp. Syn., et plur auct.) (Tab. XXXI. F.). 

Resembling the last in habit, but more frequently of a paler 
green, a little softer and less rigid, fragile, 1-4 inches high. 
Leaves erect and hardly twisted when dry, rather more narrowly 
tapering and acuminate, one or both margins recurved below, nerve 
less strong; cells at base pellucid, elongate-rectangular, above 

rectangular, elliptical and sub-quadrate, larger, pellucid and 
distinct, incrassate, more or less papillose. Seta 2-4 lines long; 
capsule ovate or rounded-ovate, rarely oblong; fhzck-walled, 
glossy, dark reddish brown, after the fall of the lid wzde-mouthed 
and somewhat truncate; lid longly and obliquely subulate, 
attached to the columella and often persistent for some time; 
peristome none. Spores larger, 18-22 p. 

Var. B. commutata (Hymenostylium commutatum Mitt.). 
Tall, brownish; leaves long, narrow, more rigid, the cells all 
elongated, smooth. 

Var. y. scabra (Barbula curvirostris forma scabra Lindb.). 
Leaves short, papillose, cells quadrate ; stem and back of nerve 
highly papillose. 

Has. Mountain rocks in damp situations; frequent. The vars. more rare; 
var. scabra, Ben Lui. Fr. late summer and autumn. 

The var. commutata has some claim to take a higher rank than a mere variety, 
the areolation in its typical, or extreme form, being very distinct. Intermediate 
forms however occur ; indeed, a fairly connected chain of forms exists from the above 
variety with its very smooth tissue and elongated, pellucid cells, through the forma 
leviuscula Lindb., which may be looked upon as the type, with smooth stem, 
moderately papillose leaves, and shorter, but somewhat variable areolation, to the 
var. scabra, with the whole stem rough with papilla, extending up the back of the 
nerve, and the areolation short, quadrate, and papillose. The Ben Lui plant 
mentioned above as belonging to this variety, which I gathered in 1893, is remark- 
able in also having the empty capsules very narrow-oblong, slightly curved, with a 
rather narrow, oblique mouth. 

The points of difference between this and the last species are described above. 
Anectangium compactum differs from both in the bright green soft tufts, with rather 
larger leaves more broadly pointed. " 
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14. Weisia verticillata Brid. (Bryum verticillatum L.; 
Motlia verticitlata Lindb., Braithw. Br. M. Fl.; Eucladium 

verticillatum B. & S., Schp. Syn.) (Tab. XXXI. G.). 

Densely tufted, 4-2 inches high, often encrusted with 
calcareous matter; pale glaucous green above, whitish below, 
stems very slender, fragile, much branched. Leaves erecto- 
patent, not much crowded, when dry appressed, hardly twisted, 
long, linear-lanceolate or linear-subulate from a slightly broader 
base, acute or apiculate; margin plane, toothed just above the 
base for a short distance; nerve very broad, occupying most of 
apex and excurrent in a mucro, or vanishing in the point; cells at 
base long, narrow (5-10 times as long as broad), thin-walled, 
hyaline, above rounded-quadrate, obtusely papillose. Seta 
reddish; capsule oval-oblong, thick-walled, peristomate; lid 
obliquely rostrate; peristome teeth 16, orange, flat, oblique, 
entire or divided. 

Has. Wet limestone rocks, more rarely on sandstone. Not uncommon. Fruit 
very rare, summer. 

Readily known by its glaucous colour, more slender stems, and narrower leaves ; 
under the microscope the toothed basal margin is very characteristic and distinct. It 
is sometimes so thickly crusted with calcareous matter as to be quite hard and stone- 
like. 

43. TRICHOSTOMUM B. &S. emend. 

Plants for the most part tall and rather robust; leaves 
usually narrow and elongate, with lax, pellucid, or hyaline 

basal cells, and minute, obscure, papillose upper areolation, 
curled ana often strongly cirrate-incurved when dry. Capsule 
oblong or cylindrical, seristomate, teeth slender, divided to or 
nearly to the base into two filiform divisions, more or less 
imperfect or long, erect, oblique or contorted. Dioicous. 

Although I have little doubt that Lindberg is right in 
combining with the species usually included under Trichostomum 
the plants belonging to the Section Tortella C.M. jof 
Barbula), as truly congeneric, it is with more hesitation that I 
have retained the generic name Trichostomum while including 
species the peristome of which in its structure exactly contradicts 
the definition of the genus as given by its authors. It has 
however always been admitted, even by the authors themselves, 
that the genus as so defined is an unsatisfactory one, added to 
which we have the fact that in some of the original species there 
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is a distinct approach to a spiral twisting of the peristome ; and I 
think it will be generally conceded that these considerations, 
together with the great undesirability of founding new genera on 
old material, form sufficient justification for widening the defini- 
tion of the genus to even this extent. The greater or less 
twisting of the peristome is only a question of degree ; and its 
inadequacy as a generic character is obvious when it leads for 
instance to the separation of species so closely allied as 7. 
nitidum and T. tortuosum. 

Basal hyaline cells ascending up margin of leaf ..........c.eeecceseeseeeeeeeeeeeseneeeaes 2 
Basal hyaline cells not higher at margin than at Centre ..........scceceseceeeceeeeeeeeee 6 

Leaves wide, soft, obtuse, more or less cucullate at apex. spe flavovirens 
Leaves narrower, not cucullate, more or less ACULE.........c:eceeeeeeeereeseeeeeeeeee tees 3 

Leaves rather rigid, straight, mostly broken across........:sereeeseeeseceeeeeeeeeeeeeonee 4 
3 oe flexuose, less fragile 

Leaves short with shortish points, strongly curled when dry ............ 7. nitidum 
Leaves with long narrow points, not or hardly curled when dry ......... 9. fragile 

Leaves over two lines long, with very long, tapering points....... 8 tortuosum 
Leaves rarely two lines long, with short points...............0++ .6. tnclinatum 

6 {Nome exGurrent: IM -4:CUSP OF MUGLO) wecconsveciacsgavnesinescsueasiateaarinermesaaes. 4 gelosionscs 7 
Neryei@easin 1M APeX oni ewaancenanreeve ve vns dapew aise cemsiene ariipaelastemnsec saegisamemnnemsncsice 8 

Leaf-margin recurved at apex, more or less cucullate... wa. crispulum 
7 Leaf-margin flat or nearly so at apex ........c.cceeeceeecse este eeeceeeeee eens 2. mutabile 

8 aon crenulate-notched at margin, scarcely dilated at base ........ 4. tenutrostre 
Leaves entire at margin, with dilated base ..........ecsceeeeeeneeueeeees 5. hibernicum 

1. Trichostomum crispulum Bruch. (Mollia crispula Lindb., 
Braithw. Br. M. Fl.) (Tab. XXXI. H.). 

Densely tufted, tall or short, about one inch high usually, 
sometimes two inches ; deepor yellowish green. Leaves crowded, 
erecto-patent, the comal rather more spreading, but usually 
incurved at apex, zot recurved ; when dry circinate-incurved, pale 
and glossy at back ; elongate linear-lanceolate, rather more than 
1 line in length, carinate-concave above, tapering to apex but not 
acute, margin plane, zmcurved at apex and forming with the 
upturned point of the nerve a more or less strongly cucullate or 
cymbiform tip ; nerve yellowish, rather obscure above, vanishing 
or excurrent in a very short mucro; margin entire, or very 
minutely and obsoletely denticulate above base; basal cells 
pellucid, a few hyaline, small, narrow, rectangular, gradually 
becoming shorter and chlorophyllose, in upper part minute, 
quadrate, very obscure, papillose. Perichetial bracts sub- 
sheathing, more acute than the leaves; seta reddish yellow, 
capsule oblong or oval-oblong, slightly plicate when dry; 
peristome teeth reddish, rather short, unequally cleft, papillose. 
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Var. 8. elatum Schp. Tall, in large deep green tufts; leaves 
broader, more obtuse and cucullate at apex. 

Var. y. migro-viride Dixon (Mollia crispula var. nigro-viridis 
Braithw.) 7Zad/, very compact, stems very slender, dark green, 
blackish below. Leaves small, short, narrow, concave and sub- 
tubular above with the margins slightly incurved; areolation 
dense. 

Var. 8. gracile Dixon (Trichostomum brevifolium Sendt.; 
Molla brevifolia Braithw., Br. M. Fl., Vol. II., Suppl. p. 252). 
Short and very slender, in dense tufts. Leaves crowded, smad/, 
Short, narrow-linear above from a wider base, obtuse or shortly 

pointed, margin incurved above, hardly cucullate at apex ; nerve 
vanishing at apex or very shortly excurrent. Perichztial bracts 
longly acuminate, nerve excurrent. Capsule very small, ovate, 
narrowed at the mouth: lid longly subulate-rostrate, as long as 
capsule. 

Has. Cliffs, walls, and banxs, especially near the sea; not uncommon. The 
var. 6 rare ; the var. -y, Ingleboro; the var. 5, Weymouth and Swanage (Jfitten). 
Fr. rare, spring and early summer. 

This and the next species present great difficulties to the systematist, their forms 
being very numerous and somewhat confusing ; and the fruit, which might otherwise 
be of help in separating them, is not at all common, and the peristome fragile. The 
following points may serve as a guide to the student, but it must be confessed that 
some barren forms are hardly capable of certain determination, and the examination 
of a large number of specimens, so far from elucidating the difficulties rather seems to 
enhance them by bringing to light more numerous intermediate forms. In the first 
place both plants are readily known from any species of Tortula or Barbula likely to 
be confused with them, such as 7. wnguzcu/ata, by the plane margins of the leaves and 
very obscure upper areolation; while from 777ch. flavovirens and Pleurochete 
squarrosa they are easily known by the hyaline basal cells not extending higher at the 
margin of the leaf than at the nerve, but passing gradually and equally into the 
chlorophyllose areolation. 77zch. cr¢spulum is in its typical form easily distinguished 
from 7. mutadile even with the lens by the narrower leaves with distinctly and 
abruptly cucullate apex, by their direction which is always more erect, and perhaps 
never distinctly spreading and recurved at apex as is frequently the case in the follow- 
ing plant ; the basal cells are also smaller and less hyaline, and the basal margin is 
almost always entire, rarely minutely denticulate, and never distinctly so as in 
T. mutabile var. littorale. It is probable that bearing these points in mind the 
student will not be likely to take plants of the true 7. cvzspz/um for any other species, 
though it must be remembered that there are forms of this plant with the leaves 
hardly cucullate, and others with wider leaves ; but as far as my own experience goes 
I think it is usually safe to refer plants with narrow, tapering, erecto-patent, entire, 
shortly mucronate leaves, and also plants with distinctly cucullate apex and entire 
margins, to this species, even though the former have the nerve straight and not 
upturned at point and the leaves consequently not cucullate, and though the latter 
have wider leaves more approaching 7. mutadz/e in outline. 

Mr. Holmes’ specimens from near St. Ouens, Jersey, have the leaves toothed 
above the base, broadly lingulate or oblong in outline, and often decidedly obtuse in 
apex asin 7. mutabzle var. léttorale, while on the other hand some of them have the 
apex distinctly, though not strongly cucullate; this form appears to me to be more 
satisfactorily referred to the above variety, as it was, indeed, at first named by Mr. 
Holmes, though afterwards named by him 7. crispul/aum. 
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The only specimen I have seen of the plant described above as var. gracile is a 
barren specimen of Mitten’s from Weymouth. It differs so little from some forms of 
Tr. crispulum, notably the vars. brevzfolium and angustifolium B. & S., that I cannot 
think it worthy of specific rank. The leaves are frequently slightly cucullate, quite as 
much so as in the above varieties, which together constitute the var. vzrzdulum 
(Bruch) (MZ. crispula var. viridula Braithw.); although often quite straight or only 
exhibiting a very slight upward curve in the nerve. The fruiting characters certainly 
have the appearance of greater weight, but the capsules in this group show a very 
frequent tendency to become stunted (a small capsule is one of the characters of the 
var. brevifolium B. & S.), and the fruit as figured by Braithwaite has all the appear- 
ance of a somewhat dwarfed and abnormal capsule ; and this is rather supported than 
contradicted by the fact that the lid is exceptionally long in proportion, since it 
frequently happens in stunted moss capsules that the lid retains its usual length. 

2. Trichostomum mutabile Bruch (Mollia brachydontia 
Lindb., Braithw. Br. M. Fl.) (Tab. XXXI. J.). 

In its typical form this differs from 7. crispulum in its leaves 

tapering to an acute point with the margins hardly or not 
incurved, the nerve straight, not upturned at point, excurrent in 
a longer, distinct mucro, the hyaline basal cells more numerous 
and wider, the margins generally slightly undulate. The leaves 

also are usually more spreading at the top of the stem, often 
slightly recurved in their upper part. The size of the leaf is very 
variable, and the form of the apex is also subject to much 
variation, from slender and tapering to rounded, wide, and some- 
what obtuse; and the margins may be slightly incurved. Seta 
yellow. Capsule oval-oblong or narrowly elliptical, sometimes 
slightly unequal; peristome yellow, almost smooth, short, more or 
less imperfect. 

Var. B. littorale Dixon (Trichostomum I:ttorale Mitt., Schp. 
Syn.; Mollia httoralis Braithw., Br. M. Fl.). Leaves wider and 
Shorter, more patulous and recurved above, odlong-lingulate, 
rounded and more or less obtuse at apex, margins plane or 
slightly incurved at apex, distinctly denticulate at a short 
distance above the base. 

Var. y. cophocarpum Schp. Taller, red below. Leaves 
more erect, linear-lanceolate, Jonger, acuminate and acute. 
Capsule short, oval, peristome rudimentary. 

_ Has. Rocks and banks, chiefly near the sea. Frequent. Tne var. 8 in 
similar, more shaded situations ; frequent. The var. yrare. Fruit rare, spring. 

This species is subject to even greater variation than the last, and the slender- 
leaved form is very different in appearance from the extreme form of typical var. 
fittorale, but I can see no adequate ground for giving the latter specific rank, seeing 
that the fruiting characters appear to be identical with those of 7. mdtadbzle, while 

intermediate forms of leaf-apex of every shade of obtuseness are found; the 
denticulate margin of the leaves below the middle is also sometimes to be found in the 
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more typical forms of 7. mztabile, though more strongly in the variety. Nor is the 
broad and obtuse apex by any means always correlated with shortness of leaf, usually 
given as a character of 7. ttorale ; indeed one of the most frequent of the wide, 
obtuse-leaved forms is a very large-leaved plant usually found growing under hedges 
and on shady banks in the south. 

In order to determine the degree of obtuseness of the leaves it is necessary to 
flatten them out under a cover glass, as when viewed laterally or when slightly 
infolded at the edges an erroneous impression may easily be produced. It should be 
remembered, too, that in this and the allied species the leaf edges begin to roll 

inwards very quickly when the plant begins to dry, and it is necessary that the leaves 
should be thoroughly expanded before coming to a conclusion on this point. I have, 
moreover, often examined plants in which the margin at apex was in some leaves 
incurved while that of others on the same stem was quite plane. 

The mucronate apex of the nerve may be very slightly curved upwards, but never 
abruptly and markedly as in 7. cr¢spulum. It is usually a more robust plant, and 
attains as much as three inches in height. 

After careful examination of original specimens of Mollia Jutescens Lindb. 
(Braithw. Br. M. Fl., Vol. I., p, 246), gathered by Lindberg at Glena, Killarney, in 
1873, I am obliged to confess I can find nothing in it beyond a rather marked form of 
Trich. mutabile. The leaves are indeed very long, but the variation in this respect is 
no greater than may well be considered within the limits of so variable a species ; they 
also appear to be rather more fragile than usual, but this may partly be accounted for 
by age. Inno other respect can I find the slightest difference from ordinary Tyzch. 
mutabile. The outline of the cells is not more distinct than is frequently the case in 
this species, nor are the cells themselves at all more pellucid, but exactly as I have 
frequently seen them in typical plants. Indeed, the areolation in Zrzch. mutabcle is 
not really obscure, especially in mature leaves; the minuteness of the cells renders 
them somewhat difficult to distinguish unless highly magnified, but under a high 
power they appear quite distinct. I should be inclined to rank the plant in question 
under var. cophocarpum. 

3. Trichostomum flavovirens Bruch (Mollia flavovirens 
Lindb., Braithw. Br. M. Fl.) (Tab. XXXI. I). 

Much resembling 7. mutadile in habit, but softer, usually of 
a glaucous or yellowish green, the white base of the leaves very 
shining and distinct when dry, as is also the back of the nerve ; 
leaves longer upwards (1-14 lines), and crowded in a terminal 
coma, fragile, oblong-lanceolate or lanceolate from an erect, sheath- 
ing, hyaline base, guzckly narrowed to an obtuse or shortly acute 
point ; concave, margin inflexed, especially at apex, entire or 
faintly toothed at middle, verruculose above with projecting 
papilla; nerve strong, excurrent in a very short or slightly 
longer point; basal cells hyaline, thin-walled, extending higher 
up the leaf at margin than at nerve, passing abruptly into the 
chlorophyllose smaller ones, which thus terminate below 
obliquely, in a v-shaped line; the upper /arger than in any of 
the previous species, and less obscure, sub-quadrate or rounded 
hexagonal, slightly papillose. Seta dark red below, yellowish 
above; capsule oblong-elliptic; peristome teeth /ong, filiform, 
papillose, dark red, erect or slightly twisted. 

Has. Sandy ground and banks near the sea; South of England and Ireland, 
frequent, but always sterile. Fr. spring. 
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The remarkable basal areolation common to this and some of the following 
species amply distinguishes the present from the three foregoing plants, from which 
the white shining leaf-base will also as a rule distinguish it; 7. m¢¢zdwsm has more 
fragile leaves, more closely circinate when dry, and more narrowly pointed; 7. 
inclinatum is on the other hand almost inseparable without the fruit ; but the leaves 
are usually rather shorter, and less closely incurved when dry. 

I have gathered specimens with tapering, acute points, but they are uncommon. 
As a rule the wide points with strongly incurved margins are very characteristic. 

4, Trichostomum tenuirostre Lindb. (Wezsia tenuirostris 

Hook. & Tayl., Didymodon cylindricus B. & S., Schp. Syn.; 
Mollia tenutrostris Lindb., Braithw. Br. M. FI.) 

(Tab. XXXI. K.) 

In loose, soft tufts, 3-3 inches high, almost always yellowish 
green at least at the tips of the stems, yellowish brown or 
blackish below ; stems flexuose, slender or robust. Leaves fragile, 
not densely crowded, spreading and flexuose, when dry crisped, 
incurved and contorted, but mot closely circinate-incurved as in 
the preceding plants, /ess shining at back on account of the 
narrower nerve; longer than in any of the foregoing species, 
1%-2% lines in length, \iguiate or narrowly linear-lanceolate, 
usually more tapering at apex, and ending iz a slender point ; 
margin plane, undulate, frequently somewhat sinuose above, 
notched or irregularly dentate, crenulate with papilla; nerve 
rather narrow above, reaching to apex or vanishing ; cells at base 
rectangular, hyaline, rather wide, thin-walled, gradually and ot 
obliquely passing into the shorter, chlorophyllose cells; upper 
areolation roundish-quadrate, larger than in the last, somewhat 
obscure. Seta slender, yellow, often two from the same 
perichetium; capsule small, narrowly cylindric, pale brown; 
lid conical with a narrow rostellate oblique beak ; peristome teeth 
short, slender, erect, cleft or perforated, fragile. 

Var. 8. Daldinianum (Didym. cylindricus var. Daldinianus 
De Not.) Leaves shorter, broader, very acute, gradually taper- 
ing or suddenly apiculate, with two marginal rows of cells 
incrassate, yellow, distinct ; capsule smaller. 

Var. y. Holtit (Mollia tenuirostris var. Holtid Braithw.) 
Robust, deep green above, dlack below; leaves more crowded, 
the upper ones sometimes slightly secund, more erect and straight, 
wide, rather obtuse at apex, cells less papillose. 

Has. Wet rocks by streams; not uncommon. The var. 8, in more alpine 
situations, rare; the var. y by waterfalls on dripping rocks, not common. Fr. very 
rare, late autumn. 
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Although this plant bears some resemblance to Z72ch. torteosum, that species 
may usually be known from the present by the paler colour, less lurid and less 
frequently yellow ; the denser, longer leaves, and the habitat, which is usually drier, 
rarely in such humid spots ; the latter point is also a point of difference between 77. 
tenuzrostre and Tr. mutabile, which in some forms it occasionally resembles ; under 
the microscope the distinction becomes clearer; the obliquely ascending hyaline cells 
in Tr. fortuosum at once separating that species; while 77. f¢emzzrostre, though 
sometimes having straight, broad, shortly pointed leaves almost exactly resembling 
some forms of 77. mutabzle, will be recognised by the larger, less obscure areolation, 
the nerve not distinctly excurrent, and the margins strongly crenulate-denticulate, 
toothed, or sinuose. It is also usually a more robust plant than that, with more 

distant and longer leaves. Some barren forms of Diphyscium foliosum, notably the 
var. acutifolium might easily be mistaken for this plant, but are of a more rigid and 
solid texture, often with a reddish brown tinge, and with much more obscure areolation 

and nerve when viewed with the microscope. Ty. Azbernicum has the leaves wider 
at the base, with much more distinct, incrassate upper areolation. 

5. Trichostomum hibernicum Dixon. (Tortula hibernica 
Mitt.; Molla hibernica Lindb., Braithw. Br. M. Fl.; Bardula 

cirrifolia Schp., Syn.) (Tab. XXXI. L.). 

Tall, slender, in loose tufts, yellowish green, 2-4 inches high. 
Leaves zot crowded, from a short erect sub-sheathing base 
flexuose-patulous or squarrose, crisped and incurved when dry ; 
from a wide, shortly oblong or obovate base gradually longly 
lanceolate-acuminate, tapering to an acute point, 13-2 lines long ; 
margin hardly undulate, very finely crenulate-papillose; nerve 
vanishing in the apex, or reaching just beyond; cells at base 
rectangular, hyaline, rather suddenly passing into the shorter, 
coloured upper cells, ot ascending higher at margin; upper 
areolation small, very distinct (rather obscure in the young leaves), 
incrassate, subquadrate-rounded or shortly oblong-elliptic, faintly 
papillose; one or two rows at margin sometimes paler. Capsule 
cylindric. 

Has. Wet rocks; Killarney; Brandon Mt., Kerry. Fruit very rare. 

A more slender plant than either 7. tenudrostre or 77. tortucsum, with smaller, 
more slender, less undulated leaves, expanded at the base, and more distinct areolation, 

the basal quite different from both. It is the Avactangium Hornschuchianum of 
Wils. Bry. Brit.; but the true 4. Hornschuchianum Funk (in Hoppe & Hornsch. 
Crypt. select.) has smooth leaves, very slender at the points, denticulate above the 
base, etc. 

A few old capsules only have been found, with the peristome too imperfect for 
description. The species has not been found outside Ireland. 

6. Trichostomum inclinatum Dixon. (Tortula inclinata 
Hedw. fil.; Barbula inclinata Schwgr., Schp. Syn.; Molla 

inclinata Lindb., Braithw. Br.M. Fl.) (Tab. XXXII. B.). 

In wide flat tufts, yellowish green, 3-1 inch high, stems rodust, 
fragile. Leaves crowded, erecto-patent, rigid, not enlarged at the 
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coma, cirrate-crisped but not very closely incurved when dry, 
almost exactly resembling those of 77. flavovirens, but rather 
shorter. Seta reddish; capsule oval-oblong, more or less curved ; 

peristome teeth long, spirally twisted, fugacious. 

Has. Banks, usually near the sea. Rare and sterile. 

The leaves of this plant so nearly resemble those of 77. favovirens that the two 
species are very difficult to separate when barren ; indeed among almost all the species 
of this genus there is so much variation and so much intermingling of allied forms, 
with very slight and perhaps deceptive fruiting characters, that hardly any arrange- 
ment or description can be quite satisfactory. Thus Boulay points out that the 
present species is connected with 7%. tortuosum on the one hand and 7%. xztédum on 
the other by so many intermediate forms that no very clear line can be drawn between 
them, and at the same time he makes the present plant a sub-species of Aarbzela 
fragilds, indicating a still nearer affinity, in his opinion, to that species. 

7%. Trichostomum nitidum Schp. (Zortula nitida Lindb.; 
Mollia nitida Lindb., Braithw. Br. M. Fl.) (Tab. XXXII. A.). 

In small, dense, rounded cushions, dull or lurid green, dark 

below. Leaves very fragile, erecto-patent, slightly flexuose, 
crowded, when dry rigidly circinate-incurved, very closely in- 
cumbent, the nerve very glossy and shining at the back; rather 

short, about 2 lines in length, linear-lanceolate, shortly and 
acutely acuminate or more suddenly apiculate, margin plane, 
slightly undulate, ot zncurved at apex; nerve strong, greenish, 
brown in old leaves, excurrent in a very short mucro, prominent 
at back; basal cells hyaline, passing od/iqguely into the shorter, 
more chlorophyllose cells, above small, rounded-quadrate, obscure, 
papillose. Capsule oblong-cylindric, peristome teeth short, rather 

imperfect, very slightly oblique. 

Has. Rocks and walls, almost always calcareous. Rare. Sterile in Britain. 

The true position of this plant has been the subject of much discussion, upon 
which my slight acquaintance with the fruiting plant does not warrant me in pro- 
nouncing any opinion ; indeed it is probable that it will remain more or less doubtful 
until an opportunity is afforded of studying the fruit in good condition and in greater 
quantity. Hitherto it has only been found in two localities, the two plants presenting 
certain differences of some importance in the structure of their fruit and peristome. 
Apart from the fruiting characters, moreover, 77. 2ztédum exhibits certain variations 
in habit and vegetative structure, which tend to ally it on the one hand to 77. 

_flavovirens and on the other to 77. tortuosum ; and it is quite possible that ultimately 
it may be found necessary to unite it with one or the other. As far as I am aware, 
however, the variations in question, do not occur, markedly at least, in this country, 
and the plant as we have it presents characters sufficiently distinct and constant to 
enable the student to identify it without much difficulty. It is usually more robust 
than 77. flavovirens, less so than Zr. tortuosum ; but in habit it is more dense 
and rigid than either, usually growing in dense rounded cushions, of a darker colour 
than in either of these, the leaf-margin, plane at apex, not incurved as in the former, 
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the leaves very closely and neatly circinate-incurved so that the points are hidden, 
while in 77. ¢ortwosum and frequently in 7%. flavoverens they are more or less 
spirally twisted upon themselves, in corkscrew fashion, less closely imbricated and 
with the points more or less projecting and visible. The nerve also is much more 
shining and glossy than it is (with at any rate very rare exceptions) in either, and the 
leaves more fragile. The var. fragzlifolium of Tr. tortuosum perhaps most nearly 
resembles it, but is usually more loosely tufted and the leaves less closely imbricated 
when dry, and less shining. Zr. zzclinatum is known by the paler colour, flat 
extended tufts, less fragile and less shining leaves. 7%. fragile is quite distinct in 
the leaves hardly curled when dry. 7%. mztaddle is sometimes much like it in appear- 
ance, but the basal areolation is quite different. 

In the above remarks, as in the description, I have referred to the plant in its 
ordinary form, as, I believe, it is always found in this country. 

8. Trichostomum tortuosum Dixon (Bryum tortuosum L.; 
Mollia tortuosa Schrank, Braithw. Br. M. Fl.; Bardula 

tortuosa W. & M., Schp. Syn.) (Tab. XXXII. C.). 

In tall rounded tufts, small or extended, 1-4 inches high, pale 
or yellowish green above, yellowish brown below. Stems vodust, 
radiculose below; leaves crowded, fragile, very long, (2-3 lines), 
spreading and flexuose, when dry strongly curled or spirally 
contorted on themselves, the nerve pale and shining at back; 
from a pale whitish base longly linear, tapering to a slender 
subula, undulate, margin flat at point; nerve strong, pale, 
excurrent in a fine entire or slightly denticulate point; cells at 
base thin, rectangular, hyaline, reaching for some distance up the 
leaf and extending obliquely very high at the margin, abruptly 
becoming small, chlorophyllose, in all upper part rounded, rather 
large for the genus, less obscure than in some of the previous 
species, papillose, crenulate-papillose at margin. Seta long, red 
below, pale above ; capsule shortly or longly cylindric, straight or 
slightly curved, lid rostrate, nearly as longas the capsule or much 
shorter; peristome very slender, long, much twisted. 

Var. B. dicranoideum (Mollia tortuosa var. dicranoidea Ferg. 
MS., Braithw. Br. M. Fl.). Taller, compactly tufted, densely 
radiculose nearly to apex; leaves firm, rigid, subsecund, the 
terminal ones collected into a cuspidate tutt. 

Var. y. fragilifolium (Barb. tortuosa var. fragilifolia 
Juratz.). In short small tufts; leaves smaller, shorter, less 
finely tapering, very fragile, nerve excurrent in a yellowish 
point, very glossy and pale at back when dry; leaves when dry 
less strongly contorted, but more closely incumbent. 

Has. Rocks and mountain slopes, principally in calcareous regions, frequent. 
The var. B, Scotland (Fergusson) ; the var. y on exposed alpine rocks, walls, etc. ; 
rare. 
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Very variable in height, length of leaves, etc., the smaller forms, and notably the 
var. fragilifolium, closely approaching 7%. nztidum, but differing in the more sienderly 
pointed leaves, usually more laxly incurved when dry, and of softer texture. I have 
however gathered a plant on Snowdon with exactly the dark small dense rigid 
cushions of 7%. 22tidum, but in this case with the nerve hardly at all glossy at back. 
It is probable that the above variety and var. vzg¢da Boulay are not more than dwarf 
and somewhat starved forms induced by their habitat, which is usually on exposed 
mountain rocks. The leaves in this species are always more or less fragile, but they 
are of a much softer, less rigid texture than in 77. fragé/e, and it may be noted that 
in our present plant it is usually the lamina that is torn, often leaving the nerve 
denuded (though the agex of the leaf, especially in var. frag¢/folium, is often broken 
off), while in 7. fragz/e the nerve itself is extremely brittle, and the rigid leaves are 
usually found snapped in half at or above the middle. 

The robust stems, and longly linear or even subulate leaves, spreading and 
flexuose when moist, with very tapering points will generally serve to distinguish this 
species from all the foregoing ones ; 77. Azbernzcum being known by its more slender 
stems with laxer leaves expanded at the base. 

The fruit is rare, and sparingly produced, ripening in summer ; but unless 
gathered just at maturity it is very difficult to get good specimens showing the 
peristome. 

I have seen no specimens of the var. 8, the description of which I have taken 
from Braithw. Br. M. Fl. 

9. Trichostomum fragile Dixon (Didymodon fragilis 
Drumm.; Barbula fragilis B. & S., Schp. Syn. ; Molla fragilis 

Lindb., Braithw. Br. M. Fl.) (Tab. XXXII. D.). 

In shorter dense tufts, bright or yellow green, resembling 
small plants of Tr. tortuosum. Leaves erecto-patent, straight or 
very slightly flexuose, scarcely undulate; when dry the mature 
leaves are usually slightly arcuate, rigidly spirally twisted, or 
rarely more strongly curled, but almost always more firm and less 

crisped than in the last, very glossy and shining at the back; 
either gradually tapering as in that species or more usually with 
the apex prolonged into a capillaceous trigonous subula, composed 
chiefly of the nerve and nearly smooth or strongly papillose, very 
fragile and broken off tin all but the young leaves. Nerve broad, 
whitish. Areolation as in the last, but usually rather more 
obscure. Capsule and peristome almost or exactly as in that 
species. 

Has. Mountain rocks and sand-hills. Very rare, and sterile. 

In its typical form this plant is at once known from the other species of the genus 
by its rigid, brittle leaves only slightly twisted and indeed sometimes almost straight 
and erect when dry, very narrow above and brilliantly shining at the back; when 
moist the straighter more rigid leaves distinguish it from 77. ¢ovtuosum, and the 
elongate, subulate points from all other species. I have however received specimens 
from two or three localities in Labrador showing a distinct approach to 77. 
tortuosum ; the leaves on some of the plants, and even the lower leaves on some 
stems in which the upper ones are quite typical, being strongly contorted when dry, 
crisped and undulate at the margin, and when moist slightly flexuose and undulate; 
hardly indeed to be recognised from the var. fragzlifolium of Tr, tortuosum except by 
the leaves somewhat firmer, the very shining nerve, and the presence (usually), of 
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some rigid and less curved leaves. It is probable that this very curious and interest- 
ing species will be found to be allied by intermediate forms somewhat closely with 
Tr. tortuosum, as is undoubtedly the case with some of the other species of the genus. 

The fruit has only been found in two or three continental localities. 

44, PLEUROCHASTE Lindb. 
Leaves somewhat serrate or denticulate above, from a 

sheathing base; hyaline cells at base marginal only, the median 
coloured. Fertile flowers axillary. Peristome long, slightly 
twisted, papillose. Dioicous. 

A very distinct genus both in general appearance and in 
structure, and, as Braithwaite remarks, with something the habit 
of Leptodontium. 

1. Pleurochete squarrosa Lindb. (Barbula squarrosa Brid., 
Schp. Syn.) (Tab. XXXII. E.). 

Yellowtsh green, 1-23 inches high, stems flexuose, loosely 

tufted, often scattered and mixed with other plants, branched. 
Leaves rather crowded, larger in the coma, sguarrose and 
flexuose from an erect sheathing base ; when dry strongly but not 
closely contorted, from the wide base quickly narrowed, 
lanceolate-acuminate, slightly undulated; margin plane, finely 
denticulate above the base, near apex more distinctly and 

irregularly dentate; nerve strong, reaching to or slightly 
beyond the apex; median basal cells small, short, firm, 
rectangular with rounded angles, pellucid, coloured; the 
marginal for several rows much larger, thin-walled, hyaline, 
abruptly passing into the median ones and forming a very 
distinct hyaline band, gradually narrowing upwards and reaching 
to or beyond the top of the sheathing base; upper areolation 
small, rounded-quadrate, rather obscure, finely papillose. 

Perichetia lateral, the bracts numerous, with a longer sub- 
sheathing base; seta long, red, paler above; capsule oblong- 
cylindrical, rather large, dark reddish brown; lid shortly 
rostrate; peristome red, fragile, forming about a single spiral 
turn. 

Hag. Sandy and stony shores, and banks, usually near the sea, and almost 
entirely confined to the South of England. Rare and sterile. Fruiting on the 
continent in spring. 

The squarrose tapering leaves from an erect and sheathing base, and the general 
straggling and rather untidy appearance of this moss, together with its accustomed 
habitat, make this an easily recognised species ; and under the microscope the basal 
areolation is seen to be quite distinct from that of any other plant of the Order. The 
serrations are sometimes distinct, but are often too fine to be seen without the 
microscope. 
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Tribe 3. Cinclidotez. 

Plants robust, aquatic or riparian; leaves large, solid in 

texture, bordered. Capsule immersed or exserted. Peristome 

of 16 slender teeth bi-trifid above, more or less clathrate below 

with connecting bars. 

45. CINCLIDOTUS P. Beauv. 
Characters those of the Tribe as given above. The fruit is 

sometimes apical, but typically cladocarpous, being produced at 
the extremity of short /ateral branches. The aquatic species 
have a facies somewhat approaching Fontinalis, being dark-hued 
and long-stemmed, with long, blackish leaves. The European 
species are all dioicous. 

Plant elongate, usually floating ; capsule immersed «..........00006, 3. fontinaloides 
Plant short, more or less erect ; capsule exserted .......... cesecneee een eeee eee eeeeeees 2 

Leaves densely papillose: ....niicaisisinciidtactitins marianne wilnodteenerar aries aane ot 2. Breblssont 
THEA ES STOO, wiicnisdinsinioraaeiedsensiecRectycct SNRai Aah Meaas MRT Cana eeu e. riparius 

1. Cinclidotus Brebissoni Husnot (Tortula Brebtssoni 
Fior-Mazz.; Barbula mucronata Brid., Braithw. Br. M. FIL. 

Vol. L., p. 276; Cinclidotus riparius var. terrestris 
B. & S., Schp. Syn.) (Tab. XXXII. F.). 

Terrestrial, erect, in large soft tufts, 1-2 inches high, dark 
green above, blackish below, slightly branched. Leaves larger 
and more crowded at the summit of the stem, erecto-patent or 
spreading, spirally twisted when dry, especially the younger 
ones, 1-74 lines long, broadly-lingulate, rounded and obtuse, 
shortly mucronate with the thick, excurrent nerve; margin 

strongly revolute to apex, becoming united and thickened above ; 
cells at base hyaline, shortly rectangular, small, above very 
small, rounded-hexagonal, very chlorophyllose and opaque, 
densely papillose on both sides. Seta stout, terminal, yellowish 
brown, 3-5 /ines long; capsule cylindric, rather large, narrowed 
at the mouth; lid rostellate or shortly rostrate; annulus none; 
peristome rather short, once twisted, teeth from a very narrow 
basal membrane, ved, slender, papillose, fragile. 

Has. Roots and stumps of trees by water. Not common. Fr. spring and 
early summer. 

This species bears some resemblance to Zortula mutica; but that is of a more 
lurid, yellowish colour, with broader, spathulate leaves which are less twisted when 
dry, and which have the nerve hardly excurrent and less distinct at back, not con- 
spicuously pale and shining as it is in the present plant. It is very nearly allied to 
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C. riparius, with which it has been often united, but the seta in that plant is shorter, 
and thicker, the leaves are less twisted, indeed almost unaltered and appressed when 
dry ; and under the microscope the plane margins and smooth cells easily distinguish 
it. There is no doubt as to the right to specific rank of the present moss, but it is 
not so clear whether it should be placed under Zortela or Cznclidotus, between which 
two genera it undoubtedly forms a connecting link. The structure of the peristome is 
that of Czwcidotus, and the slight twisting of the teeth cannot be held of importance, 
especially under the system of grouping the species which is here adopted, even 
were it peculiar to this species and not common to the others of the genus. 

2. Cinclidotus riparius Arnott (Gymnostomum riparium 
Host) (Tab. XXXII. G.). 

Resembling the last species, but aguatic rather than 
terrestrial ; stems usually longer than in that, but shorter than in 

C. fontinalotdes, variously branched. Leaves odlong-lingulate, 
obtuse and usually mucronate with the excurrent nerve; or widely 
acute and apiculate, about equalling the last in size, less twisted 
when dry, usually appressed and flexuose, but not crisped nor 
much twisted; margin thickened, but less abruptly than in C. 
Brebissoni, and not recurved; nerve more or less shortly 
excurrent or ceasing just below the apex; areolation resembling 
that of the last but quite smooth, the walls not much incrassate, 
the basal usually shorter and less pellucid. Seta from the apex 
of the stem or branches, short, 1-2% lines long, very thick ; 

capsule broadly oblong, slightly curved, lid stout, acutely conical- 
rostrate, curved; peristome ye//owish, lightly papillose. 

Has. Stones in streams. Very rare. R. Fergus, Ennis; R. Teme, Ludlow. 
Both sterile. Fr. summer. 

T have not seen specimens from the Irish locality; I have examined specimens 
gathered by Mr. Weyman in the R. Teme, and I feel considerable doubt whether 
this is not a form of the next species, with shorter, rather broader leaves than usual, 
and I find that Mr. Bagnall, to whom the English specimens were first submitted, is 
now inclined towards the same view. The cells in C. rzfarius are quite smooth, 
while those of the plant in question are, frequently at least, distinctly though shortly 
papillose, exactly as in C. fontznaloddes ; and the upper cells have the walls somewhat 
incrassate as in that species, although it may be doubted whether this is, in the case 
of the two species in question, a safe distinction. Taking into account the fact that 
C. fontinaloddes is a variable moss, and sometimes at least approaches very near to 
the habit and structure of Mr. Weyman’s plant, I think it is much more probable 
that the latter belongs to that species, rather than to C. rzparius. 

The seta in this species sometimes springs from a very short lateral branch, in 
which case the plant is cladocarpous ; this occurs on the same tuft with the fruit in 
the ordinary position, and shows the slight value to be attributed to this character. 

3. Cinclidotus fontinaloides P. Beauv. (Hypnum fontina- 
loides Lamarck) (Tab. XXXII. H.). 

Aquatic, stems long and flexuose, 2-8 inches long, in large 
dense masses of a dull green or more frequently dark, almost black 

colour, with short lateral branches; the lower leaves usually 

P 
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worn away by the water so that only the stiff bristly nerves are 
left clothing the stem. Leaves long, more or less spirally 
twisted when dry and occasionally slightly so when moist, flexuose, 
often slightly secund, ~arrowly oblong-lanceolate, decurrent, 1% 
to nearly 2 lines in length, more tapering than in the two previous 
species, obtuse or shortly acute, but not acuminate, more or less 
apiculate with the excurrent nerve; margin plane, strongly 
thickened to apex; cells small, rounded-hexagonal, usually 
incrassate ; small and rectangular, not much enlarged at the base. 
Upper cells facutly papillose. Fruit terminal on short lateral 
branches, immersed in the long, tapering, often secund perichetial 
bracts or slightly emergent, seta very short ; capsule ovate-oblong, 
bright reddish brown; lid acutely conical-rostrate, curved, red 
peristome purple-red, twisted, long; the teeth filiform, branching 
above into two or three divisions, spirally twisted round the long, 
exserted, persistent columella. 

Has. Rocks and occasionally wood in streams, where frequently submerged ; 
frequent ; especially common on stones in mountainous rivers. Fr. summer, but 
variable. 

A very distinct, though somewhat variable plant, readily known by its dark 
colour with long, twisting leaves, and when fruiting, which it usually does abundantly, 
by the reddish brown capsules with strong red lid, which alone when the fruit is 
ripening protrudes from the perichzetium ; but after maturity the bracts become more 

divergent, and the capsule slightly emergent, so as to bemoreconspicuous. Grimmia 
apocarpa var. rivularis and Orthotrichum rivulare both somewhat resemble it at first 
sight, and are often found in its company; both however are quite different when 
more closely examined, the shorter, less flexuose leaves alone readily distinguishing 
them. Cinclidotus riparius is, as has been mentioned when describing that species, 
very close to it in its growth and leaf structure, but the cells are quite smooth, the 
leaves shorter, and the fruit quite distinct. 

When growing on the banks of lowland streams the black colour is more 
frequently wanting, the plant is more robust, with wider leaves of a dull green, less 
frequently secund. 

C. aguaticus, a continental species, closely resembles the present, but has longer 
narrower more decidedly falcato-secund leaves with a thicker nerve, and the capsule 
exserted on a seta almost equal in length to the perichztial bracts. It has been 
recorded from a single locality in Ireland, but according to Dr. Braithwaite there is 

some doubt as to the accuracy of the record. 

ORDER X. ENCALYPTACE. 

Erect, terrestrial or rupestral plants, usually caspitose. 
Leaves linear, lingulate or spathulate; lower areolation thin, 
hyaline, fragile, the upper small, opaque with chlorophyll and 
strong verruculose papillz. Calyptra large, enclosing the whole 

capsule, campanulate or cucullate, smooth or plicate. Peristome 

double, single, or none. 
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Including, besides Encalypta, the exotic genera Calymperes 
and Syrrhopodon. 

46. ENCALYPTA Schreb. 

Capsule erect, cylindric, on along seta. Calyptra campanu- 

late-cylindric, inflexed at base when young, finally entire or 
ciliated; not plicate; with a long straight beak; peristome 
extremely variable. Leaves as described above. 

The plants of this genus are easily recognised not only by the 
form and areolation of their leaves, but especially by the large 
glossy extinguisher-like calyptra, which persists until the fruit is 
quite ripe, and usually only falls with the lid when that separates. 
The peristome is in many species extremely fragile, in some 
quite absent; in those species in which it occurs it presents very 
diverse and interesting characters ; in some few it is double, the 
outer teeth showing all the characters of the Diplolepidez; in 
others, where it is single, the teeth are constituted on the plan of 
some of the Aplolepideze belonging to Dicranacez; while in 
others again they bear a nearer resemblance to those of 
Polytrichum, thus connecting the Order with the Nematodontez. 
On the whole their true position appears to be at the meeting 
point of the Aplolepideze and the Diplolepidez, while at the same 
time there is a close and indeed remarkable resemblance between 
them and some of the species of Tortula, especially those of the 
Section Syntrichia, a resemblance which in the leaves is 
surprisingly close. 

There is a great uniformity in the areolation of the leaves, and 
except in the case of £. commutata which has smaller cells than any 
of the other British species, I do not think any reliance can be 
placed on the relative size of the cells; Wilson for instance 
describes those of £. vulgarzs as being larger than in E. celzata, 

but some specimens of the latter have them distinctly larger than 
is the case with £. vulgaris. 

i Ls. recurved, with tapering acumen ; cells about 10 pM ...........seeeee I. commutata 
Ls. with broader points, not tapering ; cells about 15 fo....sccsceeeeeccesecseeeeeun ees 2 

Ls. obtuse, rather cucullate; nerve scabrous at back near apex; capsule with 
| Spiral stiiee vcs vonsiorsusseaves gives eaatormnaemmamenmenmennenanentieane aearebe Mereplocar pa 

Nerve scarcely rough at back, usually excurrent........ccccccececcceeee ces eet entre ernees 3 

Calyptra fringed at base ; capsule smooth ; peristome present j. ctliata 
Calyptra not regularly fringed at bas€..........ccccseeeeeneeeseeeeeseeeeeeeeeseuaeeeen eres 4 

Capsule with vertical strize ; peristome present..............ccceseeeee 4. rhabdocarpa 
a{ ernie smooth ; peristome rarely present...........scccseeceesevscseeneeeees 2. vaelgares 
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A. PSILOTHECA. 

Capsule smooth or very indistinctly striate. 

1. Encalypta commutata Nees & Hornsch. (Leersia alpina 
Lindb., Braithw. Br. M. Fl.) (Tab. XXXII. 1). 

Dull, lurid green, 1-2 inches high. Leaves from an erect 
sheathing base slightly reflexed and squarrose, appressed and 
incurved when dry, the upper twisted; broadly Jlanceolate- 
acuminate, acute, cuspidate or almost piliferous with the excurrent, 
stout reddish nerve, slightly undulate, margin plane; cells at base 
rectangular, hyaline, often coloured deep orange red, 3-5 times as 
long as broad, with 3-4 rows at margin longer, narrower, yellow, 
forming a distinct border; upper cells very smad/, about 10 p in 
diameter, rounded-quadrate or hexagonal-quadrate, obscure, 

crenulate-papillose at margin. Seta red, twisted; capsule 
shortly and widely cylindrical, abruptly contracted at base with 
an indistinct neck; bright brown, smooth, lid with a long subulate 
beak; mouth narrow, with a thin annular membrane, peristome 
none. Calyptra much longer than the capsule, zrregularly lobed 
or torn at the hardly expanded base, of papillose. Autoicous. 

Var. B. imberbis (Leersia alpina var. imberbis Lindb.). 
Leaves slightly cucullate at apex with the incurved margins, 
somewhat obtuse, with the nerve vanishing. 

Has. High mountain rocks; rare. Ben Lawers and others of the Breadalbane 
Mts. ; Ingleborough. The var. 8B, Ben Lui (Holt. ). Fr. late summer. 

This species is at once known by its acute, tapering leaves, with smaller upper 
areolation, and smooth capsules. The calyptra though less distinctly fringed than in 
£. ciliata is often considerably torn at the base. The leaves when pressed out under 
a cover-glass have a very distinct, almost panduriform outline, the margins just at the 
point of reflexing above the sheathing base usually becoming involute so that the leaf 
appears constricted in the middle. 

As is usual in this genus, the papillose nature of the areolation causes the surface 
of the leaf to be dull, not glossy, when dry, but the excurrent nerve point is extremely 
bright and shining. 

2. Encalypta vulgaris Hedw. (Leersia exstinctoria Leyss., 
Braithw. Br. M. Fl.) (Tab. XXXIII. A.). 

Short, less than 3-inch in height, deep or yellowish green, 
closely tufted. Leaves spreading, strongly twisted when dry, 
about 13 lines long, elliptic-oblong, obtuse and rounded or more 
or less acute at apex, with the nerve vanishing or excurrent; 
much narrowed at the base; margin plane, very rough with 
verruculose papilla; lower cells hyaline, rectangular, the 
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marginal much narrower in a few rows, forming a border which 
is often yellowish; the upper larger, more distinct and more 
pellucid than in the last (about 15 »), hexagonal-quadrate, usually 
regularly seriate, very papillose. Seta red. Calyptra covering 
all capsule, incurved at base which is extzve or only shortly lobed, 
scabrous at apex and sometimes below. Capsule smooth, 
resembling that of the last, when dry and empty faintly plicate ; 
peristome wanting or of short, very fragile and fugacious teeth. 
Autoicous. 

Has. Walls and banks, frequent. Fr. late spring. 

Many varieties have been described of this moss, chiefly founded upon the 
presence or absence of a peristome and the form of the leaf-apex. The former is, 
however, a most uncertain character, and its presence does not appear to be correlated 
with any particular form of leaf; and as almost every degree of obtuseness and of 
acuteness is found in the latter, it does not seem worth while to found varieties on a 
single character which at best can be ill-defined ; the following are the most important 
forms :—Var. pzlifera, leaves terminating in a long cuspidate point formed by the 
lamina or the excurrent nerve; var. od¢zszfoléa, leaves rounded and obtuse, concave 
above, nerve vanishing ; var. Jzvigata, leaves apiculate, calyptra hardly papillose. 
The peristome even when present is very difficult to find, being extremely fugacious, 
and it is probable that even when apparently wanting its absence is due, in some 
cases at least, to the adhesion of the teeth to the interior of the lid, which carries them 
away when it separates. 

When in fruit there is no difficulty in identifying Z. vzdgarzs, the smooth 
capsule and entire calyptra separating it from all the species but the preceding, which is 
quite different in the form of the leaves and areolation. £. streftocarpa is known by 
the nerve scabrous at back near apex, the longer leaves and far more robust habit. 

The nerve and cell walls at the base of the leaf are sometimes red; but not so 

highly nor so constantly so as in the other species. 

3. Encalypta ciliata Hoffm. (Leersia ciliata Hedw.; Leersia 
laciniata Hedw.; Braithw. Br. M. Fl.) (Tab. XXXIII. B.). 

About 1 inch high, bright green. Leaves rather large, 14-23 

lines long, broadly lingulate or obovate-oblong, rounded at apex 
and apiculate, spreading ; incurved and crisped when dry ; slightly 
undulate towards the margin, which is narrowly recurved about 

the middle; nerve yellowish, rather glossy at back when dry, 
vanishing below the apiculus or excurrent in a short mucro; basal 
cells lax, hyaline, rectangular, with red walls, the marginal 
narrower and paler in several rows, /ess distinct however than is 
usual in the foregoing species; above the cells are similar to 
those of £. vulgaris, opaque, with distinct, pellucid walls, highly 

papillose. Seta yellowish or pale red. Calyptra straw-coloured, 
with an everted rim at base, fringed with narrow, often spreading 
laciniz, smooth at apex. Capsule cylindric, greenish brown, 
finally pale reddish brown, smooth, contracted below the mouth 
when dry, with a short indistinct neck. Peristome single, teeth 
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red, lanceolate, connivent or erect when dry, strongly incurved 

over the mouth of the capsule when moist. Autoicous. 

Has. Mountain rocks, not common. Fr. late summer. 

£. ciliata is at once known by the smooth capsule, fringed calyptra, paler 
seta, etc.; the margin of the leaves is also usually recurved, though very 
narrowly. 

There is considerable discrepancy between authors as to the peristome, some 
describing it as erect when moist, incurved and arched over the mouth when dry ; 

others as connivent when moist, and erect when dry. Macoun and Kindberg 

(Catalogue of Canadian Plants—Musct, p. 94) endeavour to explain the discrepancy 
by supposing two species to be confused under one name, the true £&. cz/éata Hoffm. 
having the teeth incurved when dry, erect when moist, and the capsule without a 
distinct apophysis ; the other, 2. Aacounzz Aust. having the teeth on the contrary 
erect when dry, when moist arched and incurved, and the capsule distinctly apophy- 
sate. £. J/acouniz is the most common form in N. America, Z. cz/éata as above 
described being possibly absent ; in Europe the former plant has been collected by 
Kindberg in Norway, and described by him under the name (or rather synonym) of 
E. borealis. I very much doubt, however, the stability of the species &. Macounzz 
Aust. as described by these authors. As a matter of fact in every specimen of Z. 
czliata which I have examined, the capsule, especially when immature (as were the 
capsules of the plant from which Austin describes £. Macounzz), shows a small, 
indistinct but none the less decided neck, whatever the character of the peristome 
when dry. And as regards the latter structure I find on the same tuft mature capsules 
with the dry teeth inflexed, erect, or slightly spreading, in proportion to the degree 
of dispersal of the spores,—the more empty the capsules the more divergent being 
the teeth; all however becoming strongly inflexed, indeed flattened, over the mouth 
of the capsule as soon as moistened. I have never seen a specimen with the peristome 
of the very remarkable, if not unique, nature described by Schimper and Braithwaite, 
namely, decoming more patent when moistened ; indeed one is tempted to suspect a 
slip of the pen. Should this indeed occur, however, it would still seem to be the 
only character to separate the plant from 2. A/acounzz, seeing that as shown above, 
neither the position of the avy peristome, nor the presence or absence of an apophysis 
can be claimed as distinctive of the species. Should however the distinction be main- 
tained, then the plant described and figured by Braithwaite would belong to the true 
£. ciliata Hoffm, while that described by Wilson, as well as nearly, if not all, the 
British specimens I have seen, would fall under Z. AM/acounzi Aust. (It should be 
mentioned that the other characters given by Austin as distinctive of &. Macouniiare 
incorrect, as mentioned by Macoun and Kindberg, l.c.). 

It may be perhaps of some interest in connection with the above question, to 
note that when once rendered inflexed by moistening, the teeth of the peristome, at 
least in my experience, do not regain their erect position upon drying. 

E. apophysata Nees & Hornsch., a continental species, differs in the longer paler 
capsule, with a more distinct neck, and with the teeth of the peristome paler, perforated 
along the median line, not entire as in our plant. 

B. RHABDOTHECA. 

Capsule ribbed or striate, longitudinally or spirally. 

4. Encalypta rhabdocarpa Schwgr. (Leersia rhabdocarpa 
Lindb., Braithw. Br. M. Fl.) (fab. XXXIII. C.). 

Densely tufted, 3-2 inches high, deep green. Leaves resem- 
bling those of £. vulgaris, but rather more narrow at the point ; 

obtuse or acuminate, the nerve vanishing below the apex or 
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excurrent in a mucro or short hair point; aveolation as in E. 
vulgaris. Seta red. Calyptra rather short, very little torn at 
the base, scabrous above. Capsule small, oblong-cylindric, when 
mature brown, wth 8-16 reddish straight ribs; when dry and 
empty narrowly cylindric, narrowest in the middle, very closely 
and deeply sulcate ; apophysis distinct, wide when dry; pevistome 
single, teeth short, pale, entire or bifid. Autoicous. 

Has. High mountain rocks, rare. Fr. late summer. 

The small, strongly ribbed capsule is quite distinct, and cannot be mistaken for 
that of any other species. The leaf differs widely from 2. commutata in outline and 
areolation ; from Z. cz/éa¢a in the plane margins and less distinct areolation ; from Z. 
streptocarpa in the more slender habit, smaller leaves, and smooth nerve. There 
appears to be no distinctive character by which the leaf can be recognised from £. 
vulgaris, but the habitat alone would almost always be a sufficient guide; &. vzlgarés 
is however occasionally found in alpine situations. 

5. Encalypta streptocarpa Hedw. (Leersza contorta Lindb., 
Braithw. Br. M. Fl.) (Tab. XXXII. D.). 

Robust, 1-2: inches high, densely tufted, dull or yellowish 
green; stems straight, vzg7d. Leaves spreading, when dry 
crisped, incurved and slightly twisted, dong, (2-3 dines), elongate- 
lingulate, often a little narrower in the middle than above and 
below, obtuse or obtusely pointed, undulate, margin plane, some- 
times incurved and sub-cucullate at point; nerve thick, vanzshing 
below the apex, scabrous at back. Areolation as in £. vulgaris. 
Perichztial bracts acuminate, from an oblong base. Seta long, 
red ; capsule long, cylindrical, with 8 reddish spzra/ ribs; when 
dry spirally sulcate ; calyptra very long, scabrous at tip, laciniate 
at mouth. Peristome double; outer teeth very long, red, filiform, 
papillose; inner half the length of the outer, 32, pale, slender, 
filiform, adherent to the outer by their thin basal membrane. 
Dioicous. 

Has. Banks and walls, chiefly on limestone. Not uncommon but exceedingly 
rare in fruit, which ripens in late summer. 

This fine species is often abundant in the crevices of stone walls and bridges in 
our mountain districts, but almost always barren. It is much more robust and rigid 
than our other species, with longer leaves, which are more constantly obtuse, without 
any apiculus or excurrence of the nerve ; and the sharp papille at the back of the 
nerve, which towards the apex usually point forward, and render it almost hispid, are 
found in no other of our species. 

E. procera B. & S., a continental and American species somewhat resembling 
this but much rarer, is autoicous, with straight striz, and with the leaves more 
apiculate and with recurved margins. 
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SUB-GROUP Il. DIPLOLEPIDEA. 

Peristome normally double, occasionally single, rarely 
wanting. When present each outer tooth consists of two layers 
of plates, the outer layer of two series divided by a vertical line, 
the inner of a single series extending across the width of the 
tooth, which, therefore, when viewed from the dorsal or exterior 
surface, presents a dividing line down the centre; the ventral or 
interior surface, on the other hand, being without this division. 
The inner peristome when present is usually composed of thinner 
and more delicate tissue, consisting of two thin layers of plates, 
the external layer divided by 16 vertical lines, alternating with 
the outer teeth, the internal variously divided. 

This Sub-Group contains by far the greatest number of the 
mosses, including the whole of the pleurocarpous species, and 
some of the most extensive Orders of the acrocarpous ones. 
Philibert has shown that the single peristome of the Aplolepideze 
is the homologue not of the outer but of the inner peristome of 
the Diplolepidez. It is therefore misleading to speak of the 
outer layer of teeth in the latter as the peristome and the inneras 
the endostome, a term occasionally used; it would indeed be more 
in accordance with the actual facts to term the latter the 
peristome and the outer layer the exostome. 

* Diplolepidee Acrocarpe. 

Acrocarpous mosses, as in the preceding Orders, with a few 
rare exceptions. Stems erect, very rarely prostrate, branching 
frequently dichotomous. 

In Ancectangium the fruit is truly pleurocarpous, but the 
plant is erect, the stems dichotomously branched, and the general 
habit quite that of the acrocarpous mosses. 

ORDER XI. ORTHOTRICHACE. 

Plants usually growing in short dense cushions; stems 
dichotomously branched. Leaves oblong-lanceolate or linear- 
lanceolate, usually very hygroscopic ; cells more or less rounded- 
hexagonal, frequently papillose. Seta erect, often very short, 
capsule exserted or more frequently more or less immersed ; 
erect, symmetrical, smooth or striate. Calyptra smooth and 
cucullate, or campanulate and plicate, often with erect hairs. 
Peristome double or single, rarely none; the outer teeth 
frequently united in pairs. Growing on rocks or the bark of trees. 
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47. ANCECTANGIUM Schwer. 
Tall, densely matted plants; leaves lanceolate, papillose, 

areolation small, opaque. Perichetia on the side of the stem ; 
seta long. Calyptra smooth, cucullate. Capsule smooth, ovate; 
peristome zone. 

A very curious genus, remarkable for the lateral fruit, a 
character which has given rise to much variety of opinion as to its 
true position ; it is clear, however, that its natural place is among 
the acrocarpous mosses rather than with the true pleurocarps, and 
among these its affinity appears closest with Zygodon, although it 
very closely resembles some species of the genus Weisia. 

Besides the single British species, several others are known, 
one of which, A. Hornschuchianum (now placed by Lindberg 
in a separate genus), was described as British by Wilson in 
the Bryologia Britannica, but the plant referred to proved—as 
Wilson suspected—distinct, and is the species described in the 
present work as Trichostomum hibernicum. 

1. Ancectangium compactum Schwgr. (Gymnostomum com- 
pactum Schleich.; Pleurozygodon xstivus Lindb., Braithw. 

Br. M. Fl.) (Tab. XXXIII. E.). 

In very dense deep soft tufts, pale vivid green on the surface, 
bright brown below. Stems 1-4 inches high, very slender, closely 
compacted and interwoven with reddish tomentum. Leaves 
small, lanceolate or linear-lanceolate, acuminate and acute, 
strongly carinate, erecto-patent ; when dry closely incurved and 
slightly twisted ; margin plane, minutely crenulate with papilla, 
towards apex entire or sometimes indistinctly waved or irregular; 
nerve very prominent at back, green, vanishing at apex ; areola- 
tion very obscure, papillose, quadrate-hexagonal, small, opaque, 
at base shortly rectangular, paler, more pellucid. Perichztial 
bracts sub-sheathing, shining, not papillose; seta about 4-inch 
long, pale. Capsule elliptical-oblong, with a more or less distinct 
neck, pale brown with a shining reddish mouth, darker when old, 
rather glossy, thin-walled. Lid with a very long oblique subulate 
beak. Pertstome wanting. Dioicous. 

Var. B. pellucidum (Anect. pellucidum Wils.). More 
robust, with /arger, broader, less carinate leaves, more flaccid 

and less rigidly incurved when dry; areolation larger, much 
more distinct and pellucid, smoother, nerve rather narrower. 

Has. Shady siliceous rocks on mountains, not uncommon; most frequently 
barren. The var. 8 near Inverary ( Wilson, 1836) ; Meall nan Tarmachan, Perthshire 
(Jameson, 1893). Fr. summer and autumn. 
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A very distinct moss in its brilliant green colour and compact habit, forming large 
smooth soft cushions on the sides and in the clefts of damp rocks. The fruit is not 
uncommon, and when found is usually present in great abundance, the last season’s 
capsules often being found side by side with those of the year, and almost or quite 
overtopped by the younger branches. It somewhat resembles Grzmmza torquata, but 
is of a brighter green, the stems more compact and far more coherent, and the leaves 
of course entirely without hair-point. Zygodon Mougeotzd differs in the longer leaves, 
narrower in proportion to their length, and Wezsta rupestris and curvirostr¢s in the 
duller colour as well as in areolation. 

The var. pel/uczdum is very distinct in the areolation, and as it has not been found 
in fruit, its position must be held slightly uncertain. 

The leaves are not strongly hygroscopic as is almost universally the case in this 
Order. 

48. ZYGODON Hook. and Tayl. 

Stems slender, dichotomously branched, leaves from oblong- 
lanceolate to linear, usually twisted when dry. Capsule emergent 
or exserted on a longer seta, 8-strzate, with a distinct neck ; 
peristome double, single or none; calyptra smooth, cucullate. 

I have followed Bruch and Schimper and other authors in 
uniting Amphoridium with Zygodon. Although the sub- 
immersed capsules of Z. /apponicus, of a thicker consistency and 
with a wider mouth, give the plant a very different habit to that 
of the species with longer seta, it is only a question of a very slight 
shortening or lengthening of theseta; Z. Mougeotzz, indeed, in this 
respect approaches the species usually included under Zygodon, 
and the differences resolve themselves into slight distinctions in 
the form of the capsule, hardly sufficient to carry generic rank 
when in so many particulars the plants are closely allied. 

Zygodon is nearly allied to Ulota and Orthotrichum, differ- 
ing principally in the smooth, cucullate calyptra, the oblique beak 
of the lid, and in the usually narrower leaves almost always with 
plane margins. 

i { Leaves‘toothed ‘near apex’ sasnnnenaieeesictedietarvatincncssaacs wucsseseters 6. gracilis 
Leavesientivess sasecemssaraxeussnasenaieaeaseWise teenie tetizendnedaesdensiers 2 

Leaves wide, smooth, soft, hyaline at base ; cells over 15 u.. 5. Forstert 
Leaves narrower, more or less papillose ; cells under 10 @ 

3 Stems tall, matted ; Is. long and narrow ; seta very short..... oe | 
Stems short ; ls. short 5 seta longer ...... ...cccccceseeeseseeecsecseeseueecececececeeeceees 5 

4 {ye much curled when dry ; basal cells thin-walled 0.0.0... cesseeeeee 1. lapponicus 
Ls. scarcely curled ; basal cells incrassate............... sn ss 2, Mougeottt 

5 ie excurrent IN a MUCYO..........06c.00e 3." Stirtont 
Nerve Vanishing DElGWA PER jncsniaunsiiaspoonnsndomirenienmnotbaniawietadeneaagsaaiegeessues 6 

Peristome absent ; Is. spreading, recurved .. wf. viredissimus 
Peristome present ; Is. patent, not recurved ..........cccccccceseuseeseeeses 4g. conoideus 
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1, Zygodon lapponicus B.& S. (Gymnostomum lapponicum 
Hedw.; Anectangium lapponicum Hedw., Braithw. Br. M. FI.; 

Amphoridium lapponicum Schp., Syn.) (Tab. XXXIII. F.). 

Densely tufted, dark olive green, blackish below, 3-2 inches 
high. Leaves spreading, flexuose, when dry curled and contorted, 
oblong-lanceolate or linear-lanceolate, resembling those of 
Anectangium compactum, but less papillose, and with slightly 
larger, rather more distinct areolation, the basal cells larger, 
thin-walled, more pellucid, or frequently hyaline, margin plane. 
Capsule on a very short seta, raised above or almost above the 
perichetial bracts, oval with a distinct neck, when dry contracted 
below the mouth and urceolate, strongly 8-striate, reddish above, 
paler below, with a deep red, thickened rim; gymmnostomous. 
Lid red, shining, with an oblique rostellate beak. Calyptra 
small, cucullate, brownish. Autoicous. 

Has. Clefts of rocks on mountains ; not uncommon. Fr. summer. 

When, as usually happens, the fruit is present in abundance, the striate, urceolate 
capsules, hardly emergent above the perichzetial bracts, cause the plant to be easily 
recognised. Even without fruit the small dense tufts of a dingy green, with the 
leaves strongly curled when dry, have a facies of their own not resembled by many 
mosses. 

2. Zygodon Mougeotii B. & S. (Gymnostomum Mougeotit 
Bruch; Anectangtum Mougeotit Lindb., Braithw. Br. M. FL; 

Amphoridium Mougeotit Schp., Syn.) (Tab. XXXIIL. G.). 

In large dense yellowish tufts, 1-3 inches high, brown below, 
or rarely blackish. Leaves erecto-patent or spreading, crisped 
when dry, longly linear-lanceolate, tapering to an acute point, 
carinate ; margin entire or slightly irregular towards apex, hardly 
denticulate, zarrowly revolute below; cells shortly rectangular 
at base, above shorter, subquadrate-rounded or very shortly 
rectangular, all incrassate, pellucid, and hardly papillose. 
Nerve rather strong, vanishing at apex. Capsule very shortly 
exserted, rather narrower than in the last, lid with a longer beak. 
Peristome none. Dioicous. 

Has. Damp rocks, frequent in alpine and sub-alpine districts ; fruit extremely 
rare, ripened in autumn. 

This species is not likely to be confounded with any of the other species of the 
genus, on account of its much longer, narrower leaves. It is much more like Wetsza 
rupestris or W. curvirostris ; it has however longer leaves than either, and is almost 
always of a more decided yellowish tint ; and the areolation differs widely from that 

of the former. The fruit has hardly been found in half a dozen British localities. 
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The seta is twice as long as in the last species, so that the capsule is quite exserted, 
and its height can have no value as a generic distinction betwen Amphoridium and 
Zygodon. The leaves are less twisted and curled when dry that in the last species; 
they are not at all glossy at the back, and hence the plant is in that state easily 
distinguished from the narrower leaved species of Zrichostomum. 

3. Zygodon viridissimus Brown (Bryum viridissimum Dicks.) 
(Tab. XXXIII. H.). 

In small bright pale green cushions or patches, 3-1 inch 
high; leaves spreading and recurved, twisted when dry, but not 
strongly ; oblong-lanceolate or narrowly ovate-lanceolate, acumi- 
nate to an acute point, carinate above; margin plane, minutely 
crenulate with papilla ; nerve narrow, pellucid, gradually becom- 
ing obscure and vanishing usually at some distance below apex; 
cells at base shortly rectangular, somewhat rounded at their angles, 
incrassate; above rounded-hexagonal, papillose, 8-10 p in 
diameter. Seta 3-5 lines long, pale; capsule small, oval-oblong 
or pyriform, 8-plicate, contracted at the mouth, pale yellowish 
brown; lid obliquely rostrate; peristome none or rarely 
extremely rudimentary. Dioicous. 

Var. B. rupestris Lindb. Slightly more robust, darker green. 
Leaves erecto-patent, not recurved, almost straight, narrower, 

ligulate-lanceolate. 

Has. Trees, rarely on rocks, common. The var. 8 on rocks and walls, rare. 
Fr. early summer ; not commonly fertile. 

A pretty little species, but rarely found in fruit. When dry the twisted leaves, 
the upper ones especially, become often tured to one side, giving a somewhat 
homomallous and distinct appearance to the plant. The apical cell of the leaf is often 
elongated, smooth and quite different in appearance from the lower cells. 

The var. regestris is a somewhat marked form, and is more or less intermediate 
between Z. wridissimus and the following sub-species. In addition to the above 
characters, Braithwaite descr‘bes the nerve as reaching nearly to the point, and the 
capsule as differing also from the typical plant; in fruiting specimens from rocks in 
Glenlyon however, where the leaves are clearly those of the variety, the nerve ceases 
just as in the type, and the capsules also are quite typical. 

There is a peculiar habit about the present species, both when wet and in the dry 
state, that makes it easy of recognition ; the short, spreading and recurved leaves are 
especially characteristic. 

* Zygodon Stirtoni Schp. (Tab. XXXIII. I.). 

Resembling the var. rugestris of the above, but with the 
leaves less acuminate, the nerve strong, excurrent in a straight, 

thick mucro, which is smooth or papillose, the lamina often ending 
unequally on the two sides. Capsule a little smaller and shorter. 

Has. Rocks and walls, principally near the sea ; rarely on trees; not common. 
Fr. rare, spring. 

a 
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Although this is usually a markedly distinct plant, yet intermediate forms are 
certainly to be found ; and this fact, together with the existence of the var. rupestrds 
above, must be held sufficient warrant for making the present a sub-species of Z. 
viredisstnus, and not allowing it the full specific rank. 

Clavate, jointed gemme are generally found on the leaves and radicles of this. 
plant, as they are also, but less constantly, on Z. wzrddisstmus. 

4. Zygodon conoideus Hook. & Tayl. (Bryum conoideum 
Dicks.) (Tab. XXXIV. A.). 

Resembling 27. uiridissimus but more slender ; leaves smaller, 
erecto-patent, straight or almost so; nerve a little more distinct ; 
cells rather larger, more distinct, more strongly papillose. Seta 
very slender, as long as in that species; capsule smad/er, with a 
longer, more distinct neck. Peristome double, small and fugacious ; 
outer of 8 short obtuse teeth, in pairs; inner of 8 delicate, 
fugacious processes. Dioicous. 

Has. Trees, rare. Fr. early summer. 

According to Boulay the characters, other than that derived from the presence of 
a peristome, are inconstant, and he makes Z. conoddeus a sub-species of Z. verddessémus. 
It is to be remembered too that very faint rudiments of a peristome have been found 
occasionally in the latter species. On the whole, however, I have preferred to follow 

the usual arrangement and separate the two; not only on the ground that the presence 
of a well developed, double peristome, is a character of some considerable import- 
ance, but also on account of the general consensus of opinion, which is borne out by 
the specimens I have examined, in favour of a generally more slender habit on the 
part of Z. conozdeus, a smaller capsule with more distinct neck, straight leaves, and 
larger and more distinct cells. 

5. Zygodon Forsteri Wils. (Sryum Forsteri Dicks.) 
(Tab. XXXIV. B.). 

In small compact dark green cushions, about 4-inch high or 
less, with pale radicles below. Leaves erecto-patent, when dry 
very slightly twisted, odlong-lanceolate or slightly obovate-spathu- 
late, apiculate, not carinate ; margin plane, entire; nerve strong, 
reaching to the apex; basal cells lax, hyaline, rectangular, with 
thin walls, the upper hexagonal, or quadrate-hexagonal, much 
larger than in the previous species, 16-20 p in diameter, deep 
green with chlorophyll and with highly pellucid cell-walls, xo¢ 
papillose. Seta stout, reddish brown. Capsule reddish or 
yellowish brown, thick-walled, long-necked, narrowly pyriform or 
oblong-pyriform, when ripe narrowed above, and slightly con- 
tracted below the mouth, when old becoming narrower, strongly 
8-ribbed; lid shortly rostrate, oblique; peristome doudle, outer 

in 8 pairs, which again are somewhat coherent two by two, 
strongly reflexed, inner of 8 subulate processes. Autoicous. 
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Has. Trunks of trees, very rare. Epping Forest; Sussex; Somerset. Fr. 
summer. 

A very pretty and interesting species, and no less rare than interesting. It has 
very little resemblance to the other species of the genus, and is perhaps more like an 
Orthotrichum, such as O. pulchellum, though it is hardly likely to be passed over for 
any other moss. The cells are twice as wide as those of any of the other species, and 
of a very clear and regular texture. 

It is found on the continent, but never abundantly, and appears usually to con- 
fine itself to a single tree in each of its localities, as has been found to be the case in 
this country. 

6. Zygodon gracilis Wils. (Z. Nowell Schp., Syn.) 
(Tab. XXXIV. C.). 

In wede deep patches, 1-3 inches high, repeatedly branched, 
dull brownish green above, reddish brown below. Leaves spread- 
ing and recurved, when dry incurved, very little twisted, oblong- 
lanceolate, carinate, sub-undulate, slightly tapering to a sub-acute 
point ; margin plane, zrregularly spinulose-dentate towards apex ; 
nerve narrow, vanishing in or below apex; areolation at base 
narrowly rectangular, incrassate, shorter at margin and sub- 
elliptic; above very small, irregular, quadrate-rounded or 
rounded-hexagonal, opaque, papillose. Seta short, reddish; 
capsule oblong-cylindric, slightly inclined, 8-striate; peristome 
double, resembling that of Z. conotdeus. Dioicous. 

Has. Calcareous rocks and walls; very rare. North of England; Connemara, 
Treland. Fruit very rare, summer. 

Arare species, mostly confined to the carboniferous limestone of West Yorkshire, 
and very different in habit from the other species, being a taller plant than most of 

them, while of looser growth than Z. Mougeotzz, and of quite a different colour. 
Under the microscope it is at once known by its spinulose-dentate leaves. 

49. ULOTA Mobhr. 

(Weissia Ehrh., Braithw. Br. M. Fl). 

Usually growing in small rounded cushions, on trees, more 
rarely on rocks. Leaves lanceolate or linear-lanceolate from a 
short ovate base, usually curled when dry; median basal cells 

very narrow-linear, incrassate, coloured, marginal wider, hyaline 
in one or several rows. Capsule 8-striate, with a very long 
tapering neck, exserted on a straight seta ; peristome single or 

double, outer of 16 whitish teeth, usually united in pairs, and 
more or less bifid, inner of 8 or 16 narrow processes, alternate 
with the teeth, or wanting. Calyptra conical-campanulate, lobed 
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at the base, frequently more deeply on one side, plicate, usually 
covered with numerous erect yellowish hairs. Ochrea none or 
indistinct. 

The species of this genus are as a rule easily recognised by 
their neat rounded cushions usually abundantly fertile, with the 
leaves in most cases strongly curled when dry, and with the 
calyptra strikingly hairy. They are most common on the stems 
and branches of trees in subalpine woods, especially near streams. 
The different forms are somewhat difficult of determination; in 
part because the leaves offer few or no points of distinction 
between several of the species, partly because the differences in 
form of the capsules, on which certain of the species have been to 
a great extent founded, are somewhat slight, and are subject to 
some amount of variation. As a rule the capsules chosen for 
examination should be fully ripe, dry, and empty, but not old. 
Special care is also necessary because two species are very 
frequently found growing in the same tuft. The capsules are 
very persistent, and three years’ fruits may often be found on the 
same tuft, in different stages of development. 

I have used the term processes in describing the inner 
peristome of Zygodon, Ulota, and Orthotrichum, as they are in no 
way homologous with the cilia (the term by which they are known 
in most works), as these exist int hat of Bryum and other highly 
developed forms of peristome, but rather with the true processes, 
being alternate with the outer teeth. 

1, Ulota Ludwigii Brid. (Orthotrichum Ludwigit Brid.; 
Weissta coarctata Lindb., Braithw. Br. M. FI.) 

(Tab. XXXIV. D.). 

In small loose tufts, the stems decumbent below, sometimes 
slightly creeping, dull green or brownish. Leaves erect, when 
dry lightly twisted but not strongly curled ; from a short ovate 
concave base narrowly lanceolate, rather shorter than in U. 

Bruchii and U. crispa, gradually tapering to a rather obtuse 
point ; margin plane or variously recurved, entire; nerve narrow, 
vanishing below the apex, reddish; upper cells small, rounded- 
elliptic, very incrassate, slightly papillose; basal near the nerve 
narrowly linear-vermicular, highly incrassate, yellowish green or 
orange; becoming wider as they recede from the nerve, shortly 
elliptical-rectangular ; at margin short, rectangular, hyaline, thin- 
walled, forming a narrow hyaline band narrowing upwards to the 
top of the leaf-base. Capsule pyriform, pale whitish brown, 
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thin-walled, smooth, plicate only for a very short distance below 

the small, much contracted mouth ; calyptra hairy ; lid rostellate ; 

outer peristome teeth united in pairs, erect when dry; inner 

imperfect or wanting. Autoicous. 

Has. Young trees in mountainous woods; rare. Fr. late summer and autumn. 

Known at once by the inflated appearance of its obovate, pyriform, smooth, and 
almost glossy capsules, with the strie so short as to be barely perceptible, and by the 

strongly contracted mouth. 

2. Ulota Drummondii Brid. (Orthotrichum Drummondi 

Hook. & Grev.; Wetssia Drummondi Lindb., Braithw. 

Br. M. FI.) (Tab. XXXIV. E.). 

In larger tufts, the marginal stems decumbent and sometimes 
longly creeping, with erect branches ; yellowish green. Leaves 
rather longer than in the last species, only slightly twisted when 
dry, erecto-patent when moist. Capsule oblong or clavate with a 
long tapering neck, large, thick-walled, reddish with the neck 
paler; broadly striate to base of capsule, the neck also somewhat 
striate below; when dry and empty the capsule becomes 
narrower, elongate-fusiform, contracted at and sometimes below 
the mouth, deeply sulcate from the mouth to the base of the neck, 
the striz sometimes slightly spirally twisted; lid with a straight 
subulate beak; calyptra variously hairy; peristome usually 

single, of 16 white teeth reflexed or spreading and recurved when 
dry; occasionally rudimentary inner processes are present. 
Autoicous. 

Has. Young trees in mountainous districts, frequently growing in company with, 
and mixed with the last species; rare. Fr. late summer. 

When growing freely the creeping stems are very characteristic, and produce a 
resemblance to the important exotic genus Afacromitrium ; most frequently however 
this feature is by no means conspicuous, and then the species is very difficult to 
separate from U. Bruchzi ; indeed there is some doubt whether the two ought not to 

be united asa single species, the more rigid leaves and the simple peristome in the 
present plant being almost the only distinguishing characters of importance, and as 
indicated above, the occasional presence of an inner peristome in U. Drnmmondit 

considerably minimises the value even of these. The capsule in the present species 
is rather larger, and in my experience of a rather brighter, more reddish tinge. The 
strie in U. Bruchiz are also straighter and less frequently spirally oblique. When 
first ripe there is a space at the base of the capsule and the upper part of the neck 
oe smooth and hardly striate, but the dry, old fruit is sulcate for the whole 
ength. 

Both this species and the preceding are much more abundant in N. America than 
with us; U. Ludwigit indeed appears in some parts almost to replace some of our 
commoner species 
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8. Ulota Bruchii Hornsch. (Wezssta Bruchii Lindb., Braithw. 

Br. M. Fl.) (Tab. XXXIV. F.). 

Much resembling the last species, but with rather more 
compact tufts, the stems /ess prostrate and creeping ; the leaves 
more curled when dry, though less so than in the next species ; 
the capsule usually of a duller colour, rather narrower, when dry 
and empty distinctly fusiform, much contracted at the mouth ; 
peristome doudle, inner of 8 or 16 processes. Lid with a rather 
long beak. 

Has. Trees, rarely on rocks, frequent. Fr. late summer and autumn. 

As above stated this is a very difficult plant to recognise from the last, though the 
leaves are perhaps always more curled when dry, while in U7. Drzmmondiz they are very 
slightly twisted, and in some cases almost straight. The presence of inner processes 
is a very uncertain character. Ido not find any reliable distinction in the hairiness 
of the calyptra. 

U. Bruchid may be readily known from UW. crisfa and its allies by its greater 
robustness, the colour usually, though not always, of a darker and duller green, its 
longer leaves less closely and less strongly curled when dry, its capsule on a longer seta, 
and much larger, usually at least twice as long as in U. ecr¢spa, of a firmer texture, 
and of quite different form, never contracted below the mouth as in that species, and 
usually, especially when dry and empty, distinctly narrowed to the mouth, which is 
very small, so that the whole capsule, including the neck, has a narrowly fusiform 
shape. Starved specimens, however, are sometimes much like U. crzspa var. 
intermedia. The areolation is a little larger than in those species, but the difference 
is hardly enough marked to determine specimens in the absence of other available 
characters. 

4. Ulota crispa Brid. (Bryum crispum Gmel.; Weissia 
ulophylla Ebrh., Braithw. Br. M. Fl.) (Tab. XXXIV. G.). 

In small dense round cushions, bright green or yellowish. 
Leaves as in U. Ludwigit but rather longer, with a wider band of 
hyaline cells at each side the expanded base, when dry strongly 
and closely curled. Seta and capsule shorter than in the last ; 
calyptra very hairy ; capsule when ripe and after the fall of the 
lid pale green or whitish brown, thin-walled, smaller than in the 
last, sub-urceolate, distinctly contracted below the mouth, then 
wider, and rather suddenly narrowing into the neck; becoming 
darker when old, and narrower; ribs narrower than in U. Bruchiz; 
lid with a shorter beak than in that species; peristome teeth in 

pairs, so as to appear 8 in number, at first spreading, afterwards 
recurved ; processes 8, rarely 16. Autoicous. 

Var. £8. intermedia (Ulota intermedia Schp., Syn.). 
Resembles the type in everything but the capsule, which, when 
ripe and empty is in the dry state oblong-cylindric, of the same 
width throughout, not contracted below the mouth, rather more 

Q 
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gradually tapering to the neck, usually a little larger and of 

slightly firmer texture. 

Var. y. crispula Hamm. (Ulota crispula Bruch). Smaller, 

leaves shorter. Capsule very small, oval or sub-globose, with a 

long neck; when dry and empty very pale and thin-walled, 

somewhat turbinate, wide-mouthed and not or hardly constricted 
below, rather abruptly narrowed into the neck. 

Hag. Trees; common, especially in damp mountainous woods. The var. B. 
often mixed with the type and apparently equally common. The var. y in similar 
situations but rare. 

A very pretty moss, its neat rounded cushions usually covered with capsules ; 
these vary much in size, form and texture, and their shape depends much upon their 
age and upon the degree of moisture ; before the fall of the lid they are green, oval, 
and suddenly contracted into the long tapering neck ; but when they become perfectly 
matured, and are emptied of their spores, they are, when dry, narrower, paler, and 
contracted below the mouth; after maturity they undergo another change, growing 
darker in colour, and narrower, often becoming finally narrowly cylindrical or fusi- 
form ; in the early stages, as well as in the later, they are difficult to distinguish from 
some of the other species, and dry, well ripened, but not over-ripe capsules should be 
chosen for examination. 

If good typical tufts of U. crzspa and the var. zntermedia are examined, the 
difference in form of the capsules is very marked, the latter being inno way urceolate, 
but exactly of the same width at the mouth as below. It is however comparatively 
rarely that perfectly typical capsules of either are met with; this being especially the 
case with the var. zz¢ermedia ; on the contrary more often than not some at least of 
the capsules on a tuft show a very slight contraction below the mouth, while on the 
other hand the typical, distinctly urceolate form of capsule of U. crzspa is less 
frequently met with than a somewhat less distinct form, markedly, but less strongly 
constricted. It is impossible therefore, to maintain U7. ztermedia as an independent 
species, and it should perhaps be looked upon rather as a variety only, although it 
must be admitted that U7. Brzchiz is almost universally admitted as a species on the 
basis of characters not very much more important either in quality or in degree. 
Similar remarks apply to the var. crzspzZa, and the two varieties may in some degree 
be considered as the two extreme limits, the one more robust, the other more slender, 
of a fairly well graduated chain of forms of which the type occupies the middle 
position. On the other hand forms referable to the var. crzspz/a in size of capsule, 
general slenderness, etc., sometimes in the shape of the capsule resemble the var. 
zntermedia rather than the type, and thus establish a separate chain of forms. 

In the var. cvzspula as the fruit becomes old the capsule narrows, the transition 
to the neck becoming less abrupt, until finally the whole becomes narrowly oblong, or 
gradually tapering from the mouth to the neck, and in these states the resemblance, 
in miniature, to the var. zz¢ermedza is very pronounced. I have indeed seen on the 
same tuft capsules exhibiting a great variation in size, some of which would be quite 
inseparable from the var. zzztermedia. In some parts, at least, of Canada, judging 
from numerous specimens I have received, the two varieties would appear almost to 
supersede the type. 

5. Ulota calvescens Schp. (Orthotrichum calvescens Wils. ; 
Werssta vittata Braithw., Br. M. Fl., Vol. IT, p. 95). 

(Tab. XXXIV. H_.). 

Resembling U. crispa in habit. Leaves with an odlong (not 
widely oval), /ess dilated base, which has a deep narrow furrow 
on each side close to the margin, often longer on one side of the 
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leaf than the other; basal cells all narrowly linear or vermicular 
except 1-2 rows of rectangular hyaline cells at margin; the 
narrow cells are also continued high up on each margin, only very 
gradually passing into the short, rounded-elliptical cells of the 
upper part, so that even above half-way up the marginal cells in 
3-5 rows are distinctly longer and narrower than the median ones. 
Calyptra pale, glossy, with a very few scattered hairs. Capsule 
on a rather long seta, much resembling that of U. intermedia, 
oval-oblong, when ripe and empty hardly contracted either at or 
below the mouth; when old rather fusiform and frequently 
narrowed below the orifice; rather less deeply sulcate than in the 
last species. Peristome double. Autoicous. 

Has. On shrubs and young trees; rare. Fr. summer. 

This species differs not only in the almost glabrous calyptra but also markedly 
in the form and structure of the leaves; the deep fold or vitta (whence the specific 
name vzttata of Mitten), the narrower base, the absence of the wide bands of hyaline 
cells, and the band of elongated cells extending high up the margin of the leaf, all 
afford clear distinguishing characters. 

U. calvescens has hitherto not been detected on the Continent. It has been found 
in several places in Ireland, but is extremely rare in England and Scotland. 

6. Ulota phyllantha Brid. (Weissia phyllantha Lindb., 
Braith. Br. M. Fl.) (Tab. XXXIV. I.). 

Densely cushioned, 3-13 inches high, more robust than the 

previously described species, green or yellow above, rich reddish 
brown or blackish below. Leaves very closely curled when dry, 
more resembling those of U. calvescens than any other species, 
but broader, and without the marginal furrows at base, somewhat 
obtusely pointed, and apiculate with the excurrent brownish 
nerve, which bears at the apex a dense cluster of reddish brown 
clavate jointed gemmz; margin recurved at base; areolation 
almost as in U. calvescens. Perichzetial bracts much longer than 
the leaves; capsule ob/ong, not contracted at or below the mouth. 
Calyptra slightly hairy. Peristome double; outer of 16 teeth 
arranged in pairs, reflexed when dry; processes 8, short, 
fugacious. 

Has. Trees, and rocks near the sea. Notuncommon. Fruit exceedingly rare, 
spring or summer. 

This very interesting plant has only quite recently been found in fruit, first by 
Howell, in Oregon, and since then in two or three herbarium specimens, including a 
single capsule from Tunbridge Wells and a few from Killarney; and quite lately it 
has been detected in several N. American localities. C. Miiller and Kindberg make 
two species of what has usually been considered U. phyllantha, viz., U. phyllantha 
proper, taller, yellowish, brown below, with longer seta and capsule, growing on 
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trees; and U. maritima C. M. & K., shorter, green, blackish below, with shorter 
seta and shorter, thicker capsule, growing on rocks near the sea. They also point out 
other characters in the leaves, all of which however I have found either erroneous or 
belonging indiscriminately to both forms. Nor will the above distinctions drawn from 
the vegetative characters hold good, for the short dark plant has been gathered on 
trees, while the finest specimens of the yellow and brown form I have seen I gathered 
on rocks at the Giant’s Causeway. The fruiting characters may be more important, 
but it is doubtful whether the capsules can be satisfactorily compared, since those of 
“ U7. maritima” were young and full of spores, while those of ‘‘ 7. phyllantha” were 
old and empty, a condition which implies a lengthening and narrowing of the fruit. 
Mrs. Britton concludes that ‘‘if we maintain crzsfa and crzspula as distinct species, 
then these are,” but I am convinced that #o distinction can be drawn from the 
vegetative characters of the two forms; nor do I think that the slight difference in the 
fruiting characters, even as described, is any greater than can often be found between 
the different gradations even of the single form @% crzsfa var. intermedia. I do not 
think therefore there is any ground for separating the maritime form from the 
arboreal one. 

The abundant brown gemme at the tips of the upper leaves are alone sufficient to 
distinguish U. phyl/antha from any other moss. It is almost a cosmopolitan species, 
and curiously enough grows luxuriantly at the highest limit of vegetation on 
Chimborazo, while it is often found closer, perhaps, to the sea level than any moss but 
Grimmia maritima. 

7. Ulota Hutchinsie Hamm. (Orthotrichum Hutchinsize 
Sm.; Weissia americana Lindb., Braithw. Br. M. FI.) 

(Tab. XXXIV. J.). 

In flat tufts, very short, rigid, fragile, dark purplish brown 
or blackish. Leaves when dry not curled, erect and appressed, 
straight or very slightly twisted, short, wide and rather obtuse 
at the apex, the base oval or oblong; nerve strong; basal cells 
linear or vermicular, a few rows at margin short, sub-quadrate, 
partly hyaline; upper cells small, rounded, very incrassate. 
Capsule oblong-pyriform, when dry hardly contracted at the 
mouth (until old) ; peristome double; calyptra hairy. Autoicous. 

Var. B. rufescens E. G. Britton (Bulletin of Torrey Club, Vol. 
21, p. 69). Looser, taller and more slender, green, not purplish 
black ; leaves /axer, longer, more tapering, green; cells less 
incrassate and distinct, the basal rectangular, not linear nor 
vermicular. Capsule less distinctly striate when dry. Growing 
on frees. 

Has. Siliceous rocks, not common. The var. 8 on sycamores, Beddgelert 
(Dixon 1888). Fr. summer. 

Quite distinct from the other species, except U. Drummondit, in the straight, 
rigid, appressed leaves when the plant is dry; luxuriant specimens, however, and 
occasionally the uppermost leaves in smaller plants show a slight tendency to twisting. 
U. Drummondzt differs in the leaf-form and areolation, in the colour and habitat, the 
larger capsule with contracted mouth, and other points; but the var. vwfescens of the 
present plant is not at all unlike it in appearance. 
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U. curvifolia, a continental species, also growing on rocks, differs in the leaves 
more twisted when dry, and more strongly papillose, the capsule shorter, and other 
points. 

U. Hutchinsie is the only British species growing habitually on rocks ; it is 
widely distributed in this country, but is rarely produced in abundance in the localities 
where it occurs. The var. rufescens, in addition to its remarkable habitat, has a 
quite distinct appearance and growth, with a marked difference in the areolation of 
most, if not all, the leaves. My specimens appear to agree with Mrs. Britton’s 
description of specimens of this plant from fir trees in Virginia in all the essential 
points, and I have little doubt I am right in referring them to the variety in question, 
of which, however, [ have seen no authentic specimens. How far the differences in 
structure and habit are directly the result of the different matrix cannot be said, and it 
is a question of opinion whether the arboreal habitat in a rupestral plant, and wzce 
versa, should be looked upon or not as in itself constituting a separative character. In 
some genera it would obviously be valueless; in Ulota, however, and also in 
Orthotrichum, the habitat is a far more important feature. Macoun goes so far as to 
say he has never seen a species of Ulota which grows on both rocks and trees, and is 
indeed willing to settle the vexed question of the nomenclature of the present species 
on that principle alone. But although it is extremely rare to find the habitat changed 
in a species of Ulota, it is far from being so unusual as the above would indicate ; in 
addition to the present case of U. Hutchensie, | have found U. Bruchti and U. créspa 
growing on rocks, while U. phyl/antha is indiscriminate in its choice. 

50. ORTHOTRICHUM Hedw. 

Mosses growing on trees or rocks, comparatively short- 
stemmed, in close rounded cushions or looser tufts. Leaves 
appressed and imbricated when dry, rarely twisted or curled, 

very hygroscopic, zot distinctly dilated at base, upper areolation 
hexagonal or rounded, small, basal rectangular, usually thin- 
walled, not strongly incrassate nor vermicular. Capsule 
immersed or emergent on a short seta, rarely exserted on a longer 
one, elliptic or cylindrical with a tapering neck, smooth, or with 8 
or 16 strie. Peristome mostly double, outer of 16 teeth more or 
less bipartite and arranged in 8 pairs or singly, broadly lanceolate, 
not trabeculate, more or less covered with fine lines or papille; 
inner when present of 8 or 16 narrow processes. Calyptra 
campanulate, sparsely hairy or naked. WVaginula smooth or hairy 
with jointed threads, crowned with an ochrea or minute cup-like 
sheath enclosing the seta. 

A very difficult genus to the systematist, owing in part to the 
lack of vegetative characters to distinguish most of the species, 
and in part undoubtedly to the great variability of some of the 

fruiting characters, and the unquestionable tendency to form 
connecting varieties between some of the allied species. These 
difficulties have however been minimised by Venturi in his 
splendid monograph of the European species in Husnot’s 
Muscologia Gallica, on which the following arrangement is based, 
at least as regards the primary divisions. 
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One or two points must be noted in connection with the study 
of these plants. In the first place in order to ascertain the true 
form of the capsule it is necessary that it should be immersed in 
water for at least 12 hours previously, and that perfectly ripe yet 
not too advanced capsules should be chosen for the purpose. As, 
however, this is a somewhat tiresome process, and as the British 
species are not as a rule dependent on this character for their 
distinction, I have laid as little stress as possible on the form of 
the mature, moistened fruit. 

Another point of importance is the direction taken by the dry 
outer peristome. This falls under three main heads; it may be 
more or less erect or spreading stellately; or it may be reflexed 
closely on the surface of the capsule so as to touch it practically 
throughout its length; or it may be revolute, curling backwards 
so as to form a somewhat arched curve, only touching or closely 
approaching the wall of the capsule with its tip or upper part. 

Too much importance must not be attributed to the form of 
the apex of the leaves. In O. rivulare and O. Sprucez it is wide 
and rounded, in almost all the other species it tapers to a wide 
point, which is variously obtuse or sub-acute, often differing much 
in different leaves of the same stem. In certain species such as 
O. tenellum it is usually more obtuse, while in most the acute 
form predominates, but as a rule it does not afford a sufficiently 
marked or constant character for specific distinction. 

A very important and useful character in the diagnosis of the 
species is to be found in the stomata which are found in all the 
species scattered here and there on the capsule, almost always, 
but not invariably, about the level of the base of the spore-sac. 
They may be superficial (Tab. V. fig. 1), when the two oval or 
reniform guard-cells are entirely displayed ; or immersed (Tab. V. 
fig. 2), when the guard-cells are more or less hidden by over- 
lapping superficial cells. In order to see the stomata to advantage, 
it is best to separate a ripe capsule in the middle of the neck, cut 
it longitudinally in two, separate the spore-sac and get rid of the 
spores, and place it with the outer (z.e. the convex) side upwards 
on the glass, warming it if necessary over the spirit lamp to get 
rid of air. 

The British species fall naturally into the following sections. 
A. RUPESTRIA. Leaves with recurved margins ; not hair- 

pointed. Peristome teeth erect or spreading when dry. Stomata 
superficial. O. rupestre. 

B. CUPULATA. Leaves with recurved margins; not hair- 
pointed. Peristome teeth erect or spreading when dry. Stomata 
immersed. O.anomalum, O. cupulatum. 
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C. AFFINIA. Leaves with recurved margins ; not hair- 
pointed. Peristome teeth reflexed or revolute when dry. Stomata 
superficial. O. Shawit, O. leiocarpum, O. Lyellit, O. speciosum, 
O. affine. 

D. TENELLA. Leaves with recurved margins; not hair- 
pointed. Peristome teeth reflexed or revolute when dry. Stomata 
immersed. O. rivulare, O. Sprucet, O. Schimpert, O. stramineum, 
O. tenellum, O. pallens, O. pulchellum. 

E. DIAPHANA. Leaves with recurved margins; with a 

hyaline hair-point. Peristome teeth reflexed when dry. Stomata 
immersed. O. diaphanum. 

F. OBTUSIFOLIA. Leaves with erect or incurved margins ; 
not hair-pointed. Stomata superficial. O. obtusifolium. 

; Ls. very broad at the top ; apex rounded or minutely apiculate ..............0. 2 
Ls. narrowed to the top, usually more or less acute or subacute .............:.060008 4 

i Ls. ovate, coarsely papillose, with erect margin ..........sseeesee eee 17. obtustfolium 
Ls. faintly papillose, margin revolute in lower half........... cecceecscce eee eee seesaw eee 3 

Ls. oblong-lingulate, usually obtuse, cells about 10 MW. .......ceeee ces eeeee 9. rivulare 
3\Ls. obovate, upper ones apiculate, cells about 20 M. .....c.cseeeseeeeeee anes ro. Sprucet 

Ls. long, with brown clavate gemmez on surface, very papillose Od. Lyellit 
4\ Ls. without APPeNdAges, scccswarcawieonsicd aeeenieney Sedaris cecuNlNeERANNTIaimes done 5 

Ls. tapering to serrulate hyaline points.. 
SLs. without hyaline points ......cccsccsessssesesses sessssesecsseetsesecsssecsesesscctsrsasees 6 
6 { Capsule smooth, without bands or Strize .......cseecccseeeeeneeeee eee ee wees 5. letocarpum 
{capette SEALEA siiniwapuvandtncienvetavanoninedin 
Stomata on capsule superficial 2) 

7\Stomata immersed below the cuticular cells ......eeccscessecscesstseeseceetsaeeseeseees II 

8 Perist. teeth erect, or spreading when dry ; growing on rocks and walls 7. repestre 
Perist. teeth reflexed or revolute when dry ; usually on trees......... cece eee cence 9 

Peristome single ; capsule faintly striate below mouth only ... «4. Shawit 
ol Puniom double ; capsule distinctly striate ............ccccecceeeee ceseeee eee eeeee one 10 

Capsule emergent, striate in upper half... 7. Spectosum 
r0{ (apes immersed, strongly striate in whole length...............:c0c:eeeesseees 8. affine 

Capsule exserted ........cesereceseetceseneteneeeeesannes ‘ i 
aa {eee immersed or emergent only...........:eseeeeeeee es 

Peristome double, teeth reflexed when dry ; ls. crisped 

Peristome usually single, teeth erect when dry ; ls. not crisped ................:0004 13 

Capsule narrow, 8-striate ; perist. teeth usually Be senuitsertons {var. of] 2. axomalum 
3 Capsule wider, 16-striate ; perist. teeth 16.0... 2. ee rseeeeee teeter eenees 14 

Calyptra hairy ; striae on capsule red-brown .....esssseeeeeessreereeeeees 2. anomalum 
14{ Carte naked ; strize orange .....-.eeeseeee eee var. of] 3. ceepelatume 

Capsule 16-striate : peristome single ....:::ccsecssseeeeeeecetetteeeeeeny 3. cupulatune 
25{ coeate S-stridte ; peristome double: ci scrscescsssapenssarzncasraeancenaermgrosereeesanies 16 

Vaginula very hairy.........sssssseeeeeees 12, stramineum 
16{ veeinula WAKE: ceicesiscer sisrasigecrouconrinireamiateniesnatatitenteanicana stan noiniedinantdbuwearemimeatantvanls 17 

Cagsule short, sharply contracted to the pedicel .... It. Schimpert 
17 Capsule elongate, gradually tAPeHINS tO CHE PEMICEL. 1. sinsnseraneranamesosieneomincienens 18 

Capsule subcylindric ; calyptra conic, with few hairs 1... cee 13. tenellune 
18{ Capsule oval-oblong ; calyptra campanulate, naked .........06. cceeeeeeees 14. pallens 
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A. RUPESTRIA. 

1. Orthotrichum rupestre Schleich. (Tab. XXXIV. K.). 

In rather large loose tufts, dark olive brown, rarely more 
yellow or green, soft, but rigid when dry, taller than O. cupulatum 
and O. anomalum, 1-2 inches high, the stems sometimes a little 
spreading and decumbent. Leaves broadly lanceolate, tapering, 
or suddenly acuminate, but not acute, spreading and a little 
recurved, or less commonly straight and erecto-patent, when dry 
straight and imbricated, often very closely and regularly ; cells 
small, rounded-hexagonal or more incrassate and rounded, 7% one 
or two layers, opaque, more or less strongly papillose; papille 
simple or bifid. Capsule zmmersed or emergent, oval or oval- 
oblong, brownish yellow, with 8 rather faint short ribs, very 
rarely with 8 obscure intermediate ones; at base tapering 
gradually into the very short seta; when dry and empty the 
capsule becomes narrower, darker, reddish brown, more strongly 
striate or sulcate (sometimes however nearly smooth), about the 
same width throughout or sometimes slightly contracted below 
the mouth. Stomata superficral, mostly occurring at about the 

middle of the capsule. Calyptra yellowish, with numerous long 

hairs. Peristome teeth in 8 pairs, finally splitting into 16 bifid 
teeth, yellowish ‘white, erect or spreading when dry, usually 
faintly papillose; processes 8, variously developed, or wanting. 
Autoicous. 

Var. B. Sturmit Juratz. (Orth. Sturmizt Hornsch., plur. 

auct.). Capsule more suddenly contracted into the seta. In 
addition to this, the most important character, the following 

points are more characteristic of the variety than of the type;— 
leaves straighter, more erect, upper leaf cells more frequently in 
two layers, or even three or four, colour darker green or blackish; 
texture more rigid; peristome teeth almost smooth, processes 
wanting. 

Var. y. Franzonianum Vent. (Orth. Franzonianum De Not.; 
Orth. Shawit De Not., Epil., non Wils.). In small green tufts 
on trees; areolation rather laxer and less incrassate; capsule 
small, the strie rather more distinctly marked. 

Har. Rocks and walls in mountainous districts, not uncommon ; the var. B 
rare; the var. y on trees, Fortingal, Perthshire (Dixon, 1893). Fr. late summer and 
autumn. 

_ _O. rupestre is a very difficult species to describe. It presents few characters of 
distinction at once marked and stable; indeed it really represents a group of forms 
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differing little from one another, yet sufficiently to render it very difficult in a 
diagnosis to comprehend all except by the employment of very indefinite terms. It is 
perfectly distinct from O. cepzzlatum and O. anomalwm in the superficial stomata, 
while in habit often very similar ; it rarely however, if ever, has the 16 distinct ribs of 
the former, while O. azomalum and its var. saxatzle have the capsule more exserted, 
the former, too, usually showing 16, and the latter more marked ribs. From all the 
other British species it is easily distinguished either by its rupestral habit or the non- 
reflexed peristome. 

The var. Sturmzz is a very unsatisfactory plant. The slightness of its claims to 
independence is best shown by the way in which characters once held distinctive have 
been dropped and new ones again and again brought forward, only to meet the same 
fate. All the secondary characters given above have at one time or another been 
claimed as specific characters, and have one by one been rejected, and all that can be 
said is that they are more frequently found in plants with the short-necked capsule of 
var. Sturmz than in those of typical szpestre. Intermediate forms of capsule are 
also far from rare. 

The var. Franzonianum too is perhaps only an arboreal form of this species ; 
it has, however, a different facies, and the difference of habitat is certainly a striking 
one in so decidedly a rupestral plant as the present. My plants have a paler, rather 
inflated calyptra, and in these as well as in American plants I possess of this variety, 
the stomata occur on the upper part of the capsule, sometimes indeed very near the 
mouth. 

Two other varieties are described as British—var. rafzncola Hiibn., a short, 
compact form, and var. Seh/meyerz, a taller, looser plant, but neither appears of great 
importance. 

O. rupestre prefers dry rocks, and is found most abundantly on stone walls by 
roadsides in mountainous regions. 

B. CUPULATA. 

2. Orthotrichum anomalum Hedw. (Tab. XXXIV L.). 

In close cushions, rather rigid and fragile, dark olive green or 
brown, 4-1 inch high. Leaves erecto-patent, when dry straight 
and closely imbricated, widely ovate-lanceolate, somewhat taper- 
ing but suddenly and rather broadly pointed; margin recurved, 
sometimes widely so; nerve strong, ceasing below the point ; 
basal cells rectangular, pellucid, upper hexagonal-rounded, rather 
thin-walled or incrassate, usually arranged in very regular longi- 
tudinal rows: always in a single layer; papille small, simple. 
Capsule usually very slightly exserted above the perichetial 
bracts, rather large, pale reddish brown with 16 brighter coloured 
ribs, 8 principal ones extending the length of the capsule, and 8 
intermediate less strong and often shorter ones; the 8 primary 
ribs composed of 2~3 longitudinal rows of cells with thick longi- 
tudinal and thin cross walls, the 8 secondary ones narrower, some- 
times very inconspicuous. Capsule widely cylindric or oval- 
cylindric, almost exactly cylindric when dry and empty, tapering 
quickly into the conical neck which gradually passes into the 
rather long seta. Stomata immersed, guard-cells about half 

covered by the superficial cells. Calyptra yellowish green, rarely 



250 ORTHOTRICHACE. 

dark brown, moderately hairy. Peristome teeth 16, or in 8 pairs, 

erect when dry, marked with faint sinuose lines, with two small 

lamellz standing before each tooth, and reaching about as high 

as the 2nd or 3rd articulation; processes absent or rudimentary. 

Autoicous. 

Var. B. saxatile Milde (var. cylindricum Schp., Braithw. Br. 
M. Fl.; Schp. Syn.). Capsule xarrower, narrowly cylindrical, 
8-striate, usually on a longer seta; peristome teeth in 8 pairs, 
hardly divided, processes usually more or less well developed. 
Leaves narrower, rather more acute. 

Has. Rocks; the type usually on siliceous, the var. 8 almost always on 
calcareous ones. The type rare; the var. frequent. Fr. early summer. 

Although the plant here described as var. saxatz/e is a somewhat constant form, 
and quite different in its habitat and distribution from the type, yet the differences 
are really slight, and the characters derived from the leaves are perhaps hardly reliable. 
Rarely, too, a single capsule will show distinct traces of intermediate bands or strize, 
It appears to be common throughout the calcareous districts of Mid-England, where 
O. anomalum proper is quite absent. 

O. anomalum differs from O. cupulatum in the longer seta and in the form of 
the capsule, which in that is shorter and wider, more suddenly tapering, and hardly 
exserted above the perichzetial bracts; in the var. saxatz/e of the present species the 
seta is sometimes longer than the capsule and neck together. From O. rupestre our 
plant differs notably in the immersed stomata and the 16-striate, more exserted capsule. 

8. Orthotrichum cupulatum Hoffm. (Tab. XXXV. A.). 

Resembling the last, and indeed hardly separable except by 
the fruit ; tufts more often rather loose, leaves oblong-lanceolate 
or oval-lanceolate, obtuse or sub-acute, margins revolute ; cells as 
in the last, 7 one layer. Capsule zmmersed or emergent, rarely 
almost exserted, widely oval, quickly narrowed at base to a very 
short seta ; when dry widely and shortly cylindrical, brownish 
green; when old and empty urceolate, contracted below the 
reddish brown mouth, wider and pale below; rzbs usually 16, 
8 long and of 2-3 cells in width, reaching nearly to base of the 
capsule, 8 intermediate, shorter and fainter, rarely almost or quite 
obsolete. Stomatazmmersed, very little hidden. Calyptra widely 
campanulate, very sparsely hairy, brown or yellowish. Peristome 
simple, rarely with rudimentary processes ; outer teeth spreading, 
resembling those of the last species, dut almost equidistant. 
Autoicous. 

Var. 8. nudum Braithw. (O. cupulatum var. ripartum Schp., 
Syn.). Tufts wider, looser, dark green. Capsule on a longer 
seta, almost exserted, with a longer, more tapering neck ; calyptra 
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pale, usually without hairs. Peristome teeth more distinctly 

marked with sinuose lines, lamella at base more developed, some- 

times reaching nearly to the middle of the teeth. 

Has. Stones and walls, most frequently on those which are calcareous ; not 
uncommon. Var. 8 in similar situations, often on stones by streams, more rare. 
Fruit summer. 

O. cupulatum differs from O. anomalum in the shorter, wider, almost barrel- 
shaped capsule, much less exserted, and more urceolate when dry, as well as in other 
points. O. rupestre, besides the distinguishing characters of its Section, has in the 
dry state a darker, longer capsule, usually with only eight ribs, and almost always 
with an inner peristome. 0. rzvzdare differs in the leaves, broader and more rounded 
at the summit, the reflexed peristome, etc. The var. udm is considered a separate 
species by Venturi, but I can hardly see greater differences between it and the type 
than between O. anomalum and its var. saxatzle. I am inclined to think, however, 
that strictly speaking the var. szdum should form the type of the species, and the 
more common form, with less highly developed peristome, the variety. 

The ribs are not unfrequently obscure, even the primary ones, and rarely reach 
quite to the base of the capsule, which is almost always wide, paler, and with a rather 
inflated appearance. 

C. AFFINIA. 

4. Orthotrichum Shawii Wils. (Tab. XXXV. B.). 

In small tufts, deep green, somewhat resembling a small form 
of O. leiocarpum, but shorter, with shorter leaves, and rather 
smaller areolation. Capsule zmmersed; smooth or with very 
indistinct traces of eight bands, close to the mouth, oval or oval- 
oblong, quickly narrowing at the base into the seta. Peristome 
single, of 16 teeth, revolute when dry and touching the wall of the 
capsule with their tips. Autoicous. 

Has. Ash trees, Kilkerran Castle, Ayrshire (Shaw). 

A very rare species, hardly known elsewhere in Europe except in a few localities 
in Germany and Corsica. It differs from O. /ezocarpum mainly in the capsule showing 
some traces of bands, while from O. rupestre var. Franzondanum it differs in the 
reflexed peristome ; the stomata, too, as far as I have been able to examine them, are 
found in the Zower half of the capsule, and the latter is almost smooth. It has been 
suggested, with some plausibility, that it is a hybrid between O. /ecocarpum and O. 
rupestre. 

5. Orthotrichum leiocarpum B.&S. (O. striatum Hedw., 
Braithw. Br. M. Fl.) (Tab. XXXV. C.). 

Tufts usually rather loose and irregular, sometimes more 
dense, dull green. Leaves Jong, lanceolate, tapering to a some- 
what acute apex, margins revolute; cells distinct, quadrate- 
rounded or elliptical, incrassate, papillose. Capsule zmmersed, 
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quite smooth, without striz, pale brown, when old whitish, oval 
or oblong, very slightly constricted just below the peristome when 
dry, abruptly contracted at the base into a very short seta. 
Stomata superficial, near the base of the spore-sac. Peristome 
double, outer of 16 opaque, highly papillose teeth, with a strong 
median line and fine transverse striola2, when dry revolute and 

touching the wall of the capsule with their tips; inner of 76 
erect, pale-yellowish, broad processes, often as wide as the teeth, 
strongly papillose. Calyptra pale, with many yellow hairs. 
Autoicous. 

Has. Trees, frequent. Fr. early summer. 

This is one of the most distinct species, owing to the capsules being quite smooth. 
They are more immersed than in any of the previous species except O. Shaw7z. 

6. Orthotrichum Lyellii Hook. and Tayl. (Tab. XXXV. D.). 

Tall, robust, dark green or yellowish, in loose soft tufts, 1-2 
inches high. Leaves spreading and recurved, when dry appressed 
and almost straight, or loosely incumbent and somewhat flexuose, 
elongate-linear from an oblong base, narrower than in most of 
the species, long, flexuose, acute; margin slightly recurved above 
the base of the leaf on one or both sides for a variable distance, 
but not to apex, faintly erose or denticulate at point, below 
sinuose or irregular, with prominent distant papillz, especially 
near the base. Cells at base narrow, rectangular, thin, the upper 
distinct, oval or rounded-hexagonal, strongly papillose, the 
papillae large, not crowded, s¢mple, conical or even linear ; the 
nerve and lamina usually produce long, brown, jointed gemme, 
clavate, often branched. Capsule immersed or slightly emergent, 
rather large, oval-oblong, with a tapering neck as long as itself ; 
yellowish brown, dark brown when old, not or hardly contracted 
below the mouth, but often slightly narrowed in the middle, 
between the base of the spore-sac and the neck ; with eight rather 
indistinct ribs, when old deeply sulcate. Calyptra large, inflated, 
pale, sparingly furnished with long hairs. Peristome double, the 
outer of 16 teeth resembling those of O. leiocarpum and revolute 
in the same way, inner of 16 processes, similar to those of that 
species, but reddish. Stomata superficial, about the base of the 
spore-sac. Spores large, 35-40 p. Dioicous. 

Has. Trunks of trees, common. Fruit rather rare, summer. 

The most robust of our species, and known at once by the long, flexuose, narrow 
leaves, covered with reddish brown gemme, often to such an extent that the older 
leaves appear quite rough even to the naked eye. Braithwaite mentions a marked 
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form collected by Spruce near York, with rigid, closely appressed leaves ; this may be 
the sub-spec. s¢vzcta Vent. Curiously enough, the American plants of O. Lyed/z? are 
almost always without the brown gemmee so characteristic of our British plant ; one of 
their forms, too, is markedly distinct in the wide yellowish patches with flexuose 
branches and leaves crisped when dry; this may, however, possibly be a different 
species. 
. The brown gemmee (Conferva Orthotriché of old authors) are not confined to O. 

Lyelliz, being found on other species such as O. affine and O. speczosum, but they are 
much more abundant on our present plant, only occurring on the others sporadically. 

7. Orthotrichum speciosum Nees. (Tab. XXXV. E.). 

Taller than O. affine, yellowish green or tinged with red ;. 
leaves spreading, imbricated when dry, oblong-lanceolate, tapering, 
acute, margin recurved to apex ; basal cells narrowly rectangular, 
upper distinct, very incrassate, rounded or irregularly elliptical, 
papillose. Capsule emergent or fully exserted, on a long seta ; 
oblong-cylindrical or oval-oblong, Aardly narrowed below the 
mouth, tapering into a long neck, which is less conspicuous when 
dry ; strize 8, very faint and almost obsolete before the spores are 
shed, more distinct afterwards, while old capsules are often 
distinctly sulcate. Peristome double, outer of 16 bifid teeth in 8 
pairs, opaque, papillose, reflexed when dry so that a considerable 
part of the upper half the tooth is appressed to the wall of the 
capsule ; processes 8, white, /arge, papillose, incurved. Autoicous. 

Has. Trees in mountainous districts, rarely on rocks; not common. Fr. late 
summer. 

Readily known from O. @ffize, and indeed from most of the allied species, by the 
long seta and exserted capsule which is almost smooth until old and empty. 0. 
ledocarpum differs in the immersed capsules, O. Shawz? in the differently revolute 
peristome, the absence of inner processes and the more immersed fruit. Though 
common on the continent it is one of our rare species. 

8. Orthotrichum affine Schrad. (Tab. XXXV. F.). 

In small loose tufts, dull green; leaves spreading, when dry 
straight and more or less imbricated, broadly oblong-lanceolate, 
sub-acute, margin widely revolute; areolation rounded-oval or 
hexagonal-rounded, incrassate, papillose. Capsule emergent or 
very slightly exserted, oblong-cylindrical with a rather long 
tapering neck, ribs 8, each of 3-4 rows of cells; greenish, when 
old brown, sulcate, and very slightly contracted below the mouth. 
Stomata superficial, rather below the middle of the capsule; 
calyptra narrow, greenish, darker above, slightly hairy ; vaginula 
smooth ; peristome double, outer of 16 teeth in 8 pairs, reflexed 
when dry so as to touch the capsule almost with their whole 
length, papillose, processes 8, filiform. Autoicous. Spores 20-25 p. 



254 ORTHOTRICHACEA. 

Var. B. rivale Wils. Leaves of a succulent texture, broad, 

obtuse, or shortly apiculate, not imbricated when dry. Calyptra 
narrow ; capsule more exserted, broader, and less tapering below, 
less contracted when dry, ribs broader, of 4-5 rows of cells. 

Var. y. fastigiatum Hibn. (O. fastigiatum Bruch., plur. auct. ; 
O. neglectum Schp., Syn.). Shorter and more compact in all its 
parts, dark green; leaves shorter, less papillose, areolation 
larger, hexagonal, thin-walled ; capsule more immersed, shorter, 
more contracted and -urceolate when dry, the ribs broader, 

processes of inner peristome wider. 

Has. Trees, sometimes on stones, very common. The var 8. on trees by 
streams, not common ; the var. y. rare. Fr. summer. 

This is our commonest species, and very variable. The capsule especially varies 
in the amount of its exsertion and in form. The var. »zva/e should perhaps be merged 
in the var. fastigcatum. The latter is another of those forms which have been 
described as separate species on constantly changing and inadequate grounds, and it is 
very doubtful whether all the characters above given are ever to be found together on 
any plants; on the whole however the lax, thin-walled areolation and shorter, more 
urceolate capsule, are the most characteristic features. 

D. TENELLA. 

9. Orthotrichum rivulare Turn. (Tab. XXXV.G,). 

In dark green or blackish loose tufts, often floating and 
elongated, 7-2 inches long. Leaves spreading, when dry loosely 
incumbent, broadly oblong-lingulate, somewhat variable in form 
above, broad and rounded or somewhat abruptly narrowed, but 

always obtuse in general outline, with or without a short blunt 
apiculus ; sometimes cucullate; extire or irregularly denticulate 
or eroded at apex ; margin recurved throughout ; nerve prominent 
at back, ceasing some way below the summit; cells rather large, 
about 10 pin diameter, rounded or rounded-quadrate, incrassate, 
faintly papillose; at base quadrate-rectangular, not much 
enlarged. Capsule immersed or more or less exserted, oval or 
oval-oblong, abruptly contracted into the seta, when dry and 
empty strongly contracted below the mouth, dark brown; ‘ribs 8, 
strong, wide, shining; calyptra inflated, smooth, dull green, 
without hairs ; peristome double, outer teeth united in 8 pairs, 
when dry reflexed against the wall of the capsule, finely papillose ; 
processes 16, incurved, long; the alternate ones often ill- 

developed. Vaginula slightly hairy. Stomata zmmersed, almost 
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hidden by the overlapping cells. Spores small, about 12 yp. 
Autoicous. 

Hag. On rocks and tree-roots by water, in places at least partially submerged, 
not common. Fr. summer. 

A distinct species, both in its habitat, and its dark colour, as well as in the obtuse 
leaves and strongly ribbed capsule, markedly contracted below the mouth when dry. 
From O. affine var. rzvale the obtuse leaves and especially the immersed stomata, 
distinguish it; the naked, smooth calyptra is also characteristic. O. Sprucez is really 
the only species which might be confused with it, but the more broadly rounded 
summit of the leaves, usually showing the characteristic apiculus, and the much larger 
cells are in that species quite distinctive. 

10. Orthotrichum Sprucei Mont. (Tab. XXXV. H.). 

Resembling O. rivulare but shorter and denser, softer, dull 
green. Leaves more flaccid, somewhat variable in form, but 
always broader in the upper part than in that species, usually 
oval-oblong or widely elliptical, at apex broad, rounded, quite 
obtuse or with a minute acute apiculus formed of about one row 
of cells; margin recurved to near apex; entire or nearly so at 
summit; nerve fhinner and less prominent; cells larger, the 
basal laxer and more pellucid, the upper very large, about 20 in 
diameter, very distinct. Capsule immersed, a little longer, rather 
less contracted below the mouth when dry, ribs a little less strong ; 
processes more often only 8; other characters as in O. rivulare. 

Has. On wood and trees by water ; frequent by mountain streams in the North 
of England, elsewhere rare. Fr. summer. 

This very interesting species has only been found out of Britain in a few localities 
in France and Belgium, and in one spot in N. America. In areolation and leaf form 
it is quite distinct from the last, and the habit and fruiting characters present minor 
but still not unimportant differences. The minute apiculus at the apex of the leaves 
is very curious and distinct ; it is however frequently wanting, especially in the older 
leaves. The stomata in this and the last species are so nearly covered by the over- 
lapping cells as to be sometimes difficult to detect, and are, as is the case often with 
the immersed forms, more easily found by the radiating cells of the surface layer than 
by the form of the guard-cells. 

11. Orthotrichum Schimperi Hamm. (O. fallax Schp., 
Syn.) (Tab. XXXV. 1). 

Very small, in short, close tufts, not half an inch high, usually 
much less, dark green. Leaves erecto-patent, imbricated and 
straight when dry, small, oblong-lanceolate, rather broad, obtuse 

or shortly acuminate ; margin recurved ; cells rounded-hexagonal, 

distinct, not much incrassate, minutely papillose. Capsule very 

small, immersed, oval-oblong with a short neck, when dry narrow 

and slightly contracted below the mouth, ribs 8, rather strong, 
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orange. Stomata about the middle of the capsule, :mmersed, 
mostly about half closed with the overlapping cells ; peristome 
double, outer of 8 pairs of reflexed teeth; processes 8. Calyptra 
short, inflated, smooth and shining; naked or with very few 
hairs, pale. Spores small, 12-15 ». Autoicous. 

Has. Trees, rare. Fr. spring. 

This is perhaps the smallest of our species, and easily known by the dwarf 
compact habit, the rather obtuse leaves, and the pale yellow, smooth inflated calyptra. 
The distinction between this species and O. pumzlum Swartz (zon Dicks.) is very 
slight and I cannot help thinking unimportant ; Venturi bases it mainly on the form of 
the base of the capsule, or rather its neck, but his figures show hardly any difference 

between the two plants, and according to Philibert this character is quite valueless ; 
the latter author makes the degree of closing of the stomata and the time of fruiting 
the specihc distinction, O. Schimper¢ having the stomata more open and the fruit 
ripened a month earlier, but the difference, even as described by him, is very small. 
Specimens which I gathered in Northamptonshire in 1885, while showing the stomata 
of O. Schimperi have the capsules more like those of O. pumzlum Sw. 

12. Orthotrichum stramineum Hornsch. (Tab. XXXV. J.). 

In yellowish: green or bright green tufts, resembling O. affine. 
Leaves resembling those of that species. Capsule more or less 
emergent, rather short, yellowish brown, oblong-elliptic, quickly 

contracted into a short neck, about half the length of the capsule, 
with 8 prominent ribs, of 2-5 rows of strongly incrassate cells; 
when ripe and open constricted just below the narrow mouth, then 
quickly widening again ; peristome teeth in 8 pairs, yellow, reflexed 
when dry, papillose, processes 8, more rarely 16; stomata immersed, 
almost closed by the very swollen, elevated overlapping cells ; 
calyptra pale yellow with a darker point, slightly hairy. Vaginula 
very hairy. Autoicous. 

Var. B. patens Vent. (Orth. patens Bruch, Schp. Syn.). Ribs 
of capsule much fainter, of 2 rows of less incrassate cells. 

Has. Trees, rarely on rocks; not uncommon in mountainous districts. The 
var. Brare. Fr. summer. 

. There is no difficulty in recognising this species, under the microscope, from O. 
affine, the very hairy vaginula and immersed stomata at once distinguishing it ; in the 
field there is more resemblance, but the straw coloured calyptra, and the small but 
rather wide, yellowish capsule, small at the mouth and usually rather constricted below 
it, with very distinct ribs, is sufficient to identify it as a rule ; old capsules, however, 
differ _ O. tenellum has a narrower, brighter coloured capsule, with a more taper- 
ing neck. 

13. Orthotrichum tenellum Bruch (Tab. XXXV. K.). 

In short, dark green tufts about 3-inch high. Leaves erecto- 
patent, erect and imbricated when dry, short, xarrow, lanceolate 
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or oblong-lanceolate, obtuse or very slightly acuminate, margin 
recurved nearly to apex ; cells hexagonal or rounded, incrassate, 
faintly papillose. Capsule distinctly emergent or even slightly 
exserted, bright golden brown, narrowly cylindrical, not con- 
tracted below the mouth ; ribs 8, long, prominent, of 3-4 rows of 
cells with the lateral walls strongly incrassate ; stomata zmmersed, 
almost closed by the swollen overlapping cells ; peristome double, 
outer teeth in 8 pairs, reflexed when dry, pale brown, finely 
papillose, processes 8. Vaginula glabrous. Calyptra narrow, 
pale greenish yellow, smooth, scarcely hairy. Autoicous. 

Has. Trees, notcommon. Fr. summer. 

Resembling small plants of O. affize, but readily known when with ripe fruit by 
the bright orange-red capsules, narrowly cylindrical; also by the narrower, more 
obtuse leaves, with less prominent papillz, and the immersed stomata. 

14. Orthotrichum pallens Bruch (Tab. XXXV._L.). 

In small, pale green cushions, very short, not }-inch high. 

Leaves lanceolate, somewhat obtuse or variously pointed ; margin 
recurved ; basal cells very thin, almost hyaline, upper hexagonal 
or rounded, rather large, somewhat incrassate, papillose. 

Capsule emergent, oval-oblong, with a long tapering neck, pale 
brownish yellow, when dry narrow, cylindrical, slightly con- 
tracted below the mouth ; ribs 8, as long as the capsule; stomata 
immersed, but little covered by the overlapping celis, which are 
not swollen; peristome double, outer of 16 teeth closely joined in 
pairs, pale yellow, reflexed when dry, finely papillose ; processes 
8, with 8 rudimentary intermediate ones. Sporessmall. Calyptra 
narrow, naked, pale. Vaginula glabrous or nearlyso. Autoicous. 

Has. Trees; rare. Fr. summer. 

A small species, resembling O. Schzmgerz, but with longer narrower capsules and 
narrower, less inflated calyptra. The capsule is less brightly coloured than in O. 
tenellum, with more open stomata, and is rather shorter and wider. 

15. Orthotrichum pulchellum Smith (Tab. XXXVI. A.). 

Tufts short, loose, olive green or yellowish green, soft, less 
than 3-inch high. Leaves erecto-patent, when dry flexuose and 
slightly curled, from a narrow oblong base /ingulate-lanceolate or 
linear, acuminate and acute; margin widely recurved to near 
apex; nerve thin; areolation rounded or hexagonal-rounded, 
incrassate, in rather regular longitudinal lines, hardly papillose. 
Capsule quite exserted, on a seta 1-1 lines long, small, pale 

R 
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brown, oval-oblong, contracted into a short neck; when dry 
cylindrical, not or little contracted below the mouth, ribs 8, 
rather narrow, stomata zmmersed, variously covered by the over- 
lapping cells; peristome double, orange-red, outer in 8 pairs, 
reflexed when dry, finely papillose, processes 8, or 16, filiform. 
Calyptra naked, yellowish below, brown at the point. Spores 
rather large, about 25 ». Autoicous. 

Var. 8. Winteri Braithw. (O. Winteri Schp.). Capsule more 
exserted on a longer seta, rather longer and narrower ; peristome 
paler. 

Has. Trees, sometimes on walls; not common. The var. 8, Penzance 

(Curnow) ; Bedfordshire (Saunders). Fr. early summer. 

One of the prettiest species of the genus, abundantly distinguished by the leaves 
twisted when dry, the small exserted capsule and orange-red peristome. It has in 
some respects rather the aspect of 2 Ulota such as UW. crispa var. crispula than of 
an Orthotrichum ; but the coloured peristome alone would at once distinguish it. 

E. DIAPHANA. 

16. Orthotrichum diaphanum Schrad. (Tab. XXXVI. B.). 

In small dense cushions, about 3-inch in height, greyish 
green. Leaves erect when dry, e/liptical-oblong or oblong- 
lanceolate, acuminate ; with a rather long, hyaline, denticulate 
hair-point which is wide at the base ; margin recurved to near 
apex, nerve faint, narrow; basal cells lax, rectangular, the upper 

large, 15-20 p, irregularly rounded-hexagonal, thin-walled, 
minutely papillose. Seta short, capsule emergent, ovate-oblong, 
suddenly contracted into the seta, thin-walled, pale, with eight 
very faint ribs each of two rows of scarcely incrassate cells; 
when dry more strongly striate, slightly contracted at the mouth. 
Stomata zmmersed, numerous, partly closed. Calyptra not or 
hardly hairy, yellowish green. Peristome double, outer of 16 

pale slender teeth, spreading and somewhat recurved when dry, 
but not reflexed on the wall of the capsule, processes 16, filiform, 
papillose. Autoicous. 

Has. Trunks of trees and wooden fences. Common. Fr. spring. 

Unique among our native species in the diaphanous points of the leaves. The 
capsules are sometimes almost smooth without trace of ribs. The slender peristome 
teeth, spreading in a stellate manner give the capsules a very pretty appearance. 
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F. OBTUSIFOLIA. 

17. Orthotrichum obtusifolium Schrad. (Tab. XXXVI.C.). 

In small dense tufts, dull yellowish green, stems turgid, with 
a very few short thick branches, hardly 1 inch high. Leaves 
erecto-patent, when dry closely imbricated, short and very broad, 
oval-oblong, very narrow at the insertion, concave, broad and 
rounded at summit, margin erect, not recurved nor involute, with 
projecting papillz, which at the apex almost amount to denticula- 
tions; basal cells rectangular, upper hexagonal or elliptic, large, 
about I5 yw, incrassate, each with a stout projecting often bifid 
papilla. Short brown or green clavate jointed semmz are usually 
found on the surface of the leaf. Capsule zmmersed, oval-oblong 

with a tapering neck, with 8 faint ribs; stomata superficial ; 
calyptra naked, brownish ; peristome double, yellowish. Dioicous. 

Has. Trees, rare and barren. 

This very distinct species is readily known by its broad, rounded leaves, which 
give a tumid appearance to the stems; in its erect leaf-margins too it is quite different 
from the other species of the genus so far as our British plants are concerned. There 
is however a continental and N. American species, O. gymnostomum Bruch, which in 
the leaf form closely resembles it, but has involute margins, and’ no peristome. A 
specimen of this species labelled ‘‘ England, Yorkshire,” is said by Braithwaite to have 
been sent to Venturi by Jaeger. 

Although the leaves in the present plant. are normally and indeed almost con- 
stantly obtuse, yet they may occasionally be found more acute; I have found them 
very obtusely pointed in plants of my own collecting, and Mrs. Britton mentions 
plants from Jordansville, N.Y., with the leaves acute or even apiculate, and the 
perichzetial bracts acuminate, on stems bearing also the ordinary rounded, obtuse 
leaves. It is possible that owing to its small size and the absence of fruit this species 
may have been overlooked and may be really more common than has been thought ; I 
have found it in several localities in Northamptonshire, principally on ash, but also 
on willows. 

OrDER XII. SCHISTOSTEGACE. 

Plants small, slender. Stems of two forms, barren, with the 
leaves distichous, having their bases confluent ; and fertile, with 
similar but smaller leaves or with a terminal tuft or rosette of 
small leaves. Areolation /ax; nerve none. Capsule minute, sub- 

globose, gymnostomous ; lid plano-convex ; calyptra small, conical. 

A very distinct Order, consisting of a single genus, and 
represented by one species only, having little affinity with any 
other moss. 
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51. SCHISTOSTEGA Mohr. 
Characters those of the Order. 

1. Schistostega osmundacea Mohr (Mnium osmundaceum 

Dicks) (Tab. XXXVL. DS. 
In glaucous green patches, finally reddish brown. Stems 

very slender and delicate, about 4-inch high, springing from a 
persistent, highly refractive protonema. Barren stems naked at 
base, with two rows of vertically placed leaves above; leaves 
shortly oblong, pointed, nerveless, confluent at base; cells large, 
rhomboidal, chlorophyllose. Fertile stems resembling the barren, 
or naked except for a small tuft of terminal leaves, from which 
springs the slender seta; capsule minute, sub-globose, erect ; 
gymnostomous. Dioicous. 

Has. Clefts and caves in sandstone rocks ; not common. Fr. spring. 

A very beautiful and distinct moss, which it is impossible to mistake for any other, 
on account of the distichous, confluent leaves, giving a frond-like appearance to the 
stem, like a miniature fern such as the Hard Fern (Lomaria Spicant). The most 
striking character of this moss is the highly refractive structure of the protonema, 
which gives a beautiful golden green lustre to the plant and seems to fill with light 
the crevices and caves where it dwells. 

ORDER XIII. SPLACHNACEA. 

Usually rather short-stemmed mosses, with erect symmetrical 
capsules mostly on long setz, with a distinct apophysis ; peristome 
none, or single, with the teeth usually in pairs. Leaves broad, 
flaccid, with lax, more or less hexagonal, smooth areolation. 
Calyptra entire and conical, or cucullate. Almost always grow- 
ing on the excrement of animals or decaying animal matter. 

The lax areolation, erect symmetrical capsule and well marked 
apophysis are the distinctive features of this Order, and taken 
together readily enable the student to recognise species belonging 
to it from the Funariacee, and from Meesia and Amblyodon; the 
areolation alone will distinguish them from most other mosses. 

52. CBDIPODIUM Schwer. 
Short-stemmed, succulent-leaved plants. Leaves obtuse, 

rounded, broadly nerved. Capsule sudglobose, with a very long 
narrow tapering apophysis resembling a seta; peristome none. 
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A genus containing only a single species, which is very often, 
and with some reason, placed in a separate Order. The grounds 
for so doing, however, appear to me to be outweighed by its 
undoubted affinity with Splachnacez. 

1. Gidipodium Grifithianum Schwegr. (Bryum Grifithianum 
Dicks.) (Tab. XXXVI. E.). 

Plants gregarious or somewhat tufted, dark green, +-1 inch 
high. Leaves succulent, flaccid and crisped when dry, the upper- 
most 7 a spreading rosette, concave, obovate-spathulate from a 
very narrow base, very obtuse, usually bearing rather large 
axillary, bright green semmz ; margin plane, somewhat undulate, 
entire, at base fringed with pale jointed hairs or cilia; nerve 
broad, vanishing at some distance below the apex; cells /arge, 
hexagonal or rounded, gradually smaller towards apex ; the 
marginal row sub-quadrate or rectangular, the basal very thin, 
pale, rectangular. Capsule brown, from globose to shortly 
elliptical, small, on a pedicel 3-6 lines long, the greater part of 
which, or perhaps the whole must be regarded as a narrow 
apophysis, gradually tapering downwards into the vaginula, 
hollow for a great part of its length, succulent, pale, (brown after 
maturity), twisted and rugose when dry. Calyptra narrow, 
conical ; lid convex, mamillate. Columella not exserted, dilated 
at top. 

Has. On earth in crevices of high mountain rocks, rare. Fr. late summer. 

Easily known, even when barren, by the rosettes of rounded, translucent leaves, 
often bearing gemmee, this very curious and interesting moss is still more distinct in 
fruit, the pale soft pedicel and rounded fruit having much more the appearance of the 
analogous structures among the Hepatics than of the ordinary moss fruit. The ciliate 
leaf-base is also remarkable. The leaves become very dull green when dry, and the 
moss is then comparatively inconspicuous. The upper part of the apophysis bears 
large stomata. The plant loves dark crevices filled with black peaty soil and does not 
grow on the actual rock. ; mar ; ees! 

It has only been found, outside Great Britain and Ireland, in a few localities in 

Scandinavia. 

53. SPLACHNUM L. 

Plants growing in loose tufts ; leaves more or less obovate or 
broadly lanceolate, wider above the base; cells lax, hexagonal, 
smooth. Seta long, capsule oval or cylindric, apophysis wide, 
pyriform, globose or umbrella-shaped ; peristome teeth 16, in 
pairs, usually reflexed when dry. Male flower sub-discoid, 

terminal. 
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In this genus, as with most of the Order, the leaves, owing to 
the large thin-walled cells, become very soft and flaccid when dry; 
the seta, too, is usually of a rather succulent, soft texture, and 
easily becomes crushed and bent. The wide apophysis, generally 
of a different colour from the capsule, is the chief characteristic of 
the genus; it is indeed so conspicuous that the beginner is apt to 
take the apophysis for the capsule itself. In some continental 
species, S. /u¢eum and others, this organ is extraordinarily 
dilated, being half-an-inch or more across, and_ brilliantly 

coloured, the seta being as much as six inches in length. 

Ls. roundish, entire, obtuse ; apophysis globose, very large ......... j. vasculosum 
Ls. acute, with longish acumen, often toothed 

Apophysis roundish-ovate, little wider than capsule .................006 2. Sphericum 
Apophysis large, pyriform, tapering below ..............6655 sali ie te ake 1. ampullaceum 

1. Splachnum ampullaceum L. (Tab. XXXVI. F.). 

Stems slender, $-1 inch high, tufted. Leaves distant, erecto- 
patent, twisted when dry, varying from narrowly lanceolate to 
obovate-lanceolate, from a narrow base, with a long tapering 
acumen, coarsely serrate, especially above, the nerve vanishing at 
or below the point. Cells large, irregularly rhomboid-hexagonal, 
the marginal row rather narrower and slightly discoloured. Seta 
red, 14 inches long; apophysis large, widely pyriform, much 
broader than the capsule, gradually tapering into the seta, 
usually purplish above, pale lilac below, ragose when dry ; some- 
times narrowly pyriform. Capsule shortly cylindrical, when dry 
narrowed in the middle, yellowish brown ; lid convex, obtusely 
mamillate ; peristome of 16 teeth in pairs, pale yellow; strongly 
reflexed against the mouth of the capsule when dry. Usually 
autoicous ; male flowers terminal, sub-discoid, bracts squarrose. 

Has. On the excrement of cattle in boggy places in subalpine districts ; not 
uncommon. Fr. summer. 

The specific name correctly describes the form of the fruit, which has, when fully 
developed, very much the form of a Roman ampulla, of which the neck is formed by 
the capsule ; the apophysis, however, is frequently narrow, and the same tuft will 
exhibit a variety of forms. I have seen specimens with the apophysis as much as half 
an inch in length, The colouring, too, is highly variegated, and often very pretty. 

S. Turnerianum Dicks. is only a form with narrow apophysis. 

2. Splachnum sphezericum Linn. fil. (S. pedunculatum and 
var. sphericum Braithw. Br. M. Fl.) (Tab. XXXVI. G.). 

Differs from S. ampullaceum in the leaves wider, obovate- 
spathulate or sub-orbicular, abruptly and very shortly or more 
longly acuminate, the margin entire or sinuose-dentate, rarely 
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distinctly serrate, one or two rows of cells often narrower and 
discoloured; nerve reaching nearly to the summit. Seta very 
thin and weak, paler, variable in length, sometimes six inches. 
Apophysts smaller, only slightly wider than the capsule, oval or 
globose, blackish, quickly contracted into the seta; narrower and 
more tapering at base when dry, rugose. Capsule rather shorter 
and broader; columella much exserted when dry, dilated at apex. 
Teeth of peristome orange. Dioicous. 

Has. In similar situations, but usually at rather higher altitudes, common in 
mountainous districts. Fr. summer. 

S. sphericum is easily known from the last species by the shape and colour of the 
apophysis, as well as by the broader less serrate leaves; S. vasculosum differs in the 
obtuse leaves, usually shorter seta, large apophysis, etc. ; Zetraplodon mnizoides in the 
narrower leaves, firmer seta, and more tapering, firmer apophysis, which is usually 
narrower in proportion to the capsule. The latter plant is quite distinct when the 
capsules are fresh, but in old and dried specimens of S. sphericum the apophysis 
becomes narrowed and more tapering, and the distinction diminishes. 

8. Splachnum vasculosum L. (Tab. XXXVI. H.). 

In pale or deep green tufts, often black below. Leaves 
distant, wzdely obovate or sub-orbicular, rounded or shortly and 
bluntly pointed, but almost always obtuse, entire; nerve ceasing 

below apex; marginal cells rectangular, rather narrow, dis- 
coloured. Capsule rather small, shortly cylindrical, contracted 
below the mouth when dry; afophysis large, globular, dark 
purplish black, slightly rugose when dry. Peristome teeth rather 
short. Columella exserted. Dioicous. Perigonial bracts squar- 
rose, oval, acuminate, obtuse. 

Has. Springs and bogs on high mountains ; very rare. Fr. summer. 

A fine and distinct species, readily known, even when barren, by the rounded 
entire obtuse leaves, which are rather glossy when dry and less altered than in the 
two previous species. It is possible that the barren plant may have been overlooked 
and may be more frequent than is usually supposed. 

54. TETRAPLODON B. &S. 

Mosses resembling Splachnum, usually with zarrower, longly 
tapering leaves. Capsule oval-cylindrical, apophysis of the same 
colour and texture, more solid than in Splachnum, zarrower and 

more tapering, not much wider than the capsule; teeth of 
peristome 16, at first arranged in fours, finally in pairs. 
Columella ot exserted. 
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A small genus, chiefly separated from Splachnum by the 
narrower apophysis, more tapering and not inflated, of the same 

colour and texture as the capsule. 
Ls. toothed above ; seta scarcely longer than leaves, pale .. 2, angustatus 
Ls, entire ; seta longish, red........s.ceccacceeeeeseeeeneseeeenreaeees seen eee eseres 4. mntotdes 

1. Tetraplodon mnioides B. & S. (Splachnum mnioides Sw. ; 
Tetraplodon bryoides Lindb., Braithw. Br. M. Fl.) 

(Tab. XXXVII. A.). 
Densely tufted, stems 1-3 inches high. Leaves crowded, 

ovate-lanceolate or narrowly obovate-lanceolate, gradually or 
suddenly acuminate and tapering to a long flexuose subula, 
appressed and twisted when dry; concave, entire; nerve 
yellowish, forming the greater part of the subula; cells 
rhomboid-hexagonal or sub-rectangular, the marginal often, but 
not constantly, narrower and yellowish. Seta stout, red, variable 
in length, %-2 inches; capsule shortly cylindrical, when dry 
contracted below the mouth, at first brown, with a greenish 
apophysis, doth finally becoming dark purplish black ; apophysis 
pyriform, slightly narrower above than the capsule, tapering at 
base, thick-walled; peristome teeth reflexed when dry, orange 
red. Autoicous. Male flower terminal, soon becoming lateral by 
innovation. 

Has. Decaying animal matter on mountains; not common. Fr. summer. 

The seta exhibits considerable variation in length in this species, sometimes 
hardly elevating the capsule above the leaves, at others being two inches in height. 
In the latter case it is a very conspicuous moss, especially as the fruit is usually 
produced in great profusion. It varies much, too, in form of leaf and length of 
capsule, and the var. Brewertanus (Splach. Brewertanum Hedw.) appears to be only 
an unimportant form of this kind. A more marked variety, var. cavifolius B. & S. 
has the leaves very concave and obovate, almost cochleariform, thus linking our plant 
very closely with a third species, 7. zrceolatus B. & S. 

7. angustatus differs markedly in the hardly exserted capsule and serrate leaf. 

2. Tetraplodon angustatus B.&S. (Splachnum angustatum 
Sw.) (Tab. XXXVII. B.). 

Small, densely tufted, 4-2 inches high, pale green. Leaves 
narrowly ovate-lanceolate, with a tapering flexuose subula as in 
the last; margin sharply spinulose-serrate. Seta pale, very short, 
capsule hardly raised above the leaves, pale reddish brown, 
smaller than in the last; apophysis pale. Autoicous. 

Has. In similar situations to the last, very rare. Fr. summer and autumn. 

Very different from the last in the narrower, serrate leaves, the smaller, less 
exserted capsule of a different colour. As in that species, the apophysis when the 
capsule is just mature is no wider than the capsule, indeed at times narrower ; its 
subsequent relative widening is due to the contraction of the capsule. 
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55. TAYLORIA Hook. 
Usually fine mosses with long sete; calyptra contracted at 

base, conical. Apophysis more or less pyriform, much narrower 
than the capsule, which is wide-mouthed when dry. Areolation 
large, rhomboid-hexagonal. 

Tayloria Frelichiana has been recorded as British, but 
erroneously, and must be erased from our list. 

Leaves acute; toothed saie.ninsuavannndewavrcavaivenreanianeamacronanuaranasemnetane r. tenuis 
Leaves obtuse, entire. wcensisaonsiimesoninaaeiare +. taaniaanamucbes, amines 2. lingulata 

1. Tayloria tenuis Schp. (Splachnum  tenue  Dicks.; 
Tayloria serrata var. tenuis B, & S., nonnull. auct.) 

(Tab. XXXVII. C.). 

Loosely tufted, soft, slender. Leaves very thin and tender, 
widely spathulate, shortly acuminate, acute; nerve reaching 
nearly to apex; margin serrated above. Seta very slender; 
capsule with a long narrow tapering apophysis, small, oval, wide- 
mouthed when dry and empty; columella much exserted ; peris- 
tome teeth reflexed when dry, purplish, long. Autoicous ; male 
flower sub-discoid, terminal on branches. 

Has. Decaying matter on mountains, very rare. Fr. late summer. 

Quite distinct from the next species by the reflexed peristome teeth, the exserted 
columella, and serrated acuminate leaves. It frequently more nearly resembles 
Tetraplodon mnzoides, the capsule and apophysis being about the same width until 
after maturity, and even capsules gathered ripe do not always dry with the apophysis 
narrower than the capsule. It may however always be known from that species by 
the leaves. 

2. Tayloria lingulata Lindb. (Splachnum lingulatum Dicks. ; 
Dissodon splachnoides Grev. & Arn., plur. auct.) 

(Tab. XXXVI. D.). 

Tall, densely tufted, 1-4 inches high, blackish below, dark 
green above. Leaves suberect, when dry not much crisped nor 
twisted, glossy; odovate-lingulate, obtuse, concave; margin 
entire or slightly irregular at apex with the projecting transverse 
cell-walls; nerve ceasing below apex. Seta bright red, 
shining, 1-2 inches long. Capsule bright brown, rounded-oval, when 
dry and empty wide-mouthed and somewhat turbinate ; apophysis 
tapering, much narrower than the ripe capsule ; lid convex with 
an apiculus of varying length. Peristome teeth 16, not in 
pairs, yellowish, erect when dry. Columella slightly exserted. 
Synoicous, or autoicous with the male flower gemmiform. 
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Has. Bogs on high mountains in Scotland, rare. Fr. late summer. 

A very fine and distinct species, as well in the capsule as in the leaves. Like 
most species of this Order it varies much in the size of its parts. 

ORDER XIV. FUNARIACE-. 

Plants usually with wide soft leaves, and lax areolation 
resembling that of Splachnacee. Capsule globose, oval or pyri- 
form, erect and symmetrical or cernuous and unequal, usually with 
a distinct neck narrower than the capsule; cleistocarpous, gym- 
nostomous, or peristomate. Inner peristome when present of 16 
separate processes, entirely without a basal membrane, and 
opposite to, not alternating with the teeth. Calyptra usually 
inflated, smooth, with a long beak, lobed or cucullate. 

Mosses resembling Splachnacee in leaf structure, but differ- 
ing in the often cernuous fruit, which, while frequently long- 
necked, does not possess an actual apophysis, in the calyptra, and 
in the peristome, which when fully present is double and highly 
developed. 

56. DISCELIUM Brid. 

Plants almost without stems, resembling minute buds on the 
persistent protonema. Leaves almost nerveless, sheathing, with- 
out chlorophyll. Capsule small, inclined, subglobose ; peristome 
single. Calyptra marrow, split on one side, very narrow at base. 

A genus consisting only of the following remarkable plant, 
which in fruit resembles Catoscopium, but in areolation the 
present Order. The peristome also is somewhat anomalous, with 
a superficial resemblance to that of Trematodon; but it is in 
structure Funarioid. 

1. Discelium nudum Brid. (Bryum nudum Dicks.) 
(Tab. NXXVII. E.). 

Stem minute, bud-like, annually formed on a_ perennial 
protonema. Leaves few, small, ovate-lanceolate, entire or faintly 
and obtusely toothed, xerveless or with a faint trace of a thin 
nerve in the upper part ; cells lax, hexagonal-oblong, pellucid. 
Seta about an inch long, slender, reddish; capsule minute, sub- 
globose, suddenly bent at the short neck, and horizontal; lid 

convex; annulus broad. Peristome teeth 16, cleft half way from 
the base upwards, undivided above. Dioicous. 

Has. Clay banks, rare. Fr. early spring. 
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A very curious plant, quite unlike any other of our species of moss, though 
resembling Catoscopium in the form of the fruit. 

57. NANOMITRIUM Lindb. 
Resembling Ephemerum, but differing in ¢he absence of a 

Spore-sac, the capsule smaller and almost entirely without 
apiculus, and the very minute calyptra. Leaves laxly areolated, 
nerveless. 

The plants included under this genus, though superficially 
resembling Ephemerum, are rightly separated on account of the 
above structural differences of some considerable importance. 
In Ephemerum the capsule is always more or less differentiated 
into outer case and spore-sac, the enveloping membrane con- 
sisting at least of two layers; in Nanomitrium there is only a 
single layer of cells, thus representing an even simpler form than 
Archidium ; and the only approach to an apiculus is a single cell, 
or at the most three or four, forming a slight thickening at. the 
summit of the capsule. 

1. Nanomitrium tenerum Lindb. (Phascum tenerum Bruch ; 
Ephemerum tenerum C.M., Schp. Syn.) (Tab. XXXVII. F.). 

Plants very minute, on a persistent protonema. J.eaves few, 
ovate-lanceolate, tapering, nerveless, entire or very slightly and 
obtusely serrate above; cells large, rectangular-rhomboid. Cap- 
sule immersed on a very short, slender seta, almost globose, 
hardly apiculate, cleistocarpous, pale brown; calyptra very 
minute; spores small, 24-30 pm, sub-tetrahedral. Usually 
synoicous. 

Has. On mud taken from a fish-pond, near Hurstpierpoint, Sussex (JMztten, 
7854). Fr. late autumn. 

This very minute plant has never been found again in Britain since its first 
discovery by Mitten ; the stems are usually more crowded than in &. serratum, and 
extend over some considerable space. The nerveless leaves distinguish it from all the 
species of Ephemerum but £. serratwm and its sub-species 2. zntermedium, the nerve 
of which is sometimes very indistinct ; the almost entire leaves will separate it from 
these, as will also the small spores and pale brown, not bright reddish, capsule. The 
inflorescence is also distinct. 

58. EPHEMERUM Hampe. 
Minute terrestrial plants developed on a persistent, much 

branched, green protonema. Leaves more or less ovate- 
lanceolate, usually tapering, with rather lax areolation, more or 
less rhomboid. Capsule dmmersed, cleistocarpous, rounded, 
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minutely apiculate, the wall of two layers of cells ; spores large ; 

calyptra small, thin, campanu/ate, torn at the base, sometimes on 

one side only. 
The plants composing this and the last genus are connected 

with the higher Funariacee through Physcomitrella and Physco- 
mitrium in much the same way as Phascum is linked with the 
more highly developed Pottia by P. recta and P. dryoides ; and 
also as the cleistocarpous species of Weisia are connected with 
the higher species, through W. rostellata. 

The persistent protonema may be in part a storehouse of 
moisture, but is probably of more importance in preventing other 
plants from occupying the soil and thus crowding out the 
Ephemerum. It is often more conspicuous than the stems them- 
selves, and leads to their discovery where they would otherwise 
be overlooked. 

DAVES NTE OSS 25 ss. 05.s a tisensnaaivecwat nent nin pede oeeaus Ge ia te eeterebr we. abee 2. serratum 
Leaves nerved, at least mear APeX .........ceeeeteee eee eeseeenteeeeenenerseeneeeeseeceeseunes 2 

Nerve faint, wanting in lower half of leaf ........... cecesesseceeeeeees *. intermedium 
Neive- distinct throughout scs.cesre.senonseqeeaeethneewamemees cere aeemeaedereneee 3 

Leaves broadly lanceolate, nerved to apex... 2. coherens 
3 Leaves narrow, nerve @XCUTTENL .....scssceceseseeseesssesceseseesecsteseseesecsenseaenseseees 4 

Ls. lanceolate-subulate, tapering, almost entire 0.0.0.0... ccecs eee eee eee ee, 3. sessile 
Ls. ligulate, toothed: at apex sisisssssvcrsarsnsenstaieusiesveriscadcansuac’ 4. recurvifolium 

1. Ephemerum serratum Hampe (Phascum serratum Schreb.) 
(Tab. XXXVII. G.). 

Minute, gregarious, with green persistent protonema. Leaves 
few, ovate-lanceolate, tapering to a narrow point; margin 
coarsely and irregularly toothed above; nerve none ; cells lax, 
hexagonal-rhomboid, elongate, the walls a little incrassate, at base 
paler, thin-walled. Capsule immersed on a very short seta, sub- 
globose, apiculate, bright chestnut brown, glossy; calyptra small, 
widely campanulate, torn at base; spores /arge, 70-80 p, minutely 
papillose. Dzoicous; male plant small. 

Var. B. angustifolium B.&S. (E. minutissimum Lindb., 
Braithw. Br. M. Fl.). Leaves narrower, sometimes subsecund ; 
spores rather smaller. 

Has. Fallow fields and bare spots; not unfrequent. The var. 8, Hurstpier- 
point ( Metter), Sevenoaks (Holmes). Fr. late autumn. 

The bright reddish shining capsule is usually more conspicuous than the leaves ; 
it is as a rule the green patch of protonema that first catches the eye. In specimens 
of EZ. minutisstmum from Sevenoaks, which Mr. Holmes kindly sent me, I do not 
find any difference in the surface of the spores, which are distinctly papillose, not 
smooth as they are usually described; I have not seen Mitten’s original plant, but 
Husnot describes the plant as a variety very slightly differing from the type as above ; 
and I am strongly of opinion that this is the right view, 
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* Ephemerum intermedium Mitt. (Tab. XXXVII. H.). 

Differs from £. serratum in the presence of a faint nerve ix 
the upper part of the leaf, very thin and obscure, and vanishing 
above the middle, but occupying the greater part of the point 
upper cells zarrower, rather long. 

Has. Fallow fields, Sussex; very rare. Fr. late autumn. 

The difference between this and 4. serratum depending entirely upon the nerve, 
which is sometimes extremely faint, and in the lower leaves always wanting, and upor 
a slight difference in the width of the cells, which are somewhat variable in Z. 
serratum, I have thought it best to consider Z. zztermedium as a sub-species only o: 
the former. The nerve is chiefly recognisable by the deeper chlorophyllose colow 
it gives the apex of the leaf. 

2. Ephemerum coherens Hpe. (Phascum coherens Hedw. 
(Tab. XXXVII. 1). 

Stems closely tufted, protonema bright green, becoming 
discoloured when older. Leaves oblong-lanceolate or ovate-lanceo- 
late, shortly pointed, serrated in upper part ; nerve thin, reaching 
apex or vanishing just below ; cells rhomboid-hexagonal, rather 
smaller than in £. serratum, but larger than in the two following 
species. Calyptra lobed or torn at base. Fruit as in the previous 
species. Dioicous. 

Has. Moist banks; near Portumna, Galway (Moore). Fr. late autumn. 

Differing from the next in the broader, more serrated leaves and not or indistinctly 
excurrent nerve ; from Z. recurvzfolium in the more lanceolate outline of the leaves, 
shorter nerve and larger cells. The apex of the leaf is often slightly oblique or 
recurved. 

3. Ephemerum sessile Rabenh. (Phascum sessile B. & S., 
Ephemerum stenophylium Schp., Syn., Braithw. Br. M. Fl., &c.) 

(Tab. XXXVII. J.). 

Rather taller than £. serratum, with longer leaves, the upper 
lanceolate-subulate, gradually tapering to a narrow point, very 
slightly serrulate at apex; merve thin at base, broad (about 4 
width of leaf at base), slightly excurrent. Cells smal/, irregularly 
rectangular-rhomboid, incrassate. Calyptra form at base. Fruit 
as in £. serratum. Autoicous. Male flower at the base of the 
stem. 

Var. B. brevifolium Schp. Leaves shorter, nearly entire ; 
nerve less excurrent. 
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Has. Open places, rare. Sussex; Cheshire. The var. 8, Mere, Cheshire. 
Fr. late autumn and winter. 

There has been much confusion between this and the next species ; but the linear, 
not tapering leaves of that plant, its still smaller cells, and calyptra cleft along one 
side, easily distinguish it. The present species is more easily, perhaps, confused 
with the last, but has more gradually tapering, narrower leaves, smaller cells and 
more excurrent nerve. ‘ 

4. Ephemerum recurvifolium Lindb. (Phascum recurvi- 
folium Dicks.; Ephemerella recurvifolia Schp., Syn.) 

(Tab. XXXVII. K.). 

Protonema dull green, disappearing when the capsules are 
about matured. Leaves erecto-patent, straight or recurved 
towards apex, ligulate or linear, often wider in the upper half 
than tn the lower, shortly pointed ; margin slightly denticulate 
above, sometimes more strongly at apex; nerve xarrower (about 

2 width of leaf at base) than in the last, but more clearly defined 
and stronger, reaching to apex and usually slightly excurrent. 
Cells at base thin, hyaline, rectangular, above smaller, irregularly 
rhomboid, not so large as in the previous spectes. Seta short; 
capsule globose-oval, with a short od/:gue apiculus, thick-walled. 
Calyptra larger than in the previous plants, sp/it on one side only. 
Dioicous. 

Has. Fallow fields, etc., rare. Fr. late autumn. 

If attention be paid to the form of the leaf, 2. recuruzfolium need not be con- 
fused with the other nerved species; the nerve in this being stronger, and though 
narrower than in the last, more clearly defined ; and the outline of the leaf being 
almost exactly ligulate. The leaves are generally more or less spreading and recurved, 
so that the capsule is rendered quite conspicuous, though the seta is very short. 

59. PHYSCOMITRELLA B. & S. 
Minute plants, wethout persistent protonema. Leaves nerved, 

the upper forming a terminal rosette, laxly areolated. Capsule 
on a short seta, usually splitting horizontally by a circular fissure 
about midway between top and bottom, sub-globose, apiculate. 
Calyptra narrowly campanulate. 

Intermediate between Ephemerum and Physcomitrium. The 
stem though short is well developed, the seta is frequently some- 
what elongated, the columella is more highly differentiated than 
in Ephemerum, and the ripe capsule shows a distinct tendency to 
split regularly round, at or near the middle; a certain differentia- 
tion in the cells of its membrane may be seen at this line, com- 
pared with those above and below, though I have not been able to 
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find it so clearly marked as in the specimen described and figured 
by Mrs. Britton (Bulletin, Torrey Bot. Club, Vol. 22, No. 2, pp. 
62 sqq.). 

1, Physcomitrella patens B.&S. (Phascum patens Hedw.) 
(Tab. XXXVI. L.). 

Stems very short, aout 1+ line in length, densely or loosely 
gregarious. Leaves variously shaped, oblong, oval, or spathulate, 
shortly and usually obtusely acuminate, the upper larger, forming 
a terminal rosette; rather obtusely serrate, nerve narrow, vanish- 
ing below apex; cells lax, widely rectangular or hexagonal. 
Capsule immersed or slightly emergent, brown, thin-walled, 
globose with an obtuse apiculus. Spores rather smaller than in 
the previous genus, 25-30 », papillose. Paroicous. Antheridia 
usually just below the fertile flower. 

Var. 8. Lucasiana Schp. Stem shorter; leaves more crowded, 
shorter and broader. 

Has. Sides of pools, clay fields, &c., not common. The var. 8, Chapel-en-le- 
Frith, Derby (Barker). Fr. autumn. 

A larger plant than any of the previously described allied species, with larger 
broader leaves and wider cells. Perhaps it is more likely to be confused with 
Phascum cuspidatum, but that has entire leaves with the margin recurved, and the 
cells only about half the size. 

60. PHYSCOMITRIUM Bria. 

Plants resembling the erect-fruited species of Funaria; 
calyptra small, coverzng about half the capsule, fugacious, 
symmetrical, 2-3 (rarely more) lobed at base. Capsule erect, 
symmetrical, lid apiculate or rostellate, the cells arranged in 

straight lines from the centre to the circumference, peristome 
none. 

This genus stands in the same relationship to the other 
Funariacee that Pottia occupies towards the rest of the 
Tortulacee. A continental species, P. tetragonum (Pyramidula 
tetragona Brid.) still more closely fills the gap between 
Ephemerum and the higher forms, having the capsule hardly 
raised above the perichetial bracts. 

The small, lobed calyptra, not oblique, inflated, nor cucullate, 
is the main character of distinction between the present genus 
and the next. 

{ Leaves almost entire; capsule globose, wide-mouthed ..............cscs00s I. Spharicum 
Leaves serrate above ; capsule pyrifOrm ..........:cssssesssssenssssseseeee eve 2. pyriforme 
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1, Physcomitrium sphericum bBrid. (Gymnostomum 
sphericum Ludw.) (Tab. XXXVIII. A.). 

Stems very short, 1-2 lines in length, rarely more than a line. 
Leaves close, erecto-patent, broadly obovate, concave, obtuse, 
entire, or faintly irregular with the protruding marginal cells; 
nerve vanishing below apex; cells lax, hexagonal-rectangular. 
Seta about 1% /znes in length, capsule small, spherical, with an 
obtusely apiculate lid, after the fall of the lid widely turbinate, 
broader than long, with a very wide mouth, brown. Spores 
25-30 p, papillose. Calyptra narrow, conical, about 4-lobed at 
base. Autoicous. 

Has. Dried mud in beds of pools, very rare. Cheshire; Derbyshire ; 
Staffordshire ; Fr. autumn. 

This rare and pretty little moss sometimes grows with Pottia truncatula, small 
specimens of which might easily be taken for it. In that however the capsule is 
always longer in proportion to its width, the leaves are not concave, and the nerve 
is longer. 

Like many of the smaller kinds of moss this species has a habit of disappearing 
from its localities and reappearing after a lapse of some years. 

2. Physcomitrium pyriforme Brid. (Bryum pyriforme L.) 
(Tab. XXXVIII. B.). 

Closely gregarious, often in wide patches, bright green, 
taller. Leaves rather large, erecto-patent or spreading, concave, 
ovate, or from a narrow base obovate, somewhat acute, serrate 
above, nerve vanishing at apex, narrow, distinct; cells large, at 
base rectangular, becoming more hexagonal-rhomboid towards 
the summit, narrower towards margin. Calyptra erect, finally 
4-5 lobed, the lobes divaricate. Seta 3-5 /énes long, red; capsule 
variable in form, larger, roundish-oval or oval-oblong, with a 

rather short but distinct neck, the whole usually pyriform when 
dry, the capsule often, but not always, slightly contracted below 
the rather narrow mouth; lid convex, apiculate, usually distinctly 
rostellate, the cells in straight lines from apex to margin; 
annulus broad, fugacious. Autoicous. 

Has. Clay banks and heaps of mud thrown out of ditches, &c. Common. 
Fr. spring. 

There is no difficulty in distinguishing this species from the last ; the greater size 
of all its parts, the larger and longer capsule with a much narrower mouth, easily 
identifying it. It has much greater resemblance to Funaria fascicularis, but may be 
distinguished without much difficulty by the following characters. The lid in the 
present species is always distinctly apiculate, usually with a longish beak, while in 
that it is plano-convex, and the cells are also somewhat spirally arranged, in our plant 
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being in straight lines. The calyptra while immature is very similar in both, but 
while in the present species it remains erect and becomes many-lobed at the base, in 
the Funaria it becomes oblique, the basal part remaining inflated and entire except 
for a single lateral fissure. 

61. FUNARIA Schreb. 

Short-stemmed plants, resembling Physcomitrium in the 
vegetative part; leaves rather wide, with large cells. Calyptra 
inflated at base, covering most of the mature fruit, finally 
oblique, cucullate, otherwise entire at base, yellowish. Capsule 
pyrtiform, evect and symmetrical or oblique and curved. Lid 
plano-convex, rarely distinctly apiculate, the cells arranged in 
somewhat spzral lines from the centre to the circumference. 
Peristome none, single or double; outer teeth 16, often twisted 
obliquely to the left, sometimes united at their tips; zuner 
peristome when present of 16 processes opposite the teeth, without 
a basal membrane. Autoicous in all the British species; male 
flower discord, terminal on a lateral branch. 

The species included in the section Entosthodon, here united, 
following Braithwaite and Lindberg, with Funaria, have been 
tossed about from one genus to another; but clearly there is 
nothing gained by splitting up the genus, since any distinction 
based on the peristome separates species allied by the form of the 
capsule, and wice versa; on the other hand the affinity with 
Physcomitrium is very close and the question seems rather to be 
whether even that is rightly kept separate from Funaria; here 
however we have a real distinction in the calyptra, and a 
consistency, at least in the former genus, in the form of capsule 
and absence of peristome. 

Capsule erect, symmetric or almost SO .......:66. ceeceessteseeeeeeeeeneeereteessusennneees 

Capsule inclined, mouth oblique.........:.:::::eeee 
Capsule short, obovate ; peristome rudimentary .... 3 

af Gapeule clavate-pyriform ; peristome perfect..........6c.ccseeseeeeesee ees 3. Templetont 

Leaves bordered issivcas, casisascazaaase stevaesaicsans sesee evicetorum 
Leaves not bordered .........ccssceeeeeneeeaees wt. fasciculares 

I 

Seta straight ; Is. with long fine acumen ...............64. siasdesuaanduatearene 4. calcarea 
Seta arcuate when moist ; Is. acute or shortly acuminate .............csccecceeeeeeeees 5 

Capsule deeply furrowed when dry, mouth large; lid convex ; spores about 15 y. 
J. hygrometrica 

5 Capsule less furrowed, mouth very small ; lid usually mamillate ; spores about 
D5 itera onnienleetidn toe SMR ERMA os ONE Nal einen es eal nama RES 6. microstoma 

A. ENTOSTHODON. 

Capsule nearly or quite symmetrical, erect; peristome none 

or single, rarely double. 
8 
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1. Funaria fascicularis Schp. (Bryum fasciculare Dicks. ; 
Physcomitrium fasciculare Firnr., mult. auct.) 

(Tab. XXXVIII. C.). 

Resembling Physcomitrium pyriforme, but usually a rather 
more slender and paler plant. Leaves rather narrower, ovate- 
lanceolate and oblong-spathulate, acuminate and acute. Cells as 
in that species, the marginal hardly distinct. Seta pale reddish, 
capsule erect or very slightly inclined, drown, rounded-oval, 
pyriform with the shortly tapering neck; calyptra shining, 
yellowish green ; lid plano-convex, often quite flat when dry, the 
cells arranged 2” slightly oblique series with a tendency to a 
spiral arrangement; annulus none. Peristome one, or 
rudimentary, consisting of minute projections from the orifice. 

Has. Fallow fields, etc. ; not common. Fr. spring. 

In addition to the strongly marked characters mentioned under Physcomitrium 
pyriforme, by which that species is distinguished from the present, Fnxaria 
fascicularis differs in its paler colour, and in the narrower leaves and generally more 
slender habit. From the next species it may be known by the non-margined, more 
serrate leaves, and capsule of a duller colour and rather larger size. 

2. Funaria ericetorum Dixon (Gymnostomum ericetorum 
Bals. and De Not. ; Extosthodon ericetorum C. M., Schp. Syn. et 

plur. auct.; Funaria obtusa Lindb., Braithw. Br. M. FI.) 
(Tab. XXXVIII. D.). 

Loosely tufted, stem less than half an inch in height; leaves 
yellowish green, slightly glossy when dry, the upper crowded, 
rather narrowly oval or oblong-lanceolate, acute, sub-entire or 
slightly denticulate above, nerve ceasing some way below the 
point, more rarely reaching it; cells at base lax, rectangular, 
above hexagonal-oblong, 1-2 rows at margin very narrow, 
incrassate, orange, forming a distinct border. Seta 2-3 lines 
Jong, slender; capsule resembling that of the last species, but 
smaller, of a brighter reddish colour, and more glossy, of a solid, 
opaque texture. Lid convex, or very slightly mamillate. 
Peristome zone. 

Has. Shady banks, etc., chiefly in mountainous country. Not unfrequent. 
Fr. spring. 

The distinctly margined leaves and smaller capsule separate this with ease from 
the last species, in which though occasionally a single marginal row of cells is 
distinctly narrower and a shade yellower than the rest, there is never found a distinct 
border ; the nerve too in that species is almost always carried further towards the 

point than in this. The narrow fruit with longer neck and well developed peristome 
of the next species readily distinguish it from the present one. 
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£. ertcetorum presents considerable variation in the width of the leaves, and in 
the form of the ripe capsule, which is sometimes markedly urceolate from constriction 
below the wider orifice, but sometimes shows no trace of this. 

3. Funaria Templetoni Sm. (Entosthodon Templetoni Schwer., 

Schp. Syn., et plur. auct.; /unaria attenuata Lindb., Braithw. 
Br. M. Fl.) (Tab. XXXVIII. E.). 

Stems laxly gregarious or tufted, $-inch in height or less. 
Upper leaves forming a rosette, spreading, when dry erect and 
slightly twisted, and glossy; obovate-oblong, shortly, sometimes 
very abruptly acuminate, rather concave, nerve ceasing below 

the apex; cells rather wider than in the last, the marginal 
narrower, forming a distinct but less pronounced border; cells 
at margin obtusely protruding above, but not forming acute 
serratures. Seta 3-5 fines long, pale red, slender, flexuose; 
capsule yellowish green with a red mouth, finally reddish brown, 
narrow, oval-oblong, with a long tapering neck, erect or slightly 
curved, contracted below the mouth when dry; lid plano-convex, 
or very slightly mamillate; aznulus none; peristome simple, of 
16 short, lanceolate-subulate, reddish brown, distant teeth, 
articulate, inserted below the orifice, incurved and flattened over 
the mouth of the capsule when dry, rather fugacious. 

Has. Shady banks and clefts of rocks near water; not uncommon in 
mountainous districts. Fr. summer. 

A pretty species, conspicuous by its capsules of a reddish tinge, especially in the 
upper part, which are also much narrower in outline, and, including the neck, much 

longer and more gradually tapering below than in the last two species ; it also ripens 
its fruit later in the year. The fruit is often somewhat curved and asymmetrical ; 
almost always a little contracted below the mouth, thence equal for some distance or 
widening again, or gradually tapering to the neck. The border of the leaves is 
distinct, but not so strongly marked as in the last. The peristome is often very 
fugacious. 

B. EU-FUNARIA. 

Capsule oblique, curved, asymmetrical ; peristome present. 

4, Funaria calcarea Wahl. (/. Mihlenbergii Turn. and 
F. hibernica Hook., Wils. Bry. Brit.) (Tab. XXXVIII. G.). 

Loosely tufted, stems not half-an-inch in height. Upper 
leaves crowded, oval or obovate, rather suddenly acuminate in a 
long piliform point, entire or denticulate above ; nerve vanishing 
below apex; cells hexagonal-rhomboid, narrower at margin. 



276 FUNARIACE. 

Seta erect, reddish, rigid; capsule shortly pyriform, g7bbous ai 
back, slightly curved, with a tapering neck, brownish yellow, 
finally reddish and slightly contracted below the mouth, smooth ; 
neck somewhat plicate when dry; annulus none; lid conical- 
convex, slightly mamillate; peristome double, outer of 1€ 
narrowly lanceolate, red, obliquely curved teeth,-inner of 1€ 
processes shorter than the teeth. 

Var. B. patula B.& S. Taller and more slender; leaves 
entire, with shorter points. 

; Has. Calcareous rocks and walls, rare. The var. 8 with the type. Fr. 

spring. 

A somewhat variable moss in the serration of the leaves and other points. It 
differs from the following in the almost piliferous leaf-point, the straight, erect seta, 
the smooth capsule with straight, not oblique mouth, below which the capsule is con- 
stricted, though slightly ; in the more pointed lid and narrower peristome teeth, and 

especially in the ahsence of annulus. 

5. Funaria hygrometrica Sibth. (Mnium hygrometricum 
L.) (Tab. XXXVIII. H.). 

Stems about 4 inch in height, loosely or closely tufted, in 
large patches, pale or yellowish green. Upper leaves imbricated 
into a bulbiform tuft, concave, large, widely oval-oblong, shortly 
pointed, entire or nearly so, nerved to apex ; cells sub-hexagonal, 
a little narrower at margin. Seta long, (7-2% inches), flexuose, 
variously arcuate when young, finally reddish, flexuose, strongly 
twisted and hygroscopic when dry; capsule pyriform, unequal, 
gibbous at back, inclined, strongly incurved at mouth, deeply 
sulcate when dry, yellow, the mouth deep red; finally brown; 
annulus broad ; lid convex, large. Peristome teeth closely and 
obliquely arranged in a spiral turn, the apices united by a small 
disc; processes shorter than the teeth. Spores rather small, 
about 15 ». Autoicous, male flower discoid, with spreading 
bracts. 

Var. B. calvescens B.& S. (F. calvescens Schwgr.). Leaves 
spreading, flexuose at margin, longer; seta very long, capsule 
more erect. 

Has. Heaths, banks, &c., especially where the ground has been burnt. 
Common. The var. in more shady situations. Fr. all summer. 

This common and well-known moss is very variable, but never presents any 
difficulty in its recognition except with regard to the two allied species, /. cakarea 
and F. mzicrostoma. The former is easily known as pointed out above; the latter 
differs in the narrow mouth, and rudimentary inner peristome. The lid also is more 
conical, but /. Aygrometrica is occasionally found with projecting, conical lid. 

The mouth is remarkably oblique, often becoming almost parallel with the wall 
of the capsule. The lid, peristome, &c., afford beautiful microscopic objects. 
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6. Funaria microstoma B.&S. (Tab. XXXVIII. F.). 

Resembling the last. Leaves a little more longly acuminate. 
Capsule on a shorter seta, cernuous, less strongly sulcate, the 
mouth very small, less oblique, the lid more conical and pointed ; 
peristome smaller, the inner imperfect or rudimentary. Spores 
rather larger, about 25 p. 

Has. Heaths, sides of ponds, &c. Rare. Fr. late summer. 

A rare species, but possibly overlooked ; the characters italicised above will serve 
to distinguish it without much difficulty. 

ORDER XV. MEESIACEZ. 

Plants usually inhabiting bogs, of various habit and leaf- 
form; the leaves usually of firm texture and rather small 
areolation (except in Amblyodon). Capsule on a long seta, more 
or less clavate with a long neck, curved or inclined, smooth or 
striate. Peristome double, the inner as long as or longer than 

the outer, of 16 narrow processes alternating with the teeth, with 
or without intermediate cilia, from a membrane of variable height 
usually united, below each process, with the outer teeth. 

The genus Amblyodon, here included, is by Lindberg placed 
among the Funariacez, and in this he is followed by Braithwaite. 
The leaf-structure is distinctly that of Funaria, and it is with 
reluctance that I have felt obliged to retain it here; but the form 
of the fruit is that of the present Order, and the structure of the 
peristome is so distinctly that of Meesia, and so markedly differ- 
ent from that of the Funariacez, that the anomaly of uniting it 
with the latter Order must, I think, be considered far greater than 
that of separating it. 

62. AMBLYODON P. Beauv. 

Plants with the fruit resembling Meesia and the leaf-structure 
of Funaria. Capsule (with the neck) clavate-pyriform, curved 
and asymmetrical ; peristome double, outer of 16 short, rather 
obtuse, articulate teeth; inner of 16 longer, lanceolate processes, 
alternating with the teeth, sometimes connected above by 

transverse appendages; rudimentary intermediate cilia some- 
times present ; basal membrane short. Calyptra small, cucullate. 
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1. Amblyodon dealbatus P. Beauv. (Bryum dealbatum 
Dicks.) (Tab. XXXIX. F.). 

Stems #1 inch high, slightly branched; leaves more or less 
crowded in comal tufts, /omgly ovate-lanceolate or oblong- 
lanceolate, shortly pointed; when dry slightly twisted, glossy ; of 
thin texture, entire or slightly denticulate above; margin Plane ; 
cells Zax, resembling those of Funaria, lower rectangular, thin, 
pellucid, upper hexagonal-rectangular, thin-walled, smooth; 
nerve very strong, sometimes half the width of the leaf at base, 
narrowing upwards and vanishing below apex. Seta red, 14-2 
inches long; capsule oval-cylindrical, gibbous at back, curved, 
when dry arcuate, from a narrow, tapering, erect neck, reddish 

brown, smooth ; lid conical, obtuse; calyptra narrow, fugacious, 

annulus narrow ; outer teeth reddish, /¢near, variable in length, 

sometimes only half as long as the pale yellow inner peristome. 

Has. Boggy places usually in alpine and sub-alpine districts, not common. Fr. 
summer. 

The smooth, curved and oblique, asymmetrical capsule with tapering neck, is not 
like that of any others of our mosses except Meesia and Valudella ; the similar species 
of Splachnaceze having erect fruits, those of Funaria smaller and wider capsules on 
shorter sete, and usually striate, with different peristome, while Aulacomnium is 
separated by its striated fruit and small areolation; the latter character and the 
narrow, lingulate leaves easily distinguish Meeséa trichoides, which in fruiting 
characters much resembles the present species ; the capsule is however a little shorter 
and wider, and less curved, than in our plant. 

63. MEESIA Hedw. 
Stems short or tall, leaves in 3-8 rows, with a thick nerve ; 

cells rather small, smooth, rectangular or rectangular-hexagonal, 

Seta long, capsule as in Amblyodon; male inflorescence discoid. 

1. Meesia trichoides Spruce (Bryum trichoides L.; Meesea 
trichodes Spr., Braithw. Br. M. Fl.; Meesia uliginosa Hedw., 

Schp. Syn. et plur. auct.) (Tab. XXXIX. B.). 

In dense, pale green tufts, radiculose below. Leaves in 8 
rows, the upper longest, /inear, or ligulate-lanceolate, at apex 
rounded and obtuse; when dry erect, hardly twisted, shining ; 
margin revolute, entire, nerve very strong and thick, occupying 

the greater part of the lower half the leaf, vanishing just below 
apex ; cells at base /7wear, 4-6 times as long as broad, similar in 
form but. gradually shorter upwards, a few at apex hardly longer 
than broad; all small, narrow, smooth, with the walls slightly 

i 
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incrassate. Seta variable in length, 3-13 inches long; capsule 
oval, gibbous at back, inclined and slightly curved, from an erect 
tapering neck ; lid conical, obtusely pointed. Outer peristome 
teeth short, oblong-lanceolate, obtuse; much shorter than the 
processes of the inner. 

Var. B. alpina Boul. (Meesia alpina Funck). Leaves some- 
what narrower, acute or sub-acute ; stems usually taller and seta 
longer ; capsule rather shorter. 

Var. y. minor Boul. (Meesia minor Brid.). Stems short ; 

leaves short, erect, obtuse, broadly ligulate; capsule and neck 
shorter. 

Has. Boggy ground on mountains; Scotland and North of England; not 
common. The vars. 8 and yon Ben Lawers. Fr. summer. 

Although a somewhat variable moss, chiefly in the size of its various parts, this 
species is always a very distinct one, and may readily be known by the form of the 
capsule and the narrow, ligulate, more or less obtuse leaves, with very thick, broad 
nerve. The varieties are only the extremes of a series of intermediate forms, and 
even on normal plants leaves may often be found with the apex somewhat acute or 
obtusely pointed. 

There are three other European species ; one, AZ. treguetra, a very fine one, with 
lanceolate, acute leaves arranged distinctly in three rows, is fairly common over most 
of the north of Europe, and might possibly be found here. 

64. PALUDELLA Ehrh. 

Stems tall, tomentose below. Leaves in five rows, decurrent, 
sguarrose, cells hexagonal-rounded, papillose, rectangular at 
base. Capsule on a J/ong seta, slightly curved from an erect 
neck, clavate-oblong, smooth. Peristome resembling that of 

Webera, without cilia. Dioicous. 
A very distinct genus consisting of a single species. 

1. Paludella squarrosa Brid. (Bryum sgquarrosum L.) 
(Tab. XXXIX. C.). 

In bright yellowish green dense tufts, 2-6 inches high, stems 
slightly branched, rather stout, strongly tomentose below. Leaves 
in five ranks, strongly squarrose-recurved, not much altered when 
dry, longly and narrowly decurrent, ovate-lanceolate from an 
erect oblong base, acute; margin narrowly recurved at base, 
densely serrate above and plane; nerve narrow, thin, vanishing 
below apex; cells at base narrowly rectangular, hyaline, above 
becoming rounded-hexagonal, small, incrassate, chlorophyllose, 
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strongly papillose, the marginal rhomboid, projecting and forming 
the serratures. Perichztial bracts spreading, not recurved, 

elongate-lanceolate. Seta reddish, 2-4 inches long; capsule oval- 

oblong, slightly curved, from a rather short, not tapering neck, 

greenish brown, smooth; lid conical; calyptra cucullate. 

Has. Deep peat bogs, very rare and barren. Fr. summer. 

It is much to be feared that this beautiful and exceedingly interesting species is 

now extinct in Britain, the two localities in which it formerly occurred, Terrington 
Carr in Yorkshire and Knutsford Moor in Cheshire, having been altered by drainage. 
In Scandinavia and Northern America it is common. 

65. AULACOMNIUM Schwegr. 

Czespitose mosses, with ovate or oblong-lanceolate leaves, 
with small rounded papillose areolation, each cell exhibiting a 
large conical papilla in the centre of its face; branches frequently 
terminating in flagelliform pseudopodia, naked or with a few 
minute leaves, and dearing a cluster of gemme at the tip. 
Capsule oblong or sub-cylindric, sévzate, slightly inclined or 
curved. Peristome Mnioid, inner with long cilia. 

This genus is usually placed near to Mnium, but in peristome 
it is not more closely allied to that genus than is Paludella, while 
in the form of the fruit and in areolation it seems more at home in 
the present Order. 

Plant under 1 inch; ls. serrate, basal cells unistratose, not distinct from the rest ; 
I pscudopodia NUMETOUS: sy .cesnasimewdarsnasmoa ise ior do cgrdasonens Lip. androgynum 

Plant larger ; basal cells bi-tri-stratose, swollen ; pseudopodia less frequent ...... 2 

Ls. obtuse, imbricate, entire ; stems without radicles................00066 “L. turgidum 
21Ls. usually toothed at apex ; stems matted with radicles .............0.4 2. palustre 

1. Aulacomnium turgidum Schwgr. (Hypnum turgidum 
Wahl.; Gymnocybe turgida Lindb., Braithw. Br. M. FI.) 

(Tab. XXXIX. D.). 

In loose, bright or yellowish green tufts, pale below, xot 
tomentose, 3-5 inches high, slightly branched, turgid. Leaves 
imbricated, when dry closely appressed, soft, widely obovate, 
broadly rounded at summit, very narrow at base, concave, some- 
what cymbiform above, margin reflexed half-way from the base 
upwards, gute entire; nerve narrowing upwards, ceasing below 
apex ; cells delow rectangular, a few rows at base brown, above 
hexagonal-quadrate with sinuose walls and triangular intercellular 
spaces ; small, smooth, or very faintly papillose. Capsule ovate- 
oblong, slightly curved, striate, yellowish brown ; lid conical. 

Has. Boggy places on mountains; very rare and sterile. Fr. summer. 
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This very rare and pretty species has only been found with us on Whernside in 
Yorkshire and on two or three Scotch mountains. It can hardly be confused with any 
other moss except with the var. zmdbricatum of the following species; from that it 
differs in the broader, rounded, very obtuse, softer leaves, the almost entirely smooth 
cells, and the absence of tomentum (on which account the stems readily fall apart). 

There is a slight inflation of the extreme basal angles of the leaf which produces 
the effect of minute auricles. 

2. Aulacomnium palustre Schwgr. (Mnium palustre L.; 
Gymnocybe palustris Fries, Braithw. Br. M. Fl.) 

(Tab. XXXIX. E.). 

Very variable in size and habit; stems rodust, loosely or 
densely tufted, 1-5 inches high, closely covered with brown 
tomentum almost to apex; sparingly branched, pale yellowish 
green, rarely bright green; leaves usually crowded, erecto- 
patent, when dry more or less crisped and spirally flexuose, or 
spirally appressed to stem or almost straight ; Zong (7-2 lines), 
oblong-lanceolate or linear-lanceolate, shortly pointed or obtuse, 
or gradually acuminate to a narrow point; margin narrowly 
revolute at base, and to a variable distance above, towards apex 
Jjinely but sharply denticulate or sinuose-crenulate; nerve 
vanishing below apex, very white and shining at back when dry: 
cells very small, irregularly rounded or angular, with thick often 
sinuose walls and triangular-intercellular spaces, towards base 
somewhat elongated, a few rows at the extreme base wider, some- 
what inflated, more or less bt-stratose, browntsh yellow ; all the 
cells except the basal strongly but variably papillose on both 
sides. Perichztial bracts longer, narrower, more tapering, less 
papillose. Seta 1-2 inches long; capsule oblong or sub- 
cylindrical, slightly gibbous or curved, cernuous, strongly sulcate; 
when dry contracted below the dilated mouth; lid conical; 
peristome teeth long, acute; processes of inner peristome about 
as long, with 3-4 intermediate cilia of equal length. Dioicous. 
Male flower terminal, dzscord. Branches often producing flagelli- 
form pseudopodia, naked or with a few scattered minute leaves, 
and bearing at the apex a cluster of small gemmiform metamor- 
phosed leaves. 

Var. B. imbricatum B. & S. Leaves crowded, broader, 
wider at apex and more obtuse, entire or almost so, hardly 
twisted or quite straight and appressed when dry. 

Var. y. fasciculare B. & S. (Mnium fasciculare Brid.). 
Stems much branched with short ramult, leaves in interrupted 
tufts. 
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Var. 8. laxifclium Kindb. Leaves distant, spirally flexuose 
and divergent, not appressed when dry. 

Has. Bogs,common. The var. y not common ; the var. 8 in drier situations ; 
the var. 8 Flitwick Marsh, Bedfordshire ( Dzxon, 1887). Fr. early summer. 

A very variable moss, but not likely to be confused with many others; in its 
robust forms it has a great superficial resemblance to Dicranum Bergert, but the 
areolation and the highly papillose leaves readily distinguish it from that plant ; some 
forms too bear a likeness to Myz2m hornum, which does not, however, inhabit the 
same localities, nor has it the shining nerve of the present species, and it is of course 
also readily known by its spinose leaves. Aslacomnium tus gidum is on the whole the 
species most resembling it, and the var. zmbrzcatum of the present plant sometimes 
approaches it so nearly that even under the microscope it is difficult to separate them ; 
as a rule however that variety has the leaves more or less distinctly papillose, and 
they are rarely so wide, rounded and flaccid as is usual in A. ¢uxgedum. 

Perhaps the most striking evidence of the great variability of A. palustre is to be 
found in the fact that while in their normal state no two mosses could well be more 
unlike than this species and A. androgynum., it sometimes occurs that dwarfed, slender 
forms of the first so nearly resemble taller plants of the last as to be with difficulty 
distinguished ; I have specimens of 4. pa/ustre that are indeed in almost every respect 
similar to other fruiting specimens of 4. androgynum. 

The gemmiferous form of this species, usually known as var. Zolycepha/um Hiibn. 
(G. palustris var. ramosa Lindb., Braithw. Br. M. Fl.), emitting numerous 
pseudopodia from the axils of the leaves, is rather, I think, a state than a true variety. 
It is questionable indeed whether even the varieties given above are really more than 
forms arising from the direct action of certain conditions of the environments. 
Certainly I have specimens the young branches of which would have to be referred to 
the var. zbr7catim, while the older leaves on the stems are quite of the typical form. 

8. Aulacomnium androgynum Schwegr. (Mnium androgy- 
num L.; Orthopyxis androgyna P. Beauv., Braithw. Br. M. FI.) 

(Tab. XXXIX. F.). 

Stems s/ender, rarely 1$ inches high, slightly tomentose 
below, dull green; usually producing slender leafless pseudopodia, 
ending in a round head of densely crowded stalked fusiform 
gemmz. Leaves small, rarely 1 line long, narrowly ovate- 

lanceolate or linear-lanceolate, when dry !oosely appressed and 
slightly twisted, margin reflexed below, distinctly denticulate at 
apex; cells wziform or the lower a little elongated, above 
rounded-quadrate or sub-hexagonal, incrassate; papillose, 
perichetial bracts longer, narrower. Seta % tmch long; capsule 
erect, finally oblique or horizontal, almost straight and 
symmetrical, brown. Dioicous; male flower terminal, gemmi- 
form. 

Has. Banks and rotten tree trunks, frequent. Fruiting very rarely, in summer. 

Usually at once recognisable by the numerous pseudopodia with minute balls of 
gemmez ; bearing some resemblance in this respect to Tetraphis pelluczda, but at once 
known by the absence of the cup-shaped bracts, and also by the narrower leaves. 
Occasionally, as in the case of the specimens mentioned under the last species, it 
becomes taller, nore radiculose, more robust, with longer leaves approaching those of 
A, palustre in form and even in areolation. 
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ORDER XVl. TIMMIACEA. 

Tall, robust mosses, resembling Polytrichum in habit ; stems 
very slightly branched. Leaves Jong, narrow, serrate. Capsule 
symmetrical, elliptical-oblong, with a tapering neck, inclined or 
horizontal, hardly striate, but furrowed when dry. Peristome 
double, outer as in Bryum, with dense articulations, inner with a 
basal membrane as in that genus, giving rise to cilia only, zz twos 
or fours, opposite to the teeth, frequently appendiculate and 
sometimes united with one another. 

66. TIMMIA Hedw. 

Characters those of the Order. 

The plants of this genus are very striking in their habit, 
which very greatly resembles that of Polytrichum, and the leaves, 
excepting in the narrower nerve and absence of lamella, show a 
remarkable similarity to those of that genus both in form and 
structure. Besides the two British species there are two others 
known on the continent, one of which, 7. megapolitana Hedw., 
has been recorded, apparently erroneously, from Ben Lawers. It 
differs from 7. austriaca in the less sheathing, whitish leaf base, 
the nerve not dentate at back above, and the cilia of the inner 
peristome appendiculate. 

Leaves uniform, wide and sheathing at base, red at insertion............... I. austriaca 
Upper Is. much longer, scarcely sheathing, hyaline at insertion............ 2. norvegica 

1. Timmia austriaca Hedw. (Tab. XXXIX. G.). 

Robust, 2-4 inches high, in dense tufts, yellowish-green above, 
darker below, somewhat radiculose. Leaves large, sub-equal, 
2-3 lines long, erecto-patent, appressed and twisted when dry; 
from a wide, oblong, sheathing, orange base suddenly contracted, 
then longly linear-lanceolate, tapering to a somewhat obtuse point, 
more or less concave or sub-tubular, margin plane or erect, serrate 

in the upper half, coarsely so near apex; nerve strong, often 
reddish, reaching apex, smooth or slightly dentate at back towards. 
apex, mot papillose. Cells of base orange, narrowly rectangular, 
pellucid, above very small, subquadrate-rounded, © slightly 

incrassate, sometimes papillose. Capsule with the neck elongate- 
clavate, reddish-brown, lid hemispherical, apiculate; calyptra 
small, cucullate; peristome teeth pale yellow, cilia of the inner 
peristome not appendiculate. Dioicous. 
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Has. Stony ground on mountains ; very rare and sterile on two or three of the 
Scotch mountains. Fr. summer. 

The most obvious character by which this species is distinguishable in the field 
from the next, is the wide sheathing leaf base ; under the microscope the nerve, not 

papillose at back or front above, readily separates the two; the dentation of the 
nerve towards apex is usually faint and may be quite absent. 

2. Timmia norvegica Zett. (Tab. XXXIX. H.). 

Resembling the last species, but differing in the leaves, which 
are much elongated towards the summit of the stem, 3-4 lines or 
even more, bright green, forming a cuspidate tuft, arcuate and 
twisted when dry and frequently falcato-secund, sub-tubular, 
deciduous, /¢near-lanceolate, hardly enlarged at the base or 
sheathing ; nerve covered for the greater part of its length both 
at back and front, with dense, ascending papille ; not toothed at 
back. Cells above as in the last species, smooth or papillose, the 
basal elongated, chlorophyllose, on/y a few of the lowest orange, 

two or three rows at the line of insertion very thin, fragile, 
hyaline. Capsule resembling that of the last; cilia of inner 
peristome without appendages. Dioicous. 

Has. Mountain rocks and earth, very rare; Ben Lawers and Den of Airlie, 
Scotland ; Powerscourt Waterfall, Ireland. Fruit not found in Britain. 

Until recently the fruit of this species had not been recorded, and it has now 
only been found sparingly in the Tyrolese Alps. The characters italicised above will 
readily distinguish it from the last. The elongated leaves appear on the old stems 
alternately with the shorter ones, in interrupted tufts, and are usually falcato-secund. 
The leaves are very readily deciduous, owing to the delicate structure of the lowest 
rows of the basal cells. I have found this species on Ben Lawers and the adjacent 
mountains in many localities (sometimes forming large bright green tufts 5 or 6 inches 
high), but without detecting a single stem of 7. austriaca. Boulay suspects this to 
be a form of that species induced by great moisture, but that view seems, to say the 
least, improbable. 

It is curious that the papillosity of the cells of the lamina in both these species 
should be so uncertain in character. Asarule the leaves are quite smooth, but one 
may be seen here and there with all the cells, except quite the basal ones, distinctly 
and even strongly papillose. 

ORDER XVII. BARTRAMIACE:. 

Czespitose, usually tall and robust mosses, the stems often 
producing whorled innovations below the flowers. Leaves usually 
narrow in outline and acute, areolation narrow, usually sub- 
rectangular, almost always papillose. Calyptra small, fugacious, 
cucullate. Capsule globular or nearly so, almost always without 
aneck, mostly cernuous and almost always striate. Peristome 
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none or simple, or, most commonly, double, outer teeth 16, trans- 
versely trabeculate; inner shorter, processes cleft into two 
divisions, cilia imperfect or none. Male inflorescence usually 
discoid. 

A very natural group of mosses, having (with the exception 
of a few exotic species) an almost uniform type of capsule, which 
when young is bright glaucous green, and smooth, but on ripening 
becomes brown and usually deeply sulcate. There is also a 
remarkable uniformity about the areolation throughout the 
Order; the papillose, short narrow cells of most of the species 
being very characteristic. 

The papilla in this Order are mostly found, when present, 
not in the middle of the face of the cell, as is usually the case, but 
at either the upper or lower end, or both. They may, however, 
occur in the usual position. 

67. CATOSCOPIUM Brid. 

Slender, densely caspitose. Leaves narrow, J/anceolate- 

subulate, areolation small, rectangular, smooth. Seta slender, 

capsule minute, sub-globose, hard, blackish, shining, smooth, 
cernuous. Peristome single, of 16 short obtuse teeth; rudiments 

of an inner peristome sometimes visible. 

The affinities of this genus are doubtful. In fruit it very 
much resembles Discelium, but the areolation is very different, 
and is certainly more like the typical areolation of this Order, 
though without the usual papilla. The following species is the 
only one of the genus. 

1. Catoscopium nigritum Brid. (Weisia nigrita Hedw.) 
(Tab. XL. A). 

Densely tufted, bright or brownish green; stems very 
slender, straight, not much branched, 2-6 inches high, radiculose 
below. Leaves small, slightly crisped when dry, /anceolate, 
gradually tapering to an almost subulate point, margin narrowly 
recurved to above middle, extzre; nerve gradually vanishing in 

the point, prominent at back. Areolation small, nearly uniform, 
narrowly rectangular, at base about 3-6 times as long as broad, 
above rather shorter and slightly irregular, those of the marginal 
row shorter, sub-quadrate ; all slightly incrassate, smooth. Seta 
very slender, rigid, 4-3 inch long; capsule minute, sub-globose, 
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smooth, glossy, at first reddish brown, finally purplish black, hard, 
horizontally cernuous ; calyptra narrow, cucullate; lid conical. 
Dioicous. 

Has. Damp places on mountains, or among sand on shores; rare. Fr. late 
summer. 

This remarkable moss might easily, in the absence of fruit, be taken for one of 
the Dicranacez ; in habit it is not unlike Ceratodon, and the regular, rectangular cells 
are much like those of Dicranella. The fruit however resembles that of no other 
British moss except Déscelzzm nudum ; and in spite of the above resemblances, the 
leaves unite a number of characters not to be found in any single British species of 
Dicranacez, so that if attention be paid to the description there need not be any real 
difficulty in identifying it. 

68. CONOSTOMUM Swartz. 

Densely czspitose, stems fastigiately branched. Leaves 
tmbricated in 5 rows, small; areolation as in Bartramia. 
Capsule rounded, cernuous, striate. Peristome simple; teeth 16, 
long, narrow, united at apex so as to form a cone over the mouth 
of the capsule. 

A small genus distinguished from Bartramia by the arrange- 
ment of the leaves and the conical formation of the peristome. 

1. Conostomum boreale Swartz. (Tab. XL. B.). 

Very compactly tufted, tomentose below, dright glaucous 
green; stems slender, fragile, fastigiately branched, 4-2 inches 
high. Leaves small, Zess than 1 line long, densely imbricated in 
Jive rows, giving a pentagonal outline to the stems, when dry 
closely appressed and sometimes slightly twisted in a spiral 
direction; lower widely ovate-lanceolate, upper gradually 
narrower and longer, not plicate, keeled; nerve stout, vanishing 
in the lower leaves, in the upper excurrent in a short rigid brown 
cuspidate point; margin plane or very narrowly recurved in the 
middle of the leaf, minutely denticulate with the projecting 
transverse cell-walls; cells rectangular with rounded angles, or 
elliptic-prhomboid above, at base rather more lax, rectangular; 
the marginal rather narrower than the median ; the upper faintly 
papillose. Seta 4-1 inch high; capsule cernuous, variable in size, 
widely oval, gibbous at back, deeply sulcate; calyptra narrow, 
cucullate; lid rostellate; peristome teeth inserted below the 
orifice, deep red, linear-lanceolate. Dioicous. 

Has. Peaty ground on the summits of the higher mountains; Scotland, 
frequent ; Helvellyn. Fr. summer. 
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The dense tufts or cushions, slender rigid stems and small, closely imbricated 
leaves arranged in five rows which usually give a distinctly angular outline to the 
stems, render this species easy of recognition even without the fruit, which is less 
regularly globose than in most species of the Order, and with a very distinct form of 
peristome. 

The time of fruiting is usually given as late summer (July, August), but all the 
plants I have seen or have gathered at this time have the capsules long past maturity, 
and usually show the next year’s fruit just appearing. 

69. BARTRAMIA Hedw. 

Stems often robust, branching dichotomous, zot whorled. 
Leaves long and narrow, usually papillose; cells very small, 
rectangular. Capsule (in the European species) sub-globose, 
deeply striate ; peristome rarely absent or simple, usually double, 
inner rarely with cilia. Synoicous, or autoicous, with the male 
flower gemmzform in all the British species. 

The British species, at least, of this genus are easily known 
by their much longer and narrower leaves than are found in the 
plants of the rest of the Order. There is little variation in the 
form of the capsule, and the specific characters are for the most 
part drawn from the vegetative organs. 

Leaves smooth, recurved towards apex; plant slender ................0008 i. Ederi 
Leaves papillose, patent or spreading ..........ccceeccceeeceseeeeeeeeteeeauteceaaeessansess 2 

Ls. with wide, white, sheathing base ; cells long and narrow 3. ithyphylla 
Ls. scarcely sheathing ; cells scarcely elongate ........c..:ccesceseeeeceeeeeeeneseaan ees 3 

Capsule erect, symmetric ; leaves erecto-patent... .2., Stricta 
Capsule oblique ; leaves spreading siscceiesasve aenxerendepyaredsaenshivaddeeeaecendennnoncse 4 

Seta erect ; capsule exserted ; leaves often glaucous green..... ...... 4g. pomiformis 
of Se curved, very short; capsule more or less hidden among the long, linear- 

Setaccous leavesicsinscnsevienannsiescoiainnsmnsciuriocals ammanmatgniamguntnaicent 5. Halleriana 

1. Bartramia Cideri Sw. (Sryum Cderi Gunn.) 
(Tab. XL. C.). 

Densely tufted, tomentose below, deep green, 2-4 inches high, 
more slender than B. pomiformis, branching dichotomous or sub- 
fastigiate. Stems angular, usually triangular in section. Leaves 
shorter and less crowded than in that species, about 1% lines long, 
spreading and recurved, when dry somewhat rigidly twisted and 
divaricate, rather glossy; linear-lanceolate from an indzstinct, 
not sheathing base, shortly pointed ; margin widely revolute for 
most of its length, towards apex sharply serrate; nerve narrow, 
reaching apex or shortly excurrent, denticulate at back above; 
areolation smooth, upper minute, shortly rectangular and sub- 
quadrate, resembling that of B. pomiformis, but slightly larger 
and more angular, at base more elongated and pellucid, reddish 
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brown at the insertion, a few at the angles more lax and quadrate. 

Capsule on a straight seta, about half-an-inch long, smaller than 
in B. pomiformis (% line in diameter), suberect or slightly 
cernuous, a little elongated when dry and empty, finely striate. 
Lid small, conical. Peristome double. Synoicous. 

Has. Mountain rocks, usually those which are calcareous. Not common. Fr. 
early summer. 

This species is readily distinguished by its smooth leaves, shorter, and more 
shortly pointed than in most of the allied species, without a distinct leaf-base. The 
capsule also is smaller and less deeply striate, and the whole plant more slender. 

The serratures of the leaf are usually in two rows, being on the apparent edge, 
where the margin is folded back, as well as on the actual margin. 

2. Bartramia stricta Brid. (Tab. XL. E.). 

Densely tufted, short, about 1 inch high, glaucous green. 
Stems straight, r¢e7d, tomentose below. Leaves almost erect, 

when dry closely appressed, short (1% lines), straight, rigid, 
fragile, guzckly narrowing usually from the very base, lanceolate- 
subulate, margin slightly recurved above the base, towards apex 
finely but acutely denticulate; nerve strong, yellowish, excurrent 
in a cuspidate point ; areolation narrow and dense, papzllose ; the 
upper shortly and very narrowly rectangular, at base larger, 
pellucid, a few rows at margin wider, quadrate. Seta erect, 
slender, pale, faintly angular above; capsule erect, symmetrical, 
small, oval-globose, narrowly striate; lid convex; peristome 
simple. Synoicous. 

Has. On earth or rocks. Near Maresfield, Sussex (Daves). Fr. spring. 

B. stricta is a southern species, only known in this country from the above 
locality. In its straight rigid leaves it is only approached by B. zthyphylla, which is 
quite distinct in its longer areolation, and in the well-marked, sheathing leaf-base ; in 
some respects, indeed, the present species more resembles in appearance a species of 
Campylopus than a Bartramia. 

The base of the leaf in this species is of a rather unusual, almost triangular 
shape, owing to its rapid narrowing from the line of insertion. 

3. Bartramia ithyphylla Brid. (Tab. XL. D.). 

Densely tufted, 1-2 inches high, sz/ey, bright glaucous green 
or yellowish; leaves crowded, 2-2% lines long, divergent Jrom 
an erect, sheathing, glossy, white, scariose base, straight and rigid ; 
when dry erect and straight, rarely slightly flexuose ; limb very 
narrowly linear-subulate, suddenly contracted above the oblong 
base, which is wider at the shoulders than at the insertion; margin 
plane, sharply and closely denticulate above; nerve strong, 
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indistinct in the limb, excurrent in a fine denticulate subula; 
basal cells hyaline, very long and narrow, 4-10 times as long as 
broad, linear; in the limb shorter, 3-6 témes as long as broad, 
opaque and obscure, sharply papillose. Capsule as in B. pomi- 
formis, on a usually rather longer seta. Synoicous. 

Has. Clefts of mountain rocks, frequent. Fr. summer. 

Superficially resembling B. Zomzformis this species is really very distinct, and may 
be distinguished from it in the field by the sheathing leaf-bases, which by their white, 
shining surface and erect, sheathing position, give a very distinct appearance to the 
stem. In the former plant the leaf base although sometimes white and shining is 
never so distinctly so as in the present species, nor is it sheathing nor so clearly 
differentiated from the limb of the leaf. The more rigid position of the leaf when 
dry is not a reliable character, for I have plants of B. pomiforms and of B. zthyphylla 
in which this relation is exactly reversed. 

The nerve is usually said to occupy the greater part of the width of the limb, but 
if the leaf be treated so as to render it more translucent it will be seen that the nerve 
is really comparatively narrow and that the lamina continues wide until very near the 
apex. The areolation is quite distinct from that of B. pomzformzs or indeed of any 
of the species ; that of B. strzcta, which most resembles it, being smaller, shorter and 
more distinct. 

4. Bartramia pomiformis Hedw. (Bryum pomiforme L.) 
(Tab. XL. F.). 

Loosely or densely tufted, soft, yellowish green or pale bright 
glaucous green, less often dark green, tomentose below, very 
variable in height (1-3 inches) and other characters. Leaves 
long (2-2% lines), patent, somewhat flexuose, usually stellately 
spreading when seen from above, generally crowded; when dry 
more erect, somewhat crisped ; very narrowly linear-subulate from 
a paler, hardly expanded and not sheathing base; margin 
narrowly recurved for nearly the whole length of the leaf, or 
slightly thickened above, sharply serrate for most of its length in 

two rows, both on the actual margin and at the folded edge; nerve 
rather narrow, excurrent in a spinose-denticulate subula; cells 

above papillose. short, elliptical or subguadrate-rounded, at 
base elongated, linear, hyaline. Seta about } an inch long, erect ; 
capsule much exserted, cernuous, about 1 line in diameter, deeply 

sulcate. Autoicous or synoicous; male flower just below, and 
hardly separated from the fertile flower. 

Var. 8. crispa B.& S. (Bartramia crispa Sw.). Taller, in 
looser tufts; leaves less crowded, longer, more curled when dry, 

the base more distinct, the innovations of the year often over- 
topping the ripe frurt. 

Has. Sandy banks and clefts of rocks, common. The var. on shady rocks on 
mountains, less frequent. Fr. spring. 

dle 



290 BARTRAMIACE&. 

The commonest species, and very variable. In lowland habitats it is short, pale 
green, loosely tufted, with laxly set leaves ; in rocky mountainous localities it becomes 
much more densely tufted, with dense leaves, and usually of a more dingy tint ; in 
similar but more shady or moister situations it passes into the var. crzspa, which in its 
extreme forms becomes almost indistinguishable, without fruit, from 8. Halleriana, 
It is at once known from the last species by the short, less opaque areolation and the 
leaf base not suddenly dilated and not sheathing; from BZ. stricta by the flexuose, 
spreading leaves, of different form, and from &. Géderi by the highly papillose 
areolation and longer leaves. 

The margin of the leaves is almost always revolute, but occasionally quite plane. 
It is perhaps worth noting that in the species of Bartramia, and most noticeably in 
those with larger fruits, the capsule if it becomes fully matured before being emptied 
of its spores retains its globular shape and somewhat glossy surface ; if, however, as 
often happens, it is gathered before they are fully mature, even though the peristome 
is fully formed and the lid ready to fall, the capsules shrink in drying and elongate 
considerably, becoming oval-oblong and curved, and of a duller surface. This is 
perhaps most noticeable in the next species, but in the present and the preceding it is 
also quite evident, and on the same tuft capsules may often be found in both states and 
yet apparently in the same stage of maturity. The fruit is very persistent, and old 
setze of several years’ standing may frequently be found. 

5. Bartramia Halleriana Hedw. (&. xorvegica Lindb., 
Braithw. Br. M. Fl.) (Tab. XL. G.). 

Tall and robust, tn large soft tufts, 2-4 inches high or more, 
bright green above, brown and tomentose below. Leaves rather 
distinct, very long (2%-3 lines), from an erect sub-sheathing base 
divergent, spreading and flexuose, often subsecund; when dry 
more or less crisped in the upper part, but usually rigid and little 
altered towards base; resembling those of B. pomzformis but 
with a slightly wider leaf base, which is a little more rapidly 
narrowed into the limb; areolation, nerve and margin as in that 
species. Capsules often in pairs, seta short, curved, secund, not 
or hardly exceeding the leaves in length; capsule rather large; 
longer than that of B. pomiformis when becoming elongated as 
described under that species, and deeply furrowed. Inflorescence 
as in B. pomiformis. 

Has. Damp shady rocks, usually near water, in mountainous districts; not 
common. Fr. summer. 

The most beautiful species of the genus, and quite distinct in its more distant, 
longer leaves, and the short arcuate sete. The stem continues growing above the 
flower, so that in a very short time the fruit becomes lateral ; and as it is persistent 
the capsules of several successive years may be found clothing the stems at regular 
intervals, all turned to one side and presenting a very regular and beautiful appearance. 

The tall lax forms of B. pomiformzs var. crispa so closely conform to the present 
species both in general appearance and in the form and structure of the Jeaves that it 
is sometimes quite impossible to distinguish them without fruit. I have indeed found 
the two growing closely intermixed, and with sete of very varying lengths ; but I am 
strongly inclined to suspect here a hybrid between the two species. As a rule how- 
ever the leaves of the present species are more loosely set on the stem, less. glaucous 
in colour, more divergent from the stem just above their base even when dry, and in 
their upper part more ascending, those of B. pomiformds tending to a spreading 
direction so that each stem, looked at from above, has a somewhat stellate appearance. 
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70. PHILONOTIS Brid. 

Plants variable in size, often tall, stems with fasciculate 
branches, producing whorled innovations below the inflorescence ; 
densely radiculose below. Leaves short ; in the dioicous species 
often of two forms, those on the stem of the male plant more 
distant, appressed, less acuminate; cells usually papillose. 
Capsule cernuous, smooth or striate. /nner peristome with the 
cilia well developed. Paludal mosses, for the most part. 

A rather large and very natural genus, differing from 
Bartramia, as regards our species, in the short, oval or lanceolate 
leaves, the whorled branching, the discoid male flowers (in the 
dioicous species), and the cilia of the inner peristome. The 
dioicous species are widely distributed and very variable, and 
consequently present great difficulties to the systematist. 

Plant minute ; seta curved; peristome absent .........cseseeeeeceeee sewers I. Wilsont 
Seta straight; peristome present: ».c0siosa sansa: se dawinainaracoanedauniseasicaandoasinamnaee 

Stem under }-inch; autoicous ; m. flower gemmiform..... .. 

totes usually over one inch ; dioicous; m. flower discoid ........... cecceeceeeeeeeeees 

Tufts loose, without tomentum ; ls. wide-ovate, lower obtuse, cucullate 
{ 3". adpressa 
Tufts matted with tomentum ; Is. acute or acuminate.............cceececeeeeeeee 2 gage 4 

Perigonial bracts Obtuse ........ ccssseseseeteeeeeceneeeeee es und 
Perigonial bractsiacute: sceacscnssimeswnsisantinayscinuvinenimnbings jussvoamawonnee gies 6 

Ls. spirally arranged ; nerve thick, with numerous long papillee at back ............ 
3*. seriata 

5) Ls. erecto-patent, spreading, or secund; nerve almost smooth at back............ 
3. fontana 

6 ome robust ; nerve strong ; median cells 10-15 w wide «.......e eee 4. calcarea 
Plant slender; nerve thin; median cells 6-10 w Wide ......ee cee eececeeceseeseeneeees 7 

aoa bracts short, triangular, almost equilateral... 3" caspitosa 
7 Perigonial bracts much longer than wide, acuminate .................5. capellarts 

A. PHILONOTULA C.M. 

Small, procumbent plants, irregularly branched ; leaves not 
dimorphous. Synoicous or autoicous. Male flower gemmiform. 

1. Philonotis Wilsoni Braithw. (Bartramidula Wilsoni 
B. & S., Schp. Syn.) (Tab. XL. H.). 

Minute, slender, about }-inch high, pale green, in small loose 
tufts. Stems procumbent at base, branched in whorls from below 
the flowers. Leaves small, ovate-lanceolate, more or less 
acuminate, denticulate above, with plane margin; cells at base 
lax, rectangular, gradually narrowing above, at apex linear, 
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faintly papillose; nerve vanishing at apex, rarely slightly 
excurrent. Seta arcuate, often two or three from one peri- 

chetium, about 3 lines in length; capsule cernuous or pendulous, 
small, globose, very slightly tapering to the seta, zot striate, 
slightly rugose when dry; lid convex; feristome none. 
Synotcous. 

Has. On the ground on mountains, very rare. Fr. autumn. 

This very beautiful little moss has only been found in four localities, two in 
Ireland and one each in Scotland and Wales, and out of Britain in a single station in 
Fernando Po; much of its beauty arises from a delicate pink tinge to the capsule, 
which is lost in herbarium specimens. In vegetative characters it is almost an exact 
miniature of P. calcarea. 

2. Philonotis rigida Brid. (Tab. XL. I.). 

In small dense tufts, brownish green. Stems short, with 
longer, vzgid, stellate branches, fragile. Leaves more or less 
erect or erecto-patent, straight and appressed when dry, crowded, 
small, straight, rigid, narrow, lanceolate-subulate ; margin 
plane, or slightly reflexed, sharply denticulate, nerve strong, 
prominent at back, excurrent in a short, fine cuspidate point ; 
cells small, narrowly rectangular, slightly papillose, rather wider 
at base. Seta long for the size of the plant (3-2 inch), flexuose; 
capsule /arge, globose, striate; lid convex, apiculate. Avtozcous ; 
male flower near the fertile, gemmiform. 

Has. Sandy banks and rocks, in warm or sheltered situations, rare. Fr. early 
summer. 

A southern species, chiefly found on the southern coasts of England and Ireland, 
but also recorded from a few localities as far north as the Isle of Man. The fruit is 
large for the plant, and when present there is no difficulty in recognising it ; and even 
when barren the rigidity of the whole plant, the very narrow, straight leaves, hardly 
altered in drying, and the small size of all the parts, easily distinguish it from the 
species of the succeeding Section ; it is a larger plant than the preceding, with quite 
different fruit. 

B. EU-PHILONOTIS. 

Usually robust and erect ; stems usually straight and regularly 
branched. Dioicous. Male flower discoid, terminal. 

[The European plants comprised under this Section are closely 
allied to one another, several of them are extremely variable, and 
intermediate forms in many cases exist. The difficulty of determin- 
ing their true position is also enhanced by the frequent sterility 
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of the plants, barren stems alone, or stems possessing only one 
kind of flower, being often found. I am strongly of opinion 
that a comparison of a complete series of the European plants 
would reveal so many slight gradations and such a constant 
presence of intermediate forms as to render it necessary to group 
them all round P. fontana within the limits of a single species. 
The study of a considerable number and a wide variety of British 
forms has confirmed this opinion, but I have not had the oppor- 
tunity of studying a sufficiently large number of the continental 
plants to feel justified in making so great a change from the usual 
arrangement. Boulay, it is true, in his Muscinées de la France, 
has suggested and indeed carried out this view, but since the 
publication of that work many new forms have been found, and 
new light thrown on the older ones by their discovery in the fruit- 

ing state. In the absence of fruit, or of fruiting characters of 
importance, I attach most weight to the form of the perigonial 
leaves, and I have thought it better, in default of this latter 
character, to unite with P. fontana as sub-species, such forms as 
appear (like P. adpressa) too distinct in their foliar organs to rank 
as mere varieties. | 

3. Philonotis fontana Brid. (Mnium fontanum L.) 
fab, SL, 1. 

In its typical form growing in tall, wide tufts, loose above, 
but closely interwoven below with tomentum, usually yellowish 
green, but not unfrequently of a pale glaucous green. Plant 
slender, 1-6 inches high or more, occasionally forked, usually 
producing several branches below the flowers, stem fragile, red. 
Leaves ovate-lanceolate, more or less longly acuminate, usually 
very Slightly turned to one side, appressed when dry ; generally 
with 1-2 more or less distinct plice on each side of the nerve, 
margin usually distinctly revolute (one side generally more 
strongly than the other, or one side only), denticulate, often in two 
rows with the papille and the transverse walls of the cells. Nerve 
rather strong, smooth or only. lightly papillose at back, usually 
more or less excurrent, especially in the upper leaves; cells 
rectangular, towards the base rather loosely so, gradually narrower 
above, the median about 6-10 » wide, in the acumen narrowly 
linear-vermicular; all somewhat incrassate and more or less 
strongly papillose at one or both ends. Leaves of the male stems 
more distant, appressed to stem, smaller, less acutely acuminate, 
with a shorter nerve. Seta dark red, 3-13 inches long; capsule 
large, brown, thick-walled, striate, when dry sulcate, often slightly 
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elongate and ovate. Male flower large, bright reddish brown, the 
bracts spreading, almost horizontal, widely ovate-triangular from 
an erect base, obtuse and usually rounded at apex, serrate, nerve 

broad, thin, becoming indistinct and vanishing below the summit. 

Var. B. compacta Schp. Tufts small, compact, densely 
tomentose ; stems very slender, leaves small, xarrow, lanceolate, 
hardly plicate, margin plane or almost so, nerve vanishing below 
the apex, or excurrent. 

Var. y. falcata Brid. Leaves falcato-secund, branches 
hooked at apex. 

Var. 6. pumila (Bartramia pumila Turn.). Stems more 
slender, leaves smaller, of thinner, less opaque texture; seta 

more slender, capsule smadller. 

Has. Peat bogs and springs. Common in mountainous districts. The var. & 
at higher altitudes, not common, usually by streams or among rocks. The var. y, 
Wales, Scotland. The var. 5 not uncommon, but usually sterile. Fr. summer. 

The forms of this protean plant are endless, and no good purpose seems served by 
giving varietal names to the numberless variations which occur. The var. compacta, 
however, includes within narrow limits a series of forms of very similar habit, remark- 
able for their slenderness, compactness, and uniform, narrow leaves, very finely 
acuminate, and with the nerve frequently excurrent in a very long arista (though 
occasionally vanishing),—the exact antithesis, in fact, of P. adgressa. The var. 
falcata, as described by Braithwaite, is evidently an intermediate form between the 
present species and P. calcarea. The falcate direction of the leaves is however, in 
itself, neither important nor uncommon, and it is quite clear that different authors by 
no means intend the same plants by this name. (vw. description of P. serdata.) 

P. fontana frequently grows among rocks in and by mountain streams, and 
usually then departs widely from the typical form, very often in the direction of 
greater slenderness, with longer more undivided stems, usually barren, and with the 
leaves mostly shorter and smaller, the colour as a rule darker and more lurid, not 
uncommonly almost black. Very slender forms may be found approaching P. 
capillarts, while robust plants are not unfrequently seen which in the barren state are 
very difficult to separate from P. calcarea. 

I have fertile specimens from N. America which I refer, on Mitten’s authority, to 

the var. pumzla (Bartr. pumila Turn.). I learn from him that it was this plant 
which Wilson, at one time at least, regarded as B. pumila, and he also tells me that 
he has seen it, though barren only, from England, Scotland and Ireland. In his 
opinion it should be considered a separate species, but I must confess that in vegetative 
characters it does not appear to me to differ so widely from the type as many other 
varietal forms, and it is only on account of the slenderness of the fruiting organs that 
T have felt justified in retaining it even asa variety. In N. America it appears to be 
common. 

* Philonotis ceespitosa Wils. (Tab. XL. K.). 

Shorter, more slender, soft or rigid, usually of a dull, deeper 
green, stems less branched. Leaves less closely imbricated, 
homomallous, small, zot plicate, margin often plane; fruit as in 

P. fontana. Male plants with small, appressed, less acuminate 
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leaves ; perigonial bracts very wide, short, acute, nerve distinct, 
reaching apex. 

Has. Bogs and wet heaths, rare, and not found in fruit in Britain. Fr. summer. 

The acute perigonial bracts form practically the only character to separate this 
plant from P. fentana. The leaves, in Wilson’s plant from Walton, Cheshire, are 
exactly what one often finds in the smaller forms of that species, more particularly its 
var. compacta. In Mr. Bagnall’s plant from Studley, Warwickshire, I find the margin 
recurved as strongly as in ordinary P. fontana. The male flowers are rare; the bracts 
are almost as wide as long, so that their outline is nearly that of an equilateral 
triangle, whereas in P. capzllaris and P. calcarea they are considerably longer than 
broad, and more narrowly acuminate. In the absence of other characters of 
importance I do not think P. c@spétosa can claim specific rank; and this view is 
strongly supported by the fact that Venturi (Rev. Bry. 1882, p. 43) describes a 
specimen of Wilson’s from Warrington as in no way differing in the flowers from 
ordinary P. fontana, and moreover the inner perigonial bracts are szb-ob!ese in 
British specimens examined by Boulay (Muscinées de la France, p. 216). In any 
case the vegetative characters, as distinct from P. fovtana, are so slight, if they exist 
at all, that it would not always be safe to refer plants to this sub-species in the 
absence of male flowers. 

* Philonotis adpressa Ferg. (Tab. XLI. A.). 

Stems very slender and elongated, 2-5 inches long, with few 
short branches, dud/ green, reddish below, easzly separating, 
hardly tomentose, weak and flexuose. Leaves not crowded, 
appressed, flaccid, very widely ovate from a broad, amplexicaul, 
slightly decurrent base, with one or two plice on each side, 
concave, the lower obtuse and cucullate, the upper gradually 
more pointed, but rarely much acuminate; nerve very strong, 
ceasing below apex or excurrent in the apical leaves; margin 
more or less reflexed, areolation Jax, papillose. Inflorescence 
unknown. 

Has. Springs on mountains, very rare ; Scotland. 

This is one of the most distinct forms of the group, and would certainly be 
entitled to specific rank should the perigonia or fruit, when found, exhibit any 
characters distinct from those of P. fontana. Should that, however, not prove the 
case, the above characters would not, I think, warrant its separation from the poly- 
morphous P. fontana ; although very different in aspect, and for the most part in leaf 
form and structure, it will be found that the most typical plants usually show, in the 
uppermost leaves, a distinct tendency towards the normal, acuminate form of P. 
fontana, with excurrent nerve ; and it may be questioned whether, at the most, /. 
adpressa shows any wider variation from the typical form than does, in exactly the 
opposite direction, the var. compacta of that species. The wide, distant, erect and 
appressed leaves, not spreading nor falcate, very shortly pointed or even obtuse and 
cucullate, the slender stems only slightly radiculose and not coherent, render it, how- 
ever, easy of recognition. 

* Philonotis seriata Mitt. (Tab. XLI. B.). 

Resembling P. fontana but in looser, less cohering tufts, 
reddish below, stems rather slender. Leaves (especially where 
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crowded) spirally imbricated both wet and dry, rather long, 

falcate, often widely pointed, plicate; nerve very strong, red, 

strongly papillose at back, not much excurrent; fruit and male 
inflorescence as in P. fontana. 

Has. Springs and bogs ; Scotland, very rare, sterile. Fr. summer. 

The peculiar arrangement of the leaves, forming, in the more typical specimens, 
distinct spiral ridges on the stems both in the wet and dry state, is the most obvious 
characteristic of this plant, and gives it a marked facies under the lens, which is how- 
ever less visible where the leaves are more distant. The long, rather narrow leaves 
and very strong papillose nerve are also characteristic. Husnot considers P. serzata 
a form intermediate between P. fontana and its var. faiata. The latter variety has 
no doubt included, and was probably intended to include forms which would now be 
termed P. sevzata ; but it would surely be more accurate to say that the forms with 
spirally twisted leaves and thick, papillose nerve, hitherto included under P. fontana 
var. falcata must now be separated and transferred to P. serzata, so long as the latter 
is held to deserve independent or sub-specific rank ; the var. fa/cata being restricted 
to forms of P. fontana with falcate leaves, wanting the special characters above 
described. 

4. Philonotis calearea Schp. (Tab. XLI. C.). 

Usually a more robust plant than the stoutest forms of P. 
fontana, of a vivid bright or pale green, rarely brownish or 
yellowish green. Leaves /arger, longer, more regularly falcato- 
secund, with a stouter nerve, margin usually widely revolute only 
on one side, areolation /arger and wider, about 10-15 p at middle, 
less incrassate and more pellucid, papillose; leaves of male plant 
less crowded, but otherwise little differing. Capsule /arge, re- 
sembling that of P. fontana. Perigonial bracts acute, much 
longer than broad, nerve distinct, reaching apex. 

Has. Bogs in calcareous districts; not uncommon. Fruit rare, summer. 

In its typical and most common form the colour and size of this species readily 
distinguish it from P. foxtana, and the strong nerve and laxer areolation, rendering 
the leaf more pellucid, are also characteristic, as are also the length and direction of 
the leaves. I have, however, found plants with much more slender stems, and with 
the leaves in size and direction exactly as in P. fontana, the bright green colour and 
the nerve and areolation alone (besides the calcareous habitat) showing them to 
belong to this species ; anc forms not unfrequently occur, principally alpine, which in 
size, colour, and areolation are somewhat intermediate between the two species. The 
perigonial bracts, however, appear to be constant in their form and acuteness, and are 
probably to be relied on as a good specific character. 

5. Philonotis capillaris Lindb. (P. fontana var. capillaris 
Braithw. Br. M. Fl.) (Tab. XLI. D.). 

Very small, %-2 inches high, stems extremely slender, 
almost capillary, slightly branched, often procumbent, dright or 
pale green; hardly radiculose. Leaves very small, uniform 
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slightly homomallous or erecto-patent, zarrowly ovate-lanceolate 
finely acuminate, ot concave nor plicate, margin plane or slightly 
and very narrowly recurved, nerve rather narrow, usually vanishing 
in apex; cells moderately lax, papillose. Perigonial bract: 
squarrose or even slightly reflexed, rather long, acute; neru 

thin, rather indistinct, usually vanishing below apex. 

Has. In clefts of rocks and beside springs ; rare; male flowers only found i 
Britain. 

This pretty little plant appears to me fully as deserving of independent rank a 
any of the forms of the group. The small, uniform leaves, mostly with plane margin 
and quite free from plicee, show characters which, if not very distinct, appear to b 
unusually constant, while the perigonial bracts are certainly more distinct from thos: 
of P. fontana than are those of any other of the allied plants. 

There has been much confusion as to the name /. cagzl/arzs, in great measur: 
owing to its having been applied to several plants which have afterwards prover 
distinct ; Husnot has separated two forms, P. cafil/ards Lindb. with the perigonia 
bracts erecto-patent, shortly pointed, with nerve reaching apex, and PP. Arnell 
Husn. with the perigonial bracts squarrose, even slightly reflexed, and much mor 
longly and finely acuminate with the nerve excurrent; to these Philibert (ev. Bry 
1894, p. 8) has added another, P. Ryanz, somewhat intermediate in the perigonia 
bracts, but differing in the leaves. Our British form, judging from male plants whicl 
I have gathered in Skye and in the Lake District, stands somewhat midway betwee 
P. Arnellit and P. Ryani, the perigonial leaves are distinctly squarrose or even : 
little reflexed, longer and more tapering than in P. capzllards (sensu Husnot) but les 
finely acuminate than in P. Arned/z?, and with the nerve usually vanishing below th 
apex. It seems probable that after all these forms will eventually have to be re 
united. It must be remembered that the perigonial bracts are always erecto-paten 
for some time, and their direction must be determined from quite mature specimens 

The above description refers to our British plants, so far as I am acquainted wit] 
them, alone. The Scotch specimens referred to above have the inner perigonia 
leaves a little less acuminate and acute than in the others I have examined. 

71. BREUTELIA Schp. 
Tall, robust plants, with tomentose stems ; branches irregular 

Leaves spreading and squarrose, plicate; cells narrow. Capsulk 
more or less pendulous, striate ; peristome as in Bartramia. 

A large genus of fine plants, the following species being thi 
only European representative, and though not uncommon with us 
a great rarity on the continent. 

1, Breutelia arcuata Schp. (Wuium arcuatum Dicks. 
Breutelia chrysocoma Lindb., Braithw. Br. M. FI.) 

(Tab. XLI. F.). 

Tall, robust, 3-6 inches long, bright or golden green, in larg: 
loose tufts. Stems covered with dense brown tomentum, ofter 
decumbent, forked, or with alternate branches, or with somewha 
whorled branchlets below the flowers. Leaves /arge, equal it 
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size, trom an erect base, rigid, sguarrose, cuspidate at the tips of 
the branches, when dry somewhat shrinking, but hardly altering. 
in direction, glossy, sub-scariose; base somewhat sheathing, 
widening upwards from the insertion, then quickly narrowed and 
lanceolate, gradually tapering to a long, finely acuminate point ; 
3-4 deep narrow plice on each side of the nerve. Margin plane 
or very narrowly recurved, finely and closely denticulate; nerve 
very narrow, reaching apex; cells very narrow, /imear, 4-8 times 
as long as wide, gradually becoming longer below, a few at basal 
angles wider and larger; upper usually with @ single sharp 
papilla at the lower end. Perichzetial bracts erect, not papillose. 
Seta short, red, arcuate, usually abruptly bent, almost geniculate, 
about the middle; capsule orange-brown, large, striate, sulcate 
when dry, thin-walled; lid very small. Dioicous; male flowers 
terminal, discoid, bright golden brown, the perigonial bracts finely 
acuminate. 

Has. Damp rocks, frequent by waterfalls and by mountain streams. Fruit 
very rare, autumn. 

A very fine species, having some outward resemblance to some species of 
Hylocomium, such as 4. ¢riguetrum or H. loreum, in the branching and the direction 
and form of the leaves, a resemblance which is increased by the plicate, sub-scariose 
leaves with almost Hypnoid areolation. The dense felt-like coating of browr 
tomentum that covers the stems for the greater part of their length is however quite 
sufficient to distinguish it at first sight ; and in the sharp papille and narrow, single 
nerve the leaves are also quite distinct trom those of the species named ; the latter 
character, with the large, plicate, squarrose leaves, and indeed the general habit, fully 
separate it from any of the species of the present Order. 

ORDER XVIII. BRYACE. 

Plants usually growing in dense tufts, the stems producing 

numerous innovations towards the base and below the inflor- 
escence. Leaves usually increasing in size upwards and forming 
a comal tuft, the nerve long and frequently excurrent, the tissue 
usually thin and much shrunken when dry, with cells more or 
less rhomboidal or more rarely linear-vermicular, prosenchy- 
matous, smooth, thin-walled. Calyptra narrow, cucullate, smooth, 
soon falling off. Capsule on an elongated seta, pendulous, or 
more or less inclined or suberect, never or very rarely erect; 
symmetrical or nearly so, varying from rounded-pyriform to 
narrowly clavate, usually with a shorter or longer tapering, 
narrow neck, not striate ; lid convex, mamillate or apiculate, very 
rarely with a longer beak (never longly rostrate in the British 
species). Peristome usually double; outer teeth lanceolate, 
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undivided, densely articulate and internally transversely trabecu. 

late; inner peristome thin, pale, usually of 16 more or les: 
perforated processes alternating with the teeth, with or withou 
intermediate cilia varying in development and number, ofter 
nodose with short transverse appendages at intervals (v. Tab. V.) 

A very large family, for the most part presenting a consider. 
able uniformity of habit, and for this reason forming a natura 
group, but a difficult one for the systematist, and equally so for 
the student. 

The descriptions of the size and form of capsule include the 
neck, unless otherwise stated. 

72. OREAS Brid. 
Plants densely tufted, stems slender. Capsule erect o1 

inclined, obovate-clavate with the distinct tapering neck 
peristome single or double, or absent. Inflorescence gemmiform, 

lateral. Alpine rock plants. 

The species described below forms, with its varieties, the 
only European representative of the genus; some of the 
varieties have been separated as species, and another species. 
Oreas Martiana, has been included, but turns out to belong tc 
the Dicranacez. 

1. Oreas Mielichhoferi Brid. (Mvzelichhoferia nitida Hornsch 
Schp. Syn.) (Tab. XLI. E.). 

Short, very densely and compactly tufted, deep silky greer 
above, dark brown below, 2-3 inches high; stems very slender, 
rigid, fastigiately branched. Leaves small, short, erecto-patent 
rather rigid, closely imbricated when dry, oblong-lanceolate o1 
narrowly lanceolate, shortly pointed, margin plane, denticulate 
towards apex, nerve rather stout, disappearing below the point 
cells narrowly linear-rhomboid, wider and rectangular at base 
Seta rather short, flexuose ; capsule obovate or clavate, with < 
distinct neck, erect or more usually inclined, pale brown; lic 
conical, obtuse or apiculate; peristome single, of 16 narrow. 
linear teeth, widening and slightly confluent at base; pale 
yellow. Doccous; male inflorescence gemmiform, /atera/ on the 
stem or branches. 

Var. 8. elongata B.& S. (Mielichhoferia elongata Hornsch. 
O. Mielichhoferi var. compacta Braithw., Br. M. Fl.; vars 
gracilis and elongata, Schp. Syn.). Short or tall; stem: 
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extremely slender, with smaller, shorter, more closely imbricated 

leaves. 

Has. The type not found in Britain. The var. e/omgata on wet alpine rocks, 
very rare; usually barren. Fr. autumn. 

This little moss is known by its very slender, compact stems, forming bright, 
velvety-green tufts, the leaves very small, but quite Bryoid in their structure. 

73. ORTHODONTIUM Schwegr. 
Small, delicate mosses, with narrow, flexuose leaves. Capsule 

small, erect or inclined, on a very slender seta, narrowly oblong 

with a slender, tapering neck. Peristome double; outer teeth 
narrow, distant ; inner peristome a very short basal membrane 

with 16 slender processes, without intermediate cilia. 

1. Orthodontium gracile Schwgr. (Bryum gracile Wils.; 
Stableria gracilis Lindb., Braithw. Br. M. Fl.) (Tab. XLI. G.). 

Stems densely tufted, slender, hardly branched, about {-3 

inch high, rarely taller, bright green, sky. Leaves /lexuose, 
when dry somewhat curled, very narrow, linear-setaceous, the 
upper longest (1-14 lines); margin plane, entire or obsoletely 
denticulate above, nerve vanishing at apex, marrow, rather 
indistinct above, areolation narrowly linear-rhomboid, at base 
wider, hexagonal-rectangular, hyaline. Seta short, less than % 
inch high, pale, very slender; capsule suberect, narrowly 
clavate, with a slender tapering neck, thin-walled; lid acutely 
pointed. Peristome teeth incurved when dry, inserted below the 
mouth of the capsule. Paroicous; antheridia in the axils of the 

comal leaves. 

Has. Sandstone rocks; more rarely on rotten tree stumps; rare. Fr. spring. 

A very rare aud distinct species, hardly known outside Britain except in two or 
three French localities. In habit it rather resembles the Dicranacez than a Bryum, 

and may easily be taken for one of these or for Campylostelium saxicola without a 
reference to the microscope, when however the areolation reveals its affinities ; the 

leaves also are much longer. It resembles Leptobryum in the leaves, but the 
ae is wider and looser, and the fruit much narrower and indeed altogether 

ifferent. 

74. LEPTOBRYUM Wils. 
Mosses with annual stems, not innovating above, slender. 

Leaves very narrow, setaceous, with narrow areolation. Capsule 
pyriform, pendulous, glossy. Peristome as in Bryum. 
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The habit, and the very narrow leaves with broad nerve, 
seem to justify the separation of the few species of this genus 
from Bryum, which they resemble in the fruit. 

1. Leptobryum pyriforme Wils. (Mnium pyriforme L.) 
(Tab. XLI. H.). 

1 Closely tufted, pale shining green, sz/ky ; stems }-1 inch 
high, very slender. Leaves erecto-patent or divergent, flexuose 
when dry, the upper longer, in a comal tuft, /:xear-setaceous, 
long, tapering to a subulate point, flexuose; margin plane, 
denticulate above ; nerve strong, but rather indistinct, droad, 
occupying most of the acumen, slightly excurrent, cells very 
narrow, linear, pointed at the ends and prosenchymatous or 
obtuse and parenchymatous, at base a little wider. Perichetial 
bracts widened at the base, very long; seta ¢a//, slender, rather 

flexuose, orange, 1-2 inches high ; capsule inclined or pendulous, 
pyriform with the long narrow neck, the capsule itself ova/- 
globose, abruptly passing into the neck, thin-walled, very glossy, 
bright reddish brown, rather wide-mouthed after the fall of the 
hemispherical, pointed lid. Peristome yellow, inner with long, 
appendiculate cilia. Syxozcous, or imperfectly dioicous. 

Has. Sandstone rocks, cinders, etc., often in hothouses, not uncommon. Fr, 
spring or early summer. 

A very elegant and beautiful plant, both in the leaf and in the fruit, which is 
usually very abundant ; the setaceous leaves give it the appearance of a Dicranella or 
Dicranodontium. Barren plants with terminal flowers often occur, having the 

appearance of male plants, but they contain abortive archegonia mixed with the 
antheridia. 

Leptobryum differs from Orthodontium graczle in the more denticulate leaves 

with broader nerve and narrower areolation, as well as in the fruit. The burnished 
capsules are exceedingly pretty. 

A stunted variety has been separated as ZL. mdzzus, but on too slight grounds ; it 
has not, I believe, been recorded from our islands. 

75, WEBERA Hedw. 
(Pohlia Hedw., Braithw. Br. M. FI.). 

Tufted, stems usually slender, rarely innovating above. 
Leaves usually rather narrow, becoming narrower upwards and 
often much longer in the coma, erve rarely excurrent, cells 

narrowly rhomboid or almost linear, rarely wider. Calyptra 
small, very soon deciduous. Capsule pyriform to clavate, with or 
without a tapering neck. Peristome as in Bryum; but cilia 
without appendages. 
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This genus differs from Bryum chiefly in the habit and in the 

usually narrower areolation; still there is a facies about the 
plants belonging to it by which they may be generally known at 
once, produced by the narrower leaves, the stems usually more 
slender, less frequently innovating below the inflorescence and 
consequently not as a rule producing the densely crowded tufts so 
usual in Bryum. The nerve, too, always (in our own species) 
ceases below the point or at any rate fails to reach beyond it, 
whereas in Bryum it is generally more or less excurrent. The 
fruit generally shows a more marked differentiation between the 
capsule and neck than is usual in the latter genus. 

Ls. wide-ovate, entire, with reddish border of narrow cells .............. ro. Tozert 
Ibs. not evidently: bordered! siccsaviaccsvivcusdiae devautansngaisede Gels gadsecseeieevcnpuaseash 2 

Ls. very decurrent, the lower obtuse ; tufts red within .................. 6. Ludwigit 
2\Ls. not or scarcely decurrent, usually acute or acuminate ................0ceceeeeeeeees 3 

Cells wide, over 15 4; capsule very short and small ......... waweh 
Cells narrow, under 15 w; capsule longer or larger oo... cee ceeceeceeec eee eeeeeeeeeees 5 

Plant soft, 1-3 inches ; leaves glaucous-green.......... -.g. albicans 
Plant rigid, 4-1 inch; leaves not glaucous.... ..-8. Carnea 
Capsule long and narrow, with long neck........... ceccesseceeeceeeeeeeeceeeetaeneeceeeees 6 

5 Cabale oblongiorspyriform; meck:shor lcscce fseccaa usieaiee sacle tugeneemeungraasetes 8 

6 ees very long, longer than capsule ; peristome with cilia ..2. elongata 
Neck shorter than capsule ; cilia absent or rudimentary..............cceeceseeeceeeecees 7 

Male flower gemmiform ; lid of capsule usually acuminate..... .Z*. acuminata 
Antheridia naked in axils of comal Is. ; lid usually muticous . 2. polymorpha 

8 fens Is. very long, shining, reddish at base ...............00.... . cruda 
Leaves shorter, not red (except the nerve) ...........ccescesscesececerceeeessensnesseoeee 9 

Paroicous, antheridia in axils of upper leaves... Bs 10 
DIGICOUS! Sieuistsus: sewinaiaseededs cee artes Paslepeacteninsemapniplie saniun IuaebunUmaIreRMe Lets o4ee eR ocd II 

f Ls. acute, serrate above ; capsule usually contracted below mouth ...... g. nutans 
101 Ls. subacute, often cucullate, subentire ; capsule small at mouth ...g*. czcullata 

Upper ls. nerved to apex, usually mixed with foliaceous gemme ......5. annotina 
11) Leaves not nerved to apeX o.eeeccce ceesceesecsesssescensessscuassacetecsressessucnaes 12 

Leaves widely ovate, incurved when dry.............. -7. commutata 
12) Leaves narrow, straight and appressed when dry ..........0e.ceceeeeesee es 7*. gracilis 

A. POHLIA. 

Slender; leaves suddenly elongate, and narrow in the comal 
tuft, with narrow, linear-rhomboid cells; not bordered, nor 
distinctly dimorphous. Capsule inclined or horizontal, long- 
necked, oblong. Inner peristome with a narrow membrane, 
cilia absent or rudimentary; processes entire or only slightly 
perforated. 

1. Webera polymorpha Schp. (Poh/ia polymorpha Hornsch., 
Braithw. Br. M. Fl.) (Tab. XLI.I.). 

Variable in habit and in the size of its parts. Slender, 
loosely tufted, usually about half-an-inch high; stems almost 



WEBERA. 302 

simple, with a few innovations from the base, rarely from below 
the flowers. Lower leaves smadl, ovate-lanceolate, increasing in 

size upwards, the uppermost crowded, much longer, lanceolate, 
forming a comal tuft; the leaves on the barren innovations 
usually sub-equal. Margin recurved below, plane above, more o1 
less denticulate in the upper half, more strongly at the apex; 
nerve usually reaching to apex, brownish; cells narrowly 
hexagonal-rhomboid, or linear-rhomboid, narrower at apex, wider 
and sub-rectangular at base. Seta very variable in length, }-13 
inches long, slender, straight or curved; capsule very variable, 
ovate-oblong with a tapering neck, of varying length and distinct. 
ness, horizontal or slightly pendulous, reddish brown, 1-74 lines 
tn length with the neck; lid convex, apiculate or shortly anc 
acutely acuminate. Peristome reddish brown, the inner paler. 
yellow, czlia absent or very rudimentary. Paroicous; antheridiz 
in the axils of the upper leaves, in pairs. 

Var. 8. brachycarpa Schp. (Pohlia brachycarpa Hornsch.) 
Shorter and more compact in all its parts; stems short, leaves 
closer; seta stouter, short; capsule shorter, thicker, les: 

tapering. 

¢ 
Has. On earth and among rocks on mountains, not common. The var. 

brachycarpa more rare. Fr. autumn. 

As its name implies, this is a most variable species ; many varieties have been 
described, but for the most part they are forms rather than varieties in the strict sense. 
The capsule is almost always shorter, and, in proportion to its length, wider than in 
W. elongata, and is more inclined, often pendulous ; the inner peristome also has the 
cilia usually quite wanting. 

* Webera acuminata Schp. (Pohlia acuminata Hornsch., 
Braithw. Br. M. Fl.) (Tab. XLI. J.). 

The only constant difference between this plant and W. 
polymorpha is in the inflorescence, which in W. acuminata is 
autotcous ; the male flowers gemmiform, below the fertile flower 
or on a short branch, with several small ovate bracts. The leaves 
are most frequently a little more rigid, the cells slightly longer, 
the lid of the capsule more acuminate, and the neck slightly more 

elongated and distinct, but these characters are by no means 
constantly present. 

Has. In similar situations, but more frequent. Fr. autumn. 

There can be no doubt that the characters, beyond that derived from the 
inflorescence, which are sometimes given as separating W. acuminata and W. 
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polymorpha are quite without value, both as to constancy and importance. This 
being the case, it is a manifest absurdity to found two species upon differences which 
in such a closely allied plant as WV. cruda exist in as great or even greater degree 
without being made the basis of even varietal distinction. 

W. acuminata varies in almost as great a degree as W. polymorpha, and on 
somewhat parallel lines; the stems are sometimes much elongated, reaching as much 
as three inches in height, but this is rarely the case. It is a more common moss than 
W. polymorpha, and plants with a distinct, narrow neck and longly acuminate lid may 
be generally anticipated to be the present sub-species; but no diagnosis can be safe 
without examination of the inflorescence. 

2. Webera elongata Schwgr. (Pohlia elongata Hedw., 

Braithw. Br. M. Fl.) (Tab. XLI. K.). 

Plants resembling W. polymorpha in habit, loosely or densely 
tufted, bright pale green, 4-1 inch high. Comal leaves rather 
longer, lanceolate, nerve vanishing at or below apex, areolation 
narrow, linear-rhomboid, sometimes vermicular. Seta Jong, 
slender, 1-2 inches high; capsule suberect and inclined, rarely 
horizontal or very slightly drooping, pale, usually very long and 
narrow, clavate, 144-3% lines long, the neck very long and thin, 

longer than the capsule itself. Lid conical, acuminate. Outer 
peristome yellow, inner with a short basal membrane, reaching 
about 3 the height of the teeth, cilia two, short, not appendiculate. 
Parotcous ; antheridia in pairs in the axils of the upper leaves. 

Has. Grassy banks and clefts of rocks on mountains ; frequent. Fr. autumn. 

W. elongata is a variable species, though not to the same extent as the previous 
plants ; and the capsules are sometimes difficult to distinguish from those of W. 
acuminata. This however is rarely the case, and as a rule there is little difficulty in 

recognising the present species, the long, graceful seta, and the delicately poised 
capsule, longer necked, much elongated and slender, giving it a well marked aspect ; 
and the other characters italicised above have also some value. In my experience it 
is much more addicted to narrow crevices of rocks near streams than to the open, 
terrestrial habitats usually occupied by the preceding species. 

The capsule is often described as slightly contracted below the mouth, but this, 
I am inclined to think, rarely if ever occurs except where the capsule has dried before 
properly ripening. 

B. EU-WEBERA. 

Leaves wider, without a distinct border, not dimorphous, the 

comal less suddenly elongated, the areolation usually wider. 
Capsule wider, with a shorter neck ; basal membrane of the inner 

peristome usually higher, cilia present, often perfect, not 
appendiculate ; processes usually with a more or less gaping slit 
along their median line. 
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3. Webera cruda Schwer. (Mnium crudum L.; Pohlia 
srade Lindh, Beaithe. Be. M. Fl) (Tab, KELL, 

Robust, 1-3 inches high, reddish brown below, glaucous 
green and glossy above, stems red, simple, densely tufted. 
Lower leaves broadly ovate, gradually becoming narrower and 
more elongate upwards, the comal long, lanceolate, not very acute, 
of rigid texture, hardly altered in drying, often deep red at the 
base, pellucid; margin plane, faintly denticulate at apex or entire 
in the lower leaves, more distinctly toothed in the upper; nerve 
ceasing below apex; cells linear, sub-vermicular, pointed and 
prosenchymatous at the ends, rather larger and rectangular at 
base. Seta long, flexuose; capsule rather large, variable in 
form, clavate-oblong or cylindrical, frequently curved upwards or 
downwards, reddish brown, horizontal or slightly drooping, when 
dry often contracted at and for some distance below the mouth ; 
neck rather short, thick, indistinct; lid conical, apiculate; 
peristome pale yellow; basal membrane of inner peristome 
hardly 4 the height of the teeth; cilia 2 or 3, well developed ; 
processes not widely gaping along the median slit. Autoicous, 
more rarely synoicous or dioicous. 

Has. Clefts of rocks on mountains; not uncommon. Fr. late summer. 

A very fine and beautiful species, known at once by the metallic, almost 
opalescent sheen on the leaves, which are larger and wider than in the allied species, 
and but little altered in drying. The red stems too are conspicuous, and the capsule 
of a distinct form, though subject to variation. It is perhaps most like W. aldccans, 
but the texture of that plant is softer and quite different, the areolation much wider, 
and the capsule much shorter and broader. 

4, Webera nutans Hedw. (B8ryum nutans Schreb.; Pohlia 
nutans Lindb., Braithw. Br. M. Fl.) (Tab. XLII. A,). 

Variable in size and habit; loosely or densely tufted, 
usually deep green, pale brown below, shining, 4-2 inches high. 
Lower leaves small, ovate and ovate-lanceolate, upper gradually 
much longer, the comal narrowly lanceolate with a long tapering 
acumen, not decurrent, when dry erect, somewhat shrinking and 
flexuose ; margin somewhat recurved below, denticulate above; 
nerve strong, vanishing in or below apex; areolation resembling 

that of the last but rather shorter and wider. Seta pale reddish, 
very variable in length (4-3 inches), capsule horizontal or sub- 
pendulous, variable in form and size, but always wider and less 
tapering than in the foregoing species, with a distinct but very 
short neck, dull brown, oblong or obovate, often more or less 

U 
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ventricose, when dry frequently contracted below the wide mouth ; 
lid widely mamillate; axnulus broad ; peristome orange-yellow ; 
inner with a membrane about half the height of the teeth, cilia 
two, well developed ; processes widely gaping at the median slit. 
Parotcous. Antheridia in the axils of the upper leaves. 

Var. B. longiseta B. & S. (W. longiseta Brid.). Stems 
simple; comal leaves very Jong, acuminate, spreading; seta 
very long ; capsule large. 

Var. y. bicolor Schp. (Webera bicolor Hoppe & Hornsch.). 
More compact, with numerous sterile branches, their leaves sub- 
equal, ovate; capsule short, wide, cernuous, darker on the 

upper side. 

Has. Peaty and sandy soil, in woods and in sub-alpine districts. Common. 
The var. 8 on damp heaths, not uncommon; the var. y on mountains, rare. Fr. 
early summer. 

The commonest species of the genus, and perhaps the most variable. The colour 
is usually a very deep green, the texture soft, the whole plant slender. In neither the 
fruit nor the vegetative characters is it likely to be taken for any of the foregoing 
species; in texture and habit it is entirely distinct from W. cruda, while the 
preceding species have narrower lower leaves, almost constantly narrower capsules 
with longer, narrower neck, smaller mouth, and very different inner peristome. The 
following plants, with the exception of W. cucu//ata, are all dioicous. 

The areolation of the lower leaves is often much wider than that of the narrower 
upper ones, and in fresh plants is highly chlorophyllose. When growing, as it 
frequently does, at the foot of trees in woods, it often forms large dense patches, with 
numerous slender barren innovations ; this is the var. casfztosa B. & S. In this state 
it fruits less freely than in the other forms. Among mountain rocks it approaches 
very close to W. caucullata, with slender stems somewhat catenulate with the small 
imbricated leaves, which are hardly glossy. 

* Webera cucullata Schp. (Bryum cucullatum Schwgr.; 
Pohlia cucullata Bruch, Braithw. Br. M. Fl.) (Tab. XLII. B.). 

Differs from W. nutans in the leaves Jess glossy, rather 
shorter, less pointed, often rather obtuse with the apex cucullate, 

less strongly denticulate ; capsule more exactly pendulous, con- 
tracted at but not below the xarrow mouth ; lid small, conical, 

obtusely pointed; peristome teeth narrower and less crowded ; 
cilia of inner peristome very short, fugacious. 

Has. On earth and among rocks in mountains; very rare. Scotland ; Derby- 
shire. Fr. late summer. 

The above characters are, as will be seen, hardly of first importance, and their 
value is greatly diminished by the fact that many of them, to say the least, are 
inconstant. Some specimens are certainly almost as glossy as W. nutans, while in 
that species the leaves are very variable in size, and occasionally are cucullate, 
besides showing much variation in the amount of denticulation. The capsule in the 
present plant is occasionally, if not frequently, somewhat horizontal instead of actually 
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pendulous, while the narrow mouth, though a more constant feature, is not absolutely 
so. In all the capsules I have examined the peristome teeth are narrower and more 
distant than in W. zz¢ans, but this does not seem to have been generally noticed and 
is therefore probably inconstant ; possibly, like the rudimentary character of the cilia, 
it is a condition of depauperation owing to the alpine situation. On the whole, 
therefore, it appears more satisfactory to unite the plant with W. nzdéans. 

T have seen no fruiting specimens from Britain. My own specimens from Ross, 
and those sent me by Mr. Whitehead gathered by him in Derbyshire, agree in having 
long slender innovations, with the leaves somewhat regularly imbricated when dry so 
as to give a slightly catenulate appearance to the stems, a habit which appears more 
or less characteristic of barren plants belonging to this group of species. The texture, 
and the shorter more frequently cucullate leaves appear to be the most salient 
characters by which to distinguish this plant, at least in the barren state. 

The areolation of the lower leaves is lax, but this is often the case in W. nutans ; 

in the comal leaves there is little difference between the two plants, though on the 
whole the cells are a little narrower and firmer in the latter. 

5. Webera annotina Schwer. (Mntum annotinum L.; 

Pohlia annotina Lindb., Braithw. Br. M. Fl.) (Tab. XLII. C.). 

Loosely tufted, pale or yellowish green, with straight, 
slender, rather rigid innovations. Leaves small, rarely decurrent, 
the lower ovate-lanceolate or lanceolate, upper longer and 
narrower, erect or imbricated when dry ; margin slightly recurved, 
denticulate above; nerve reaching usually to apex; cells rather 
small, narrowly rhomboid, not very chlorophyllose, the walls firm. 
Barren branches usually bearing in the axils of the leaves sma, 
reddish, leafy bulbils, or crowded, green, foliaceous, 2-3 pointed 
gemme. Seta red, flexuose; capsule bright reddish brown, 
widely oval with a tapering neck of varying length, usually long ; 
mouth small; lid conical, apiculate ; annulus broad ; peristome 
bright yellowish; inner with the processes widely gaping, and 
ciliain pairs, long, rough. Dzozcous ; male inflorescence terminal, 
gemmiform. 

Var. B. tenutfolia Schp. More slender, with long sterile 
branches, often without gemmz. Leaves wider, shorter, with 

wider areolation ; peristome teeth narrower. 

Var. y. angustifolia Schp. More slender, sometimes almost 
filiform ; sterile branches numerous, flexuose; leaves narrower, 
spreading when dry, with xarrower, sub-vermicular areolation. 

Has. Sandy places and sandstone rocks; not common. The vars. more rare. 
Fruit very rare, summer. 

This species appears to be very imperfectly known on the continent, and it 
presents considerable difficulty to thestudent. The fruit is very rare, and the gemme, 
by which the plant may generally be known, are not always present, and when occurr- 
ing exhibit a considerable variety of forms; there is, moreover, nothing very 
distinctive in the leaves, though they are usually more delicate, and less chlorophyllose 
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than in VW. nutans and W. cucullata. The straight rigid sterile branches, with 

uniform foliation, are characteristic; and the dioicous inflorescence, when that 
character is available, separates it from those and others of the genus; the former 
character however is found also in WW. gracilis, and the dioicous inflorescence is 
shared with almost all the species of this Section. 

Mr. Bagnall sends a specimen with the leaves distinctly decurrent. 

6. Webera Ludwigii Schp. (Bryum Ludwigit Spreng. ; 
Pohlia Ludwigit Lindb., Braithw. Br. M. Fl.) (Tab. XLII. F.). 

Rather robust, loosely or densely tufted, soft, deep or bright 
green above, with a strong vinous red tinge below, 1-2 inches 
high, stems red, decumbent or erect. Leaves on the barren 
shoots sub-equal, widely oval, obtuse or obtusely pointed, when 
dry somewhat imbricated and not much altered, strongly 
decurrent, margin narrowly recurved, obtusely denticulate at 
apex; nerve red in the older leaves, ceasing below the apex ; 
areolation narrowly rhomboid-hexagonal, thin-walled, much wider 
than in any of the preceding species. Comal leaves of the fertile 
stems larger and more acute. Capsule sub-pendulous, pyriform 
with a short neck, annulate ; peristome pale yellow, inner with 
2-3 cilia between the processes. Dzozcous. Male flower terminal, 
gemmiform. 

Var. 8. latifolia Schp. Tall, robust, 3-5 inches high, bright 
green above, bright reddish brown below. Leaves /arge, widely 
ovate-cordate, obtuse or pointed, concave ; cells larger. 

Var. y. edata Schp. Taller than the type, 2-3 inches high; 
leaves ovate-lanceolate, more acuminate, of soft texture and 
Somewhat shrinking and fiexuose when dry, a little more sharply 
denticulate. 

_Has. Springs and earth among rocks in high alpine localities, rare ; usually 
sterile. The var. 8 in alpine streams and bogs, very rare. The var. y, Ben Lawers. 
Fruit very rare, late summer. 

A very distinct species, easily known from nearly all of the genus by the ruddy 
interior of the tufts, the wide, generally obtuse leaves with lax areolation, and 
especially by the decurrent base of the leaves, forming wings for some distance down 
the stems. WW. commutata differs in the absence of the vinous red colour, the leaves 
snialler and hardly decurrent, and the smaller size; W. albzcans in the colour, the 
less decurrent leaves and exannulate capsule, while all the preceding species differ in 
the narrower leaves and cells. 

The var. /atzfolia is a very striking form, the leaves and habit reminding us of 
Bryum turbinatum vax. latifolium. I have not seen typical specimens of the var. 
elata, but Schimper records it from Ben Lawers, and specimens which I gathered 
there in 1893 agree exactly with his description. It is a taller, softer plant, with the 
leaves shrinking and flexuose when dry, not regularly imbricated and almost unaltered 
as in the type. 
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7. Webera commutata Schp. (Pohlia commutata Lindb., 
Braithw. Br. M. Fl.) (Tab. XLII. D.). 

Closely allied to W. Ludwigii, but differing in the colour, 
not reddish below, but either pale brown or blackish, dull pale 
green above or glossy: slender, with elongated barren shoots, 
the leaves small, widely oval, short and shortly pointed or sub- 
obtuse, when dry closely incurved and imbricated, giving a 
catenulate appearance to the stems; not or very slightly 
decurrent ; margin plane or very slightly recurved ; nerve very 
strong and thick, vanishing below apex; cells a little narrower, 
but wider in proportion to their length, than in W. nutans. 
Capsule sub-pendulous, oval-pyriform with a tapering neck ; lid 
conical, apiculate. Dioicous. 

Var. B. catenulata (Bryum catenulatum Schp.). More 
robust, rigid; leaves larger, when dry rigidly incurved and 
turned to one side, giving the stem a slightly spiral, strongly 
catenulate appearance. 

Has. Rocks on high mountains, rare. The var.. 8, Ben Lawers. Fr. late 
summer. 

This is certainly distinct from W. Ludwzg27, not only in the colour, which 
exhibits nothing of the vinous red tint of that species, but also in the leaves, which are 
usually smaller, and not or hardly at all decurrent, and in the nerve whichis very stout, 
especially in the lower part of the leaf. It varies considerably ; an elongate, slender 
form with rather wider, more loosely areolated leaves being the Brywm filum of 
Schimper, Synopsis Ed. II. The var. catenulata has especially marked the rigid, 
chain-like appearance of stem which is characteristic of the species ; alpine forms of 
W. nutans and W. cucudlata come nearest it in appearance, but have longer and in 
proportion natrower cells, and thinner nerve, the latter plant also having the leaf-apex 
more incurved and cucullate. W. commudtata fruits more freely than W. Ludwe7e. 

* Webera gracilis De Not. (@ryum gracile Schleich. ; Pohlia 
gracilis Lindb., Braithw. Br. M. Fl.) (fab. XLII. E.). 

Differs from W. commutata in the more rigid stems and 
barren innovations, with narrower leaves which are straight and 
appressed to the stem, not incurved and catenulate when dry ; and 
in the capsule, which is very short and small, with a much 
shorter neck, ovate or turgidly oblong-pyriform. 

Has. Alpine rocks and sandy places; very rare. Ben Lomond, sterile 
(Stirton). Sands of Barrie (Fordes). Fr. late summer. 

This has a different habit and different capsule from W. commutata ; but it is 
undoubtedly closely allied to it, and the characteristic growth and habit may be 
occasionally seen in that species; I have thought it therefore more satisfactory to con- 
sider it a sub-species of W. commutata. The seta is frequently very strongly twisted 
or looped at the summit when dry, so as to bring the capsule from a pendulous into a 
horizontal position. 
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8, Webera carnea Schp. (Bryum carneum L.; Pohlia carnea 
Lindb., Braithw. Br. M. Fl.) (Tab. XLII. G.). 

Plants loosely or more densely tufted, in wide patches, very 
pale green, becoming reddish when old, rarely one inch in height. 
Stems red, with numerous fastigiate slender innovations bearing 
sub-equal leaves. Stem-leaves becoming somewhat larger 
upwards, smad//, narrowly lanceolate, the comal elongate-lanceo- 
late; when dry erect or erecto-patent, not incurved nor appressed, 
slightly flexuose, denticulate in the upper half, margin plane or 
almost so, nerve ceasing below apex, reddish at base; cells wzdely 
rhomboid-hexagonal (18-25 1 wide), at base looser, but hardly 
rectangular; the marginal in two or three rows somewhat distinctly 
narrower. Seta short (about 4-inch), rather thick and succulent 
when young, finally deep red below, paler above, flexuose, often 
strongly hooked at summit, rendering the capsule pendulous; 
capsule very small, with the neck very shortly oval-pyriform, 
when dry and empty wde-mouthed, exactly and widely pyriform, 
the capsule itself oval-globose, with a short but narrow and distinct 
neck ; before maturity of a fleshy consistency and colour, finally 
bright reddish brown; lid obtusely apiculate, annulus none; 
peristome teeth orange-red, cilia in pairs. Dioicous. 

Has. Clay banks, usually by the side of ditches and streams, common. Fr. 
early spring. 

W. carnea and W. albicans form in some respects a separate group, distinguished 
from the foregoing species of this Section, as well as from those of the Section Pohlia, 
by the wider leaf-cells, the very short capsule, and the absence of an annulus. In ™ 
Ludwigit and W. commutata the cells are indeed as wide in proportion to their 
length, though somewhat smaller altogether, but in the other species the cells are 
decidedly narrower (less than 15 , while in these they are often as much as 20 yp, or 
even 25 u), and in all the capsule is larger or more elongated, being larger, if not pro- 
portionately of greater length even in W. gracilis. W. carnea is a pretty little plant, 
which varies very little, and is easily known by the short, almost uniform stems, the 
pale green colour, and the very small capsules on short fleshy setze; the absence of 
annulus and wide cells serve to distinguish it under the microscope in cases of 
difficulty. W. albicans is in almost all cases a taller plant of softer texture, of 4 
whiter and more glaucous colour, and with wider, larger leaves. The vanishing 
nerve will serve to separate this species when barren from any species of Bryum for 
which it is at all likely to be mistaken. The seta is hooked so close to the capsule— 
in this respect differing from most species of the genus—that the neck of the capsule 
itself often partakes in the bending. 

9. Webera albicans Schp. (@ryum albicans Wahl.; Pohlia 
albicans Lindb., Braithw. Br. M. Fl.) (Tab. XLII. H.). 

In large, very soft, lax tufts, 7-3 inches high, pale whitish or 
glaucous green. Stems bright red, slender, flexuose. Leaves 
usually rather distant, when dry shrunken and narrowed, but 
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spreading and little altered in direction, widely ovate-lanceolate, 
acute, upper longer, narrowly ovate-lanceolate, from a narrow, 
slightly decurrent base; thin, pellucid, margin plane, denticulate 
in upper half; nerve vanishing below apex; cells rhomboid- 

hexagonal, rather large, 15-20 » wide, slightly narrower towards 
margin, hardly altered at base. Seta fa//, flexuose, slender, 
about $-1 inch long, hooked at summit a little below the neck of 
the capsule, which is pendulous, shortly and widely pyriform, 
larger than in W. carnea, greenish until ripe, then brown or 
reddish, wide-mouthed when dry and empty; annulus none; 
peristome teeth pale brownish yellow, cilia 1-2, long. Dioicous. 
Male flower large, terminal, discoid; perigonial bracts widely 
spreading. 

Var. B. glacialis Schp. (nium glactale Schleich.). Taller, 
more robust, with more distant, wzder leaves, of a duller green. 

Has. Clay banks, springs, mountainous streams, etc., frequent. The var. 8 on 
high mountains. Fruit not common, produced in spring or early summer. 

A very beautiful plant, known at once by its pale glaucous green tufts, hardly re- 
sembled by any other of our mosses, though slender forms of W. cruda are sometimes 
like it in habit, and in its stunted forms it is not unlike W. carnea ; the narrow cells, 

rigid texture, etc., of the former would at once distinguish that species, while W. 
carnea almost always has narrower, firmer leaves, of a greener colour and less pellucid. 
The male flowers are very conspicuous. 

The var. g/acza/e in its typical form is a fine and distinct plant, and is very rarely 
fertile ; intermediate forms however are common, and indeed the plants that are 
found in and about mountain streams generally show some approach to this variety. 

C. EPIPTERYGIUM. 

Leaves dimorphous, the larger somewhat distichous, widely 
oval, the others minute, in two or three rows, alternately with the 
former; areolation lax, marginal cells in 3-5 rows suddenly 
narrower, forming a distinct border. Dioicous. 

10. Webera Tozeri Schp. (BSryum Tozer: Grev.; Epi- 

pterygium Tozert Lindb., Braithw. Br. M. Fl.) (Tab. XLII. 1). 

Plants small, soft, densely gregarious, rarely 43-inch high, 
pale green or reddish; stems red, slightly branched. Leaves 
rather distant, of two forms, especially on the male plants; the 

smaller minute, narrowly ovate or lanceolate; the larger widely 
oval or obovate-rounded, very shortly and acutely acuminate or 

almost apiculate, slightly decurrent, very narrow at base, thin, soft, 
pellucid, ez¢7ve, plane at margin; nerve reaching about } length 



312 BRYACEZ. 

of leaf, sometimes forked, reddish; cells large, hexagonal- 

rhomboid, thin-walled, the marginal in several rows much 

narrower, forming a wide, distinct, reddish border. Seta short, 
soft, pale red; capsule sub-pendulous or horizontal, obovate with 

a short neck, smaé/, when dry and empty shortly and widely 

pyriform with a wide mouth, annulus broad, sub-persistent ; 

peristome small, pale yellowish brown, the inner thin, w7th 
short cilia. Dioicous. Male flowers terminal, sub-discoid. 

Has. South of England, banks and sides of streams; rare. Fruit very rare, 
spring. 

A very pretty and distinct plant, which appears to have its headquarters in the 
Mediterranean region, and is only found in our most southern counties. It has an 
aspect not unlike some small forms of Mnium, and also resembles certain species of 
Bryum ; the truly Bryoid cells will distinguish it from the former genus, and from the 
latter the broad distinct margin at once separates it. 

76. PLAGIOBRYUM Lindb. 
Densely tufted, leaves closely imbricated, with lax areolation. 

Capsule on a short almost cygneous seta, very long-necked, 
gibbous, with the mouth oblique. Peristome almost asin Webera. 

A small genus of mosses of distinct habit and with the 
capsule gibbous and unequal with an oblique mouth. 

Ls. widely ovate, closely imbricate ; nerve not excurrent........... ccseeeeeeeee zr. Liertt 
Ls. oblong-lanceolate, less imbricate ; nerve excurrent ...........:eeeeeeeee 2. demissum 

1. Plagiobryum Zierii Lindb. (Bryum Zier Dicks., plur. 
auct.; Zieria ulacea Schp., Syn.) (Tab. XLII. J.). 

In small, close, soft tufts, s/very green or whitish above, pale 
vinous pink below ; %-2 inches high ; stems short, with numerous 
fastigiate jw/aceous branches. Leaves densely imbricated, erect 
with the points recurved, little altered when dry, thin, very con- 

cave, rounded-oval or oval-oblong, shortly and sharply acuminate 
or cuspidate, margin g/ane, entire or sub-entire, nerve reddish, 
vanishing at or below apex; cells very thin, lax, thin-walled, 
hexagonal-rhomboid, hyaline in all but the young leaves; comal 

leaves of the fertile stems longer, larger, lanceolate. Seta short, 
3-4 lines, arcuate at top, capsule (with the neck) very long, 
clavate, gibbous above and slightly asymmetrical, horizontal or 
sub-pendulous, when old and empty sub-erect ; the capsule oblong- 
cylindrical, slightly curved, the neck once or twice its length, 
gradually tapering into the seta; the whole fruit 2-2% or even 3 
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Zines long; mouth small, odligue, pointing downwards; lid 
conical apiculate; outer peristome teeth a little shorter than the 
processes of the inner, cilia rudimentary. Dioicous. 

Has. Clefts of moist mountain rocks. Not common. Fruiting in autumn. 

Like many dioicous species this pretty moss is much more commonly found 
barren than fertile ; in this state it bears a close resemblance to Bryum argenteun, 
but that species never exhibits the vinous red colour which is usually markedly present 
in this plant; the cells too are hardly half the size with firmer walls, the nerve 
vanishes or at least becomes very indistinct soon after reaching half way-up the leaf, 
while in our species it is distinct at least to the base of the acumen, and is frequently 
continuous. From the next species it differs in the longer-necked capsule less curved 
and swollen, the plane-margined wider leaves, and shorter nerve, and the proportion- 
ately longer teeth of the outer peristome. The long, asymmetrical, horizontal fruit is 
very curious in appearance, and is somewhat variable in length, form and direction. 
It is only when gathered at just the proper period of maturity that the neck of the 
capsule can be properly seen ; in young capsules, as in old and empty ones, the 
distinction between capsule and neck becomes indistinct. 

The beginner must beware of confusing the present plant with Brywm filiforme 
(Bryum julaceum Sm.); the likelihood of so doing, however, arises more from the 
similarity of their synonymy than from any very close resemblance in the plants them- 
selves; Bryum fiiforme being a more slender, rigid plant, without the red tinge of 
the present species, with much narrower cells and quite different fruit. 

2. Plagiobryum demissum Lindb. (Meesia demissa Hornsch.; 
Zieria demissa Schp., Syn.) (Tab. XLII. K.). 

Resembling the last species; shorter, rarely more than 
inch high, reddish ; leaves less imbricated and concave, render- 
ing the branches less julaceous; od/ong-lanceolate, acuminate, 
margin usually recurved, nerve (in the upper leaves at least) 
excurrent, cells longer and narrower, especially towards base. 
Seta strongly arcuate or cygneous, almost geniculate, at summit; 

capsule shorter, more gibbous and swollen, the neck shorter, 
equalling the capsule in length, the whole usually more curved, 
when dry sub-erect, 1%-2 lines long ; mouth very oblique; outer 
peristome teeth only about half the length of the processes, cilia 
present, rudimentary. 

Has. On the ground and among rocks in exposed spots on high mountains, 
very rare; Ben Lawers and Craig Chailleach, Perthshire. Fr. autumn. 

Differs from the first species in the shorter stems, less julaceous branches, more 
excurrent nerve, and other points. It is a plant likely to be passed over, in the barren 
state, as a small Bryum ; but the fruit is quite distinct ; smaller than in P. Zzerdz, and 
more curved and irregular, but otherwise much resembling it. 

77. BRYUM Dill. 

Stems producing innovations, usually in pairs, below the 
flowers, thus becoming repeatedly dichotomous and rendering the 
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plants densely tufted. Leaves usually more or less ovate in 
outline, of a thin texture and very little hygroscopic, cells 
smooth, rather large, more or less widely rhomboid or hexagonal- 
rhomboid, rarely linear, the marginal often very narrow and 
forming a more or less distinct, sometimes thickened border; 
nerve usually excurrent. Calyptra narrow, cucullate, soon falling 

off. Capsule on a long seta, usually more or less pendulous, 
rarely horizontal, pyriform, but varying from sub-globose to 
elongate-clavate, symmetrical or almost so, annulate, lid conical, 
obtuse or apiculate, not rostellate nor rostrate. Outer peristome 
of 16 long, lanceolate, undivided teeth, closely articulated, 
especially in the lower half, externally trabeculate, sometimes 
slightly perforate; inner thin, pale, with a membrane about half 
the length of the teeth, to which it sometimes adheres, with 16 
lanceolate processes alternating with the teeth, perforate or split 
and gaping along the keel or median line, usually with 1-3 
intermediate cilia sometimes rudimentary, when perfect bearing 
short transverse appendages at intervals. 

The genus Bryum is one of the largest among mosses, 
consisting of more than 400 species, to which number additions 
are frequently being made. It is the one, moreover, which both 

to student and to systematist offers perhaps the greatest difficulty. 
One reason for this difficulty lies in the fact that a very large 
number of the species are separated by very slight and incon- 
spicuous and yet apparently very constant characters, such as the 

shape of the capsule, the structure of the peristome, and the form 
of the leaf. Each of these presents, over all the extent of this 
large genus, a much smaller range of variation than is found in 
many far smaller genera, hence the difference they exhibit 
between species and species can often be at the most extremely 
slight, hard to detect, and no less hard to define. Another and 
very important difficulty lies in the fact that many species are 
almost invariably found in the barren state, and the absence of 
fruit in a Bryum often almost prohibits its certain identification. 

These difficulties would be greatly minimised if the species 
admitted of classification in groups or sub-genera on clearly 
defined characters or such as are easily observed; but unfor- 
tunately the case is quite the reverse. There is so little 
correlation between the different parts that any natural classifi- 
cation based upon more than one organ or structure seems to be 
out of the question; while, on the other hand, a classification 
based upon any single structure, such as the peristome, or the 
length of the nerve in the leaf, proves entirely arbitrary and 
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unites obviously unallied species while separating others as 
clearly akin. 

The plan [ have endeavoured to follow in the succeeding 
arrangement is to separate off certain distinct groups clearly 
defined either by a marked habit (such as Anomobryum and 
Rhodobryum) or by an important character of the peristome (as 
in Ptychostomum); and to divide the bulk of the species, then 
remaining, into two groups into which they naturally fall, each 
marked by a general concourse of characters rather than by any 
one or more clearly defined differences of structure. For con- 
venience of reference these Sections are tabulated below. 

One or two suggestions may be of use to the student in the 
examination of these mosses. To examine the structure of the 
outer peristome it is usually sufficient to flatten out an open 
capsule in water under a cover-glass and to expel the air by 
warming, but this is not satisfactory when it is required to ob- 
serve the colour of the base of the teeth, nor for the examination 

of the inner peristome; it is best therefore to separate the whole 
peristome as near as possible to the mouth of the capsule, when it 
may be separated easily into two halves and spread out flat on 
the slide. In examining the capsule to determine whether or not 
it is contracted de/ow the mouth it is absolutely necessary to ob- 
serve perfectly ripened capsules, and if possible such as have lost 
their lids before gathering; in immature capsules, even where 
apparently ripe, a contraction invariably takes place below the 
more firmly textured mouth upon drying, and this will almost 
always be found to be the case with specimens gathered before 
the fall of the lid, while capsules on the same tuft which had 
ripened fully and lost their lids before gathering will show no 
trace of this contraction. Indeed it is probably not too much to 
say that the species in which this contraction is normal in fully 
ripened capsules, as in B. turbinatum, are extremely few and 
even exceptional. It may be added that very little reliance is to 
be placed on the obtuseness or acuteness of the lid in this genus, 
as it often exhibits considerable variation in this respect even 
within the limits of a single tuft. 

A. ANOMOBRYUM. Innovations slender, julaceous ; leaves 
small, sub-equal, concave, closely imbricated; upper cells very 

narrow, linear. 

B. PTYCHOSTOMUM. Innovations not julaceous ; cells 
wider, more or less rhomboid-hexagonal. Inner peristome im- 
perfect, the cilia being absent or very rudimentary and without 
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appendages, the basal membrane often more or less adherent to 
the outer teeth. Outer teeth with numerous irregular oblique 
lines apparently connecting the transverse articulations. 

C. CLADODIUM. Innovations not julaceous; cells as in 
Ptychostomum. Inner peristome as in the last; outer without 
oblique lines on the face of the teeth, simply barred transversely. 

D. LEUCODONTIUM. Innovations not julaceous; cells as 
in Ptychostomum. Inner peristome perfect, (in B. pallens rarely 
imperfect), the cilia being usually well-developed, as long as the 
processes, with distinct transverse appendages; basal membrane 
not adherent to the outer peristome. Outer teeth pale yellow 
throughout their length, hardly thickened at base. 

E. EU-BRYUM. Innovations not julaceous (except in B. 
argenteum), cells as in Ptychostomum. Inner peristome perfect. 
Outer teeth pale yellow above, at base thickened, deeper in 
colour, orange. 

F. RHODOBRYUM. Leaves in wide terminal rosettes, 

very large, the lower scale-like. Cells large, hexagonal. Stems 
tall, robust, with creeping subterranean stolons. Peristome as in 
Eu-bryum. 

In order to assist in identifying the species of this difficult genus the following 
Key has been partly based on more artificial, but more easily observed characters, 
and should be used in conjunction with the above synopsis. The Keys to the species 
described under each Section will be found under their respective headings, on the 
page referred to in the general Key. The letters preceding the reference to the pages 
indicate the Sections. 

i os not bordered, at least in the upper part .............cssec ees eee eee neeeeeeneeee ees 2 
Leaves distinctly bordered with narrow cells ...........cecceeeeeeeeeeeeeee anes 8 

Nerve ceasing in or below apex, or leaves sub-acute .. 3 
Nerve excurrent in a distinct point, ls. acuminate ..............ccecceeeeeeee ee eceeeeeees 7 

{Peper leaves large, in a rosette, serrate ; plant stoloniferous .... 32. roseum 
3 Leaves smaller;, entire or néarly $0: secnwcssnssacasuaneaineeveasexviwesrcsscuaeneevenyenves 4 

f Branches julaceous with the short, concave, imbricated leaves; cells almost 
Bit MUR CATS iacsanecarectistrac cine neg phew acaiosamemaggisag Gaara lacuhorcvrctautts eres aaeane ome seauta A (p. 317) 
| Branches not julaceous (except argentezm, with very wide cells) ................0600 5 

Ls. much shrivelled when dry, distant, either very decurrent, or orbicular and 
5 GUIDES Sse acworth etn naniiar ahead reece cm Pace atts oh Weta Nila D (p. 323) 

Ls. less altered when dry, not markedly decurrent nor distant..............:..:00008 6 

Plant small; Is. wide, obtuse or with wide short point ...... ..........00 C (p. 319) 
6+ Plant often tall; Is. rather long and narrow, or with an abrupt, narrow apiculus... 

E (p. 326) 
f Cilia without appendages ; usually autoicous ............cccceseeeeee eee 3. Warneum 

7 \ Cilia appendiculate ; synoicous, dioicous, or barren... 2... ceeseeeeeeeeeeeeseneeeee Il 

8{ Chis without appendages, or none; (ls. acute or acuminate)*... wc (p. 319) 
Cilia-appendiculate: sisincmn)saanvensanmecnecse attanvalieesnsvadcwanasiiesneneetennormmenannmansat 9 

Leaves with thickened, bi-stratose, sharply-defined border ....... 10 
9\ Border unistratose, usually less sharply defined from the cells within............... II 

* This includes B. pendulum, see the Key to Cladodium, No. 7. 
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te Leaves twisted when dry, tufted at ends of branches ...............04. 22, Donianum 
Leaves narrower, scarcely twisted, rather decurrent, often reddish...... rr. pallens 

7 {ee turbinate and much constricted below mouth when dry ...74. ¢aurbénatum 
Capsule not markedly constricted below the mouth ...........cceceeeeee oe E (p. 326) 

A. ANOMOBRYUM. 

Ls. wide-ovate, obtuse or apiculate, not nerved to apeX .....seeececeseeeeees rz. filiforme 
Ls. narrower, more acute, nerve usually reaching apex I* concinnatum 

1. Bryum filiforme Dicks. (Azxomobryum nonnull. auct.; 
Bryum julaceum Sm., plur. auct.) (Tab. XLII. L.). 

In dense tall tufts, 2-4 inches high, pale glossy green or 
yellowish, pale brown below, stems and branches slender, filiform, 
rather rigid, julaceous, with the leaves appressed and closely 
imbricated, hardly altered when dry, concave, oval or oval-oblong, 
obtuse or shortly and obtusely apiculate, margin plane, entire or 
obsoletely denticulate at apex, nerve yellowish, vanishing at or 
some distance below the summit; cells somewhat variable in 
width, the basal shortly and widely rectangular or sub-hexagonal, 
the upper /inear-rhomboid, or narrowly linear-vermicular, 

incrassate. Comal leaves of the fertile stems longer, ovate- 
lanceolate, acute. Seta red, about 1 inch long. Capsule suéd- 
pendulous, clavate, very slightly decurved, neck tapering, shorter 
than the capsule itself, altogether 13-2 lines long, reddish brown, 
hardly contracted below the mouth when dry, lid mamillate, 
smooth, glossy. Peristome pale brown, small ; cilia appendiculate. 
Dioicous. Male flowers gemmiform. 

Var. B. juliforme (Anomobryum juliforme Solms.; Bryum 
juliforme Schp., Braithw. Br. M. Fl.). Shorter, more compact, 
yellowish. Leaves narrower, slightly apiculate, point recurved ; 
upper cells zarrower, more incrassate. Capsule slightly smaller, 
less pendulous, usually horizontal. 

Has. Wet rocks in mountain streams, common. The var. 8 among rocks in 
drier places in the south; Carbiss Bay, Cornwall, sterile (Curnow). Fr. rare, late 
summer and autumn. 

A very distinct species, with little resemblance to any other moss but the sub- 
spec. concinnatum ; B. argenteun differs in the less glossy, softer tufts, with the apex 
of the leaves white and diaphanous, and the cells quite different; Plagiobryum Zierdt 
is known by the reddish tinge of the plants and by other points detailed under that 
species. 

The var. juliforme appears to be little more than a stunted form growing in drier 
and hence less favourable habitats; even in the typical plant there is considerable 
variation in the length and width of the cells and the apex of the leaves, and at the 
most, the differences exhibited by the variety in these respects are very slight. It is. 
in some degree intermediate between the type and the sub-species concinnatum. 
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* Bryum concinnatum Spruce (Tab. XLII. M.). 

Differs from the above in the stems more slender, softer and 
more flexuose, the leaves less closely imbricated, \ess concave, 
narrower, with more acute, slightly acuminate points; nerve 
usually reaching to apex; cells wider, narrowly rhomboid- 
hexagonal, with thinner walls. Fruit unknown. 

Has. In similar situations; rare. 

The soft texture, acute leaves, and laxer areolation are the main features of this 
plant, and the nerve is rather longer. None of these points are however of great 
importance, since they are those in which J. fi/zforme is most variable ; and forms 
may frequently be found of an intermediate character. 

B. PTYCHOSTOMUM. 

Leaves bordered with narrow cells ; capsule oblong-pyriform ............ 2. pendulum 
Leaves not bordered ; capsule widely ovate-pyriform ..........seeceseeees 3. Warneum 

2. Bryum pendulum Schp. (B. cernuum B. & S., non Lindb., 
nonnull. auct.) (Tab. XLIII. A.). 

This species resembles 2. inclinatum closely in everything 
but the peristome. Certain differences have been alleged to 
exist, as that the leaves are broader in the present species, the 
arista longer, the capsule wider, the spores smoother; but 
except that the capsule is perhaps on the whole usually (but not 
constantly) a little wider and more inflated in appearance than in 
B. inclinatum, 1 do not think there is the slightest reliability to 

be placed on any of these characters. In B. pendulum the teeth 
of the outer peristome have the transverse bars connected 
together by more or less numerous oblique (rarely almost vertical) 
lines on the inner face of the teeth. These lines are visible 
through the teeth when viewed from the outside, and they give an 
appearance of an irregular net-work to the face. Inner peristome 
adherent to the outer for the greater part of its length, cilia 
absent or very rudimentary. Synoicous, sometimes sub-autoicous. 

Has. Walls, dry heaths, etc. Probably rare. Fr. spring and early summer. 

Philibert first pointed out the peculiarity of the structure of the peristome teeth in 
B. pendulum, affording a ready method of separating it from B. zuclinatum, which 
has them simply articulate with transverse bars, without oblique connecting lines, and 
it is quite clear chat until this was recognised the species was very imperfectly under- 
stood. Examined under this light, two out of every three herbarium specimens 
labelled B. pendulum usually turn out to be B. zxc/znatum, and it would appear that 
the present species is really a very rare one. At any rate it would be quite unsafe to 
refer to it barren plants, which may usually, though, of course, without certainty, be 
assumed to be B. znclinatum. 
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The inflorescence is usually synoicous, but’ occasionally gemmiform male flowers 
are found, mixed with the archegonia. 

3. Bryum Warneum Bland. (Tab. XLIII. B.). 

Short, tufted, stems with numerous innovations which are 
sometimes long and slender. Leaves not much crowded, some- 
what flexuose and erect when dry, widely ovate or ovate- 
lanceolate, shortly acuminate, with a denticulate, cuspidate point, 
the greater part formed by the slightly excurrent, reddish nerve. 
Margin almost plane or very narrowly reflexed ; cells resembling 
those of &. znclinatum, but wider, shortly hexagonal or hexagonal- 
rhomboid, the marginal narrower, forming a slender, not very 
distinct border. Seta long, 1-23 inches, capsule abruptly 
pendulous, shortly and widely ovate-pyriform, very narrow at 
the mouth, lid small; peristome almost as in B. pendulum; cilia 
3-4, very rudimentary or abortive. Autoicous, male flower among 

the comal leaves ; rarely synoicous. 

Has. Sandy ground or mud by rivers or seashores. Rare. Fr. all the autumn. 

The peristome in this species is almost exactly that of B. pendulum, and there 
need be no difficulty therefore in distinguishing it from all the British species except 
that. SB. calophyllum, of course, is quite distinct in the very concave, hardly pointed 
leaves. The leaves in the present species are wider and shorter than in B. pendulum, 
more shortly acuminate, with the nerve very shortly excurrent, the cells wider, with 
a much less distinct border; the capsule and neck both shorter, the former more 

widely oval. The time of ripening the fruit is also different. It appears to be some- 
what intermediate between that species and 4. calophylium, through which also it is 
linked with B. Marratz. 

C. CLADODIUM. 

Nerve ceasing some distance below apex ............+ 
Nerve reaching apex (or very nearly), or excurrent.... 

Leaves elliptic, obtuse ; capsule short, subglobose 
Leaves wider, usually shortly pointed ; capsule oval-oblong ......... 4. calophyllum 

Leaves sub-acute, very concave, scarcely bordered ; capsule small ...... 7. lacustre 
Leaves acute or acuminate, bordered with narrow cells.............c.cccceseeeeeeeeeeee 4 

Autoicous ; capsule asymmetrical, curved, mouth small, oblique ...9. wl¢ginosum 
Synoicous or dioicous ; capsule regular.........ssceeeeee cette eee e etter crete et eee ees 5 
Leaves shortly pointed, nerve scarcely excurrent.... vivian maida pened earteanetas 6 

5) Leaves acuminate, nerve excurrent in a longish point..........:cc:cccccssssceteesteeees 7 

6 Dioicous ; leaves wide, with a narrow border ......... 10. fallax 
(oo leaves brownish, border strong ...... 6. purpurascens 

Outer peristome teeth with transverse bars only ...... 8 tnclinatum 
7\ Teeth with oblique connecting lines between the bars............:00008 [2. pendulum] 

4. Bryumcalophyllum R. Br. (Tab. XLII. C.). 

Loosely tufted, with few radicles, pale or olive green. 
Leaves; distant, small, the terminal considerably larger, forming 
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when dry an obtuse rounded tuft; all very concave, widely 

elliptical or sub-orbicular, obtuse or shortly and obtusely 
apiculate, not bordered, margin entire or faintly sinuose at apex, 

plane or very narrowly recurved below; nerve strong below, 
vanishing below or more rarely just reaching apex; cells shortly 
and widely rectangular-hexagonal, hardly altered at margin; 
comal leaves of the fertile stem narrower, ovate-oblong, 
acuminate. Seta 1-1% inches long, firm; capsule exactly 
pendulous, oval-pyriform with a_ short, sometimes almost 
obsolete neck, the mouth rather narrow; lid conical, mamillate ; 
peristome teeth ye//ow, darker at base; cilia rudimentary. 
Autoicous; male flower gemmiform, just below the fertile flower. 

Has. Sandy shores and damp places, rare. Fr. summer and autumn. 

This species and 8. Marratzz are very distinct in the extremely concave, obtuse 
leaves, of very different outline from the typical Bryum leaf. The capsule of B. 
Marratii, sub-globose pyriform and acuminate with the pointed lid, and the 
narrower, oblong, more obtuse leaves easily separate that species from the present ; 
B. Warneum differs in the longer, cuspidate, serrate points of the leaves, and in the 
distinct structure of the peristome teeth. The fruit ripens over a long period of the 
year. 

5. Bryum Marratii Wils. (Tab. XLIII. D.). 

Resembles B. calophyllum, but differs in the narrower, 
oval-oblong leaves, which are more obtuse, entire, very concave, 
somewhat cucullate at apex, the nerve rather narrower, vanishing 
below apex. Seta shorter, more slender, capsule small, globose- 

pyriform with a very short, tapering neck, apiculate with the 
rostellate, acuminate lid, sub-pendulous, small-mouthed, dark 

reddish brown; annulus broad, persistent; peristome teeth 
narrow, deep orange-red; cilia rudimentary. Autoicous; male 
flower gemmiform. 

Has. Sandy sea-shores. Rare. Fr. late summer and autumn. 

Readily known from B. calophyllum by the characters italicised, and also pointed 
out under that species. The deep red colour of peristome is also characteristic, and 
the capsule is of a very different form from that of any of the allied species. 

6. Bryum purpurascens B.&S. (Pohlia purpurascens R. Br.) 
(Tab. XLIII. E.). 

In tufts, brown or purplish red above. Leaves resembling 
those of B. inclinatum but rather wider, more shortly acuminate, 
margin less recurved, bordered with several rows of narrow, 
yellow cells, slightly denticulate at apex, nerve yellowish, 
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shortly excurrent, or vanishing at or below apex; not red at 
base. Capsule on a rather short seta, (5-7 lines long), pendulous, 
oblong-pyriform, with the neck about equal in length to the cap- 
sule; lid convex or slightly mamillate; peristome teeth deep 
yellow, darker at base, resembling those of B. znclinatum. 
Synoicous. 

Has. Crevices of limestone rocks, nr. Litton, Yorkshire ( Whitehead, 1879). 

This species, which has only been found in Britain in the single locality named, 
is a Scandinavian plant, rare on the continent. It appears to be somewhat inter- 
mediate between B. zuclinatum and £B. /acustre, differing from the former in the 
leaves with the margins little recurved, and the nerve much less longly excurrent, 
with the cells—so far as I have been able to observe them, very little narrowed at the 
apex, while in A. zxclinatem they become very narrow there; &. dacustre has more 
concave leaves with the margins widely recurved. The brownish purple colour is 
also said to be constant. 

7. Bryum lacustre Brid. (A/nium lacustre Bland.) 
(Tab. XLII. F.). 

Loosely tufted, more or less reddish, short. Lower leaves 
widely ovate, upper ovate, shortly acuminate, concave, margin 
entire or nearly so, revolute usually almost to summit, not 
bordered or with a faint border of narrow cells, nerve reddish, 
ceasing below apex or percurrent, rarely a little excurrent ; cells 
short, wide, not much narrowed at apex. Seta slender, capsule 

small, shortly pyriform, with a neck shorter than the capsule, 
small-mouthed, inclined, more rarely pendulous, when dry and 
empty wide-mouthed ; lid apiculate, peristome small, pale; teeth 
yellow, orange at base. Cilia rudimentary. Synoicous. 

Has. Sandy places, rare. Fr. summer. 

In habit and leaf this comes, perhaps, nearer B. Warneum than any other 
species, but the peristome is that of the Section Cladodium, and by this it may be known 
at once. In this respect it more resembles B. calophyl/um, but that has more obtuse 

leaves, with the margin hardly recurved and with scarcely any border, and the 
inflorescence is autoicous ; in the present species there are usually some rows at least 
of somewhat narrowed cells at the margins of the leaves. 2B. Marratzz differs in the 
differently-shaped capsule, the deep orange teeth and obtuse leaves ; B. zuchnatum in 

the narrower leaves with more acuminate points and more excurrent nerve, and the 
cells at apex narrow. : 

B. origanum Bosw. may possibly belong here. Braithwaite makes it a synonym 
of B. pallens, but the leaves, in the only original specimens I have seen, from 

Boswell’s herbarium, gathered by Wesley in 1879, are not or scarcely decurrent, with 
the margin plane or very lightly recurved, and entirely without a border in most 
cases, or with a single row of hardly narrowed cells in some leaves; the nerve is 
markedly thick throughout the greater part of its length, and prominent at the back. 
On the whole it appears to me much more similar to B. /acustre than to B. pallens, 
but it is one of those barren plants which frequently occur in this genus, and which it 

Vv 
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is probably safer to leave undetermined. I learn from Dr. Braithwaite that Lindberg 

gathered a moss in Ireland identical with this and named it provisionally 2. 
calcareum. 1 have seen very similar plants from several localities, and am inclined to 
refer them all to the present species in preference to any other. 

8. Bryum inclinatum Bland. (Pohlia inclinata Sw.) 

(Tab. XLIII. G.). 

In close compact tufts or wide patches, densely interwoven 
below with tomentum ; deep or olive green. Leaves frequently 
interruptedly tufted, the comal crowded, numerous, erecto-patent, 
when dry erect and appressed forming an oval tuft; ovate- 
lanceolate from a rather narrow red base, gradually and acutely 
acuminate above, usually widest about the middle; margin 
reflexed to near apex, entire or slightly denticulate at the point, 
nerve excurvent in a long denticulate arista or shorter cuspidate 
point ; cells at base lax, rectangular, above hexagonal-rhom- 
boid, about twice as long as broad, narrower towards margin and 

apex, 3-5 rows at margin very narrow and elongate, often yellowish, 
forming a distinct border reaching to apex. Seta 1-1% 
inches long, capsule oblong-pyriform or clavate, sometimes a 
little curved, tapering at the neck, sub-pendulous or inclined, with 
a narrow mouth, brown or reddish brown; lid small, apiculate; 
peristome teeth yellow, orange at base, transversely articulate, 
without oblique connecting lines; inner pale, basal membrane 
adherent to the teeth, processes free, cilia none or very rudi- 

mentary. Synoicous or autoicous. 

Has. Dry heaths, walls, etc. Frequent. Fr. summer. 

This species externally resembles several others of the genus, notably 2. 
pendulum, B. caspitictum, B. pallescens, B. intermedium, B. affine, and B. 
provinceale. The difference in the peristome teeth pointed out under 2. pendulum 
will at once distinguish that species, and indeed forms the only constant distinctive 
character ; all the others differ in the well-developed, appendiculate cilia ; differences 
of inflorescence are often adduced, but the inflorescence in both ZB. zzclinatum and 
B. pendulum is too variable to give these much practical value. The cells in &. 
cespitictum are usually longer and narrower, the leaves generally broadest de/ow the 
middle and more gradually tapering ; and the present species is for the most part a 
larger plant with larger leaves than any of them except B. provinczale ; but on the 
whole the peristome must be considered the most satisfactory character. JB. 
provinctale differs also in the leaves more regularly arranged in interrupted tufts, 
wider, especially in the upper part, more rapidly pointed so that the apex is broader, 
with wider areolation at the point. 

Looser, more elongated forms occasionally occur, with the leaves less crowded 
and somewhat twisted when dry. Although the capsule is sometimes described as 
contracted below the mouth, I have never found it so except in capsules which had 
dried when slightly immature. 

The base of the teeth of the outer peristome is frequently of a very deep red. 
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9. Bryum uliginosumB.&S. (Cladodium uliginosum Brid. ; 
Bryum cernuum Lindb., non B. & S., Braithw. Br. M. FI.) 

(Tab. XLIII. H.). 

Somewhat resembling &. zuclinatum ; the innovations more 
slender, with laxer leaves, the comal tufts less distinct. Leaves 
much resembling those of B. ¢uclinatum, but less narrowly 
pointed, with the nerve more shortly excurrent; border 

thickened, of 2-3 layers of cells; and recurved. Seta long, 14 
inches, capsule inclined or pendulous, oval-pyriform, zxzcurved, 
and gibbous at back, pale brown, neck long, narrow, distinct, 

tapering ; mouth smadl, oblique, lid convex, acute; peristome 
teeth pale yellow, not orange at base, densely barred; cilia 
absent or rudimentary. Autoicous; male flower gemmiform, 
below the fertile flower. 

Has. Bogs and damp sandy places. Rare. Fr. late summer. 

The asymmetrical, curved and gibbous capsule, with the small mouth pointing 
obliquely downwards, together with the long neck and the imperfect inner peristome, 
form the best marks by which this species may be known. The shape of the capsule 
is not unlike some forms of B. padlens, but that species wants the small, oblique 
mouth, and the peristome is perfect. The thickened leaf-border is another good 
character, but not a very easy one to observe, as this can only be done by careful 
section cutting. The habitat, moreover, is usually a safe guide, as compared with B. 
inclinatum ; the peristome teeth are also less thickened at the base than in that and 
most species, and are consequently little or no deeper in colour there than above, so 
that the species is in some degree intermediate between this Section and the following 
one. 

10. Bryum fallax Milde (Tab. XLII. 1). 

Closely resembling certain forms of B. pallens ; leaves rather 
wider and shorter, very shortly pointed, with a very narrow not 
thickened border ; capsule pendulous or inclined, pyriform, with 
a long neck becoming plicate when dry ; outer peristome as in &. 
pallens, inner adherent to the outer, cilia mone or very rudi- 
mentary. Duotcous. 

Has. Damp places, very rare; Sussex and Snowdon (Mitten). Fr. late 
summer. 

This species comes very close to B. pallens, but is separated by the non- 
thickened border of the leaves as well as by the imperfect inner peristome. 

D. LEUCODONTIUM. 

[The species comprised under this Section form a natural 
group, marked by the peristome, which has perfect appendiculate 
cilia as in Eu-Bryum, but the outer teeth instead of being orange 
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at the base are of the same pale colour throughout, being little 
thickened at their insertion. Besides this there is a common 
facies about the plants, all of them having rather wide leaves, 
obtuse or shortly pointed only, not narrowly acuminate, and with 
the nerve, when at all excurrent, less than in most of the species 
of Eu-Bryum. The cells also are usually wider, and the leaves 
more flaccid and more shrunken when dry; and all the species are 
found in watery situations, and are dioicous. | 

Nerve ceasing below apex ; Is. crisped when dry 
Nerve excurrent, or nearly so; Is. scarcely crisped 

Leéaves:orbiculars ObtUSe: wisi iswidcsianaswnedaiesatialana neva gatevstzeneadieg 
Leaves acute, with long decurrent wings ....... 

{Esser bi-stratose ; plant often reddish rr. pallens 

3 Leaf-border not thickened ; capsule constricted below mouth when dry ............ 
14. turbinatum 

11. Bryum pallens Sw. (Tab. XLIII. J.). 

Extremely variable in habit, usually wth some tinge of red, 
frequently bright rose red; loose or compact, 4-3 inches high; 
leaves soft, densely crowded or distant, erecto-patent, carinate, 
concave, strongly decurrent, when dry somewhat crisped and 
flexuose, in the compact forms incurved and catenulate; oblong- 
lanceolate or widely ovate, shortly pointed, with the reddish 
nerve excurrent in a short mucro, or vanishing at or just below 
the apex; cells /ax, sub-hexagonal, with firm, often thickened 
walls, el/ucid ; margin entire or sub-denticulate at apex, recurved 
to near summit, border thickened, clearly defined, brownish, 
revolute. Seta long, capsule inclined or sub-pendulous, rarely 
suberect, pale brown, pyriform with a long tapering neck, the 
whole often slightly curved and gibbous above; mouth wide, not 
oblique; lid widely mamillate or convex. Peristome pale 
yellow; cilia perfect, appendiculate. Dioicous. Male flower 
gemmiform. 

Var. B. speciosum Schp. (B. speciosum Voit). Tall, robust, 
bright green above, reddish brown below. Leaves large, wide, 
obovate-spathulate, rounded and slightly apiculate at apex, cells 
lax, wide, chlorophyllose, border marrow, not reaching apex, 
nerve slightly excurrent in an often recurved mucro. Capsule 
larger, on a longer seta; lid smaller. Rarely fruiting. 

Has. By streams and wet places, especially on clay. Common. The var. B 
on mountains; rare. Fr. summer. 

One of the most polymorphous species of the genus. The stems at one time are 
stout and robust, with leaves 14 lines long, at others slender, almost filiform, with 

narrow, almost minute leaves ; sometimes the tufts are very loose and soft, sometimes 
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they are compact, rigid, and brittle. The brilliant rosy tint which often renders the 
tufts very conspicuous is always lost in drying. The capsule much resembles that of 
B. uliginosum, but is usually shorter and rather broader, with a wider, not oblique 
mouth and lid. In rare cases it is suberect and cernuous, resembling that of Funaria. 
The peristome is occasionally imperfect, as in B. fallax. 

B. Duvalhi differs in the wider leaves of softer texture, more distant, more widely 
and strongly decurrent, with almost plane, not thickened, margins and shorter nerve. 
Bryum turbinatum is known by the leaves less decurrent, and the very differently 
shaped capsule. 

The var. sfectoseem is a very distinct form, resembling B. turdinatum var. 
Zatifolium, but differing in the less concave and cucullate apex of the leaves, and the 

more excurrent nerve. 
It may be remarked that here, as in B. Donzanum, the border of the leaves is 

more distinct and clearly defined, even when viewed on the face and without making 
a section, than is the case with the species having non-thickened borders. 

12. Bryum Duvalii Voit (Tab. XLIII. K.). 

In very lax soft tufts, resembling the more slender, looser 
forms of B. pallens, pinkish green. Leaves very distant, when 
dry shrinking and flexuose, cordate-ovate, or widely ovate- 
lanceolate, longly and widely decurrent, lower obtuse, upper 
shortly pointed, nerve reaching almost to apex or ceasing some 
distance below ; margin almost plane, entire; cells wzde, short, 
hexagonal-rhomboid, of soft texture; the marginal in about two 
rows of narrow cells, forming an indistinct border. Capsule 
pendulous, oblong-clavate, yellowish-brown. Dioicous. Male 
flower sub-discoid. 

Has. Springs on mountains, rare; sterile in Britain. Fr. late summer. 

A very marked species, readily known by its distant, widely and strongly 
decurrent leaves, giving the stems the appearance of being winged. Webera 
Ludwigit var. latefolia and W. albicans var. glaciale have some resemblance to it ; 
the latter however has bright red stems and pale green leaves, denticulate above and 
all somewhat acute, and hardly decurrent ; in the former the leaves are much closer, 

more rounded, of much firmer texture, slightly denticulate and with the margin more 
recurved. 

13. Bryum cyclophyllum B. & S. (Mnium cyclophyllum 
Schwgr.) (Tab. XLIV. A.). 

Pale bright green, in loose, soft tufts, stems short with 
slender branches. Leaves azstant, small, the comal rather 
larger, few in number, variously spreading, zot or scarcely 
decurrent ; when dry curled; all roadly obovate or suborbicular, 
concave, obtuse, slightly cucullate, entire; nerve thin, vanishing 
below apex; cells wide, soft, hexagonal-rhomboid, marginal in 
1-2 rows, elongated, narrow, forming a weak border. Capsule on 
a rather short seta, shortly pyriform, pale, wide at the mouth and 
contracted below it. Cilia appendiculate. Dioicous. 
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Has. Marshes and sides of pools, very rare. Scotland (Grant). Fr. summer. 

This is one of the most distinct species of the genus, the rounded, quite obtuse 
leaves being unique among our species; B. Marratzz and B. calophyllum most nearly 
approach it, but the leaves are narrower and of a different colour and texture in those 
plants. 

14. Bryum turbinatum Schwegr. (Muium turbinatum Hedw.) 
(Tab. XLIV. B.). 

Densely tufted, tall or short, reddish, robust ; often with long 

straight innovations bearing sub-equal leaves. Leaves crowded, 
appressed when dry, gradually large upwards, very shortly 
decurrent, oval, shortly acuminate, carinate; margin entire or 
faintly denticulate at apex, plane or recurved, nerve stout, 

excurrent in a short point, red; cells rather large, rectangular- 
rhomboid, marginal narrow, forming a more or less distinct 
coloured border. Seta about one inch long, somewhat flexuose, 
hooked above, rendering the capsule pendulous. Capsule short 
and thick, when fully ripe turbinate, strongly constricted below 
the very wide mouth, then ventricose and rapidly tapering into 
the seta; lid large, mamillate. Peristome teeth long; cilia of 
inner longly appendiculate. Dioicous. 

Var. B. latifolium B. & S. (Mnium latifolium Schleich. ; 
B. Schletcheri var. latifolium Schp., Syn.). Tall and very 
robust, 2-5 inches, with long, stratght, almost unbranched, 
tumid stems ; yellowish green ; leaves very large, roundish oval, 
concave, sub-obtuse and apiculate, more denticulate and with the 
border more strongly marked, nerve usually ceasing at or below 
apex. Capsule longer, on a short seta. 

Has. Wet sandy places; rare. The var. 8 more rare, and very rarely fertile ; 
Scotland. Fr. summer. 

Somewhat resembling &. gad/ens in leaf this moss is quite distinct in the fruit, 
which is shorter, more ventricose, very much constricted below the wide mouth, and 

‘quite symmetrical, not curved nor gibbous. The var. /atzfolium is a very distinct 
form, notable for its large wide leaves, so concave that they will not flatten out at the 
apex ; intermediate forms, however, occur ; I have gathered one with the Rev. C. H. 

Binstead, in Brecon, as tall and robust as the variety, but with narrower, though 
equally large leaves. 

E. EU-BRYUM. 

Plant silvery white ; ls. very small, imbricate, nerve short.. ......... jl. argenteunt 
Plant red, :greensor brown \.svssnisdacitorsaisirunacensedsieanesenes 2 

Leaves not (or scarcely) bordered above ... 
Leaves distinctly bordered with narrow cells 

Margin strongly toothed above ; Is. in interrupted tufts on stem ...20. provinciale 
3 Margin almost entire, except at apex; Is. UMIfOrM .............ceeeesseeeeeeeeeeeeseeeees 4 
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Ls. widely ovate, apiculate; plant tall, tomentose ..........0.:ee eee 23. barbatum 
Ls. narrower, more or less acute Or ACUMINALE ...c.eececeseeeee ceveeeeeeeneueeeeneneues 5 

Nerve excurrent in a longish arista .. 13 
Nerve:shortlyor not excurrent: cess. sopancssmestesnmasiasiasies@antes sie sdteswonamamanssoieas 6 

Nerve scarcely or not excurrent ; apex subacute only ; Is. imbricate when dry ...7 
Nerve distinctly excurrent ; apex acute or acuminateé..........ceeeeeeeeeeeeeeceneeeeaees 9 

Leaves shining, usually reddish ; cells under 10 u wide...........0.e. ees 27. alpinum 
7 Leaves less shining, with wider points ; cells Wider .........cceeeeeeeeceneen ete eennes 8 

Leaves'distinetly cuctlate cc.csossncoss exisacevannemsasemmnrasorcr verge 29. Miihlenbecktt 
84 Leaves pale or reddish, usually mixed with gemmee, hardly cucullate ..... ......... 

28. gemmiparunt 

f Capsule abruptly rounded at base ............cccee sees eeeee eee eens 
(Capsule more or less tapering towards base . 

Cells about 5 w. wide; lid obtuse... rr 7 
Cells 10-12 w. wide ; lid apiculate ............ccccceseesceeesesesesseeeeeeeeeseneneeeaees 

tee serrulate at apex ; barren plant with mulberry-like gemme ................45 
II 

10 

24. erythrocarpum 
Leaves entite atiapers.ussusss ssasinrwesannsmonauinanseneeurnioas 190. Mildeanum 

re Leaves more or less obtuse and cucullate ; very concave 26, neodamense 
Theaves AcutecOniacuMINate: -acticaeacicnamsnsenasnndndsionternied tanatreanwtaosumtaly wiceonateal 13 

I Leaf-border very distinctly marked, bistratose.............ccceeeeseee ees 22. Donianum 
3 Border not thickened....ccccccccccccssssscsesscsccssssessesesesaee cotvsesseevsssessatesteaes 14 

‘ Leaves with shortish points, nerve rather shortly excurrent... nicl §, 
4\ Leaves Lon glyncuspldate: Or aNistate: ).scicccsiach searqacesidemen rine si'gieiteanaimsniobmaieniecataas 18 

‘i Plant small ; capsule short .............. 2g. rubens 
5\ Plant usually tall > capsule longer. s:tdsceesiarssaesanranarveseraasamares eum am xeevas 16 

16 SV MOC OUS iii sacawacwsidasdseronsiadinanedarbane Lx. bimum 
TDIGICOUSS wxsgraaae Sait cieid tho-abnletnaiigantoisa mem oaiuaais nnieiies eiddagh Sida bated anasalsniseh Made menaounne 17 

Ls. narrowly bordered ; capsule constricted below mouth when dry ........... .... 
I 14. turbinatum 

Ls. widely bordered ; capsule not markedly, constricted...75.* pseudo-triquetrum 

f Autoicous ; lower leaves reddish .........:ccccseecsasseseteserenseeeseeeeees 17. pallescens 
18, Synoicous 

Dioicous 

1 Ls. serrulate at point ; capsule usually incurved ; lid small ...... 8. tntermedium 
9\Ls. almost entire at point; capsule regular; lid larger... 17.* affine 

6 Ls. usually obovate, much twisted when dry .......ceceecceeeeeece eee e ee 2r. capillare 
Ls. ‘more tapering; Not twisted a ccassorconimnnes avaevenonsaamnenaaunviewin ah ven cemniaveniaas 21 

oA Ls. narrowly acuminate, border usually faint or absent. IQ. cespiticium 
LS Wider; DOXLAErGISHNEE ss, assasiasns’ adam omen ynd trance naeniediaintcalsi at veiee 2m.* obcontcum 

[The species of this Section naturally form three or four 
fairly clearly marked groups, which may be classed under two 
distinct heads; (I) those with the leaves usually narrowly and 
sharply acuminate, having the nerve excurrent 7 a long 
cuspidate point or artista, the leaves themselves usually 
moderately large and the plants more or less robust, the capsules 
brown, large and long, rarely under 1% lines in length and 

usually 2 lines, or more; (II.) plants often small and slender, with 
small leaves, rarely acuminate, the nerve vanishing at or below 
apex, or excurrent in a short point only ; capsules often deep red, 
small, short, rarely over 1% lines long, often less. 
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These two groups are fairly natural, and there will be no 

difficulty as a rule in determining to which of them a given plant 

belongs, although the characters above defined do not all hold 

good in every species. It may be borne in mind that all the 

species with longly excurrent nerve, and all those with long cap- 

sules (2 lines or more) fall within (I.); and that the only species 

in that group which have the leaves obtuse (B. neodamense), or 

very shortly pointed (B. dzmum and B. pseudo-triquetrum), are 
at once referable to it from their robust habit and long capsules]. 

(SUB-SECTION J). 

15. Bryum bimum Schreb. (XLIV. C.). 

Robust, tall, 2-6 inches high, pale green to purplish, stems 
stout, loosely or densely tufted, usually interwoven with brown 
tomentum. Upper leaves forming a large comal tuft, Zong, 1-1} 
lines or more, erecto-patent or spreading, straight, when dry 
usually shrunken, somewhat twisted or appressed, oblong-lanceo- 

late or lanceolate, tapering to a short point, from a wide, often 
slightly expanded red base; margin strongly recurved nearly to 
the summit, slightly denticulate at apex or entire; leaves on the 
barren branches sub-equal, often distant, wider, more flaccid; 
nerve strong, reddish, reaching apex and usually shortly excurrent 
in a denticulate cuspidate point; cells rather smaller than in 
most of the previous species, rhomboid-hexagonal, narrower 
towards the edges of the leaves, 3-4 rows at margin very narrow, 
forming a distinct, often yellowish border. Seta dong, 1-24 inches, 

curved or bent at the top so that the capsule is sub-pendulous or 
inclined ; capsule Jong (2-23 lines), /arge, bright brown, clavate 
or sub-cylindric with a long tapering neck often nearly as long as 

the capsule, often curved slightly upwards, rarely downwards, 
very slightly contracted below the mouth when dry, lid large, 
conical, acuminate ; peristome large. Synozcous. 

Has. Bogs and pools; not uncommon. Fr. summer. 

A fine species, not likely to be confounded with any other except B. pseudo- 
triguetrum, on account of the robust habit, the large leaves with short points, and 
large, long capsule on a tall seta, and the synoicous inflorescence. It varies much in 
habit and size, being occasionally found with exactly the habit of B. pseudo-triqguetrum, 
but more commonly of a paler, green colour, with long, lax-leaved innovations, and 
soft, flaccid leaves. The capsule also varies considerably in size and length. 
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* Bryum pseudo-triquetrum Schwgr. (Mnium pseudo- 
triquetrum Hedw.; 8. ventricosum Dicks., Braithw. Br. M. FI.) 

(Tab. XLIV. D.). 

Differs from B. dmum essentially in the diotcous inflorescence, 
the male flower being large, terminal, sub-discoid; the perigonial 
bracts widely cordate or ovate-cordate. It is usually also, but 
not constantly, a stouter, more rigid plant, with the leaves more 
rigid and less shrinking when dry, of a darker colour; the capsule 
rather wider and more ventricose, more often curved and frequently 
gibbous on the under side, but none of these characters are 
constant. 

Var. B. compactum B. & S. Shorter and more compact ; 
leaves more crowded ; seta shorter ; capsule shorter and wider. 

Has. Bogs and wet places; frequent in mountainous districts ; the var. 8 rare. 
Fr. summer. 

After much hesitation I have thought it right to unite this plant with B. dzmum, 
being convinced that, beyond the inflorescence, there is no real difference between the 
plants. The pale, lax-leaved, more flaccid plants certainly as a rule belong to B. 
dimum, but this is not invariably the case; and on the other hand &. dzmum is 
undoubtedly often fully as rigid and compact, and with the leaves of exactly the same 
form, while the same variations of capsule are found in the one as in the other. I 
have found the two plants growing together luxuriantly and betraying no marked 
differences of any kind except in the inflorescence. The leaves are usually concave, 
in some forms very markedly so. 

16. Bryum neodamense Itzigs. (Tab. XLIV. E.). 

Tall, slender, brownish green, slightly branched; leaves very 
distant except at the summit of the stem, where they form a close 
coma, slightly and narrowly decurrent, droadly oval from a narrow 
base, very concave, obtuse except occasionally in the comal leaves ; 
entire, margin erect, p/ane, or very slightly recurved below ; 
nerve vanishing below the summit, rarely in the comal leaves 

reaching apex or very shortly excurrent; cells a little wider than 
in the last sub-species, the marginal forming a distinct border. 
Capsule rather shorter than in that, obovate-pyriform, neck 
shorter than the capsule itself, lid shortly apiculate. Dzotcous ; 
male flower as in B. pseudo-triguetrum. 

Has. Sandy heaths by the sea ; Southport ; Sands of Barrie. Fruit very rare, 
summer. 

This species is quite distinct in its tall stems with lax, very rounded, concave, 
almost cochleariform, obtuse leaves, which however in the comal tuft show some 
approach to the more usual Bryoid outline. In the almost plane margin of the leaves, 
as well as in their form it appears to be very distinct from B&. pseudo-triguetrum. The 
fruit has only once been found in Britain. 
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17. Bryum pallescens Schleich. (Tab. XLIV. F.). 

Usually in dense tutts, stems mostly short, 3-2 inches, with 

slender innovations ; yellowish green, tomentose below. Upper 
leaves forming a comal tuft, ovate, or ovate-lanceolate, acuminate, 

hardly decurrent, rather small, slightly twisted when dry, margin 
narrowly recurved, nerve excurrent in a rather long, toothed, 

cuspidate point; cells rather small, narrow at margin, forming a 
yellowish border. Seta about 1 inch long, capsule sub-horizontal 

or inclined, oblong-pyriform, 1% lines long, with a tapering neck 
shorter than the sporangium, symmetrical, slightly contracted 
below the mouth, brown; lid convex, apiculate. Awtoicous ; 

male flower on a separate branch. 

Has. Rocks, walls, etc., usually in mountainous regions, not common. 

Resembling a small form of Bryum bimum, and also B. intermedium and B. 
cespitictum, but differing in the autoicous inflorescence ; from the first of these it 
differs too in the more acuminate leaves with longer points, and from the other two in 
the more distinct border to the leaves. It is for the most part an inhabitant of sub- 
alpine regions, and is somewhat variable in size. 

* Bryum affine Lindb. (Webera afinis Bruch; Bryum 
cuspidatum Schp., Syn.) (Tab. XLIV. H.). 

Hardly differing from the above except in the inflorescence, 
which is syzozcous. The capsule is rather more pendulous, and 
perhaps as a rule rather smaller. 

Var. B. cirratum Braithw. (Bryum cirratum Hornsch., 
Schp. Syn.). Leaves longer, more longly acuminate, with a 
wider border; nerve Jongly excurrent in a denticulate arista; 
capsule shorter. 

Has. Walls, rocks, etc., in damp places, not common. The var. cérratum at 
higher altitudes. Fr. summer. 

I prefer to unite this plant with B. pallescens rather than with B. dzmum, since 
from the former it practically differs in inflorescence alone, while it is separated from 
the latter not only by differences of habit and size, but also by the form of the leaf, 
much more resembling in that B. pallescens than B. b¢mum. The var. czrratum is 
the alpine form of the species. 

18. Bryum intermedium Brid. (Tab. XLIV. G.). 

In dense tufts, deep green, stems short with short innovations, 
about 3-1 inch high. Leaves crowded, when dry imbricated, 
hardly twisted, concave, ovate-lanceolate and oblong-lanceolate, 
acuminate, margin revolute, almost entire, nerve excurrent in a 
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rather long entire or denticulate point; cells much as in B. 
pallescens, but with the marginal ones hardly forming a distinct 
dorder, although narrower and longer than the median ones. 
Capsule brown, 1} lines long, sub-pendulous, shortly clavate or 
narrowly elliptic-pyriform, often a little gibbous on the back and 
incurved, neck rather quickly passing into the seta, mouth 
small, lid conical, obtuse or acuminate, persistent ; peristome 
small, pale, the teeth incurved when dry. Symozcous. 

Has. Wet ground and damp shady walls. Common. Fr. summer and. 
autumn. 

The leaves of this moss much resemble those of B. cespiticcum and other allied 
species, but it fruits abundantly, and may be recognised without great difficulty by the 
synoicous inflorescence and the form of the capsule, which is more pendulous than in 
B. caspiticium, B. affine, and B. pallescens, not recurved, but incurved when 

asymmetrical, and with a distinctly smaller mouth and less conspicuous peristome. 
The lid also is much more persistent, often remaining in its place for months after the 
capsule is matured. The time of fruiting is also a distinguishing character, the cap- 
sules not ripening until considerably later than in the allied species, and then being 
produced in succession for several months, so that they may be found in various 
stages of maturity in a single tuft. The leaves also want the defined border 
characteristic of most of the species, but the marginal cells are distinctly narrower, 
and as the leaf-margin is usually strongly recurved it is not always very easy to verify 
this character. It prefers moister situations than B. cespitzczzum. 

19. Bryum cespiticium L. (Tab. XLIV. 1). 

Densely tufted, about 1 inch high, pale bright silky green; 
stems slender, often with very slender innovations. Leaves. 
rather small, uppermost forming a crowded coma, oblong- 
lanceolate, usually widest below the middle, xarrowly acuminate, 
embricated and hardly twisted when dry, margin revolute to near 
the summit, almost entire, nerve excurrent in a long arista ; cells 
rather firm and narrow, the marginal ones very narrow, but 
usually hardly forming a distinct border, especially at the apex.. 
Capsule oblong-pyriform or clavate, 14 lines long or slightly 
longer, frequently gibbous below and recurved upwards from the 
neck, brown, wide-mouthed, horizontal or inclined, sometimes. 
ventricose with a smaller mouth, lid orange, mamillate or conical 
and apiculate, ot persistent; peristome rather large, pale. 
Dioicous. 

Var. B. tmbricatum (var. Kunzei Braithw., Br. M. FI. ;: 
B. Kunzer Hornsch.). Very compact; leaves  sub-equal, 
imbricated so as to render the branches julaceous, wider, ovate- 
oblong, more suddenly acuminate. 

Var. y. badium Brid. (B. badium Bruch, Schp. Syn.).. 
More slender ; bright green or reddish; leaves xarrower, more 
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acuminate; capsule shorter, obovate, less tapering at base, dark 
brown. 

Has. Dry banks, rocks and walls. Common. The var. B, Little Doward, 
Herefordshire (Zey) ; the var. y, Milnthorpe, Westmorland (Barnes). Fr. summer. 

A common species, but frequently barren ; when fertile however the capsules are 
produced abundantly. They are somewhat variable in form and usually more or less 
gibbous below, nearly horizontal when dry, and wide-mouthed ; by which characters 
and by the dioicous inflorescence the species may be known from B. zntermedium. 
B. capiliare is known by the very different leaves, B. zclénatim—usually a more 
robust plant—and &. pendulum by the imperfect inner peristome and distinctly 
bordered leaves, B. affine by the synoicous inflorescence, and 2. pallescens by the 
autoicous inflorescence and more distinctly bordered leaves with wider cells. It is 
this last species with which, perhaps, the greatest difficulty is likely to arise. 

The absence of a border to the leaves cannot, I fear, be relied upon as a 
‘thoroughly constant and satisfactory character, as forms undoubtedly occur in which 
this structure is decidedly manifest. 

20. Bryum provinciale Philib. (Bryum canariense Schp., 
non Brid., nonnull. auct.) (Tab. XLIV. J.). 

Resembling B. zuclinatum. Stems robust, 1 inch high, in 
loose tufts; leaves zuterruptedly tufted, the terminal of each 
year forming a large rosette, those of the intermediate parts of 
the stem much smaller; upper leaves closely imbricated and 
hardly twisted when dry, large, obovate or widely ovate-spathu- 
late, sub-acute or acute, not acuminate, margin recurved to near 

but not to apex, above strongly toothed, nerve strong, red, 

excurrent in a somewhat recurved cuspidate point ; cells regularly 
hexagonal-rhomboid, remaining wide to near the margin and 
apex, one or two rows only at margin slightly narrower. Capsule 
pendulous, on a long red seta cygneous at the summit, oblong- 
cylindric with a long tapering neck, dark brownish red, large, 
153-2 lines long, lid conical, acuminate or apiculate; peristome 
large, yellowish. Autoicous and synoicous, often on the same 
plant. 

Has. Dry calcareous hills, often in woods, chiefly in the south, rare. Fr. summer. 

Although resembling in habit some forms of A. zzclinatunt, this plant is perhaps 
more allied to B. capz/lare, from which however it is easily known by the firmer, 
more serrate leaves, not spirally twisted when dry, and arranged in conspicuous, 
interrupted tufts. This latter feature occurs at times in 2. zzzclzzatum, but there is 
no great difficulty in distinguishing B. provinciale from it, as well as from all the 
“species with similar leaves, if the following points bekeptin mind. In B. zxclinatum 
the leaves at the apex are narrowly acuminate, indistinctly toothed, and with the 
-cells all becoming narrower, especially towards the margin, those at the edge being 
extremely narrow and elongated; in B. provdnczale the apex is wide, hardly at all 
acuminate, with distinct and spreading serratures for some way down the leaf, and 
with the cells hardly altered towards the apex, only a single row or at most two at 
the very margin being slightly narrower than the rest. The capsule resembles that of 
B. capillare. 
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21. Bryum capillare L. (Tab. XLV. A,). 

Loosely or densely tufted, soft, deep green, reddish below, 
4-2 inches high, with numerous branches. Leaves loosely or 
densely set, the comal not very distinct, when dry usually strongly 
spirally twisted round the stem, with the points flexuose; some- 
times, especially in the laxer forms, not spirally twisted but 
variously spreading or incumbent; softin texture, much shrink- 
ing when dry; wide, obovate-spathulate, variable in length, plane 
or concave, shortly acuminate and rather suddenly cuspidate or 
piliferous with the longly excurrent often reflexed nerve, which 
is broad below; margin entire or finely toothed, variously 
recurved ; cells rhomboid-hexagonal, short and rather wide, 
thin-walled, the marginal in several rows very narrow, forming a 
distinct but not thickened border. Seta long, capsule /arge, long 
(about 2 lines), sub-cylindrical with a distinct neck of almost 
equal length, horizontal or inclined, hardly contracted below the 
wide mouth when dry, symmetrical or rarely slightly curved, 
bright brown or deep brownish red, the mouth deep red and 
glossy, lid orange-red, conical-apiculate; peristome large, reddish 

at base, pale above. Dvozcous; rarely autoicous; the var. 8 
synoicous. 

Var. 8. torquescens Husn. (B. torquescens B. & S., plur. 
auct.). Inflorescence synoicous. Capsule deep reddish brown. 

Var. y. macrocarpum Hiibn. Fodust, densely tufted; capsule 
large, long, deeper in colour. 

Var. 8. rosulatum Mitt. Very short. Leaves crowded in 
terminal rosettes, quite entire, often twisted and recurved at apex, 
nerve vanishing considerably below the summit, leaf-border 
narrow. 

Var.«. flaccidum B.& S. Stems short with slender branches. 
Leaves soft, narrow, spreading, shrinking when dry but not 
appressed nor spirally twisted, distant, more distinctly toothed. 

Var. ¢ Ferchelit B. & S. (B. Fercheliz Funck). Densely 
tufted, branches slender, dull green; leaves small, subequal, very 
concave, cymbiform, rounded-obovate, suddenly pointed with the 
flexuose, sub-piliform nerve; ¢mbricated, hardly twisted when 
dry. Capsule smaller. 

Has. Walls, rocks, tree trunks, etc. Abundant. The var. ¢orguescens rare, 
chiefly in the south ; var. macrocarpum the common form in moist subalpine districts ; 
var. rosulatum, Sussex (Mitten) ; var. flaccidum rare, in moist, sheltered situatiors ; 
var. Ferchelii, Killin (Hunt) ; Buxton (Barker ) ; Litton Dale, Derbyshire ( Wahite- 
head). Fr. summer. 
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One of the most abundant and variable species of the genus ; the above varieties 
-do not, by far, exhaust the various forms, but they appear to be the most strongly 
marked British ones. The synoicous inflorescence appears to be the only reliable 
character by which to distinguish the var. ¢orguescens ; and even this is, according to 
the observations of reliable authorities, subject to variation, both synoicous and 
dioicous flowers being found on the same specimen. The somewhat different distribu- 
tion is the only other character that can be claimed for it,—the deep red capsule being 
equally characteristic of dioicous plants—and this, even were it more pronounced than 
it actually is, could not be allowed to constitute specific rank in the absence of other 
characters. 

B. capillare is usually recognised without difficulty by the soft, wide leaves, very 
generally spirally twisted when dry, with short, chlorophyllose cells, the chlorophyll 
grains being very beautifully and distinctly defined even after drying. 

The var. Yercheliz is a very distinct form, and should, I think, with Limpricht, 
be united with the var. e/egans (B. elegans Nees) which is characterised by the same 
form of leaf. 

* Bryum obconicum Hornsch. (B. capillare var. obconicum 
Hiibn., Braithw. Br. M. Fl.) (Tab. XLV. B.). 

Differs from Bryum capillare in the shorter, dense tufts, the 
leaves less spathulate, rather ovate or ovate-oblong, more 

acuminate, not twisted when dry, but appressed and incumbent ; 
capsule rather smaller, with a somewhat longer more tapering 
neck. 

Has. Dry heaths and rocks. Not common. Fr. summer. 

The practice of modern authors, to unite this plant with B. cagzllare, is doubtless 
the right one. There is very little difference in the form of capsule, and that of the 
leaves is very little greater than in some of the above varieties; they are usually 
rather smaller, and being closely appressed and straight when dry, they give a very 
different look to the plant. The capsules, as often occurs in this genus, are variable 
in size even within the limits of a single tuft. 

&. obconicum is easily recognised from B. caspiticium, B. intermedium, etc., by 
the broader leaves and almost or quite symmetrical capsules. 

22. Bryum Donianum Grev. (Tab. XLV. C.). 

Shorter than &. capillare ; leaves more densely crowded in 
short comal tufts, tw7sted when dry but hardly spirally con- 
torted, ovate-oblong, somewhat acuminate, zerve excurrent in a 

very short point, border yellow, of several rows of cells, 
thickened ; areolation firmer, margin more distinctly and regularly 
toothed. Capsule resembling that of B. capzllare, especially the 
var. torguescens, usually somewhat curved. Dioicous. 

Has. Stony ground and gravelly banks ; not common. Fr. summer. 

Much resembling &. capzl/lare, but known by the characters italicised; the 
thickened border especially is characteristic ; and the same remark applies to this 
structure as was made under &, gad/ens. It is generally of a more reddish tinge, the 
leaves somewhat more rigid and solid, the excurrent nerve shorter and more rigid. 
It is a southern species. 
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23. Bryum barbatum Wils. (B&. Stirtoni Schp., Syn.) 
(Tab: SCV. Di: 

Densely tufted, 13 inches high, pale green, soft. Lower 
leaves small, nerve vanishing below apex; upper rather larger, 
concave, widely oval, suddenly acuminate or apiculate, the nerve 
excurrent in a recurved cuspidate point; margin entire, plane ; 
cells shortly rhomboid-hexagonal, the marginal hardly different, 
about one row slightly elongate but otherwise unaltered, xof 
forming a distinct border. Dioicous. Fruit unknown. 

Has. On the ground near the top of Ben Ledi (St2rton and McKinlay, 1864.) 

The position of this species must remain doubtful, as it has not been found in 
fruit, the above being the only occasion on which it has been gathered ; it seems how- 
ever to be nearest B. capzliare, differing in the quite entire leaves with the margin 
plane or erect and without any trace of a border. 

(SUB-SECTION II.) 

24. Bryum erythrocarpum Schwgr. (B&. sanguineum Brid.) 
(Tab. XLV. E.). 

In short, loose tufts, often with a tinge of red; stems slender, 
often bearing at the base globose multicellular crimson trans- 
lucent gemmeze. Leaves crowded or distant, rather rigid, erect 
when dry, not forming comal tufts, small, ovate-lanceolate or 

lanceolate, margin variously revolute, denticulate above; nerve 
reddish, vanishing at apex or excurrent in a short mucro; cells 
longly hexagonal-rhomboid, marginal in one or two rows 

narrower, but rarely forming a distinct border. Seta slender, 
rather flexuose, 7-7 inches long, variously hooked above; cap- 
sule pendulous, about 14 lines long, narrowly oblong-pyriform 
with a slender tapering neck, slightly incurved, bright crimson or 
purplish, rather wide-mouthed after the fall of the lid, which is 
bright shining crimson, conical-acuminate; peristome rather 
large, reddish. Dioicous. 

Has. Sandy heaths, etc. Common. Fr. summer. 

A beautiful species when in good fruit, but very frequently found sterile only, 
when the stems and branches are more elongated. The red radicular gemmez, which 
are very conspicuous, are apparently characteristic of this and the allied B. rabens 
and B. atropurpureum, and as in barren plants they usually occur abundantly, they 
form a useful feature for identifying this group; in addition to which the leaf is dis- 
tinct in form and structure. The difficulty therefore lies principally in separating the 
various species of the group. B. atropurpureum differs in the shorter capsule with 
abruptly ending neck, B. murale in the narrower cells, obtuse lid and wider, larger 
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capsule. It is doubtful whether any differences between B. atropurpureum and B. 
erythrocarpum founded on the leaves, are constant ; these however in the present 
plant are usually longer and narrower, with the nerve more decidedly excurrent. 

* Bryum rubens Mitt. (Tab. XLV. F.). 

In straggling, loose tufts, nearly allied to B. erythrocarpum. 
Leaves with the marginal cells narrow and elongated in 2-3 rows, 
forming a distinct, often coloured border; cells larger. Capsule 
less pendulous, often almost horizontal, paler and less brightly 
coloured, the neck a little less tapering and slender ; lid large, 
acutely acuminate. 

Har. Sandy ground, rare. Sussex (Afitten); Salcey, Northamptonshire 
(Dixon). Fr. summer. 

The presence of a distinct border in this plant is of less value as a specific 
character than at first appears, inasmuch as traces, at times very distinct, of the same 
structure may be seen in B. erythrocarpum. There is, however, in addition to this, a 
peculiar faczes belonging to B. radbens, due partly to the untidy straggling growth, 
partly to the different position of the capsules, which appear to be constant in my 
specimens from Salcey, the only ones I have seen. The cells also seem distinctly 
larger than in B. erythrocarpum. The gemme are present as in that species. 

25. Bryum atropurpureum W. & M. (B. bicolor Dicks., 
Braithw. Br. M. Fl.) (Tab. XLV. H.). 

In close tufts, resembling 2B. erythrocarpum, but usually 
shorter ; leaves a little wider, but not constantly so; nerve rather 
less excurrent, sometimes vanishing. Seta short, less than one 

inch tn height, arcuate above; capsule pendulous or nearly so, 
small, thick, and short, less than one line in length, shortly 
oblong or obovate, with an indistinct neck abruptly passing into 
the seta, deep purple-red, slightly contracted at the mouth, lid 
bright red, shining, wide, conical, shortly apiculate. Dioicous. 

Var. B. gracilentum Tayl. Taller and more slender; \eaves 
broader, the nerve often vanishing below apex. Bulbiform 
gemme are borne in the axils of the upper leaves. 

Has. Clay banks, roadsides, etc. Common. The var. 8 with the type, 
frequent. Fr. early summer. 

Easily recognised by its bright red fruit, which differs from that of the allied 
species in the abruptly ending neck, not tapering into the seta, and in its generally 
short, thick outline ; it is not unlike that of B. argenteum, with which it often grows, 
but the vegetative part is quite different. When barren it is with difficulty separated 
from the preceding species ; indeed it is not safe to attempt to separate barren plants 
except in the case of extreme forms. 

Bryum Barnesti Wood (Schp. Syn.) appears, in part at least, to belong here. 
I have only seen a single stem, labelled as collected by Barnes, and the areolation, 
both upper and lower, agrees very nearly with some forms of the present species, 



BRYUM. 337 

while in no way agreeing with B. argenteum, to which Braithwaite refers it ; the cells 
being exactly rhomboid-hexagonal with very thin walls, while 8. axgenteum has the 
cells more or less distinctly incrassate, and usually more or less vermicular and some- 
what obtuse at the ends; nor is there anything in the habit or leaf form to recall that 
species. Possibly more than one plant was included in his gatherings, and in any 
case the specimens appear to represent oue of those undeveloped, somewhat abnormal 
barren forms not uncommon in this genus, and often impossible of identification. 

26. Bryum murale Wils. (Tab. XLV. G.). 

Resembling B. erythrocarpum, but in more dense, compact 
cushions; the leaves crowded in terminal tufts, more rigid, wider 
at the base, oblong, acuminate, margin narrowly reflexed, nerve 
thick, excurrent in a cuspidate point; cells distinctly narrower 
than in the two preceding species, xarrowly linear-rhomboid, 
rectangular at base. Seta %-7 inch long, arcuate or hooked 
above, capsule sub-pendulous or inclined, finally often horizontal, 
larger than in B. erythrocarpoum, 1% lines long, wider, oblong. 
pyriform or widely pyriform, neck shorter and less tapering ; 
bright red, sometimes contracted at the mouth, persistent; lid 
large, obtuse or apiculate, shining. Dioicous. 

Has. On mortar of walls; not common. Fr. early summer. 

In the form of fruit this species is somewhat intermediate hetween 2. erythro- 
carpum and B. atropurpureum, being less tapering in the neck than the former and 
more so than in the latter ; but it is larger than either, with a more elevated lid; the 
narrow cells form a good and easily observed character by which even barren plants 
may be known. The old black capsules of the previous year may usually be found on 
the same tuft with the ripening ones. 38. surale appears to prefer the mortar of zew 
walls, and sometimes disappears suddenly from spots where it has been very abundant. 
Like B. cespitictum it sometimes has the capsules small-mouthed and ventricose or 
widely pyriform. I have found it in very fine fruit but with this condition of capsule 
very marked ; and in Wilson’s Herbarium there is a drawing of the same form, 
labelled ‘‘ forma mzcrostoma,” from Bangor ; it has then a very different appearance 
from the typical form, but as the fruit ripens the distinctiveness diminishes. It is 
possible that it is in some degree a pathological condition. 

These three species, B. exythrocarpum, B. atropurpureum and B. murale form 
a distinct and natural group, characterised by their blood-red capsules and small 
leaves of a fairly uniform type, acuminate with the nerve shortly excurrent and with 
small, rather narrow cells. 2. mzrale forms a somewhat intermediate link with the 
next group in areolation and leaf-outline, but differs widely in the acuminate, acute 
leaves and cuspidate nerve point. 

27. Bryum alpinum Huds. (Tab. XLV. 1). 

In dense, wide tufts, 77g7d, robust, 1-3 inches high, usually of 
a deep glossy crimson, or variegated with red and green, with few 
branches. Leaves usually sub-equal, erecto-patent, when dry 
straight and closely imbricated, and very glossy, narrowly 
oblong-lanceolate, obtuse or acute, not or rarely acuminate, 
decurrent, concave, margin reflexed, entire or faintly denticulate at 

WwW 
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apex, nerve thick, vanishing below or reaching apex, rarely 
slightly excurrent, purple, cells xarrowly linear-rhomboid, 
usually, in the older leaves especially, very narrowly linear and 
incrassate, narrower still towards margin but not forming a 
distinct border. Seta flexuose, about 1 inch high, capsule 
variable, 1-13 lines long, pendulous or inclined, deep red, 
pyriform, with a tapering neck, small-mouthed, persistent ; lid 
glossy, mamillate. Peristome reddish. Dioicous. 

Var. B. viride Husnot. More slender, leaves Jess closely 
imbricated, pale green or very slightly tinged with red, more 
acute ; cells a /7ttle wider, less incrassate. 

Var. y. atstantifolium Dixon n. var. Tall, robust, green 
above, pale reddish brown below. Leaves /arge, long, distant, 
divergent, tapering, rather more loosely areolate. 

Has. Wet alpine and sub-alpine rocks ; rarely on less elevated heaths ; common 
except in the lowlands. The var. B at low altitudes, not common. The var. y on 
stones ina mountain stream, Honister Pass, Cumberland (Dixon, 1895). Fr. rather 
rare, summer. 

One of the most beautiful of our mosses, with a splendid almost metallic lustre 
and rich colouring. The var. merddionale Schp. is only a rather narrow-leaved, 
narrowly areolate southern form. The var. viride is in its extreme form a very 
distinct and different looking plant, resembling B. AMe/deanum very closely ; inter- 
mediate forms between it and the type may however often be found. 2. alpcnum is 
the type of another well defined group, including also B. gemmiparum, B. Miihlen- 
becktt and B. Mildeanum, known by their deep red capsules, the leaves erect and 
imbricated when dry and little altered, more or less oval-oblong, obtuse or slightly 
acute, hardly acuminate, with the nerve vanishing or at most shortly mucronate, and 
the cells frequently very narrow. It can hardly be confused with any species except 
the ones in question ; of these B. Miihlendecki? differs in the obtuse, cucullate, widely 

areolate leaves, B. gemmzparum in the shorter stems, wider, less pointed, less rigid 
leaves with rather wider cells, and &. A¢i/deanum, as pointed out under that species, 
in the more excurrent nerve, wider cells and other points. 

The plant described above under the name of var. distantifolium is a marked 
form, well deserving of notice; the leaves are much more distant than in any form I 

have seen of this species, not imbricated, spreading or divergent, longer and larger 
than in the type, and of the same colour as in the var. wzrzde. 

28. Bryum gemmiparum De Not. (Tab. XLV. J.). 

Resembling 2. alpinum, but paler, in shorter, stunted tufts ; 
the young shoots bright green, the older reddish. Leaves wider, 
ovate, shortly and widely, almost obtusely pointed, nerve 
vanishing below apex or just reaching it; cells wider, narrowly 
hexagonal-rhomboid, thin-walled, narrower at margin, which is 
slightly reflexed below ; nerve thinner. Gemme frequently occur 
among the upper leaves. Capsule oblong-pyriform, reddish. 
Dioicous. 
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Has. Rocks by water; R. Usk, Monmouth; R. Grwyne, Brecon. Both 
sterile. Fr. spring. 

A Mediterranean species, intermediate between 2. alpinumand B. Afiihlenbeckii ; 
the leaves wider and more obtuse than in the former, with wider cells; less obtuse 
and cucullate than in the latter, and with narrower areolation. It is also of a paler 
eel oo either. It is probable that it should be ranked as a sub-species of one or 
the other. 

29. Bryum Miihlenbeckii B.& S. (Tab. XLV. K.). 

Resembling &. alpinum but more slender, paler and less 
deeply coloured, olive green, tinged with red. Leaves wider, 
ovate and elliptic, with the apex obtuse or obtusely apiculate, 
strongly incurved and cucullate, nerve stout, vanishing in the 
apex ; cells widely hexagonal, much laxer than in B. alpinum. 
Capsule oblong-pyriform, small, reddish brown. Dioicous. 

Has. Wet places in mountains, rare. Fr. late summer. 

A very distinct species, not found in fruit in this country ; but well distinguished 
by its superficial resemblance to B. a/gznum, but with broad, obtuse, cucullate leaves 
with much looser areolation. 

30. Bryum Mildeanum Jur. (Tab. XLV. L.). 

Resembling Bryum alpinum var. virtde. Tufts swollen, 
soft, pale green, bright or shining, brown or red in the interior ; 
stems slender, red below, 1-2 inches high. Leaves sub-equal, 
very concave, lower widely oval-acuminate, upper narrower, 
elliptic-oblong, gradually acute or slightly acuminate, erecto- 
patent, less crowded than in the above-mentioned plant and 
smaller, erect and appressed when dry; margin widely reflexed 
or revolute, plane at apex, entire or obsoletely denticulate at 
point, nerve strong, red in the older leaves, yellowish in the 
upper, excurrent in a stout straight mucro. Areolation much 
wider than in typical B. alpinum, and distinctly wider than in 
the var. wiride, especially in the lower leaves; hexagonal- 
rhomboid, thin-walled. Capsule purple-red, clavate-pyriform. 
Dioicous. 

Has. On rocks and among sand in and near mountain streams; rare. Fruit 
very rare, not found in Britain, ripening in late summer. 

This plant comes very near to the green, laxer-leaved form of B. alginum, and it 
is ‘quite possible that it may eventually have to be classed as a sub-species of that 
plant. I have, however, found the two growing closely intermixed, almost indis- 
tinguishable even with the lens, yet under the microscope retaining their characters 
constantly. 28. alpinum almost always shows some slight trace of red on the nerve 
and margin at least of some (even among the upper ones) of the leaves, which are all 
of nearly equal width; and in the var. wrede the lower part of the stem, as well as 
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the older leaves, is rather brown than red, and the nerve either vanishes below the 
apex or is barely excurrent. In &. Me/deanum, on the other hand, the upper leaves 
never show any trace of red, and are usually of a brilliant green rarely if ever found in 
the other species; while the lower leaves and the lower part of the stem are often 
bright red, though not constantly so; the lower leaves also are almost always 
distinctly wider than the upper, with more acuminate points and laxer areolation, the 
latter being constantly wider, or at least as wide as in the most laxly areolated leaves 
of the allied plant; and the nerve is always excurrent, usually in a distinct, rigid 
mucro, which is longest in the lower leaves. It will be seen from this that the lower 
leaves form the safest guide to the identity of the species, except as regards colour. 

Considerable variation occurs in the slenderness of the stems, but in other respects 
it is fairly constant in character; our British plant appears to be usually more robust 
than the continental one ; I have gathered it in several localities both in England 
and Wales, always taller and stronger than is usual on the continent, judging from 
specimens and descriptions. With the exception of the green form of Aryum 
alpinum I have found no difficulty in recognising it at once in the field from any of 
our other species, by the brilliant green tufts with concave, shortly pointed leaves. 
The margin is often described and figured as strongly revolute, but I have usually 
found it only slightly, though widely reflexed, so that viewed under the microscope it 
has somewhat the appearance of the flat edge of a hollow dish. 

B. gemmiparum differs in the more densely imbricated leaves, which are rather 
more obtuse, with the nerve scarcely excurrent, and the margin less widely and less 
strongly reflexed. 2. cespiticczm resembles it, but is known by the more tapering 
leaves with long hair-points. 

31. Bryum argenteum L. (Tab. XLVI. A.). 

In close tufts or patches, 4-1 inch high, pale green or whitish, 
silvery and shining when dry, slender, with terete julaceous 
branches. Leaves closely tmbricated, hardly altered when dry, 
small, widely ovate or obovate, variously apiculate or acuminate, 

very concave, margin plane, entire; nerve thin, vanishing con- 
siderably below the summit; cells small, narrowly hexagonal ; 
usually somewhat vermicular, obtuse at the ends, and incrassate ; 
wider at base; all very pellucid, the lower very slightly chloro- 
phyllose, the upper, often for half the leaf quite colourless and 
hyaline. Seta short, about }-inch high, arcuate at the top; 
capsule pendulous, rarely more horizontal by the stronger curving 
of the seta, very smad/, hardly 1 line in length, shortly oblong, 
with a very short hardly tapering neck, slightly contracted below 
the wide mouth when dry, reddish brown, lid wide, conical, 
orange ; peristome deep orange below, paler above. Dioicous. 

Var. B. majus B. & S. In taller, swollen, greener tufts; 
branches stouter ; leaves chlorophyllose almost to apex. Capsule 
hardly raised above the branches. 

Var. y. danatum B. & S. (Mnium lanatum P. Beauv.). 
Shorter, with shorter branches, hoary with the long, flexuose, 
hyaline, acuminate points of the leaves, very white when dry. 

Has. Waste ground, cinders, roofs, etc. Abundant. The varieties 8 and y 
more rare; var. majus in moister shady situations ; var. /anatum in dry warm spots. 
Fr. late autumn. 
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One of the most easily recognised of our species, resembling most Plagzobryum 
julaceum, but differing in the smaller cells, absence of red tinge and other points 
mentioned under that plant. The silvery tint is due to the extreme thinness of the 
texture of the leaves, the upper part usually devoid of chlorophyll, and the lower 
half only faintly coloured. It exhibits some variation in leaf form and habit, but not 
to such an extent as not, in general, to be easily recognised. The varieties described 
above are the extreme forms induced, the one by a rich and moist habitat, the other 
by drought and exposure to the sun. 

The capsule resembles that of B. atropurpureum, but is of a less deep red colour, 
and passes, though very rapidly, a little less abruptly into the seta. 

F. RHODOBRYUM. 

32. Bryum roseum Schreb. (Mnium roseum Weis; Bryum 
proliferum Sibth., Braithw. Br. M. Fl.) (Tab. XLVI. B.). 

Gregarious or in large loose mats; producing subterranean 
stolons, with stems 1-2 inches high, somewhat branched, robust, 
clothed for some distance upwards with minute, appressed, 
scale-like leaves, the terminal suddenly enlarged, forming a wide 
terminal rosette, deep green, horizontally spreading or erecto- 
patent, erect and flexuose when dry, very long, 3-5 or even 
6 lines, 14 lines wide, spathulate from a narrow base, acute, the 
apex somewhat twisted; margin narrowly recurved below and 
entire; in the upper half plane, spzmulose-dentate; nerve 
narrow above, vanishing at some distance below apex. Areolation 
rather large, regularly elongate-hexagonal, larger and looser at 
base, all thin-walled and highly chlorophyllose, or the lowest 
hyaline. Capsules often two or three together, on long stout 
setz 1-1} inches high, pendulous, oblong-cylindrical with a short 
neck, slightly incurved, brown; lid conical, obtusely apiculate ; 

peristome large. Dioicous. 

Has. Woods and shady hill-sides, not common. Fruit very rare, late autumn. 

A splendid plant, with beautiful rosettes of leaves sometimes as much as an inch 
across. The stems are frequently continued beyond one rosette, subsequently form- 
ing another, and innovations are produced below the flowers. In habit this species 
resembles a Mnium, such as 4%. sfzzoszm, but the areolation is quite Bryoid, as is the 
peristome. The fruit is exceedingly rare, and has only been found in three or four 
British localities. 

78. MNIUM L. (emend. B. &S.) 

Plants usually tal? and robust with large leaves. Fertile 
stems erect, the terminal leaves usually larger, forming a rosette ; 
often producing barren basal branches of a different form, 
frequently long, slender and prostrate or arched, rooting at the 
ends, the leaves sub-equal ; branching basal, rarely from below 
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the inflorescence. Leaves usually large, rounded or more or less 
elliptic or lingulate, often with a distinct border, frequently 

spinosely toothed ; nerve rarely longly excurrent ; cells rounded- 

hexagonal or quadrate-hexagonal, rarely elongate, often large, 
smooth. Capsule more or less pendulous or horizontal, oblong- 
cylindric or oval, not pyriform; lid mamillate, acuminate or 
rostrate ; calyptra very narrow, fugacious. Peristome as in the 
Section Eu-Bryum of Bryum, but with the cilia smooth or nodose, 
hardly appendiculate. 

A genus of very fine, handsome mosses, with large pellucid 

leaves, usually with a border, which is much more distinct than in 
Bryum, and sometimes thickened; and with very different 
areolation, the cells being nearly as broad as long (except at the 
base) and hardly ever rhomboidal. The capsule also is different, 
being more frequently horizontal, rarely with a distinct or taper- 
ing neck, and hence not pyriform in outline; the lid too is 
frequently beaked. The prostrate or arched barren shoots are 
only present in a certain number of our species, in the others the 
barren innovations are erect, but with the leaves sub-equal, and 
are usually taller and more slender than the fertile ones. 

Leaf Marin SOULE: » 529212 de coad cad encdauis se ohe gh aaeGGeah seuawsuosad seuieMeeegedmedes wuadea eeeeee 2 
Leaf marca toothed .s:coccadaescaiee ndasannonsasdseadachasonvetncs mene tedciceasantaacaanet ses 4 

Marginal cells scarcely distinct, all cells rather elongate 11. cinclidiotdes 
Marginal cells long and narrow, forming a distinct border.............-.scceeeeeeeeees 3 

Margin thickened, 2-4 stratose ; dioicous ; capsule oval f2. punctatum 
Margin not thickened, I-stratose ; synoicous; capsule roundish...737. subglobosum 

Ls, not bordered sscsssssirssssaiaas 0 asteoseeticansenstsoasensavnenaaacsnatienseens ro. stellare 

Border simply serrate, the teeth single, in one rank . oud 
5\ Border with the teeth in Pairs 17a: dowblé FANE iacissoaceecnideanorneenonesned sevaarves 

6 {(e ligulaté, obtuse, undulate ssccssssscsianannserssarsnsscarentncesuieatedss 
Ls. ovate or roundish, scarcely undulate ... 

Stem 1-3 inches ; cells 25-40 M..........ee eee eee 
Stem 3-1 inch; cells about 20 p, lid conic 2.0... ...ee eee cece eee eevee 2. cuspidatum 

Dioicous 3 Is. tisually acute s ld conte: sissscsesiconteavs vedawsneneetsavasiaawandiven Z. affine 
Synoicous ; ls. usually obtuse; lid rostrate .......... 

{i lanceolate, scarcely decurrent ; lid mamillate 
I\Ls. wider, with longish decurrent wings; lid conic, rostrate .............:eeseeeeee 10 

Plant tall, robust’; Is: 2-3 lines long ...ccisaciasvaees <esecsvotavvecsicvasens Q. Spinosum 
Plant smaller, 4-1 inch; ls. 14 line or less............... 

nif Gale hexagonal, small, about 12-15 «; dioicous .. ‘: 
Cells rounded at the corners, about 20 pt... ....ccccssccsccsecescones soescencesesesreneees 

Synoicous ; Is. close together on SteM............:sssceesseescseeeeceneneeeens 6. serratum 
Dioicous ; 1s. more distant, much shrivelled on drying ............0000 & riparium 

12 

1. Mnium affine Bland. (MM. cuspidatum Neck., Braithw. 
Br. M. Fl.) (Tab. XLVI. C.). 

Stems usually moderately tall, with long sterile shoots 
arched or prostrate ; bright pale green, loosely tufted, 1-2 inches 
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high, radiculose below. Stem-leaves ovate, the upper larger, 
oblong-elliptic, usually somewhat acute rarely more obtuse and 
apiculate, 24-33 lines long, narrowed and decurrent at base; 
leaves of sterile shoots usually complanate in two rows, more 
distant, wider, ovate or obovate-spathulate, often hardly narrowed 
at base and scarcely decurrent, largest in the middle of the shoot ; 
all much crisped, curled and undulate when dry, margin bordered 
with 3-5 rows of narrow-linear, cartilaginous cells, yellowish, 
spinose in the upper half with a@ single row of sharp, rather 
distant, slender teeth usually composed each of a single row of 
three cells, but variable ; nerve reaching to apex or vanishing in 
the apiculus ; cells /axge, variable in size (25-go 1), broadly oval- 
hexagonal, somewhat arranged in oblique lines radiating from the 
nerve, at apex rather smaller and more rounded, at base larger 
and sub-rectangular, all chlorophyllose, thin-walled. Capsules 
usually aggregated, 2-4 together, on long sete (1-1} in.), 
pendulous, elongate-elliptic, 2 lines in length, yellowish brown, 
finally brown; lid condcal, apiculate. Dioicous. Male flower 
discoid, terminal. 

Var. B. elatum B.& S. (war. elatum and M. Seligeri Jur., 
Braithw. Br. M. Fl.). Zad/, robust, 2-4 inches high, sterzle 
branches erect; leaves large, less strongly spinose with short 
blunt teeth, usually of 1-2 cells each ; more markedly decurrent. 

Var. y. rugicum B.& S. (M. rugicum Laur.). Small, dull 
green, leaves small, short, margin almost entire or with only a 
few obtuse almost obsolete teeth. 

Has. Damp ground in woods, ete. Common. The vars. 8, y, in bogs and 
marshes, less common. Fruit rare, in spring. 

This species varies very greatly, and is difficult to describe with precision. 
It could only, however, be confused with the two following species, and of these AZ. 
cuspidatum has the leaf-cells very markedly smaller, indeed only about half the size ; 
while AZ. vostratum difters in the synoicous inflorescence, and the rostrate lid. When 
these characters are not present there is frequently some difficulty in the determination ; 
but JL. rostratum has generally more oblong, obtuse leaves with the serratures usually 
very small and often all but wanting ; they are also less decurrent, and broader at the 

base, but it is not always safe to determine barren specimens. JAZ. affine is usually a 
more robust species than either of the other two. 

I am unable to consider JZ. Seléger¢ Jur. a good species. The differences between 
it and the var. elatum of AZ. affine at the best are but slight, and the form of the serra- 
tures, which appears to furnish the most important character, is very variable, and 
leaves may be found on the same stem exhibiting the normal type together with that 
of MZ. Seligeri, and with intermediate stages. The tall fine plants with the sterile 
shoots erect are very different from typical AZ, affine, but this is also characteristic of 
the var. e/atum. I have not found the convex form of the leaves, the strongly 
decurrent base, nor the incrassate cell-walls mentioned by Braithwaite as characteristic 
of M. Seligeri, at all a constant accompaniment of the small obtuse serratures of this 
plant. Thus in German specimens distributed as AZ. dnsigne Mitt. (z.e., M. 
Seligeri Jur.) by Dr. Fr. Miiller, with the typical short blunt serratures, the leaves are 
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hardly decurrent, and the cell-walls not at all incrassate ; on the other hand, fine 
fruiting plants collected by Grebe in Thuringia and distributed as 42 Selagert (but 
which should doubtless be classed as JZ. affine var. elatum), have the spines very 
long and slender, formed of three cells, but the leaves very strongly decurrent, and 
convex on the upper surface. 

2. Mnium cuspidatum Hedw. zon Neck. (M. silvaticum 
Lindb., Braithw. Br. M. Fl.) (Tab. XLVI. D.). 

Less robust than J/. affine ; young shoots bright pale green, 
older stems dark green; in wide patches. Sterile shoots 
prostrate or suberect, slender. Stem leaves decurrent, oval- 
oblong, the upper larger, 1-2 lines long, odovate-spathulate ; 

those of the branches shorter, smaller, rounded-oval ; all acute, 
shortly cuspidate, much crisped when dry ; border of 3-5 rows of 
yellowish cells, with a single row of small spinose teeth in the 
upper half, each tooth as a rule composed of a single spiniform 
cell; nerve vanishing below or in the cuspidate point. Cells 
small, about 20 » in diameter, hexagonal, somewhat incrassate, 
not seriate, at apex rather smaller, at base somewhat larger and 
longer, sub-rectangular. Seta pale, solztary ; capsule pale, sub- 
pendulous, oval-oblong, lid conzcal, obtuse; peristome yellow. 

Synoicous. 

Has. Damp ground and rocks in woods, etc. ; common. Fr. spring. 

A smaller species than the last, and readily distinguished from that and JZ. 
rostratum by the cells only about half the size, not arranged in radiating rows, and 
more angular. It may be recognised in the field by the smaller, shorter, more acute 
leaves, with the borders more finely and sharply toothed. All the other species with 
bordered and serrated leaves have them usually narrower and longer and always with 
double rows of teeth. 

3. Mnium rostratum Schrad. (Tab. XLVI. F.). 

Dark green, in loose patches. Stems erect, short, sterile 
branches long, prostrate or arched. Leaves usually oblong or 
slightly obovate, less tapering at the base, rounded and obtuse 
and often flattened at the summit, with a short apiculus, slightly 
decurrent, crisped and undulated when dry; those on the sterile 
shoots two-ranked, somewhat complanate ; comal leaves of the 
stems much enlarged, 2-23 lines long; margin strongly bordered, 
with a single row of irregular teeth in the upper half, which are 
usually small, thick, and obtuse, often almost obsolete; xerve 
reaching apex ; cells resembling those of YW. affine, but a little 
smaller, about 25 p in their shortest diameter, slightly incrassate. 
Capsules often aggregate, horizontal or sub-pendulous, oblong- 
oval, pale; lid with a long, straight or curved, rostrate beak, 
yellow; calyptra rather persistent ; peristome yellow. Synozcous. 
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Has. Rocks and shady banks ; frequent. Fr. spring. 

Easily distinguished from the two preceding species, when in fruit, by the long 
beak of the lid. When barren the more oblong, obtuse leaves will generally 
distinguish it, besides which the cells are larger and the serratures more obtuse than in 
MM. cuspidatum ; but as observed under JZ. affine it is sometimes, in the barren state, 
more difficult to separate from that species. Even without the lid, however, it may 
teadily be known by the synoicous inflorescence, when flowers are present. It often 
grows with JZ. punctatum, which is easily known however by its larger, wider leaves 
of firmer texture and much less altered in drying, and entire. 

4, Mnium undulatum L. (Tab. XLVI. E.). 

In large loose patches, bright pale green or darker. Stems 
1-2 inches high, erect; sterile branches longer, 3-4 inches, erect, 

somewhat arcuate and often flagelliform, dense-leaved ; stems 
branched from the coma, and stoloniferous at base. Stem-leaves 

gradually larger upwards, the comal long (often % an inch), 
lingulate, obtuse and round at apex, with a small apiculus chiefly 
formed by the slightly excurrent nerve; narrowed at base and 
decurrent, strongly transversely undulate; crisped when dry ; 
leaves of the sterile shoots similar. Nerve strong, slightly 
excurrent; margin with a narrower border than in the three 
preceding species, spinosely serrate from the base with close, 
acute teeth in a single row. Cells small, about 15 «in diameter, 

transversely elliptical-hexagonal, somewhat seriate. Capsules 
aggregated, 2-0 in one perichetium, seta orange, paler above ; 
capsule oval-elliptic, sub-pendulous, shining, pale reddish brown 
with bright red mouth and lid; calyptra fugacious; lid conzcal, 
obtuse or obtusely apiculate; peristome pale. Dvuoicous. Male 
flower discoid. 

Has. Shady woods. Abundant. Fruit rare, spring. 

One of our finest mosses, especially when the fruit is produced; the numerous 
setze springing from the terminal rosette of leaves, with the brightly coloured drooping 
capsules, render it especially beautiful. It can hardly be confused with any other 
moss ; Catharinea undulata is the one which most resembles it, but is known at once 
by the more tapering, usually acute leaves, with lamellz on the face of the nerve. 

5. Mnium hornum L. (Tab. XLVI. G.). 

Robust, in dense tufts, 1-2 inches high, dark green, the young 
shoots pale green. Stems erect, unbranched; lowest leaves 
minute, upper gradually increasing in size, comal large, forming 
a terminal rosette, 13-2 lines long, oblong-lanceolate or narrowly 
elliptic-lanceolate, more or less acute, with a sharp apiculus, very 
slightly decurrent, erecto-patent or spreading, when dry erect, 
slightly twisted, but hardly crisped or contorted. Sterile shoots 
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erect, the leaves sub-equal, crowded, not forming a comal rosette, 
resembling those already described. Margin of leaves with a 
strong reddish border, sfznosely serrate from below the middle 
with a double row of teeth which are consequently in pairs, each 
formed of a single spiniform acute cell; nerve ceasing below the 
apex, spinose at back above; cells incrassate, angular, sub- 
quadrate-hexagonal or irregular, not seriate, rather small, about 
20 p in diameter, the basal rectangular, elongate. Seta solitary, 
long, 1-14 inches, reddish, cygneous above, capsule sub-pendulous, 
finally horizontal, rather large, ovate-elliptic with a very narrow 
but distinct tapering neck, when empty somewhat ventricose, pale 
yellow with a narrow red rim; lid conical, apiculate; peristome 
yellowish. Dioicous; male flower large, discoid. 

Has. Sandy banks in woods, and about the roots of trees, sometimes on rocks 
by streams; common. Fr. spring. 

A fine species usually known by its dense, robust habit, with the leaves closely 
set and hardly crisped when dry. It does not vary much, but a very slender form 
occurs, which I have found on shady sandstone rocks, quite as slender as AL. serratum 
and much resembling that species. AZ. hornum has something of the habit of AZ. 
stellare, but is usually of stronger growth, and its bordered leaves are quite distinct, 
even with the lens. The species with which it is really likely to be confused are the 
allied species following ; in its ordinary form and habitat the resemblance disappears, 
but on wet rocks by mountain streams it may easily be confused with both JZ. serratum 
and MM. orthorrhynchum. When in fruit the pale capsule and short lid at once 
designate it ; but these species, especially the latter, are often barren, and it is then 
sometimes almost impossible to separate them in the field. There is however usually a 
decided reddish tinge about JZ. serratum and M. orthorrhynchum, especially in the 
stems; the leaves are less crowded, wider, more ovate, and more strongly decurrent ; 

still lax-leaved forms of J/. hornum may defy determination with the lens. Under 
the microscope the scarcely decurrent leaves will generally distinguish it ; WZ. serratum 
also has the cells rounded internally, and in Jf. orthorrhynchum they are rather 
smaller. 

6, Mnium serratum Schrad. (M. marginatum P. Beauv., 
Braithw. Br. M. Fl.) (Tab. XLVII. A.). 

Resembling J/. hornum, but more slender, of a darker green, 
almost always with a deep vinous red tinge in the lower part and 
with red stems; leaves shorter, wider, more distant, more con- 
torted when dry, but hardly crisped; lower stem-leaves ovate or 
obovate, upper longer, oblong-spathulate ; all acute and apiculate, 
narrowed at the base and strongly decurrent; leaves of the 
sterile shoots more distant, shorter; all with a strong red border, 
doubly spinose-serrate, the teeth acute, obtuse, or sometimes 
almost obsolete, less crowded than in M/. hornum ; nerve red, 
vanishing below apex, not spinose at back; cells 20-25 p in 
diameter, irregularly rounded, not angular, slightly incrassate, 
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at base larger, sub-rectangular. Capsules sometimes aggregate, 
horizontal, yellowish brown, finally brown, lid with a rather stout 
shortly rostrate beak, usually decurved; peristome deep yellow, 
finally brownish. S'yxozcous. 

Has. Rocks, usually by streams; not common. Fr. spring. 

MM. serratum is a plant of alpine and subalpine regions, while JZ. hornum, though 
equally at home there, is more frequently found in lowland woods. The characters. 
separating the two plants will be found under the latter species. 

Mnium serratum is often quite indistinguishable in the field from JZ ortho- 
rrhynchum, although the latter is usually somewhat more densely tufted with the leaves. 
more crowded. Under the microscope the difference is easily seen, the cells in AZ 
serratum being internally rounded, not angular, and half as large again in diameter as 
those of AZ orthorrhynchum. M. ripartum differs in its usually smaller size, more 
distant leaves, and dioicous inflorescence. 

7. Mnium orthorrhynchum B.&S. (Tab. XLVII. B.). 

Allied to the last species, but more closely tufted, with the 
leaves in the upper part of the stem and branches more closely 
set, narrower, oblong-lanceolate, doubly spinose-serrate from 
below the middle; cells often but not always seriate, angular, 
gquadrate or hexagonal, small, about 15 4 tn diameter, chloro- 
phyllose, incrassate. Seta about an inch long, red, solid, solitary ; 
capsule usually horizontal, oblong; lid shortly rostrate, straight 
or oblique. Dzorcous. Male flower discoid. 

Has. Rocks, especially in damp situations in mountainous country. Rare. 
Fruit very rare, late summer. 

In its aspect this species usually resembles a slender form of JZ. hornum, and is 
in this way often distinguishable from JZ. serratum, but by no means always. The 
dioicous inflorescence and the small angular cells are the safest guides. 

Several allied plants have been described as species from the continent and from 
N. America, some of which will no doubt stand; one of these (AZ lycopodzozdes 
Hook.) should be looked for here. It is well described by Philibert in the Rev. Bry. 
1895, pp. 2 sqq. It differs in the more distant, more laxly areolated leaves toothed to: 
near the base, as well as in the fruit ; it is in fact more nearly allied to AZ. réparium. 

8. Mnium riparium Mitt. (Tab. XLVII. C.). 

Closely resembling MZ. serratum, but with more distant 

broader leaves, usually more quickly narrowed at the base, 
ovate-oblong; on the sterile shoots often rounded-ovate ; cells 
resembling those of MM. serratum, about 20 p in diameter, 
rounded, hardly angular. Seta short, pale red; capsule horizontal 
or sub-pendulous. Dzozcous. 

Has. Shady woods and rocks by water, very rare. Sussex; Yorkshire; 
Perthshire. Fruit not found in Britain, spring. 
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Husnot (Muscol. Gall.) unites this with MZ. serratum as a variety, and it is 
indeed very near that species ; as, however, it differs in habit and leaf-form as well as 
in the inflorescence, I have retained it as a species, but with some expectation that it 
will ultimately have to be united with the above. Although usually a much more 
slender plant, smaller in all its parts, it is not always so ; the specimens distributed in 
the Musci Gallia (No. 724) by Geheeb are by no means markedly so, and I have 
gathered a plant on Ben Lawers that must, if AZ. réfarium be retained as a species, 
be referred to it, but hardly more slender or smaller than ordinary JZ. serratum. 
The Musci Gallize plant too has the leaves tapering to the base almost as in the latter 
‘Species. 
y M. orthorrhynchum differs in the denser, narrower leaves with smaller, angular 

areolation. The serration in this as in the allied species varies considerably in 
acuteness and other points. 

The Ben Lawers plant above referred to is the female plant, the first, so far as I 
am aware, that has been found in this country, those from the other localities being 
according to Braithwaite either male or sterile. 

9. Mnium spinosum Schwer. (Bryum  spinosum Voit) 
(Tab. XLVIL. F.). 

Tall, robust, loosely and irregularly tufted, 2-3 inches high, 
dark dull green. Sterile shoots erect or curved, resembling the 
fertile ones. Stems stout, rigid, almost naked at base, the lower 
leaves very small, scale-like, upper crowded, very large, 3-4 
Lines long, 1% lines broad, widely elliptic-oblong, obtuse and 
apiculate or widely acute and shortly acuminate, narrowed at 
base and longly decurrent ; spreading when moist, when dry 
erect, imbricated, twisted and undulate, but not strongly crisped ; 
solid in texture, highly chlorophyllose; border strong, narrow, 
cartilaginous, often purple, of 2-4 rows of very narrow cells, 
sharply spinose from below the middle with a double series of 
Strong acute teeth. Nerve shortly excurrent in a cuspidate acute 
point, reddish, spinose at back above. Cells chlorophyllose and 
opaque, the basal very narrow, rectangular; the upper angular, 
irregularly hexagonal-rectangular, usually elongate, about 20 p 
in width, mostly arranged in curved lines radiating from the 
nerve, strongly incrassate; often a little larger towards apex. 
Capsules often aggregate; seta rather short, under an inch in 
height, capsule sub-pendulous, elliptical ; lid shortly and stoutly 
rostrate; peristome reddish brown. JDioicous; male flowers 
large, discoid. 

Has. Shady rocks on mountains, very rare. Ben Lawers; Clova. Fr. late 
summer. 

A fine species, but of a dingy colour, and not easy to gather in good condition; 
it has only been very sparingly found in fruit in this country. Its large, wide leaves, 
very strongly decurrent, readily distinguish it from JZ hornum and all the other 
allied species. 

M. spinulosum B. & S., a closely allied species, smaller, of a brighter colour, 
and synoicous, is found on the continent in similar localities, but more rarely. 
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10. Mnium stellare Reich. (Tab. XLVII. D.). 

Densely tufted, 1-4 inches high, deep green or bluish 
green, soft. Stems and sterile shoots erect, similar. Leaves 
gradually larger upwards, the upper rather crowded, e//iptzc- 
oblong, decurrent, when dry appressed, twisted and slightly 
crisped, rounded at the apex and acute, or obtuse and apiculate; 
not bordered, margin with a single series of irregular rather 
distant spinulose obtuse teeth from below the middle; nerve thin, 
vanishing below apex, not spinulose at back; cells irregular, sub- 
hexagonal or sub-quadrate, usually angular, incrassate. Seta 
solitary ; capsule inclined or horizontal, oblong; lid conical, 
obtuse; peristome yellowish. Dzozcous. Male flower discoid. 

Has. Shady woods and rocks, not common. Fruit very rare, summer. 

Known by its soft tufts, the leaves broad (but exhibiting considerable variety in 
form), wanting the cartilaginous border which is conspicuous in almost all the other 
species, being especially shiny and noticeable in the dry state; the colour also is 
somewhat different from that of any other species, and on the whole the plant is not 
difficult to determine, when once known; under the microscope of course the non- 
bordered, toothed leaves at once distinguish it. 

An allied continental species, AZ. Alyttzz, has the leaves bordered, the cells 
smaller, the teeth somewhat in pairs. 

11. Mnium cinclidioides Hibn. (Byum cinclidioides Blytt.) 
(Tab. XLVIL. E.). 

Stems tall, 3-6 inches, slender, simple or with a few slender 
lateral branches ; sterile branches similar, longer and more slender. 
Loosely tufted, yellowish green. Leaves thin, large, rather 
distant, lower ovate, upper widely oblong-lingulate, rounded and 
obtuse with a minute apiculus, somewhat undulate, when dry 
somewhat crisped; ot bordered, margin entire or very faintly 
irregular here and there with projecting cells; nerve ceasing 

considerably below apex ; cells rhombotd-hexagonal, more or less 
seriate in radiating lines, 2-3 times as long as wide, about 20 m in 
width, thin-walled, sparingly chlorophyllose; the marginal in 
several rows parallel to the edge of the leaf, longer and narrower,. 
but not forming a distinct or cartilaginous border. Seta long, 
slender, capsule shortly oval, pendulous; lid conical, apiculate ; 
peristome brownish. Dzozcous. 

Has. Mountain bogs, rare. Fr. summer. 

A very fine species, known at once from the two following plants, which it most 
resembles, by the pale yellowish colour, and the thinner leaves without a distinct 
border. 
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12. Mnium punctatum L. (Tab. XLVII. G.). 

Tall, robust, 3-6 inches high, dark green; sterile shoots 
erect. Leaves /arge, distant, the terminal 5-6 forming a rosette, 
larger, all patent, of solid texture, undulated and contracted when 
dry, but hardly crisped, broadly obovate, 3-4 lines long, 2-23 lines 
broad, from a very narrow base, ot or hardly decurrent, at apex 
broad, flat, slightly emarginate, usually minutely apiculate ; 
border cartilaginous, thickened, of 2-4 rows of cells in several 
layers, entire, usually purplish brown; nerve reaching to the 
apiculus or ceasing just below, cells somewhat variable in size, 
large, angular, elongate-hexagonal, somewhat seriate in radiating 
rows, incrassate. Capsule on a long, pale seta, sub-pendulous, ' 
finally horizontal, ovate-oblong, pale yellowish when ripe, finally 
brown; lid acutely rostrate. Peristome teeth yellowish, darker 
at base; outer teeth and inner peristome very finely and evenly 
papillose ; outer face of the teeth formed of oblong plates 6 or 8 
times as wide as high; inner face with many (30-35) dense 
transverse bars. Dzoicous. Male flower discoid. 

Var. B. elatum Schp. Tall, densely tufted. Leaves larger, 
rounded at summit without an apiculus, with a narrower, hardly 

thickened border; nerve ceasing at some distance below apex. 

Haz. Damp sandy and rocky places. Common. The var. 8 on mountains. 
Fr. spring. 

Except JZ. cénclidioides, which has thinner, non-bordered leaves, there are no 
species of the present genus with which this plant is likely to be confused, but JZ 
subglobosum. ‘The latter differs essentially in the synoicous inflorescence, and usually, 
but not always, in the shorter, subglobose, pendulous capsule and the narrow, pale, 
not thickened border to the leaves, which are also not apiculate and have the nerve 
shorter. All these last vegetative characters are however sometimes found in the 
present species, notably its var. e/atwm, as are also, according to Amann (Kev. Bry. 
1890, pp. 53 sqq.), the form and direction of the fruit. According to this author it is 
quite unsafe to separate these ambiguous forms except by the inflorescence or by the 
characters of the peristome italicised under each species, which are however easy of 
decermination. 

Cinclidium styeium differs in the deeper colour, smaller, rounded-spathulate 
leaves, with longer, more distinct apiculus, etc. 

13. Mnium subglobosum B. & S. (M. pseudopunctatum 
B. & S., Braithw. Br. M. Fl.) (Tab. XLVIII. A.). 

More slender; resembling the var. e/atum of the last species ; 
the border of the leaves not thickened, less distinct and less 
coloured, of 1-3 rows only of thin, narrow cells; odtuse and 
emarginate, with the nerve ceasing considerably below the 
summit. Capsule small, short, subglobose, usually pendent. 

Peristome brown all over; outer and inner with papillz, forming 
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an irregular network of lines; plates of the outer surface of the 
teeth only 2-4 times as wide as high ; transverse bars of inner 
face less numerous (15-25) and more distant at the base of the 
teeth. Synotcous. 

Has. Bogs and marshes, rare. Fr. spring. 

This species, according to Amann, often grows intermixed with the foregoing, 
and can hardly be separated from it without the inflorescence or the capsule with 
peristome. 

79. OINCLIDIUM Swartz. 

A genus of mosses closely resembling certain species of 
Mnium, such as M. punctatum, in habit and foliage. Capsule 
similar, lid convex; peristome teeth short, obtuse, tncurved ; 
inner peristome of 16 narrow-linear processes from a very 
narrow basal membrane, supporting a dome-shaped cupola. 
Spores large. 

The peristome with its elegant dome-like membrane 
supported on slender pillars, between which the obtuse outer 
teeth curve inwards, forms the main character by which 
Cinclidium is separated from Mnium. There are several other 
species, all confined to northern latitudes. 

1. Cinclidium stygium Sw. (Tab. XLVIII. B.). 

Resembling the less luxuriant forms of M/nium punctatum ; 
but always with @ strong reddish tinge, often deep purplish 
black, the young shoots only being green; stems densely 
interwoven with dark purple tomentum. Leaves rather small, 
lower distant, upper crowded in a terminal rosette, rounded-ovate 

or obovate, from a narrow base, obtuse with a short wide 
apiculus ; when dry crisfed and undulate. Border strong, red, 
not thickened, of several rows of narrow cells, entire or 
denticulate in the apiculus only; nerve strong, red, reaching apex 
and confluent with the border in the apiculus. Cells resembling 
those of Mnium punctatum. Seta long; capsule pendulous, 
elliptic-oblong, rather wide-mouthed when empty; lid conical, 
obtuse ; peristome pale yellow, the inner orange. Synozcous. 

Has. Deep bogs on mountains and moors, rare. Fr. summer. 

Although much resembling Mnzum punctatum this interesting moss will readily 
be distinguished by the characters italicised above. The peristome is a beautiful 
object. 
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* * Diplolepidee Pleurocarpe (v. ante, p. 232). 

Pleurocarpous mosses; 7.¢., the fruit is produced from a 

lateral bud on the side of the stem or branches, not at the apex. 
Stems usually more or less prostrate, with the branching 
frequently pinnate or sub-pinnate (branches frequently erect), 
rarely dichotomous. 

[The seta in the pleurocarpous mosses may appear to be 
terminal on a very short lateral branch, but this will be found on 

examination to be only an elongation of the perichetium, 
originating in a lateral bud on the stem, containing the 

archegonia; the elongation taking place after fertilisation, and 
belonging therefore to the sporophyte. The peristome is that of 
the Diplolepidez, and in the majority of the genera and species 
closely resembles that of the Bryacez. 

It is a curious fact that throughout the pleurocarpous mosses 
the inflorescence is almost always autoicous or dioicous, very 
rarely, indeed exceptionally synoicous. 

The stem-leaves often differ in form and other characters 
from those of the ultimate branches. In the following descrip- 
tions, unless otherwise explained, the term leaves refers to those 
of the secondary stems; the primary stem being as a rule 

inconspicuous, often leafless, or with only rudimentary leaves, so 
that it may be termed stoloniform. | 

ORDER XIX. FONTINALACE. 

Aquatic, floating mosses, adhering only at the base; usually 

much elongated. Leaves in several rows or tristichous, nerveless 

or single-nerved, cells rhomboid-hexagonal, or linear and sub- 

vermicular, long, smooth. Capsule immersed or shortly exserted ; 

annulus none. Calyptra cucullate or mitriform, glabrous. 

Peristome of 16 outer teeth, transversely articulate and trabecu- 

late on the inher face, and an inner peristome of 16 cilia, more or 
less completely united with one another by transverse partitions 
at regular intervals. 

A very distinct Order of mosses, known at once by their 

aquatic habit, the areolation of their leaves at once distinguishing 

them from Cinclidotus, and the hardly exserted or even immersed 

capsules from the aquatic Hypnez. In the absence of fruit there 
is, indeed, a close resemblance between some of the Harpidioid 

Hypnez and the species of Dichelyma, but the latter may usually 
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be known by the long nerve reaching the summit or excurrent, 
which is rarely the case in the Hypnez. 

Dichelyma differs from Fontinalis in the nerved leaves, in 
the capsule exserted on a short seta, and in the cilia of the inner 
peristome united only at their tips, or entirely free, not adherent 
throughout theirlength. Onespecies, D. capillaceum B. & S., has 
been recorded, by Dickson, from Scotland; but there is too much 
uncertainty as to the native origin of the specimens to allow the 
plant, which has never been found since, to be considered a 
British moss. It somewhat resembles robust forms of Hypuum 
fiuitans, but is known by the strong, slightly excurrent nerve. 

80. FONTINALIS Dill. 

Leaves nerveless, often tristichous. Inflorescence dioicous. 

Capsule sessile or subsessile, immersed or emergent among the 

closely imbricated perichztial bracts, on a rather elongated 
perichetial branch. Calyptra comical; outer peristome teeth 16, 
long, linear, entire or perforated, free or united in pairs at the 
tips, inner @ /attice-like cone, open at the apex, composed of 16 
cilia united by transverse bars. 

Up to the present time there have only been two species of 
Fontinalis recorded from the British Isles, viz. /. antipyretica 
and F. sguamosa. Recently, however, I sent several doubtful 
plants to M. Cardot, the well-known authority on the genus and 
author of the Monographie des Fontinalacées, and of these two 
have been determined and described by him as new species, viz., 
F. Dixoni and F. dolosa (the latter considered here a sub-species 
of F antipyretica), two others, /. serzata Lindb. and F. dale- 
carlica B. & S., being newly recorded for Britain. 

Ls., at least the lower, folded and keeled at back .........ccc.cccseceeseeccesaseesaee eee 2 
Ls. not keeled, plane OF CONCAVE .....ccesseeceeeeeeeneeeseaeeteeaaneee seeeuaueeeeauerensens 3 

Branch-leaves keeled, somewhat rigid ; capsule almost immersed...s. aztipyretica 
Branch-leaves not keeled, plane or nearly so, soft, capsule half exserted...7*. do/osa 

I 

Ls: shortly pointed }) CONCAVE woscriveswensieisamssesnermnssonserarsesdeeenaesnnidy couveabes 4 
3 {ts s. longly and gradually tapering ..........sesseseseeeceeeenteeeceneetseeeeeeeeat enn eeesenaas 5 

Ls. usually large, 14 lines long or more; capsule slightly exserted...... 2. squamosa 
{i s. snall, 1 line long, narrow ; capsule immiersed ..............:000065 2*, dalecarlica 

Ls. wide, ovate-lanceolate, auricles conspicuous .............066+ 
S\Ls. very narrow, linear-lanceolate, auricles none or faint .............s000 4. sertata 

1. Fontinalis antipyretica L. (Tab. XLVIII. D.). 

Stems very long, sometimes attaining 3ft. in length, slender 
and flexuose, irregularly divided; the primary divisions bearing 
somewhat pinnate branches ; the lower part of the stem usually 

x 
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denuded of leaves; usually dark green, sometimes golden brown. 
Leaves zn three rows, more or less imbricated, sharply keeled at 
the back and folded so as to be equitant, giving a triguetrous 
appearance to the stems, rigid, little altered when dry, erecto- 
patent and often somewhat incurved above, 23-3 lines long, 1-1} 
lines wide, widely ovate or ovate-lanceolate, acute or apiculate, 
rarely obtuse, entire, margins plane, one or the other sometimes 
reflexed at base; cells variable in width, rhomboid-hexagonal or 
linear-rhomboid and vermicular; the basal angular ones wider, 
hexagonal-rectangular, sometimes forming distinct auricles; all 
thin-walled. Perichztial bracts closely imbricated, the upper 
wide, sheathing, truncate-rounded, entire or often eroded and 

lacerate ; capsule almost sessile, nearly immersed, oblong- 
cylindrical, olive green; lid longly and narrowly conical, readily 
deciduous, reddish; peristome dright coral-red, outer teeth 
incurved and contorted when dry ; inner united by regular trans- 
verse bars into a perfectly formed, bright red, latticed cone. 

Var. B. gigantea Sull. Very robust, less branched, older 
leaves of a coppery brown, very wide (1%-2 lines), less acute, 
curved on the keel ; capsule smaller, peristome less perfect. 

Var. y. gracilis Schp. (F. gracilis Lindb.). Slender; stems 
much divided, denuded for some distance at the base; leaves 
narrow, lanceolate, smaller, often split along the keel; capsule 
smaller, usually contracted below the mouth. 

Has. Ponds, rivers, etc. Common. The var. B rare. The var. y in mountain 
streams. Fr. summer. 

A very variable plant, out of which numerous varieties and sub-species have been 
constructed. The leaves vary greatly in width, length and position, causing a great 
variety in the habit of the plant; they are usually conduplicate, the keel very acute ; 
when this is the case it often happens that the leaf splits along the keel into two 
similar halves, each of which has much the aspect of a single, un-keeled leaf of / 
sguamosa ; less commonly the keel is obtuse or indistinct, and very rarely it may be 
entirely wanting in many of the leaves, this is most frequently the case with the 
younger ones; it is typically nearly straight, but may often be curved, like the 
keel of a canoe. The cells vary very much in width ; in the laxer-celled forms they 
usually increase in width gradually to the base, so that the alar cells are hardly notice- 
able; but in the narrower-celled forms these cells are frequently suddenly dilated 
so as to form distinct auricles, the median basal cells being always extremely narrow 
and thus contrasting strongly with the alar ones. 

The stems are usually attached to stones or stumps of trees by the side of the 
water. When the plant is totally submerged it rarely fruits, but when this does take 
place, as often happens in hot summers when the plant is left high and dry, the 
capsules are often produced in great numbers. The peristome is a beautiful microscopic 
object. 

: I have not seen authenticated plants of the var. g7gantea from this country ; but 
specimens which I gathered near Aber, N. Wales, agree closely with N. American 
specimens named by Cardot, except that the areolation is very narrow; I have also 
gathered a very large form in Northamptonshire, with the leaves as much as 3 lines in 



FONTINALIS. 355 

width. The limits, however, of the variety are somewhat vague, as they are also in 
the case of the var. gracdd/s. The latter is the usual form in swiftly flowing mountain 
streams, occasionally growing with and passing into the typical form; it is frequently 
of a bright golden, glossy brown colour, and is very different in habit from the type, 
somewhat resembling /. sgwamosa at first view. Another alpine form has the leaves 
obtuse or obtusely pointed, and very divergent even when dry. 

* Fontinalis dolosa Cardot in litt. (Tab. XLVIII. C.). 

Stem-leaves conduplicate, when old frequently splitting 
longitudinally; branch-leaves much smaller and narrower, 

almost plane, as are also the upper stem-leaves; all soft. 
Perichztial leaves finally ¢runcate-laciniate. Capsule usually 
half-exserted, when dry somewhat constricted below the mouth, 
smaller than in /. antipyretica. Peristome strongly papillose, 
outer teeth narrowly linear-acuminate, often united in pairs at 
apex, with 25-30 lamelle ; inner peristome perfect. 

Has. On logs in ponds, Limbury, Bedfordshire (Saunders, 1882). 

The above is a translation of M. Cardot’s description, to which he adds: ‘* Allied 
to #. Kindberget Ren. and Card., but distinguished by its soft leaves, those of the 
branches almost plane, not channelled, only slightly folded longitudinally ; and by its 
half-exserted capsules, lightly constricted below the mouth when dry. By its soft 
leaves, those of the branches almost plane, and its half-exserted capsule, this species 
recalls at first sight /. Aypnoddes ; but the stem leaves distinctly conduplicate show it 
to belong undoubtedly to the Tropidophyllz, and it is nearly allied to #. Aindbergit 
R. & C.” 

In some of the specimens the capsules are strongly constricted below the mouth, 
and this and the half-exserted position give them a markedly different appearance 
from those of 7. antipyretica ; in addition to which the rather distant, flaccid, 
narrow branch-leaves, which are almost flat and not at all keeled, are very distinct, 
and it is indeed by the lower stem-leaves alone that it is seen to be really allied to 
F. antipyretica, to which I attach it as a sub-species, in which position /. A?ndbergiz 
is placed by Cardot (Rev. Bry., 1891, p. 82). 

2. Fontinalis squamosaL. (Tab. XLVI. E.). 

Resembling /. antipyretica var. gracilis, but shorter, usually 
more slender, with smaller, narrower, acute, ovate-lanceolate or 

lanceolate leaves, 13-2 lines long, concave, rounded and not 

keeled at back; cells narrow, the walls firm and somewhat 
incrassate. Capsules closely resembling those of that species, 
but rather smaller, 14 lines long, very slightly exserted ; peristome 
teeth with numerous (25-35) lamella. Spores 20-30 p. 

Var. B. Curnowit Card. Rather soft, yellowish, primary 

divisions of the stem numerous, elongated, with few branches ; 

leaves somewhat distant, erecto-patent. Perichetial leaves 

abruptly apiculate, Capsule immersed. 

Has. Mountain streams and cascades; not uncommon. The var. 8, Penzance 
(Curnow) ; Taxal, Derbyshire (Rogers, 7878). Fr. rare, summer. 



356 FONTINALACE&. 

F. squamosa is a variable species, sometimes approaching F. antipyretica in 
robustness, but usually a more slender plant. The var. Curnowzz is described by 
Cardot as a lax form, slightly softer than the typical plant, especially remarkable for 
its apiculate perichzetial leaves, a character which allies it to 7. dalecarlica. 

The concave, rounded leaves form the most obvious and most important character 
by which the present species is separated from F. antipyretica on the one hand and 
from F. seriata on the other; the characters separating *. Dzxonz are pointed out 
under that plant. 

Care is however needed lest slender mountain forms of F. antipyretica, 
which often have the young branch-leaves hardly keeled, and the older stem-leaves 
frequently split into halves, be mistaken for it. It is usually safest to examine the 
lower leaves on the primary divisions, rather than those of the branches. The colour 
is usually of a darker, duller green than in the last, the stems very numerously divided, 
but the divisions very little branched. 

* Fontinalis dalecarlica B.& S. (Tab. XLVIII. F.). 

Allied to /. sguamosa, and resembling slender forms of that 
species. Leaves smaller, narrower, more appressed; capsule 
smaller, 1 line long, immersed; peristome teeth shorter, more 
slender, with fewer (14-22) more distant lamelle. Spores 
25-32 p- 

Has. In similar localities, very rare ; nr. Princeton, Dartmoor (Dzxon, 1894). 
Fr. very rare, summer. 

The specimen of the above plant which was sent to M. Cardot was without fruit, 
and he remarks upon it: ‘‘ In spite of the absence of fruit I think this specimen may 
be referred with certainty to /. dalecarlica B. & S., a species new to the British Is.” 
Since then I have detected a single, old capsule, which in its small size agrees with 
the present sub-species, but the peristome is too fragmentary to afford any evidence ; 
the spores are about 30 uw in diameter. 

The differences between the present plant and / sguamosa are not great, and are 
chiefly ones of degree ; most authors, however, have considered it a distinct species, 
or at least a sub-species ; Husnot being the only author, so far as I am aware, who 
reduces it to a variety of /. sguamosa. It has a somewhat distinct facies, and will be 
known by its slender habit and very small, narrow, usually erect and somewhat 
appressed leaves. The angular cells in my specimens are large and very distinct, and 
form well-defined auricles. 

3. Fontinalis Dixoni Cardot in litt. (Tab. XLVIII. H.). 

Stems rather short, moderately branched; plant of a dudl 
brown colour, somewhat rigid. Branches frequently curved at 
the tips. Leaves rather /arge, 2 lines long or more, crowded, 
somewhat rigidly divergent, ovate-lanceolate, gradually tapering 
and longly but widely acuminate, entire or obscurely denticulate 
at apex, slightly concave, one margin usually inflexed ; areolation 
narrow, with thick walls, angular cells very large, pellucid, 
orange-brown, forming very conspicuous, inflated, decurrent 
auricles. Branch-leaves much smaller, narrower. Fruit unknown. 

Has. R. Colwyn, Beddgelert, N. Wales (Déxon, 1888). 
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M. Cardot describes this plant as ‘‘ belonging to the group Lepidophylle ; differ- 
ing at first sight from /. sguamosa by its leaves much more longly tapering-acuminate, 
and also by its more distinct auricles. Much more robust and with larger leaves than 
F, dalecarlica, which has, moreover, a quite different facies.” 

The colour, the hardly concave, much attenuated leaves, and above all the very 
marked auricles, render this plant certainly conspicuously distinct from /. sguamosa, 
its nearest ally; it is however a question whether it should be regarded as an 
independent species or as a sub-species of that plant, a question on which I do not 
feel competent to give an opinion, demanding as it does a comprehensive knowledge 
of the genus ; I have therefore adopted M. Cardot’s view and given his description. 

4. Fontinalis seriata Lindb. (Tab. XLVIII. G.). 

Very soft and slender, deep green, blackish below, resemb- 
ling the most slender forms of 7. sqguamosa. Leaves arranged 
more or less distinctly 7m three rows, very narrow, linear-lanceo- 
late from a very narrow base, very gradually tapering to a long 
slender point; plane or slightly concave only, very flaccid and 
falling together when removed from the water. Cells rather 
short and wide, ¢hin-walled, at basal angles somewhat lax, but 
not forming distinct auricles. Fruit unknown. 

__ Has. Mountain streams; very rare. R. Wye, Winforton, Herefordshire 
( Binstead, 1895 ). , 

M. Cardot in his ‘‘ Tableau methodique du genre Fontinalis” ( Rev. Bry., 1891, 
p. 83) places this plant in the Section Malacophylle, distinguished by the very soft 
and flaccid leaves, plane or very slightly concave, narrow and longly tapering, of 
which Section 7. hypnozdes Hartm. is the type, and in his later work he has, I believe, 
considered it a river-form of that species. I have examined a specimen from Sweden 
collected by Indebetou, by whom F. serzata, as described by Lindberg, was originally 
gathered, and find the leaves much more rigid and decidedly concave, and certainly 
approaching F. sguamosa; but it is clear that several different plants have been 
distributed under the name serzata (Arnell, for instance, describes it as having the 
leaves deeply carinate, Rev. Bry., 1882, p. 85); and M. Cardot informs me that 

he has examined the original specimens on which Lindberg founded his species, and 
that our plant differs only in having the acumen a little less elongated than in the 
Scandinavian plant. I feel bound therefore to consider /. serdafa as distinct from 
F. squamosa, and therefore retain it here as a separate species, without attempting to 
give any opinion as to its relationship to 7. Aypnoddes Hartm., with which its affinity 
appears to be the closest. 

The delicate stems, and flaccid, very narrow, attenuated leaves, are the most 
striking features of the species, and will serve to distinguish it in the field, while under 
the microscope the plane, or scarcely concave leaves afford a critical character, and 
one which in this genus must be allowed considerable weight. The Rev. C. H. 
Binstead tells me that it has almost the appearance of a confervoid alga when 272 sz¢z, 
from its extremely delicate, almost filiform growth; it also takes up a good deal of 
sediment, which the more robust kinds with which it grows do not. 

ORDER XX. CRYPHAEACEA. 

Primary stem creeping, secondary erect, branched laterally 
and somewhat pinnately, but irregularly. Leaves in many rows, 
upper cells short and rounded, smooth or slightly papillose ; lower 
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more elongated. No distinct vaginula. Calyptra small, conical, 

mitriform, rough at apex or throughout. Capsule sessile or sub- 
sessile, not exserted. Peristome double, single, or none. 

81. CRYPHAZA Mohr. 

Stems sub-pinnately branched, branches unequal, irregular. 

Leaves imbricated zz several rows, ovate-acuminate, single- 

nerved, cells snort, rounded or somewhat oval, slightly papillose. 
Inflorescence autoicous. Capsule zmmersed or emergent, oval- 
oblong, abruptly narrowed at base. Calyptra rough, conzcal- 
campanulate, \aciniate at base. Annulus present. Peristome 
double; outer of 16 linear-lanceolate teeth, confluent at base, 
inner of 16 narrow, filiform processes from a very short basal 
membrane. 

The plants of this genus grow on the bark of trees, more 
rarely upon rocks; the habit is somewhat peculiar, and the sub- 
sessile, not exserted capsules are characteristic. From the other 
pleurocarpous mosses with non-exserted fruit it is readily known; 
from Fontinalis by the areolation, from Neckera by the not 
complanate leaves; while Hedwigia differs in the nerveless, often 
hyaline-pointed leaves and the absence of peristome. 

1. Cryphea heteromalla Mohr. (Neckera heteromalla Hedw.; 

Cryphza arborea Lindb.) (Tab. XLIX. A.). 

Secondary stems erect, vig7d, with somewhat pinnate, slender 
branches; dark or olive green. Leaves closely imbricated, 
especially when dry, spreading when moist, widely ovate, shortly 
acuminate, more or less acute or rather obtusely pointed, concave, 
excavate at base, margin en¢zre, recurved in the lower half; nerve 
strong, % length of leaf; cells rounded or oval, incrassate, 
slightly papillose, a few at mid-base elongate, narrowly elliptic. 
Capsules numerous, 07 one side of the stem, immersed ; peri- 
chetial bracts long, acuminate, or obtuse with the nerve 
excurrent, thin, pale, with narrower, longer cells. Capsule 
yellowish brown; lid orange, narrowly conical; peristome pale 
green. 

Var. B. aquatilis Schp. (Pilotrichum heteromallum var. 
aquatile C.M.). Dark green; stems elongated, less branched, 
floating in water ; leaves wider, obtusely pointed, margin almost 
plane. 

Has. Trunks of trees, frequent. The var. 8, Devonshire. Fr. early summer. 
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The capsules are usually produced in abundance, and the plant is then recognised 
at a glance; the unilateral, immersed fruit resembling that of no other of our 
pleurocarpous mosses; the aquatic form (var. 8) somewhat resembles Fontinalis in 
habit, but is of course very different in the leaf. 

The fertile branches are erect, stout, and rigid, and few, compared with the 
short, slender, barren branches, which are somewhat numerously produced, and it is 
this somewhat specialised form of the fruiting branches which gives the plant its 
characteristic appearance when fertile. 

ORDER XXI. NECKERACE. 

Primary stems creeping, secondary erect, horizontal, or 
pendulous, pinnately and bipinnately branched. Leaves com- 
planate, ovate-lanceolate or lingulate, obtuse or apiculate, nerve- 
less or thinly nerved, sparingly chlorophyllose, areolation small, 
rhomboid or linear. Vaginula distinct. Calyptra cucullate, 
glabrous or hairy. Capsule immersed or emergent, rarely 
exserted on a short seta, erect, symmetrical, peristome simple or 
double. 

A natural group of mosses, readily known by their thin and 
scariose, complanate (apparently but usually not really distichous) 
leaves with short rhomboidal areolation and erect, symmetrical, 
often immersed capsules. Hookeria and Pterygophyllum differ 
in the lax areolation and inclined capsules, Plagiothecium in the 
usually more chlorophyllose leaves of different texture, longly 

exserted and curved capsules, more perfect inner peristome, and 
irregular, not pinnate, branching. 

82. NECKERA Hedw. 

Growing on trunks of trees or rocks. Secondary stems 
pinnately or bipinnately branched ; branches complanate, often 

flagelliform. Leaves complanate, smooth or transversely undulate, 

rounded at apex or suddenly acuminate or apiculate ; upper cells 

rhomboid or linear, smooth. Nerve (in the British species) very 

short or wanting. Capsule immersed or exserted, erect and 

symmetrical; calyptra cucullate. Peristome double; inner a 

very short basal membrane with 16 often short processes, wethout 

intermediate cilia. Autoicous or dioicous. 

Leaves not undulate ... . 1.1. ceceeceee eee eee eee eee ere reereeeeeneeeeenee estes 4. complanata 

Leaves more or less undulate transversely .......csseseceeenee eet ece eee eee eeneeeeeeeneens 2 

Capsule immersed ; Is. scarcely undulate when moist .... set. Pennata 

2 Capsule exserted ; Is. distinctly undulate, wet or OEY is sagasdttecatan steams 3 

Robust ; Is. 1-2 lines long, rather bluntly pointed : vi2e C7U5~R 

Small; Is. under 1 line long, often acuminate .......ssseeeeeseeseerseeeeeeeees 3. pumila 
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1. Neckera pennata Hedw. (Fontinalis pennata L.) 
(Tab. XLIX. B.). 

Secondary stems erect, horizontal, or prostrate, 2-4 inches 
long, irregularly pinnate, bright or yellowish green; more robust 
than NV. complanata, less so than NV. crispa. Leaves complanate 
(leaves and branches all in one plane), spreading, somewhat 
recurved-cultriform, asymmetrical, ovate-lanceolate, acute, more 
or less acuminate, 1-1% lines long, strongly transversely 
undulate when dry, less so when moist; margin plane (one 
margin incurved at base) entire or minutely denticulate above; 
nerve extremely faint and short, single or bifid, or wanting; cells 
small, /imear-vermicular, 6-8 times as long as broad, at apex 
rather shorter and wider, at basal angles shortly quadrate or 
sub-rectangular, irregular, all thin, pellucid, smooth. Perichzetial 
bracts long, sheathing, when young convolute and cuspidate, 
when old more divergent, longly acuminate; capsule rather 
large, widely oval-oblong, bright reddish brown with an orange, 
not narrowed mouth, zmmersed ; lid conical, shortly rostellate. 
Peristome pale, inner imperfect. Awfozcous. 

Has. Trunks of trees; nr. Forfar, Scotland; nr. Belfast, Ireland. Fr. spring. 

A very rare species, only found in the two localities mentioned ; but common in 
N. America. The capsules are generally present, and are conspicuous, so that, apart 
from its size and other points it is easily recognised, all the other British species 
having the capsule exserted onaseta. From J. crespa it differs also in the usually 
smaller leaves, more gradually acuminate, and the narrower cells. 

2. Neckera crispa Hedw. (Hypnum crispum L.) 
(Tab. XLIX. C.). 

Robust, 4-8 inches long, pinnately branched; branches 
complanate or depressed and sub-falcate, shining yellowish green, 
pale brown below. Leaves complanate, strongly and regularly 
undulate, 1%-2 lines long, oblong-lingulate, rounded at the apex 
and shortly apiculate, denticulate at the summit; nerve very 
faint, as in the last species; cells as in the last but rather wider, 
especially towards apex. Perichztial bracts sheathing, convolute, 
the inner narrowly tubular, longly acuminate ; seta 3-5 dines long, 
yellowish, erect or slightly flexuose; capsule rather small, 
orange-brown, ovate, narrowed at mouth; lid shortly and finely 
rostrate. Peristome pale; inner membrane very short, processes 
about half as long as the outer teeth. Dzoicous. 

Var. 8. falcata Boul. Branches short, curved, numerous; 
leaves falcate-depressed, less undulate, glossy, concave. 

Has. Calcareous hills, and rocks and tree roots near waterfalls. Not 
uncommon. The var. Brare. Fr. rather rare, early summer. 
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A very fine and beautiful species, acquiring a silky gloss from the regular 
undulations of the leaves. It can hardly be confused with any other species. 
Hylocomium rugosum inhabits similar localities and has a slight resemblance to it, but 
the leaves are longly acuminate, more crowded and less complanate, more falcate, 
and not regularly transversely waved. 

The var. fadata has a marked facies, but is perhaps rather a form than a 
permanent variety, as among typical plants a stem or branch may here and there often 
be found with the characters of the variety. 

3. Neckera pumila Hedw. (Tab. XLIX. D.). 

Slender, pinnate or bipinnate, erect or depressed, dull 
shining green, 1-3 inches long; branches often flagelliform. 
Leaves spreading and recurved-cultriform, variously acute and 
acuminate, less than 1 line in length, transversely undulate when 
dry but often very faintly so, denticulate at apex, one basal 
margin often widely incurved, the other, or both, xarrowly 
reflexed ; nerve usually double, very faint, about } the length of 

the leaf; areolation as in the last but smaller. Perichztia on the 
under side of the stems, the bracts convolute, shorter than in the 
last; seta yellow, very short, (1-2 lines), often hardly exceeding 
the perichetial bracts ; capsule small, oval, narrow at the mouth; 
lid conical, acutely rostellate. Dioicous. 

Var. 8. Philippeana Milde (N. Philippeana B. & S.). 
Prostrate, usually sterile. Leaves deeply and regularly 
undulate, abruptly ending in a long flexuose filiform point. 

Has. Trunks of trees, rarely rocks. The var. Brare. Fr. not common, early 
summer. 

A somewhat variable species, recognised from the previous ones by its slender 
habit and small leaves ; from the next by the undulate, more acute leaves, and shorter 
seta; the undulation of the leaves is often faint, but they are almost always more 
pointed than in W. complanata, of a duller, less yellowish colour, and with the basal 
margin not recurved. The two species, too, usually frequent rather different trees, 
XV. complanata being often found on oak and elm, while WV. pzmmzla is rarely found on 
these, more usually preferring smooth-barked species, such as beech and young ash. 
The fruit is not common, but may occasionally be gathered in damp sub-alpine woods. 

The var. 8 is undoubtedly but a form of this species ; it is a very beautiful plant, 
and in its extreme form the characters are very striking; but intermediate forms 
frequently, indeed.commonly, occur ; I have, moreover, an exactly similar variation 
of MV. pennata, from N. America. The plant is always prostrate and creeping, and 
almost always sterile ; I have found it in fruit in Devonshire. 

Small, slender ramuli bearing minute leaves are often produced from the upper 
part of the stem in this species ; but the ordinary branches are rarely flagelliform as in 
the next. 

4. Neckera complanata Hiibn. (Hypnum complanatum L.) 
(Tab. XLIX. E.). 

Resembling VV. pumila, but usually in larger, denser tufts, 
yellowish green; 2-4 inches long, somewhat regularly pinnate, 
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branches complanate, often flagelliform. Leaves not undulate, 
oblong-cultriform, usually rounded at the apex and shortly 

apiculate, less commonly acute or shortly acuminate, complanate, 
often, especially at the tip of the stem and branches, deflexed on 
each side and somewhat falcate ; margin with one wing inflexed 
at base, otherwise plane, faintly denticulate at apex; merve 
double, very short and faint, or wanting; cells xarrowly 
vermicular throughout the greater part of the leaf, at summit 
wider and shorter, rhomboidal; at basal angles quadrate-oval, 
yellowish. Perichztia on the side of the stem; seta 4-5 lines 
long, yellow; capsule oval or elliptic-oblong, narrowed at the 
mouth, pale, orange-brown, small ; lid subulate-rostrate, usually 
oblique; peristome teeth pale, narrow. Dioicous. 

Var. B. tenella B. & S. Extremely slender, leaves very 
much smaller. 

Has. Trunks of trees and rocks. Common. The var. f rare; nr. Ladbrook, 
Warwick (Bagnall, 1876). Fruit rare, spring. 

The commonest species of the genus, readily known by its leaves being smooth, 
not undulate. It is most like Homalia trichomanozdes, but that plant has the leaves 
more regularly depressed on each side of the stem and less complanate, the cells wider 
and the nerve single ; besides which it is autoicous and usually fertile. 

LV. complanata varies with the leaves more distant, the stems looser and more 
elongated, and on the other hand with the stems shorter and more compactly tufted, 
with the leaves much crowded; in the latter form the branches are less frequently 
flagelliform. The var. ¢eved/a is an exceedingly slender, almost minute form. 

83. HOMALIA Brid. 
(Omalia &. & S., nonnull. auct.). 

Habit and leaf structure of Neckera. Seta elongate ; capsule 
erect or suberect ; peristome more developed, the basal membrane 
of the inner one-third the height of the teeth, processes reaching 
as high as the outer teeth ; cilia sometimes present, rudimentary. 
Inflorescence autoicous. 

1. Homalia trichomanoides Brid. (Hypnum trichomanoides 
Schreb.) (Tab. XLIX. F.). 

In large loose patches, pale shining yellowish green; secondary 
stems slender, flexuose ; sparingly, hardly pinnately branched, 
the branches not complanate, often curved; leaves sub-distichous, 
depressed on each side of the stem, oblong-cultriform, rounded at 
apex and shortly apiculate, one margin incurved at base, else- 
where plane; minutely denticulate above the middle, more strongly 
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at apex ; nerve faint, szmgle, reaching above half-way ; areolation 
narrowly rhomboid, at apex shorter and wider, hardly longer 
than broad. Seta deep red, 4-71 inch long, slender, flexuose ; 
capsule dark reddish brown, oblong with a distinct tapering neck, 
contracted below the mouth when dry, erect or frequently inclined 
and slightly curved; lidlongly rostrate; peristome long. Axtoicous. 

Has. Trunks of trees and rocks in shady situations, common. Fr. early spring. 

Easily known from Meckera complanata, which it most resembles, by the 
characters detailed under that species. It is very like some species of Hepaticze, 
such as Diplophyllum albicans, in general appearance. 

ORDER XXII. HOOKERIACEZ. 

Plants of soft, rather succulent texture, stems slightly divided. 
Leaves in several rows or complanate, areolation smooth, thin, 
pellucid, often wide and hexagonal. Perichetial branch very 
small, few-leaved. Calyptra conical, mitriform, lobed or laciniate, 
or almost entire. Capsule erect or cernuous, exserted, on a 
smooth or rough seta. Peristome double, well developed. 

The texture and cell-structure in the plants included under 
this Order, with the structural details mentioned above, render 
them a natural group, distinct from all the other pleurocarpous 
mosses. The three British species, belonging to three genera, 
are all widely distinct from one another as well as from the plants 
of the neighbouring Orders. Each of them, moreover, is the sole 
European representative of its genus, the bulk of the species 
being tropical mosses. 

84. DALTONIA Hook. & Tayl. 

Leaves 7x many rows, singly nerved, narrowly lanceolate, 
distinctly bordered. Setaand capsule papillose. Calyptra longly 
laciniate at base; annulus none. 

1. Daltonia splachnoides Hook. & Tayl. (Neckera splach- 
noides Sm.) (Tab. XLIX. G.). 

Stems short, }-% inch high, densely tufted, dark green. 
Leaves closely imbricated, /:mear-lanceolate, acuminate, keeled, 
entire; zerve ceasing below the apex ; cells small, etliptic-rhomboid, 
or linear, very variable even in different parts of the same leaf, 
the marginal in several rows narrow-linear, forming @ distinct, 
yellowish, thickened border. Seta red, papillose, about 3 lines in 
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length; capsule small, erect, oval-oblong, with a short neck, 
papillose ; lid yellowish, longly rostrate. Calyptra hardly reach- 
ing below the lid, conical, strongly fringed or ciliate at base ; 
peristome teeth yellowish, linear-lanceolate ; inner of 16 narrow 
processes, without a basal membrane. Autoicous and synoicous. 

Has. Shady rocks or trees in sub-alpine regions. Very rare; in two or three 
localities in Ireland. Fr. autumn. 

_ _ One of our most distinct species, being unique among the pleurocarpous mosses in 
its bordered leaves with long nerve and small narrow cells, as also in the papillose 
capsule. 

85. HOOKERIA Tayl. 
Stems procumbent ; leaves widely ovate or lingulate, two- 

nerved, often bordered, comp/anate, areolation J/arge, soft. 
Calyptra shortly lobed at the base. Capsule zuclimed, inner 
peristome with a basal membrane. 

1. Hookeria lete-virens Hook. & Tayl. (Tab. XLIX. 1). 

Stems procumbent, sub-pinnately branched; branches 
complanate; deep green, very soft and flaccid. Leaves 
complanate, rather distant, widely spreading, oval-oblong, 
abruptly and sharply acuminate, thin and pellucid, when dry 
flaccid, shrinking, and somewhat undulate, finely denticulate at 
apex ; with two, distinct, narrow nerves, reaching three-fourths 
the length of the leaf, divergent from the base; cells widely and 
shortly hexagonal, about 14-2 times as long as wide, 20-25 » in 
diameter, laxer at base, thin-walled; the marginal in 2-4 rows of 
narrow-linear cells, forming a narrow but distinct border. Seta 
about 1 inch long, reddish, smooth. Capsule small, horizontal or 
sub-pendulous, elliptical, smooth; lid rostrate. Peristome red, 
the inner yellow; basal membrane one-third the height of the 

teeth. Autoicous. 

Has. Damp rocks by rivulets, etc., very rare. Penzance; Ireland. Fr. 
autumn. 

A very rare and pretty species, known at once by its soft, rather distant, 
spreading leaves, with long double nerve, smaller areolation, and distinct border, from 
Pterygophyllum lucens, and indeed from all our species. 

86. PTERYGOPHYLLUM Brid. 

Leaves large, ovate, nerveless, complanate, entire, succulent. 

Cells /arge, hexagonal. Fruiting characters as in Hookeria. 
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1. Pterygophyllum lucens Brid. (Hypnum lucens L.) 

(Tab. XLIX. H.). 

In irregular patches, pale, glaucous or bright green, glossy ; 
stems procumbent, irregularly branched. Leaves rather closely 
imbricated, complanate, when dry little altered, large, widely 
oval, obtuse, entire, nerveless; cells very large, hexagonal, 2-3 
times as long as broad, 50-60 p in diameter, thin-walled, the 
marginal hardly distinct. Seta and capsule reddish, succulent. 
Seta smooth, 3-1 jnch high; capsule horizontal or sub-pendulous, 
short, oval; lid long-beaked; peristome red. Autoicous. 

Has. Sandy ground, stones, etc., in moist situations ; frequent, especially in 
sub-alpine districts. Fr. late summer. 

A very beautiful and distinct plant, not likely to be mistaken for any other ; the 
large, obtuse, complanate leaves, not undulate, nerveless, and laxly areolate are quite 
different from those of any other species. The cells are so large as to be quite visible 
with the lens. The seta is of a remarkably thick and succulent texture. 

ORDER XXIII. LEUCODONTACE:. 

Stems irregularly brancHed, not pinnate. Leaves in several 
rows; areolation short, rounded-oval, smooth. Nerve single, 
double, or absent. Capsule symmetrical. Peristome double, 
rarely single. Calyptra cucullate. Seta smooth. 

The genera united under this Order agree in the areolation of 
their leaves, short and often rounded or oval at least in the upper 
half, and smooth, not papillose; thus differing from the Ortho- 
theciacezee and Hypnaceze on the one hand and from the 
Leskeaceze on the other. From the Neckeracee they differ 
in the non-complanate leaves and different areolation, from 
Cryphzacez in the cucullate calyptra and exserted capsule, from 
Hookeriacez in the cucullate calyptra and very different cells. 

87. LEUCODON Schwer. 

Secondary stems erect or arcuate, moderately robust. Leaves 
closely imbricated, rendering the branches julaceous when dry ; 
longitudinally plicate, nerveless. Upper areolation elliptic. 
Perichztial bracts long, sheathing. Seta long; annulus present ; 
peristome simg/e, teeth irregular, short, fugacious. Calyptra 
reaching to the base of the capsule. 
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1. Leucodon sciuroides Schwgr. (Hypuum sciuroides L.) 
(Tab. XLIX. J.). 

Primary stem slender, creeping, giving off numerous erect, 
secondary stems, which are simple or slightly branched, cuspidate, 
straight, terete and julaceous, with the leaves closely imbricated 
all round, or frequently arcuate with the leaves secund and 
homomallous, 1-2 inches high, rarely more. Leaves crowded, 
dark green, erecto-patent, when dry erect and appressed, 1~1} 
lines long, cordate-ovate, narrowed above and then rapidly 
tapering to @ narrow acumen, concave, longitudinally plicate ; 
margin plane, entire, or minutely denticulate in the acumen; 
nerve none. Cells in the upper part very small, oval, longer and 
elongate-elliptic in the acumen; at mid-base narrow-linear, 
extending about half-way up the leaf and gradually passing into 
the oval ones; at margins in the lower half of the leaf rounded, 
dot-like, forming a broad band on each side, which is widest at 
base. Seta about half-an-inch long; capsule elliptic-oblong, 
brown, lid conical. Dioicous. 

Var. B. morensis B. & S. (Hypnum morense Schleich.). 
Secondary stems and branches tall, thick, turgid ; leaves wider; 
perichetial bracts longer ; capsule cylindrical. 

Has. Trunks of trees, rarely on rocks. The var. 8 rare. Fruit very rare, spring. 

Readily identified by the terete, often curved, usually cuspidate branches and 
stems, with plicate, nerveless leaves. Pleuropus sericeus somewhat resembles its 
more slender forms, but the leaves of that species are longer and narrower, nerved, 
more deeply plicate, with longer, narrower cells. The lower leaves are often shorter 
and more spreading, even when dry. 

The var. morenszs is the most frequent form in the Mediterranean region; forms 
somewhat approaching it may not unfrequenily be seen; it is recorded by Schimper 
from Craig Chailleach, but I am not aware that fertile plants have been found in this 
country. 

The tips of the stems often produce numerous, gemmiform ramuli, which are 
short, filiform, and minute-leaved, sometimes occurring in such quantities as to deform 
the plant. 

Fe slender form with the branches long and arcuate, and the leaves decidedly 
falcato-secund, is the forma falcata Boul. 

88. PTEROGONIUM Swartz. 
Primary stems creeping, stoloniform, giving rise to erect, 

sub-dendroid secondary stems, unbranched at the base, with 
numerous, crowded branches at the summit, all turned to one 
side and curved. Leaves crowded, imbricated all round the stems 
and branches, ovate-acuminate, faintly nerved. Upper areolation 
smooth, narrowly elliptical or oval. Peristome double. Calyptra 
sparingly hairy. 
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1. Pterogonium gracile Sw. (Hypnum gracile Dill; 
Pterogonium ornithopodioides Lindb.) (Tab. XLIX. K.). 

In wide, close patches, dark green or brownish. Secondary 
stems very slender, usually bare below, 1-2 inches high, above 
with numerous clustered branches which are curved to one side, 
slender, julaceous when dry with the leaves closely imbricated 
and appressed, obtuse, or elongated and flagelliform, often 
rebranched. Leaves widely cordate-ovate, rapidly and sharply 
contracted to a longer or shorter acumen, the uppermost and 
those of the smaller branches less suddenly and more shortly and 
widely acuminate, or acute only; all concave, excavate at base, 
not plicate, densely crowded, when moist spreading, when dry 
closely appressed, rendering the branches julaceous; sharply 
denticulate towards apex, at back above sparsely scabrous with 
minute ascending papillz; margin usually plane; nerve very faint 
and short, sometimes quite wanting; either double or single and 
forked above, hardly reaching half-way. Median and apical cells 
narrowly elliptical-vermicular, longer at base; cells of basal 

wings in many rows short, wider, rounded-quadrate, becoming 
oval above, then elliptical-rhomboid, finally becoming uniform 
with those of the median part; in the shorter branch-leaves the 
areolation is much shorter, wider, and more uniformly oval- 
rhomboid, narrowly elliptical only at base. Capsule on a long 
seta, erect or slightly curved, sub-cylindric; lid conical, rather 
obtuse; peristome pale yellow, inner of short processes without 
cilia, on a narrow basal membrane. Dioicous. 

Has. Rocks and tree-trunks, mostly in sub-alpine districts. Frequent. Fruit 
rare, autumn. 

The curved cylindrical branches all pointing the same way, and very terete and 
julaceous, especially when dry, give this moss a somewhat peculiar and very 
characteristic look. The branches vary considerably in slenderness, sometimes 
becoming almost filiform when dry, but always exhibiting a marked difference of 
aspect between the moist and the dry state, so as hardly to look like the same plant. 

It has some resemblance to Prerigynandrum filiforme, but that is a more delicate plant 
with the stems less dendroid, the branches more slender, the leaves much smaller and 

less pointed, and the areolation papillose. Zurhynchium circinatum is also some- 
what like it, but with shorter, more equal branches, and the nerve strong and well 
defined. 

The scabrous denticulations on the back of the leaf, most noticeable in the upper 
leaves of a branch, are not of the nature of papillz as in Pterigynandrum and other 
genera of Leskeaceze, but are more akin to the spines on the backs of the leaves of 
Catharinea, etc., on a minute scale. Boulay unites this species with Isothecium (some 
species of which have the leaves similarly scabrous), and with some reason ; the basal 
areolation is however different ; and the close imbrication of the leaves is a distinctive 
feature of this plant. 
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89, HABRODON Schp. 
Slender, very small, with creeping stems and sub-erect, 

filiform branches. Leaves minute, ovate-acuminate, entire, nerve- 

less. Cells elliptic-rounded,smooth. Capsule oblong-cylindrical ; 
annulus broad; peristome single, arising below the mouth of the 
capsule. Dioicous. 

1. Habrodon Notarisii Schp. (H. perpusillus Lindb.) 
(Tab. XLIX. L). 

Minute, very slender, almost prostrate, the branches filiform, 
all pointing one way, hardly 2 lines long. Leaves minute, ovate- 
cordate or ovate-lanceolate, longly acuminate, hardly excavate at 
base, not concave, closely imbricated and appressed when dry, 
spreading when moist; margin plane, entire or slightly crenulate ; 
nerve zone; cells small, oval or elliptical, at margin shorter, at 
mid-base more elongated, towards basal margin short, rounded- 
quadrate, in many rows. Seta short, capsule minute, narrowly 
oblong ; lid conical. Dioicous. 

Has. On the bark of trees, chiefly in subalpine districts ; rare. Fruit very rare, 
spring. 

° 
The most minute and delicate species of the present Order ; differing from the 

minute species of Amblystegium in the branches more terete and julaceous when dry 
from the closely set, appressed leaves ; and in the shorter, oval cells. 

90. MYRINIA Schp. 
Stems creeping, sparingly and trregularly branched. Leaves 

oval, entire, shortly nerved. Areolation rhoméoid, quadrate at 
angles, smooth. Annulus none. Peristome doud/e. 

1. Myrinia pulvinata Schp. (Leskea pulvinata Wahl.; 
Helicodontium pulvinatum Lindb.) (Tab. XLIX. M.). 

In soft, dense, deep green tufts, stems prostrate with erect 
or slightly curved, slender branches about 3-inch in height. 
Branches flexuose, somewhat obtuse, sud-julaceous when dry. 
Leaves small, spreading or subsecund, appressed and imbricated 
when ary, widely oval, or bluntly apiculate or acute, margin 
plane, entire; nerve very fant, single, reaching about 3 up the 
leaf. Cells rather large, wedely oval-rhomboid, at basal wings 
quadrate-rectangular, all wide, smooth. Seta about three lines 
long; capsule oval-oblong, slightly curved and unequal; lid 
conical ; outer peristome pale, inner deep yellow. Monoicous. 



MYRINIA. 369 

Has. About the roots of trees near water. Rare. Fr. summer. 

Resembling slender forms of Leskea folycarpa, but differing in the smaller, less 
secund leaves with faint nerve and smooth cells. The two species are frequently 
found together. The fruit is usually produced in abundance. 

91. ANTITRICHIA Brid. 
Secondary stems elongated, procumbent or pendulous, more 

or less pinnately branched ; \eaves ovate-acuminate, denticulate 
above, single-nerved. Capsule on a straight or flexuose seta, 

elliptical; annulus narrow, calyptra cucullate, not covering the 
whole capsule; peristome doud/e, inner of 16 filiform, fragile 
processes, without a basal membrane. Dioicous. 

Bridel’s name was given to indicate the supposition, based 
however on erroneous observation, that the processes were 
opposite to, not alternate with, the outer teeth. 

1. Antitrichia curtipendula Brid. (Hypnum curtipendulum L.) 
Pha, 1, A. 

Secondary stems Jong, 4-12 inches, robust, more or less 

regularly pinnate, in loose, tufts or masses, olive-green or 
yellowish. Leaves densely imbricated, spreading when moist, 
erect when dry, almost always falcato-secund, wedely ovate from 
a broad insertion, gradually acuminate to a more or less tapering 
point, /arge, 1-1% lines long, irregularly plicate, slightly 
decurrent, margin strongly revolute from base to near summit, 
sharply dentate at apex, the teeth strong and sometimes recurved, 

especially at the extreme tip; nerve wide, but not very distinct, 
reaching % of the length of the leaf. Areolation very small, 
smooth, ed/iptical with a sigmoid curve, at mid-base rather longer 
and narrower, at basal margins short, irregularly rounded, in 
numerous rows. Perichztial bracts long, sheathing. Seta about 
half an inch long, curved or flexuose ; capsule large, elliptical, 
reddish brown, paler at first, somewhat narrowed at the often 
slightly oblique mouth; calyptra smooth, with a long subulate 
beak, reaching to about the middle of the capsule; lid shortly 
rostellate. Peristome short, pale yellow. 

Has. Rocks and trees, principally in mountainous districts ; not common. Fr. 
rare, spring. 

This fine species somewhat resembles Zylocomium loreum in appearance, but the 
leaves are more densely imbricated with much shorter acumen, giving a very different 
appearance to the stem when closely examined. In some of its short, slender states 
it simulates the very rare Ay/. Oakes?z, which however is a less robust and rigid plant 

Y 
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with numerous paraphyllia, and less crowded leaves, which are more abruptly 
acuminate, less revolute at margin, with looser basal areolation and generally longer 
cells ; it is also quite wanting in the peculiar apical dentation of the present plant, 
which frequently exhibits a double recurved tooth at the extreme apex, in the form of 

agrapnel. This however is not always present, and the apex of the leaf is, moreover, 
rather fragile and frequently lost. 

The capsules are, when present, produced in considerable numbers towards the 
summit of the stems. 

This plant grows nowhere, perhaps, more finely in our islands than in Wistman’s 
Wood, Dartmoor, where it clothes the limbs of the old and stunted oaks with large 
masses, hanging down to the length of a foot and more, and producing fruit in abund- 
ance. 

92. POROTRICHUM Brid. 
(Thamnium B. & S., plur. auct.) 

Primary stem creeping, stoloniform; secondary stems erect 
(rarely depressed), dendroid, tall and robust, divided above, 
with numerous curved branches more or less turned to one side. 
Leaves oval-oblong, of solid texture, strongly single-nerved, 
toothed. Cells oval or rounded, small and short. Capsule 
inclined and somewhat arcuate. Annulus present. Peristome 
perfect, inner with a wide basal membrane, and with 3 
appendiculate cilia between the processes. 

The usual name Thamnium (Bry. Eur.), of this genus, 
had been previously appropriated 6y more than one author, being 
applied to a genus of lichens in 1799 and subsequently to two 
genera of flowering plants ; it must therefore be erased from our 
bryological nomenclature. The name Porotrichum was first 
applied by Bridel (as a sub-genus of Climacium) to the South 
American species P. longirostrum (Hypnum longtrostrum 
C.M.), with which the present species, according to Mitten, is 
congeneric. ; 

On account of the perfect development of the peristome, th 
genus has been by most writers placed among the Hypnacee, but 
the nature of the areolation renders its position there anomalous, 
and a perfect peristome is found in other genera which are by the 
same authors separated from that Order ; it appears more logical 
therefore to include it in the present Order, to which by the 
nature of its leaves and areolation it properly belongs. 

Ls. narrower at insertion than above, more or less ovate.............06.55 x. alopecurum 
Ls. widest at insertion ; branch ls. narrow, ligulate ; nerve wide...2. angustifolium 

1. Porotrichum alopecurum Mitt. (Hypnum alopecurum 
L.; Thamnium alopecurum B.&S., plur. auct.) (Tab. L. B.). 

Secondary stems robust, erect or sub-pendulous ; dark brown, 
rigid and unbranched at base, above divided into numerous 



POROTRICHUM. 371 

branches forming a dark dull green terminal head ; branches more 
or less turned to one side, frequently somewhat complanate, 
slender, short and curved or longer, straighter and flagelliform ; 
lower stem-leaves scale-like, increasing in size upwards, broadly 
triangular and scariose, the upper more chlorophyllose; branch- 
leaves narrow, elliptic-oblong, narrowed at the insertion, sharply 
and coarsely toothed, especially above, acute but not acuminate, 
margin plane; all strongly nerved to just below the apex ; 
somewhat spreading when moist, loosely imbricated when dry, 
not twisted, but often incurved at apex so that the branches 
appear somewhat catenulate. Areolation of stem-leaves shortly 
elliptic, somewhat elongated and enlarged at base; of branch- 
leaves rounded or sub-quadrate, a little elongated at the very 
base. Perichztial bracts oblong-acuminate, the points divergent. 
Seta short, about half an inch, curved at the summit, so that the 
capsule is inclined or horizontal; calyptra large; lid longly 
rostrate, oblique; capsule oblong, curved, reddish; peristome 
large, pale red. Dioicous. 

Has. Shady woods, and rocks by waterfalls. Common. Fruit rare, autumn. 

This fine moss is usually recognisable at once by its dendroid stems, the lower 
part black with silvery triangular leaves; the terrestrial form differs considerably 
from the rupestral one; in the former the branches are not complanate, usually curved 
and rather robust with the leaves more spreading; in the latter they are generally 
distinctly complanate, straighter, more slender and flagelliform, with smaller more 
appressed leaves. The former is more rarely found in fruit, but the capsules when 
present seem to be larger and better developed. Numerous setz are as a rule 
produced on each stem, and all from the summit, often very close together. 

The nerve is somewhat channelled above at back and sparingly toothed. It is 
strong, but never occupies any considerable proportion of the width of the leaf as in 
the next species. 

2. Porotrichum angustifolium Dixon (Thamnium angustt- 
folium Holt, Fourn. of Bot., 1886, p. 65). (Tab. L. C.). 

Very small ; leaves much narrower (those of the branches 
ligulate), widest at the insertion, more strongly toothed; nerve 
very wide and thick, occupying % width of leaf at base or more; 
cells more elongated and narrower, especially at base and near 
the nerve; upper somewhat larger than in the last, irregularly 
oval. Fruit unknown. 

Has. By calcareous springs, Raven’s Dale, Derbyshire ( Ho/t). 

Quite distinct from the last species, and only known at present from the above 
locality. The leaves are always widest at, not above, the base, the nerve much 
broader, the upper cells larger. 
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ORDER XXIV. LESKEACE#:. 

Mosses of varying habit, differing from Leucodontacee in the 
cells papillose, from Hypnacez in the short, rhomboid or sub- 
rounded cells. Capsule usually erect, but frequently curved. 
Peristome variously developed ; calyptra cucullate. 

93. MYURELLA B. &S. 

Plants small, slender, irregularly branched, glaucous green ; 
branches julaceous from the regularly imbricated, roundish, 
concave leaves; nerve double, very faint ; cells lax, hexagonal- 
rhomboid, lightly or strongly papillose. Dioicous. Calyptra 
minute. Capsule smad/, erect or sub-inclined; annulus present. 
Peristome ferfect, inner with cilia. Dioicous. 

A genus of very pretty plants of most distinct habit, the 
stems and branches extremely slender, fragile, and regularly 
julaceous, of a pale glaucous green, inhabiting mountain rocks. 

A third, North American species is found, but very rarely, on 
the continent, viz., 17. careyana Sull.; it has spreading leaves, 
strongly erose-denticulate at margin, and more papillose at back. 

Ls. closely imbricate, obtuse or very shortly apiculate .............sseeceeeees I. julacea 
Ls, spreading, more distant, usually with longish apiculus.................. 2. apiculata 

1. Myurella julacea B. & S. (Hypnum julaceum Vill.) 
(Tab. L. D.). 

Very slender; stems slightly branched; pale whitish green, 
reddish below; branches 7/zform, rather obtuse, fragile; leaves 
very densely tmbricated, concave, rounded, obtuse or minutely 

apiculate, faintly denticulate at margin, nerve double or forked, 
short, indistinct; cells irregularly oval-rhomboid, pellucid; at 
base laxer, sub-rectangular. Seta slender, capsule erect or 

inclined, elliptic-oblong ; lid conical; peristome yellowish. 

Has. Mountain rocks, not common. Fr. very rare, summer. 

Differs from the next species in the more closely imbricated, not spreading 
leaves, with a less distinct apiculus or obtuse. 

The papillee are usually very indistinct in this species, and are most conspicuous 
at the back of the upper leaves. 

2. Myurella apiculata B. & S. (Jsothectum apiculatum 
Hiibn.; Wyurella tenerrima Lindb.) (Tab, L. E.). 

Resembles the last species. Leaves more distant, spreading 
when moist and less appressed when dry, ending in an abrupt 
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apiculus, which is often rather long and flexuose, and recurved. 

Has. In similar situations; very rare. Ben Lawers. Fr. summer. 

Easily distinguished from the first species by the characters italicised. JZ. judacea 
may sometimes be found with the leaves a little less closely imbricated than usual and 
with minute points to the leaves, but with no real approach to this species. 

94. LESKEA Hedw. 

Primary stems creeping, mot stoloniform, irregularly divided, 
the divisions procumbent, with numerous erect or spreading 
branches. Leaves of stems and branches uniform, ovate-lanceo- 
fate, nerve single. Capsule erect, symmetrical or slightly curved, 
more or less cylindric; seta arising from the primary stem. 
Peristome double; inner with the basal membrane short or none, 
cilia absent. 

A genus of mosses for the most part slender and of soft texture, 
at any rate in the European species, though some tropical species 
are more robust. They differ from Anomodon principally in the 
position of the fruit. 

Ls. ovate-lanceolate, sub-acute, nerve ceasing below apexX.............00068 4. polycarpa 
Ls. narrowly acuminate, nerve strong, reaching apeX...........csseeeeeeeeeee es 2. nervosa 

1. Leskea polycarpa Ehrh. (Tab. L. F.). 

Slender, stems prostrate, pinnately or bipinnately branched ; 
branches short, erect, curved, or prostrate; bright or dull green 
in somewhat intricate close patches, hardly }-inch high; stems 
1-2 inches long, soft in texture. Leaves erecto-patent or secund, 
Loosely incumbent when dry, small, less than } line in length, 
ovate-lanceolate, shortly pointed or obtuse, soft, entire, margin 
slightly recurved in the lower half, nerve vanishing considerably 
below apex, strong below; areolation hexagonal, pellucid, thin- 
walled, more or less papillose at back, almost uniform throughout 
the leaf, at base a little enlarged and more rectangular. Seta 
about }-inch long, reddish ; capsule cylindric, narrow, tapering 
at base, 1-14 lines long, erect, straight or slightly curved, finally 
reddish brown, lightly contracted below the mouth when dry ; lid 
elongate-conical, rather acute; calyptra whitish; peristome teeth 
long, whitish, connivent when dry, processes as long as the teeth. 
Autoicous. 

Has. At the foot of trees by water, common. Fr. summer. 
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Leskea polycarpa usually fruits abundantly, and may thus be easily recognised from 
all the preceding species of pleurocarpous mosses, none of which, except perhaps 
Leucodon sciuroides, which is dioicous and rarely fruits, have such narrow, elongated 
capsules. The short, scarcely acuminate leaves, almost always slightly secund, give 
it a characteristic facées. It is a difficult plant to gather in good condition, being 
often much coated with muddy deposit. The small, whitish calyptra gives it some- 
what the appearance, when the fruit is young, of Amblystegium serpens. Slender 
forms occur occasionally, but as a rule it is not a variable plant. 

Myrinia pulvinata has a much shorter capsule, short nerve, etc. 

2. Leskea nervosa Myrin (Pterogonium nervosum Schwgtr.). 
(Tab, L,.G): 

Very slender, stems irregularly branched and re-branched ; 
branches filiform, straight; bright or brownish green; leaves 
densely imbricated, erecto-patent, closely appressed when dry so 
that the branches are terete, very small, widely ovate, rapidly 
tapering to a long, finely acuminate point; margin recurved 
below, entire ; nerve vanishing in the acumen near apex ; median 
cells irregularly oval, marginal shorter, rounded, or transversely 
elliptic, all small, incrassate, lightly papillose, hardly altered at 
base. Seta short; capsule erect, sub-cylindric, small; peristome 
small, processes shorter than the teeth. Dzozcous. 

Has. Trunks of trees and rocks in subalpine districts. Very rare; Scotland. 
Fruiting very rarely, in summer. 

A much more delicate plant than the last, with filiform stems and branches and 
very differently shaped leaves. Pseudoleskea atrovirens differs in the colour, the wider 
and larger leaves, which are usually secund ; Lescure@a stréata in the smooth, denticu- 
late leaves ; Anomodon longifolzus in the more elongated, straggling habit, and the 
leaves denticulate, much more loosely imbricated and more distant; all the other 
species with which it might be confused differ in the elongated areolation or shorter 
nerve. 

95. ANOMODON Hook. & Tayl. 

Primary stems s¢olonzform, with very small leaves differing 
from those of the secondary stems and branches; secondary stems 
erect or ascending, irregularly branched. Leaves ovate or 
lanceolate, single-nerved; cells more or less rounded, highly 
papillose on both sides. Fruit produced on the erect secondary 
stems. Capsule erect, symmetrical. Cilia of inner peristome 
none or rudimentary. Dioicous. 

Ls, narrow, ACUMINAtE: jdensinasigsadvessarcarrdannRensersaoheneeindanderetiecien 2. longifolius 
Ls; more oriless- obtuse oriapiculate: ais sesatwescvisseas mene sn cwadiamaaiaciesiodes wasn va ocean 2 

Slender ; Is. apiculate, often serrulate at apex ae .2, attenuatus 
Robust ; Is. entire, more or less Obtuse ...,......seseeeseee ceeeee eee eeeeee 3. viteculosus 
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1. Anomodon longifolius Hartm. (Pterigynandrum longi- 
folium Ahnf.) (Tab. L. H.). 

Very slender, secondary stems irregularly branched; branches 
often flagelliform, 7/iform ; olive or yellowish green, in irregular, 
intricate tufts; leaves very small, lanceolate, gradually tapering 
toa narrow acuminate point, spreading, loosely incumbent when 
dry, not crowded, margin plane, minutely denticulate above, nerve 
pellucid, ceasing below apex ; cells rounded-hexagonal, opaque, 
highly papillose, very slightly enlarged at the base. Seta short, 
capsule hardly raised above the branches, oblong-cylindric, small ; 
annulus none; peristcme small. 

Has. Rocks, etc. Very rare; Scotland; England. Fruit very rare, not 
found in Britain. 

A more slender and delicate plant than the two following, with more tapering, 
acute leaves. It bears some resemblance to the most slender forms of Leskea polycarpa ; 
but differs essentially in the opaque, highly papillose cells. 

2. Anomodon attenuatus Hiibn. (Hypnum attenuatum 
Schreb.) (Tab. L. I.). 

Intermediate between A. Jongifolius and A. viticulosus, and 
somewhat resembling a miniature form of the latter; irregularly 
branched and intricate, the branches short and rather obtuse, or 
elongated and flagelliform, 1-2 inches high; leaves spreading or 
secund, usually distinctly homomallous when dry, about % line in 
length, oblong-lanceolate from a widely oval base, acute and 
minutely apiculate, at the insertion very narrow, excavate and 
slightly decurrent; margin plane, minutely crenulate with papille, 
at extreme apex usually with a few teeth; nerve ceasing below 
apex, pellucid; cells irregularly hexagonal, opaque, highly papillose, 
thin-walled, a few at mid-base pellucid, elongate-rectangular. 
Seta longer, about $-inch; capsule elevated above the branches ; 
lid longly beaked; peristome larger than in the last. 

Has. Rocks, etc., in mountainous districts; very rare. Ben Lawers; Den of 
Airlie. Fruit not found in Britain. 

The less tapering leaves distinguish this from the last species, and the small size 
and usually denticulate leaves from the next. 

3. Anomodon viticulosus Hook. & Tayl. (Hypnum 
viticulosum L.) (Tab. L. J.). 

Secondary stems long, 2-4 inches, robust, slightly branched. 
Plants bright green, dull green when dry, in large loose tufts. 
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Leaves spreading and secund, crisped when dry and incurved, 
undulated at margin, /igulate-lanceolate from a widely ovate base, 
large, above 1 line in length, excavate at base, obtuse or apiculate 

at summit, margin very slightly recurved at base, often on one 
side only, crenulate-denticulate above; nerve strong, pellucia, 

whitish at back when dry, reaching nearly to apex; cells 
hexagonal, thin-walled, opaque, highly papillose; the basal 
median ones pellucid, rectangular. Seta straw-coloured, about 
2_inch long; capsule erect, sometimes slightly curved, cylindric, 
7-1¥% lines long, slightly contracted at the mouth; lid conical- 
rostellate; annulus distinct; peristome yellowish; inner with a 
very short basal membrane and short irregular processes. 

Has. Roots of trees and old walls, common. Fruit rather rare, spring. 

The commonest species of the genus, and the most robust ; the leaves of a very 
marked form, and, a very uncommon feature among pleurocarpous mosses, distinctly 
crisped when dry. It is indeed a striking moss, and one not likely to be mistaken for 
any other. When dry it is not at all glossy, and of a very dull green, but upon 
moistening the leaves at once regain their spreading direction and become of a brighter 
colour. 

96. LEPTODON Mobr. 

Stems from a creeping rhizome, pznnately branched ; stems 
and branches strongly enrolled when dry. Leaves single-nerved, 
obtuse ; cells short, oval, slightly papillose. Capsule exserted on 
a short seta, erect, symmetrical. Calyptra Aazry, cucullate. 
Peristome simg/e, of 16 pale teeth. 

1. Leptodon Smithii Mohr (Hypnum Smithii Dicks.) 
(Tab. L. L.). 

Bright green, in rather large flat patches. Stems prostrate, 
1-2 inches long, rigid, pinnately branched ; branches very short, 
rather obtuse, equal. When dry the stem and branches ,vo// 
together in the form of a crosier, the apical branches especially 
rolling up almost into a ball. Leaves spreading, when dry erect 
and somewhat homomallous, small, $ a line in length, cordate- 
ovate, rounded and obtuse, entire, concave, margin recurved on 

one side near the base, otherwise plane; nerve wide at base, thin 
and indistinct, reaching beyond the middle; cells round or very 
shortly oval, distinct, the median basal somewhat narrow and 
elongate-elliptical, 3-5 times as long as broad; all rather 
incrassate, very slightly papillose. Perichztial bracts oblong- 
lanceolate, narrowly acuminate, thin. Seta very short. Capsule 
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slightly exserted, oblong, narrowed at the mouth. Lid conical, 
acuminate; peristome small, pale. Calyptra and vaginula 
covered with long hairs. Dioicous. 

Has. Trees and rocks in the south of England. Fr, rare, spring. 

A southern species, which fruits abundantly in the countries about the 
Mediterranean, but is rather rare with us and usually barren. When dry the closely 
rolled up branches have a very peculiar appearance, unlike that of any other of our 
mosses ; the wide, obtuse leaves with a single nerve are also very characteristic. 

97. PTERIGYNANDRUM Hedw. 
Primary stem creeping, stoloniform, secondary ascending 

with irregular, curved branches turned towards one side, often 
flagelliform. Leaves imbricated, ovate or obovate, strongly 
papillose at back; nerve single, short. Cells linear-rhomboid, 
shorter at apex. Capsule erect, symmetrical, sub-cylindric ; 
peristome sma//, outer teeth short ; inner peristome of 16 short 
irregular processes, without basal membrane or cilia. 

1. Pterigynandrum filiforme Hedw. (Hypnum filiforme 
Timm.) (Tab. L. K.). 

In larger or smaller patches, sometimes almost entirely 
prostrate, at others more erect and 1-2 inches high; bright green 
or brownish; branches xumerous, curved, usually pointing the 
same way, very slender, often flagelliform, or short and obtuse. 
Leaves of secondary stems and branches sub-similar, very small, 
obovate or ovate-oblong, shortly pointed, not excavate at base, 
closely imbricated or secund, when dry secund or closely 
appressed, rendering the branches terete; concave, shortly 
acuminate or simply acute or rather obtuse; margin reflexed 
below, minutely denticulate at summit; nerve usually faint, 
reaching slightly above the middle or shorter and forked; cells 
sharply and strongly papillose at back, the greater part shortly 
linear-vermicular, at the tip wider and shorter, at mid-base 

longer and more pellucid, at angles skort, irregularly quadrate 
and rectangular, zz a few short rows. Seta 3-2 inch long, 
slender ; capsule small, narrow; lid rostrate, oblique. Dioicous. 

Var. 8. heteropterum Schp. (Pterig. heteropterum Brid. in 
part). More robust; branches thicker, shorter, obtuse. Leaves 
secund, rounded and apiculate at apex. 

Has. Rocks and trunks of trees on mountains; rare. The var. 8 in more 
shady situations. Fruit rare, summer. 
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Very variable in size and in the length and thickness of the branches. It has 
some similarity to several other species, especially, in its larger secund-leaved forms, 
to the more robust forms of Heterocladium heteropterum ; that plant has however 
more tapering leaves, more strongly denticulate and usually more distant, with 
shorter, less papillose cells, and the nerve always short and double. Pseudoleskea 
differs in the shorter sub-rounded areolation, as well as in the curved fruit. The 
present plant will generally be recognised by its numerous slender curved branches, 
neha ae avery slender state of Prerogonium filiforme, but with highly papillose 
areolation. 

98. HETEROCLADIUM B. &S. 
Primary stem creeping, more or less stoloniform, irregularly 

divided, the secondary stems with irregular, often flagelliform 
branches. Leaves of two forms ; stem-leaves cordate-acuminate, 

branch-leaves smaller, narrower, ovate, less acuminate; nerve 
short, double ; paraphyllia few. Capsule inclined or horizontal, 
curved ; peristome perfect, with cilia. Dioicous. 

Differing from Thuidium in the non-pinnate branching, and 
the few paraphyllia, from Pseudoleskea in the double nerve, and 
the dimorphous leaves; from the other genera of this Order in 

the curved capsule and other points. 

Stem-leaves patent ; lid rostrate sroguenaleeite eer: 1. heteroplerum 
Stem-leaves squarrose-recurved ; lid COMIC.........cseeeeseneeeee serene 2. squarrosulum 

1. Heterocladium heteropterum B. & S. (Hypnum 
heteropterum Spr.) (Tab. L. M.). 

In large, intricate, flat patches, deep or bright green. Stems 

creeping. the secondary ones prostrate or ascending, irregularly 

or sub-pinnately branched, very slender, often filitorm ; branches 
straight, rarely curved; stem-leaves widely ovate-acuminate, 

with a more or less tapering, acute point, spreading or sub-secund, 

excavate at base, not concave, shortly two-nerved; margin plane, 

finely denticulate in the greater part ; median cells elliptical, 3-5 

times as long as broad, towards apex and margins shorter, sub- 
quadrate-rounded; all rather incrassate, distinctly papillose on 
both sides. Branch-leaves smaller, less tapering, ovate, acute, 

often secund. Seta purple, curved above, so that the capsule is 
often horizontal; capsule deep reddish brown, oblong, slightly 
curved, or gibbous, short-necked; lid conical, vostrate. 

Var. 8. fallax Milde. Extremely slender, stems and 

branches all delicately filiform; \eaves minute, narrowly 

elliptic-lanceolate ; cells all short. 

Has. Wet rocks by waterfalls, etc. The var. 6 rare ; Staffordshire ( Bagnall) ; 

Radnorshire ( Bivstead). Fruit very rare, late summer and autumn. 
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An extremely variable species; the var. 8 is one of the most slender of our 
mosses, resembling Amblystegzum Sprucez, and hardly to be known from some slender 
species of that genus except by the papillose cells, which are much shorter in the 
middle of the leaf in the variety than in the typical plant ; indeed one would be 
inclined to attribute to it a higher than varietal rank were it not that intermediate 
forms occur ; I have gathered one which showed a few branches with almost typical 
leaves, while the greater part of the plant was clearly referable to the variety. 

On the other hand, luxuriant forms have large, acuminate leaves, usually more or 
less distichously arranged in two rows drooping on either side of the stem, and bear a 
resemblance to Prerigynandrum filiforme var. heteropterum, but have the leaves much 
more distant than is usual in that plant. In these forms it approaches nearer the 

species, but the acumen of the stem-leaves is never squarrose-recurved as in 
that. 

2. Heterocladium squarrosulum Lindb. (Hypnum squar- 
rosulum Voit; Hleterocladium dimorphum B. & S., Schp. Syn.) 

(Tab. L. N.). 

Closely resembling the last species; stem-leaves distant, 
widely cordate-ovate, rapidly contracted to a long, flexuose, 
almost filiform acumen, which is squarrose-recurved, irregularly 
denticulate; all median cells and those of the acumen linear, 
6-10 times as long as wide, smooth, towards margin (in the 
widest part) in several rows short, sub-quadrate, slightly papil- 
lose ; branch-leaves much shorter and smaller, rounded and sub- 
obtuse or shortly pointed, papillose, with short cells. Fruit 
resembling that of the last species, but shorter, and witha shorter, 
not rostrate beak. 

Has. Mountain rocks in shady places; very rare; Highlands of Scotland. 
Barren in Britain. 

Very closely resembling the last in habit, with the branching somewhat more 
pinnate ; but the stem-leaves are quite different. Occasionally in H. heteropterum 
they are longly acuminate and somewhat recurved; but never with the abruptly 
squarrose, filiform-acuminate points, nor with the elongated smooth areolation of the 
present species. The branch-leaves in the two are, however, almost identical. 

99, PSEUDOLESKEA B. &S. 

(Leskea nonnull. auct.) 

Plants with the habit and vegetative characters of Leskea, 
and the fruiting characters of Heterocladium. Paraphyllia 
numerous ; nerve single; capsule curved, inclined; peristome 
well developed, inner frequently with cilia. Dioicous. 

Ls. usually denticulate at apex, nerved nearly to apex oo... eeeceeeeeseeees 4. atrovirens 
Ls. entire, nerve % or § length of leaf... cseeeceeeceteeeeenee seneeeees 2. catenulata 
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1. Pseudoleskea atrovirens B. & S. (Hypnum atrovirens 
Dicks.) (Tab. L. O.). 

Primary stems creeping, irregularly divided ; secondary with 
irregular, hardly pinnate branches, which are usually hooked or 
curved at the apex ; forming large, somewhat intricate masses of 
a green or brownish colour, the tips of the branches often coloured 
yellow ; rather rigid when dry. Leaves erecto-patent, crowded, 
usually falcato-secund at the extremity of the branches, secund or 
appressed and somewhat regularly and spirally imbricated when 
dry; ovate-lanceolate, gradually acuminate, margin recurved 
below, denticulate above; nerve strong, reaching to near the 
summit; cells irregularly oval, towards margin shorter and sub- 
quadrate, near the nerve and in the point longer, elliptical ; all 
papillose at back. Paraphyllia numerous, multiform. Seta 
short ; capsule oblique, curved or gibbous, oblong ; lid comzcal ; 
peristome yellow; cilia none or rudimentary. 

Has. Alpine rocks and at the foot of trees on mountains; rare; Highlands of 
Scotland. Fr. very rare, early summer. 

As with several of the preceding allied species, this plant is somewhat variable in 
the degree of robustness, the branches being sometimes very slender and filiform (var. 
filamentosa Boul.), at others robust and obtuse ; occasionally, but rarely, the leaves 
are not at all secund, and the branches not hooked. The old leaves are usually dark 
brown or blackish, and the common form of the plant may be usually recognised by 
this dark brown tinge with the tips of the branches yellow. It somewhat resembles 
Leskea nervosa, but has less acute leaves, and a shorter nerve ; and is generally more 
robust. 

2. Pseudoleskea catenulata B.&S. (Hypnumcatenulatum 
Brid) (Tab. L. PS. 

Very slender and delicate, with numerous, short, f/:form, 
julaceous, obtuse branches, in low large patches of a dull or 
reddish green. Leaves minute, crowded, erecto-patent when 

moist, closely imbricated when dry; ovate-acuminate, those of 
the branches ovate-lanceolate, acute or obtuse, entire; nerve 
very faint, vanishing below the middle ; cells almost uniformly 
oval-oblong, short, towards margin and apex shorter, rounded- 
quadrate, faintly papillose or almost smooth. Paraphyllia 
filiform. Capsule narrowly oblong; lid vostrate ; cilia one or 
two, well developed. 

Has. Mountain rocks, very rare; Scotch Highlands. Fruit extremely rare, 
summer ; not found in Britain. 

A pretty little species, fairly easily distinguished by the julaceous branches and 
small entire leaves with their single nerve and short cells. 
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100. THUIDIUM B. &S. 

Primary stem prostrate, irregularly divided; secondary 
stems regularly pinnate, bipinnate or tripinnate. Paraphyllia 
numerous, multiform. Leaves dimorphous, the stem-leaves 

differing much from the branch-leaves, s¢ngle-nerved, strongly 
papillose. Capsule rather large, thick-walled, arcuate. Peristome 
large, perfect. 

Readily distinguished from all the preceding genera by the 
regularly pinnate branching, numerous paraphyllia and curved 
capsule. The name is derived from Thuja, the coniferous shrub, 
not from the Greek Ova, and there seems therefore no reason for 

correcting the spelling as Lindberg does to Thyidium, as there 
might be were the derivation directly from the Greek. 

Lindberg first pointed out the radical distinction in the apical 
cells, between the branch-leaves of 7. famariscinum and those of 
T. recognitum and T. delicatulum, by which these groups of 
species may be separated at a glance under the microscope; the 
difficulty of separating them when barren, and indeed even when 
fruiting, previously to that time, had caused great confusion 
between the species, especially in N. America. In 7. 
tamariscinum the apical cell in the branch-leaves ends in a single 
acute point ; in the other species named it is truncated, with 2-3 
points or papillz at apex. 

Stem DROPPIN MAS oe aassdan sss and naeaesinonndanieanmapanbn tnesvinndaarmmecmntansiacsnsaacegan 2 
Stem SIM ply: PIMMALE: -jprusiieaacscounvsinnansanoagemisuannnonanvassnokdntumaabasiceeeadiar -dlazs 4 

4 Apical cell of branch-ls. acute, not divided ...... 0.0.00... .4. tamarisctnum 

Apical cell obtuse bifid or ending in a crown of papilla.........e ee eeeee cee ee cee eee 3 

Stem bipinnate ; pericheetial Is. not ciliate ...... 3] ! ) e 6. recognitum 
Stem usually tripinnate ; pericheetial Is. ciliate 5. Gelicatulum 

Stem-ls. sub-squarrose, strongly auricled 0.0... cece ceeeeeseceeueeneeees 3. decipiens 
Stem-ls. not auricled 

Stem rigid ; ls. papillose on keel; cells shortly oval ...........0...000. Z. abtetinune 
Stem flexible ; ls. smooth on keel ; cells elongated ..........c eee 2. Blandovit 

1. Thuidium abietinum B. & S. (Hypnum abietinum L.) 
(Tab. L. Q.) 

In loose tufts, often scattered among grass and other plants, 
dark brown with yellow or green tips; secondary stems 2-4 
inches long, prostrate or ascending, sometimes forked, rigdd, 
simply and regularly pinnate (very rarely slightly bipinnate), the 
branches close, sub-equal, not complanate, but in two rows on 
each side of the stem so as to lie in two planes, slender, short, 
attenuated at the points; stem-leaves crowded, spreading when 
moist or slightly secund, when dry closely appressed and. 
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imbricated, wzdely oval, with a short point or a longer, tapering 
acumen, acute, strongly plicate, margin slightly recurved, denti- 
culate above; nerve strong, reaching ? the length of the leaf or 
higher; cells mznute, oval, incrassate, at mid-base very slightly 
elongated, towards basal margins shorter, subguadrate-rounded, 
all highly papillose at back. Paraphyllia numerous, short, 
multifid, often united with the leaf at base. Branch-leaves much 
smaller, crowded, ovate, shortly acuminate, concave, when dry 
closely imbricated, so that the branches are terete, areolation 
minute, oval, or irregularly rounded, highly papillose, especially 
at back; the apical usually bifid, rarely simply acute; nerve 
hispidly papillose at back. Perichztial bracts long, gradually 
attenuated, plicate, without cilia. Capsule suberect, curved, 
cylindrical, slender; lid conical, acuminate. Dvozcous. 

Has. Among grasses, etc., principally on dry calcareous soil; frequent. Fruit 
extremely rare, not found in Britain. 

T. abiettnum varies in slenderness and in the form of the stem-leaves, but not to 
any great extent in other directions. It is readily distinguished from 7. Blandovii 
and 7. decipiens by the habitat, the closely imbricated branch-leaves, the areolation, 
the more rigid texture of the stem and leaves, the darker colour, etc., and from the 
former notably by the dioicous inflorescence ; from all the other species by the colour, 
the simply pinnate stems, and narrow, less cordate stem-leaves. 

This and the next two species belong to Mitten’s sub-genus Tetracladium, 
distinguished by having the branches not complanate, but in four rows, two on each 
side of the stem, the upper on one side and the lower on the other being in the same 
plane. This is noticeable in fresh plants and specimens which have not been 
subjected to pressure ; in herbarium specimens which have been pressed flat it is of 
course indistinguishable, but may be recovered more or less by immersion in water. 

2. Thuidium Blandovii B.&S. (Hypnum Blandovii W. & M.) 

(Tab. LI. A.). 

Somewhat resembling the last species, but of paler colour 
and softer texture; bright or yellowish green above, pale below; 
stems not rigid, leaves soft, thin and somewhat membranaceous 

in texture. Stems and leaf-bases thickly coated with numerous 
long and branched, filiform, pellucid, jointed paraphyllia; stem- 
leaves wide, cordate-acuminate, often much narrowed at the base, 

thin and pellucid, irregularly plicate, densely crowded, so as to 
vender the stems tumid; margin slightly recurved, or plane, 
towards base spinulosely-papillose; nerve thzz, reaching above 
half-way ; cells xarrowly vermicular-elliptical, or linear-rhom- 

boid, 4-6 times as long as broad, longer and more vermicular at 
apex, longer and xarrowly rectangular at base; at back with 
strong but not very dense papilla, usually arising from the end- 
walls, not from the face of the cells. Branches slender, 
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attenuated, szmple, close and regular, longer than in the last 
species, the leaves less crowded, when dry divergent from the 
branch at base, then incurved, so as to render the branches 
somewhat catenulate, not terete, branches as well as stems 

clothed with long paraphyllia ; leaves small, narrower, acuminate, 
almost entire; areolation resembling that of the stem-leaves. 
Sete long, slender, red, 14-2 inches, numerous, from the upper 
part of the stem ; -capsule arcuate, oblong-cylindric, wider than in 
the last; lid conical, acuminate. Axtozcous. 

Has. Bogs and marshes. Very rare. England. Fr. summer. 

This fine species, which is frequently found in abundant fruit, has only been found 
in two or three bogs in England, it is frequent in North America and some of the 
more northern European countries. Its habitat alone is sufficient to separate it from 
all the other species, besides which the simply pinnate stems distinguish it from all but 
L. abietinum and T. decipiens. The latter is known by its falcate leaves, wide 
angular cells, etc., the former by the characters pointed out in the description of that 
species. 

3. Thuidium decipiens De Not. (Hypnum Notarisii Boul., 
nonnull. auct.) (Tab. LI. B.). 

Resembling very closely slender forms of Hypnuum com- 
mutatum, and only distinguishable with the aid of the microscope. 
Secondary stems frequently forked or divided, the divisions 
simply pinnate, with short, close, or irregularly placed branches, 
which are often hooked at the apex, bright or yellowish green. 
Stems rather slender, soft, fragile, clothed with short, multifid 

paraphyllia and often with radicular tomentum. Stem-leaves 
not crowded, spreading or sub-secund, xot much appressed when 
dry, widely deltoid and suddenly narrowed at base to the inser- 
tion, tapering to a short, often fine acumen, slightly decurrent 
and auriculate at base, strongly plicate, margin slightly revolute 
at base, denticulate at the widest part of the base, almost entire 
above, or denticulate; nerve strong, reaching nearly to apex; 
upper cells inear-rhombord and vermicular or elliptic-hexagonal, 
variable in width, but usually rather wider than in the last 
species, longer and narrower in the acumen, gradually becoming 
shorter and wider towards the base; at basal angles larger, 

lax, hyaline, irregularly hexagonal, forming more or less distinct, 
often coloured auricles. Papille not numerous, usually, as in the 

last, from the upper end-walls of the cells. Branches slender, 
short, the leaves spreading and secund or strongly falcato-secund, 
ovate-lanceolate, more or less longly acuminate, finely denti- 

culate; cells shortly linear-vermicular, or narrowly elliptical, 



384 LESKEACEZ. 

shorter and wider at base, sparsely but sharply papillose at back. 
Seta long, capsule arcuate. Dzozcous. 

Has. Wet places on mountains, very rare; Highlands of Scotland. Fruit 
extremely rare, not found in Britain. 

In the habit, the falcate branch-leaves, and other points this species is quite 
distinct from any other of the genus, and more closely resembles Ayprzm commutatum. 
It is a more slender plant with shorter branches than the usual forms of that moss, 
and may at once be distinguished under the microscope by the papillose leaves with 
the cells, especially towards the base, much looser, being both shorter and wider. 
In areolation indeed, it comes nearer Amblystegzum filacinum, but the stem leaves are 

wider and plicate. The leaves when dry, moreover, are somewhat crisped, and are 
dull, not glossy as in A. commutatum. 

There has been much difference of opinion as to the true systematic position of 
this plant, several authors placing it in Hypnum near &. commutatum ; the papillose 
leaves form the chief argument for placing it in the present genus, and the view thus 
taken is supported somewhat by the fact that in 7. Blandoviz the form of the branch 
leaves, the areolation and the character of the papillze all show a distinctly intermediate 
condition between the typical characters of Thuidium and those of the present plant. 

4. Thuidium tamariscinum B.&S. (Hypnum tamariscinum 
Hedw.) (Tab. LI. E.). 

Stems elongated, 3-8 inches long or more, arched, often 

interrupted, the apex being produced without branches for some 
distance, and often rooting, then again branching; this may be 
repeated several times. Plants in large, intricate mats, bright 
vivid green. Branches complanate, tripinnate, the lower or 

median ones longest, so that the outline of the frondiform stem is 
deltoid or lanceolate ; secondary and tertiary branches short, very 
slender, attenuated. Stems and branches clothed with numerous, 
short, multifid paraphyllia. Stem leaves widely cordate, from a 
broad base, rapidly contracted to a narrow acumen of varying 
length, plicate; erecto-patent or somewhat recurved, when dry 
appressed, not crowded; margins revolute to the base of the 
acumen, denticulate above; nerve very strong, reaching nearly to 
apex; cells short, wide, incrassate, rounded-quadrate or irregular, 

in acumen elongated, elliptical; towards base longer, sub- 
rectangular; at basal angles rectangular, slightly larger. Papille 
acute, dense. Leaves of the primary branches somewhat inter- 
mediate between those of the stem and of the secondary and 
tertiary branches; of these latter very small, narrow, ovate- 
lanceolate, shortly pointed, concave; cells oval-rounded, densely 
papillose, the apical cell simply acute. Perichetial bracts long, 
gradually or rapidly contracted to a long, flexuose, thong-shaped 
acumen, much longer than the limb; the margins, especially of 
the inner ones, densely fringed with long, filiform, articulate 
cilia; nerve strong, reaching to base of acumen. Seta stout, 
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1-1; inches long, purplish red; capsule large, thick-walled, 
arcuate, dark reddish brown; lid longly and obliquely rostrate ; 
peristome large, reddish. Dioicous. 

Has. Shady woods, common. Fr. rare, autumn and winter. 

This very fine and beautiful species cannot be mistaken for any other except the 
two following ; from these it is readily separated by the apical cell of the branch- 
leaves, which is here smooth and simply pointed, while in them it is truncate and 
bi-trifid with terminal papille. 7. recognztum also differs in the branching being 
bipinnate, not tripmnate, and in the perichzetial leaves not ciliate; while Z. 
delicatulum may sometimes, but not always be known by its smaller size. 

The broad, complanate, regularly branched stems of this moss have much the 
appearance of miniature fronds of a fern. 

5. Thuidium delicatulum Mitt. (Hypnum delicatulum 
Hedw., zon B.& S.) (Tab. LI. C.). 

Very closely resembling s/exder forms of the last species, and 
occasionally fully as robust ; bright green above, reddish brown 
below. Branching tripinnate, the branches and_ branchlets 
usually shorter and more numerous and crowded than in that 
species. Afzcal cell of the branch-leaves truncate and crowned 
with 2, more rarely 3 papille, so as to appear bifid. Perichetial 
bracts fringed, especially the inner ones, with less numerous, 
shorter cilia. Capsule usually (but not always) rather smaller 
and less curved. 

Has. Among rocks and sand by mountain streams; very rare. Tyn-y-groes, 
N. Wales. Lake District. Fr. winter. 

There was great confusion between this species and the last until Lindberg 
detected the wide difference in the apical cells of the branch-leaves. It appears that 
TZ. tamariscinum, by far the commoner species of the two in Europe, is replaced in 
N. America by the present plant. It was unknown in Britain until quite recently, 
when Mr. Holt discovered it at Tyn-y-groes, with fruit; in the past year (1895) I 
gathered it abundantly, though rarely fertile, about the Falls of Lodore; and the Rev. 
C. H. Binstead has since sent me a fine fruiting specimen gathered by him in the 
Lake District some years back, but then unrecognised, and labelled 7. recognztum. 

About Lodore it grows in quantity, almost always of a more compact, less 
straggling habit than 7. ¢amardsc¢num, and more slender in its branching ; but this 
habit though undoubtedly the more usual, is not constant, for I have seen specimens 
that could not possibly be known from the more luxuriant forms of 7. tamariscinum. 

In one tuft which I gathered in fruit, the setae were much shorter and more 
slender, and the capsules very small, suberect and hardly curved; yet there was no 
appearance of dwarfing. It would appear therefore that the fruit exhibits considerable 
variation in size. 

In France Philibert has found this species in abundance in one district, near 
Vals in Ardéche ; it there inhabits damp meadows, a somewhat different habitat from 
that in which it occurs with us. 

Breidler is said by Husnot ( Afuscol. Gall. p. 309) to have observed the pericheetial 

bracts with and without cilia on one and the same specimen. I have found them very 
slightly developed in some specimens, and in young perichzetia sometimes hardly 
visible. 

Z 
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6. Thuidium recognitum Lindb. (Hypnum recognitum 
Hedw.; 7. delicatulum B. & S., non Mitt. mec Lindb.) 

(Tab. LI. D.). 

Resembles slender forms of 7. tamariscinum but is usually 
of a yellowish, not bright green, the branching dzpznnate, not 

tripinnate (a single secondary branch here and there alone, in 
luxuriant specimens, producing one or two tertiary branchlets) ; 
stems more linear in outline, not distinctly deltoid nor lanceolate, 
owing to the primary branches being sub-equal ; less frequently 
interrupted than in that species. Branch-leaves and apical cells 
asin T. delicatulum. Perichetial bracts ot czlzate, denticulate 
only. Capsule arcuate, large, rather slender. 

Has. Mountain rocks, and among grass in meadows etc., principally in 
calcareous districts. Frequent, probably overlooked for Z. tamariscinum. Fr. very 
rare, winter. 

Distinguished from 7. tamarzscinum by the apical cells of the branch-leaves, and 
from both that and the last by the branching being bipinnate only and by the non- 
ciliate perichzetial bracts. I can find no difference between the upper cells of the 
branch-leaves in this and 7. delicatulum, such as Husnot describes. 

Philibert (Rev. Bry. 1893, pp. 33 sqq.) describes a new species, 7. zxtermediumt, 
closely allied to the present, but differing in certain characters which if constant might 
be held of importance. I find however some characters which he attributes to 7. 
intermedium undoubtedly existing in the same specimens with others which he 
considers characteristic of 7. recognztum ; while the characters derived from the stem- 
leaves, such as the revolution of the margins and length of nerve, are extremely 
variable even on the same stem ; and I have never found the nerve excurrent as he 
describes it in 7. vecognztum, nor even percurrent. I doubt very much, therefore, 
the specific value of 7. zxtermedium. 

ORDER XXV HYPNACE. 

Stems variously branched; leaves variable in form and in 
direction. Cells narrow and elongated, from shortly rhomboid to 
narrowly linear-vermicular, at least twice as long as wide and 
usually much longer; smooth or very rarely sparsely and 
minutely papillose ; nerve single, double, or none. Capsule on an 
elongated seta, usually arcuate, less commonly erect and 
symmetrical ; peristome well developed; inner almost always 
with a distinct and more or less elevated basal membrane, 
frequently with cilia between the processes. 

Under this Order I have included all the British genera of 
pleurocarpous mosses with elongated, smooth areolation and well 
developed Bryoid peristome; those species of course excepted 
which with the above characters are separated, on important 
grounds, under Neckeracez and Hookeriacee. The cells, though 
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occasionally short and wide, always in such cases show a 
rhomboid or hexagonal outline, and are never regularly oval, 
rounded, nor quadrate, at least in the middle of the leaf. 

The texture of the leaves is usually thin and membranaceous, 
often somewhat scariose and glossy; when dry they rarely 
become crisped, though sometimes shrinking and becoming 
flaccid; as a rule they are little altered when dry and on 
moistening rapidly regain their normal condition. 

Several of the genera here included with erect, symmetrical 
capsules are frequently separated under the title of Ortho- 
theciacez ; but the distinction cannot be held of real importance, 
since it leads to the separation of genera so obviously allied as 
Pleuropus and Camptothecium, and to other anomalies. 

The student will have little difficulty in recognising a moss 
as a member of this Order if attention be paid to the areolation. 
Pterogonium, Antitrichia and Leucodon, indeed, have somewhat 
elongate upper cells, but the marginal cells in the lower part of 
the leaf, not the angular ones only, are short and rounded; and 
the inner peristome, too, is more or less imperfect, at least in the 

two latter. 

In the descriptions of the leaves, when not otherwise stated, 
those of the secondary stems or their divisions are referred to, 
not those of the branches; the branch-leaves being usually 

narrower and’ frequently less highly developed than the stem- 

leaves. i‘ 

In the arrangement and the division into genera, as well as in 

the nomenclature, I have for the most part followed the system of 

the authors of the Bryologia Europzea, and of Schimper in the 

Synopsis, Ed. II]. This arrangement is open to much criticism, 

both as to nomenclature and to the value of the genera; it is, for 

instance, to say the least doubtful whether groups like Pleuropus, 

Camptothecium, and Brachythecium have any claim to a separate 

generic rank which puts them on the same level as the genera of 

Acrocarpous mosses, separated only as they are by characters 

almost indefinable and none too constant. Lindberg has given an 

original and very different arrangement in the Musci 

Scandinavici; but, besides that some of his grouping appears 

very difficult to justify, I have thought it better not to run the 

risk of causing confusion by the introduction of an arrangement 

and nomenclature so widely differing from that of most of the 

works the student is likely to consult, and have therefore kept 

more or less closely to the old lines. The chief variation will be 
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found in the uniting of NRhynchostegium 2B. & S. with 
Eurhynchium, the differences by which these are sometimes 
separated being very slight in degree and not easy either of 
definition or of detection. 

101. CLIMACIUM W. & M. 

Primary stem creeping, stoloniform, secondary erect, robust, 
dendroid ; branches stout, not flagelliform, stem-leaves scale- 
like; branch-leaves oblong-lanceolate, plicate, single-nerved. 
Areolation rather long, rhomboid, rounded at the ends. Seta 
long ; capsule sub-cylindric, erect ; peristome large; outer teeth 
confluent at the base, reddish ; inner with a short basal membrane, 
processes perforated and widely gaping along the keel, cilia 
rudimentary or none. Dioicous. 

The true position of this genus is difficult to decide. In the 
areolation it certainly appears to belong to the present Order 
rather than to Leucodontaceze. It seems however in some 

respects near Porotrichum, and on the whole must be considered 
a somewhat anomalous genus. 

1. Climacium dendroides W. & M. (Hypunum dendroides L.) 
(Tab. LI. F.). 

Robust, secondary stems erect, rigid, 2-4 inches high, 
unbranched except towards the summit, where it gives rise to 
numerous sub-erect, rarely spreading branches, which are usually 
straight, either short and obtuse or longer, more slender and 
cuspidate, but not flagelliform; somewhat thick and turgid with 
the closely imbricated leaves ; bright or yellowish green. Leaves 
large, those of the stem very broad, amplexicaul, rounded and 
cucullate and often apiculate at the apex ; branch-leaves narrower, 
oblong-lingulate with the apex usually rounded and obtuse, 
sharply serrated above and more finely almost to base; somewhat 
cordate at base with the margins incurved, /plicate; nerve 
narrow, ceasing just below apex. Cells xarrowly rhomboid, 6-8 
times as long as wide, the basal looser, at the angles a few, lax, 
wide and hyaline, forming minute auricles. Seta an inch long or 
more, deep red; capsule erect, elliptic or cylindric, reddish 
brown; lid straight, acutely rostrate, remaining for some time 
attached to the columella and persistent. Peristome large. 
Calyptra descending below the capsule. 

Has. Damp marshy ground, frequent. Fr. very rare, autumn and winter. 
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A plant of a very distinct habit, somewhat resembling Porotrichum alopecurum 
in habit and manner of growth, but still more dendroid in appearance owing to the 
shorter, straighter, more compactly tufted branches; the areolation is however quite 
different. The fruit when it occurs is produced in abundance, and the plant is then a 
very fine and beautiful one. 

102. CYLINDROTHECIUM B. &S. 

Primary stems hardly distinct, secondary erect or depressed, 

more or less pinnately branched. Leaves ovate or lanceolate, 
nerveless or with two short nerves. Capsule erect, symmetrical, 
oblong or cylindric ; lid conical. Inner peristome wzthout a basal 
membrane, processes nearly or quite as long as the outer teeth ; 
cilia none. 

1. Cylindrothecium concinnum Schp. (Hypnum concinnum 
De Not.; Extodon orthocarpus Lindb.) (Tab. LI. H.). 

In large loose tufts, yellowish or brownish green, 2-5 inches 
high ; erect or somewhat depressed ; closely resembling Hypnum 
Schrebert. Stems pale or brown (not red as in that plant) ; 
branches more or less regularly pinnate, crowded, rather short, 
terete with the closely imbricated leaves, cuspzdate. Leaves 

widely ovate-oblong, when dry erect and closely imbricated, 
slightly more spreading when moist, concave, glossy, obtuse or 
minutely pointed, ex¢ire, margin recurved at base, involute and 
‘sub-cucullate at apex; merveless or with 2-3 faint traces of 
nerves at the base; cells zarrowly linear-vermicular, long, at 
apex shorter, wider, oval, at base somewhat laxer, at basal angles 
quadrate, thin-walled, forming rather large triangular bands. 
Capsule cylindric, lid conical, apiculate; peristome reddish. 
Dioicous. 

Has. Among grass etc., on calcareous soil, not common. Fruit very rare, not 
found in Britain, late summer and autumn. 

Very similar in appearance to Hypuum Schreberd, though quite different in the 
fruit. It may be known from that species by the pale or brown, not red stems, and 
by the basal angular cells which are less distinct, not hyaline nor orange, and not 
forming such distinct auricles. It is as a rule, also, a more compact plant, with the 
branches shorter and, while cuspidate, less attenuated, but the latter characters are 
not quite constant. . cuspidatum is also like it, but is taller, more slender and 
elongated, with the basal auricles much more distinct, and is usually of a bright green 
-or bright golden brown. 

103. MYURIUM Schp.. 
Stems irregularly branched ; branches jz/aceous with the very 

concave, closely imbricated leaves, tumid. Leaves cochleariform, 
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suddenly piliferous, nerveless. Areolation narrow, vermicular. 

Flowers and fruit unknown. 

The position of this genus must remain doubtful in the 
absence of fruit. From the areolation, however, it is certainly 
more at home in the Hypnacee than under Leucodon, with which 
it was formerly united. 

1. Myurium Hebridarum Schp. (Leucodon Lagurus var. 
borealis Wils.) (Tab. LI. G.). 

Primary stem prostrate, with numerous erect divisions, simple 
or slightly branched, thick, tumzd, obtuse, golden yellow. Leaves 

in many rows, rather large, cochleariform, shining, loosely 
imbricated, oblong, suddenly contracted to a long, linear-piliform 
point, excavate at base; margin involute above, finely denticulate 
throughout its length, most closely and distinctly at apex and at 
basal margin; nerve faint or none. Cells very narrow, /inear, 
the walls incrassate and perforated by pores, at basal angles 
gradually shorter and wider, hexagonal, but not forming auricles. 

Has. Outer Hebrides, on damp rocks near the coast. 

A very remarkable and curious plant, both in structure and distribution. Its. 
only other known station is in the Canaries. The leaves are somewhat like those of 
Eurhynchium cirrosum, but are nerveless, with wider points, and the whole plant is. 
much larger and stouter. It could not be confounded with any other species. 

104. PYLAISIA B. &S. 

Plants of arboreal habitat, growing in intricate, s7/Ay tufts. 
Stems prostrate, rooting, not stoloniform. Leaves small, ovate- 

lanceolate, longly acuminate, nerve short or none. Seta smooth. 
Capsule evect, elliptic-oblong or cylindric; peristome well 
developed, cilia rudimentary, single. Aztoicous. 

A genus of several species, similar in habit and leaf-form, and 
also characterised by the autoicous inflorescence. 

1. Pylaisia polyantha B. & S. Leskea polyantha Hedw.; 
Stereodon polyanthos Lindb.) (Tab. LI. L.). 

Stems prostrate, irregularly divided, in small silky tufts, 
hardly one inch high, dull yellowish green. Secondary stems 
closely pinnate, the branches erect or ascending, short. Leaves 
erect or secund and pointing upwards, small, /ess than half a line 
long, narrowly ovate, rather rapidly contracted into a tapering 
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acumen of almost equal length, entire, slightly concave, not 
plicate ; margin plane ; erveless or with a faint and short single 
or double nerve; cells linear-rhomboid, thin-walled, 6-10 times 
as long as broad, at basal angles guadrate, pellucid, often orange, 
rather wide and distinct. Seta numerous, slender, about 32-inch 
high; capsule oblong, small, narrow; lid conical, acute, short. 
Processes of inner peristome longer than the outer teeth. 

Has. Trunks of trees, not common. Fr. autumn and winter. 

Very closely resembling in habit slender forms of Pleuropus sericeus and also 
Hypnum cupressiforme var. resupinatum; the long nerve of the former at once 
separates that species, and the latter is known by the longer, shortly rostrate lid, the 
capsule larger and slightly curved, the cilia well developed, the dioicous inflorescence, 
the areolation usually narrower, linear-vermicular, and the basal angular cells forming 
rather more defined auricles. Our species is usually found abundantly fruiting. 

105. ORTHOTHECIUM B. &S. 

Rupestral plants; stems prostrate, irregularly branched. 
Leaves glossy, nerveless; areolation long, linear, wzthout distinct 
basal angular cells. Seta smooth. Capsule erect or very slightly 
inclined ; cilia rudimentary. Dzozcous. 

The species of this genus are distinguished from Pylaisia by 
the absence of distinct angular cells, the dioicous inflorescence 
and the rupestral habitat; from Pleuropus by the absence of 
nerve. 

Small; leaves sub-secund, scarcely striate ..........6. Lecce eceeeeeee een eeeeee 2. tntricatum 
Larger ; leaves imbricate, strongly plicate............ccccce eee eeeseece sees eeeees I. rufescens 

1. Orthothecium rufescens B. & S. (Hypnum rufescens 
Dicks.; Stereodon rufescens Mitt.) (Tab. LI. J.). 

Secondary stems crowded, erect or ascending, vodust, little 
branched, forming large, densely crowded tufts, 1-3 inches high, 
of a vinous pink or reddish green. Leaves crowded, erecto- 
patent, hardly altered when dry, not erect nor appressed, so that 
the branches are obtuse, not cuspidate; scariose, plicate, 
triangular-lanceolate, gradually narrowed from the base, tapering 
to a long, narrow acumen, large, 1-14 lines long, entire, margin 
recurved for the greater part of its length; nerveless, or very 
faintly nerved ; cells very narrow, linear, the walls incrassate and 
somewhat porose, uniform to the base, a very few along the line 
of insertion slightly looser, often reddish. Seta about one inch 
long, red; capsule oval-oblong; lid rostellate; peristome pale 
yellow. 
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Has. Damp clefts of rocks on mountains, rare ; Scotland; Wales. Fruit very 
rare, summer. 

A very beautiful species when growing in favourable conditions, forming large 
deep tufts of a rich vinous red, with robust stems and large leaves, bearing more 

resemblance, perhaps, to Camptothectum nttens than to any other plant ; that species 
is however known at once by the nerved leaves and by the paludal habitat. The 
present is a much more robust plant than the next species, though the larger forms of 
that approach very nearly to the most slender forms of this, but the leaves are always 
narrower and almost or quite destitute of plice. 

2. Orthothecium intricatum B. & S. (Leskea tintricata 
Hartm.; Stereodon subrufus Lindb.) (Tab. LI. K.) 

ALuch more slender, secondary stems ascending, arcuate, with 
a few branches; yellowish green or reddish, in silky, intricate 
tufts, 1-1} inches high; leaves very glossy, almost always secund 
and homomatllous ; resembling those of the last in shape, but 
much smaller, $-1 line long, and not plicate; margin plane; 
nerve none or obsolete, areolation as in O. rufescens. Seta 
short, about 3-inch, capsule small, oval-oblong. 

Var. B. binerviulum Husnot (O. dinmervulum Mol.). Leaves 
wider, ovate, less longly acuminate, szb-plicate. 

Has. Damp subalpine rocks, not common. Fruit summer, not found in 
Britain. 

This species somewhat resembles Aypnzm cupressiforme var. resupinatum, but 
is of a more reddish colour, less branched, with the leaves more longly acuminate, and 
no distinct angular cells; and is moreover a rock plant ; the same characters will 
separate it from Pylazsia polyantha. 

Husnot mentions the var. 8 as being found in Scotland, but I have seen no other 
record, nor have I seen specimens. His figure, however, would seem to indicate that 
it is a marked variety ( AZzsco/. Gall. p. 317, Tab. 90). 

106. LESCURAA B. &S. 

(Lesquereuxia Lindd.) 

Primary stem creeping, rooting, irregularly divided, branches 
few, slender. Leaves lanceolate-acuminate ; nerve long, thick, 

single, areolation shortly rhomboid. Capsule erect, oblong. 
Peristome teeth confluent at the base; inner without cilia and 
with a short basal membrane. Dioicous. 

1. Lescurea striata B. & S. (Pterogonium striatum Schwgr.) 
(Tab. LU, A. 

Secondary stems very slender, creeping, somewhat pinnately 
branched above, olive green or yellowish, forming low intricate 
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patches. Leaves erecto-patent, closely imbricated when dry, 
very small, about 3-line in length, zarrowly lanceolate, tapering, 
hardly plicate, entire or feebly denticulate, margin reflexed for 
the greater part of its length; nerve strong, thick, reaching the 
base of the acumen; upper cells shortly rhomboid, lower rather 

laxer, hexagonal-rectangular, af margins shorter, at basal angles 
qguadrate. Paraphyllia numerous, small, narrow, oval or lanceo- 

late. Seta short, capsule elliptic-oblong. Peristome teeth 

narrow, linear. 

Var. B. saxicola B.& S. (Lescurza saxicola Milde). More 
sobust, leaves wider, diten subsecund, ovate-lanceolate, more 

concave, slightly plicate, denticulate above. 

Has. Stems of shrubs and trees in mountainous countries. The var. 8 alone 
found in Britain, on alpine rocks ; Ben Lawers ( West). Fr. spring. 

The var. saxzcola alone has been found, in one locality only. It is by some 
authors considered a separate species, but apparently on slight grounds; leaves 
varying in width and in other characters may be found on the same plant. The 
slender, almost filiform stems, and minute leaves with long nerve have some resemb- 
lance to Pseudoleskea atrovirens, but the colour is much paler, the cells smooth, and 
the capsule erect. The long stout nerve and short cells taken in conjunction will 
easily separate it from any other plant that might be confused with it ; Brachythectume 
populewm might perhaps be so confused, but has a thinner nerve, larger leaves, and 
the marginal areolation quite distinct. 

107. ISOTHECIUM Brid. (emend. B. &S.). 

Primary stem stoloniform, secondary erect, more or less 
dendroid, branches somewhat tufted, curved im one direction, 

often flagelliform. Leaves more or less ovate-oblong, single- 
nerved half-way at least; areolation smooth or somewhat 
papillose at back, shortly linear-vermicular or rhomboid, at 
angles distinct, rectangular or ovate. Dioicous. Capsule erect, 
symmetrical or almost so, oblong. Inner peristome with a 
moderately long basal membrane, cilia short, rudimentary. 

There is little but the erect, symmetrical capsule to separate 
the genus, as defined by Bruch and Schimper, from Eurhynchium, 
and it is somewhat doubtful how much value ought to be 
attributed to that character. On the other hand, there are a 
number of North American species which naturally fall under this 
genus, most of which agree also in having the leaves more or less 
papillose, and this would appear to afford an additional ground 
for retaining Isothecium as a separate genus. 



304 HYPNACE&. 

1. Isothecium myurum Brid. (Aypuum myurum Poll.; 
Tsothectum viviparum Lindb.) (Tab. LII. B.). 

In large bright or yellowish green, rather rigid, glossy 
patches. Secondary stems erect or drooping, with numerous 
somewhat crowded branches pointing in one direction, curved, 
usually terete when dry, with the leaves imbricated, or longer, 
attenuated and sub-flagelliform, with laxer leaves. Leaves 
concave, widely ovate-oblong, acute or shortly or widely apiculate, 
rarely shortly piliform-acuminate ; those of the branches smaller, 
less acuminate; margin plane or very slightly recurved at base, 
above involute, at apex slightly denticulate; nerve thin and 
narrow, rarely stout, sometimes slightly forked above, reaching 
to the middle of the leaf or slightly higher ; cells of the greater 
part of the leaf narrow-linear, obtuse, vermicular, incrassate, 
about 6-10 times as long as broad; towards mid-base more 
elongated, above shorter, at apex wide and shortly rhomboid ; at 
basal angles wide, rounded-quadrate or shortly oblong, 1-2 times 
as long as broad, often yellowish, opaque, forming minute 
auricles; a few rows at margin above these short, sub-quadrate. 
Perichztial bracts sheathing, acuminate, evect, with the points 
only slightly divergent. Seta smooth; capsule orange-brown, 
erect, elliptic-oblong or oblong, with a short neck; lid rostrate, 
straight or slightly curved; peristome small. 

Var. B. minus Bagnall (Notes on the Flora of Warwickshire, 
p. 40). Very slender, leaves very small, acute; areolation /ax, 
with the walls hardly incrassate. 

Has. Trunks of trees; more rarely on rocks or earth Common. The var. B 
in several localities in Warwickshire (Sagna//). Fr. spring. 

This species, although dioicous, is frequently found fruiting, and is therefore easily 
known from all its allies except Zurhynchium myosuroides. The latter plant bears a 
great resemblance to it, but is clearly distinct in its spreading, almost squarrose, 
pericheetial leaves and its more elongated angular cells; the capsule also is usually 
more inclined and curved, the branches more slender, attenuated, and flagelliform, the 
stem-leaves as a rule wider and more acuminate; these last characters are however 
less constant. Some forms are somewhat like Brachythectum cespitosum, but the 
areolation is quite different in the two. Pterogonium gracile differs in the more 
regularly terete branches with wider, more closely imbricated, two-nerved leaves. 

A large form with obtuse, julaceous branches is known as the var. rodustum 
B. & S. The var. znus described above appears more worthy of notice, differing as 
it does from the type not only in the small size, but in the distinctly laxer cells. 

108. PLEUROPUS Griff. 
(Homalothecium &. & S., plur. auct.) 

Primary stems more or less creeping, not stoloniform, with 
numerous irregular branches. Leaves ovate-lanceolate or 
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lanceolate, plicate, single-nerved, silky; areolation linear, the 
angular sub-quadrate. Dioicous. Seta rough or smooth. 
Capsule erect, straight or very slightly curved. Inner peristome 
imperfect, the processes short, slender, the cilia none or more or 

less developed. Calyptra glabrous or hairy. 
This genus stands midway between the Orthothecium and 

Camptothecium groups, having the erect capsule of the former 
with the single nerve of the latter, to which it is without doubt 
most closely allied. There are several continental species which 
should be looked for here. 

The name Homalothecium is pre-occupied by Homalotheca, a 
genus of Compositz founded by Reichenbach in 1841. This 
being the case it would appear that the correct name for the genus. 
is Pleuropus, founded by Griffith (Wotulez ad plantas Asiaticas, 
Pt. 2, p. 467) and published in 1849. Pleuropus was founded upon 
three species, of which P. fenestratus Griff. may be considered 
the type, and with which our European species are certainly 
congeneric. 

1.  Pleuropus sericeus Dixon (Aypnuum sericeum L.; 

Homalothecium sericeum B. & S., plur. auct.) (Tab. LIT. C.). 

In wide patches, bright or yellowish Breen ; very glossy, pale 
and silky when dry. Stems creeping, radiculose, with densely 
crowded, erect, slender, often curved branches, somewhat terete 

when dry. Stem-leaves rather large, about 1 line long, triangular- 
lanceolate, gradually narrowed from the very base, at apex 
filiform-acuminate, erecto-patent, when dry erect and somewhat 

appressed ; at basal angles somewhat strongly denticulate, above 
entire or obsoletely denticulate ; deeply 3-4 plicate ; one or other 
margin usually very narrowly recurved; nerve rather narrow, 
reaching ¢ the length of the leaf. Areolation very long and 
narrow, linear, slightly vermicular, 72-20 times as long as broad, 
uniform to base; at extreme base shorter and slightly laxer, not 
much incrassate nor distinctly porose, at angles wider, guadrate- 
hexagonal, irregular, forming distinct, somewhat enlarged, 

decurrent, toothed auricles. Branch-leaves smaller, narrower. 
Seta rough. Capsule rather large, pale brown, oblong-cylindric, 
often a little curved; usually wider at base and somewhat 
tapering to the narrowed mouth; lid red, shortly rostrate.. 
Calyptra often hairy at base. Dioicous. Male plants in separate 
tufts, very slender. 

Has. Trunks of trees and stone walls. Common. Fr. spring. 
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The male plant of this moss is extremely slender, and very unlike the fertile ; 
this is quite distinct in its habit, from its crowded, erect branches, very silky and 
glossy, especially when dry. The strongly plicate leaves and long nerve easily 
separate it from all allied plants except the two species of Camptothecium and, 
perhaps, Brachythectum glareosum ; and its creeping stems with crowded erect 
branches, and very silky gloss, distinguish it from any of these. The fruit is not 
unfrequently produced, and then usually in great quantity. The leaves are more 
appressed when dry than in most of the allied species, and it is their pale glossy under 
side that gives the dry plant its peculiar, silky character. The difference in habitat 
must also be remembered, when comparison is made with the above-mentioned 
species. 

109. CAMPTOTHECIUM B. &S. 

Stems erect or prostrate, irregularly branched. Leaves 
lanceolate-acuminate, smgle-nerved, deeply plicate; cells narrow- 
linear almost to base, wider and quadrate-rectangular at angles. 
Seta smooth or rough. Capsule more or less inclined, curved, 

oblong-cylindric; lid conical-rostellate. Processes of inner 
peristome wedl/ developed. Diotcous. 

A well defined genus, differing from Pleuropus in the 
inclined, curved capsule; from Brachythecium in the narrow- 
linear, not rhomboid areolation, almost uniform to base except at 
the angles. 

ee Scarcely TadiciilOse § SEtA TOUCH. oso. ccsncasecececosverennneenenveassccee sus rz. lutescens 
Stem copiously tomentose ; seta SMOOth............ccsccceeeceeeeeeueeeeeeeeeeeeners 2. nitens 

1. Camptothecium lutescens B.& S. (Hypnum lutescens 

Huds.) (Tab. LII. D.). 

Stems tufted, in irregular patches, ascending, with irregular 
or somewhat pinnate erect branches; shining, golden green, 
brown below. Stems hardly radiculose, about 2-4 inches long. 
Leaves crowded, erecto-patent, erect but not appressed when dry, 
glossy, deeply plicate, resembling those of Pleuropus sericeus 
but rather larger, -1% lines long, both margins usually recurved, 
basal auricles somewhat less distinct, hardly toothed ; areolation 
similar, but the basal ones more incrassate, with the cell-walls 

‘distinctly porose. Perichztial bracts longly acuminate, sharply 
toothed at the base of theacumen. Seta rough. Capsule inclined 
or almost erect, slightly curved, narrowly oblong or sub-cylindric, 
somewhat contracted below the mouth, orange-brown ; lid acutely 
conical, narrow. Peristome small, yellowish. 

Has. Dry hedgebanks, quarries, etc., principally in calcareous districts. 
Frequent. 
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Although much resembling Plewropus serzceus in structural detail, the habit of 
this moss is so different that there is little difficulty in distinguishing it. The habitat 
is not the same, the present plant never growing on trees, and rarely on bare rocks 
or stones. The stems are very rarely creeping, usually more or less erect, so that the 
plant has a very different aspect ; the branches are usually more robust, straighter, 
less terete when dry on account of the less appressed position of the leaves; and the 
leaves themselves are distinctly larger, being both longer and broader. It is quite 
distinct from C. zz¢ems in the habitat, the colour, the absence of radicles, the rough 
seta, etc. ; the absence of paraphyllia, narrower leaves and narrow basal areolation will 
also separate it from Brachythectum plicatum and B. glareosum, Ihaveindeed found 
it with exactly the habit of the latter plant, and only separable under the microscope. 

2. Camptothecium nitens Schp. (Aypnum nitens Schreb.; 
FT. trichoides Neck.) (Tab. LI. E.). 

Stems scattered among other mosses, or tufted, erect, tall, 
2-5 inches high, ¢hickly coated with brown tomentum, 2-4 times 
divided, with numerous spreading or ascending, somewhat 
pinnately or irregularly arranged branches ; soft, bright shining 
green or often golden brown or reddish, when dry with a glossy, 
almost metallic sheen. Leaves very long, t}-1¢ lines, elongate- 
lanceolate, finely acuminate, narrowed from the base or a little 
above, deeply plicate ; margin very narrowly revolute, entire or 
faintly sinuose ; nerve very thin, reaching ¢ the length of the 
leaf; cells narrowly linear-vermicular, obtuse, incrassate, a few 
at extreme base shorter, very incrassate, with the walls strongly 
porose, at angles short, slightly wider, du¢ hardly distinct, and 
not forming defined auricles. Perichetial leaves entire. Seta 
smooth. Capsule inclined, oblong-cylindric, gibbous at back and 
arcuate, reddish brown. 

Has. Bogs and marshes, chiefly in subalpine regions, rare. Fruit very rare,. 
summer. 

A very beautiful species, easily known by the erect, almost dendroid stems, the 
shining texture, numerous radicles, etc. The absence of distinct angular cells also is 
an important character. The purple radicles which clothe the stems and even the 
branches frequently spring from the leaves themselves at the back of the nerve. 

This moss, in common with some other more or less aquatic species has without 
doubt been much more abundant in this country in prehistoric but postglacial times, 
when the climate was colder and the surface of the land much less drained than at the 
present day. 

110. BRACHYTHECIUM B. & S. 

Primary stems not stoloniform, more or less prostrate, 
somewhat divided, with trregular, hardly pinnate branches. 
Leaves imbricated and straight or sub-secund, rarely falcato- 
secund, single-nerved more than half-way, more or less widely 
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ovate-acuminate, often plicate; areolation rhomboid, variously 
elongated, often short and rather wide, somewhat lax at base, 
usually rectangular and distinct at angles. Monoicous or 
dioicous. Seta rough or smooth. Capsule zuclined or hortzontal, 
curved and usually gibbous at back, ovate or oblong, thick- 
walled; \id conical, often acuminate, zot rostrate. Peristome 
perfect, rarely imperfect. 

The present genus is a fairly natural one, distinguished from 
Camptothecium by the leaves usually wider and more or less 
ovate at base, by the areolation which is shorter, wider, and 
rhomboid, becoming distinctly laxer towards the base, and by the 
shorter, more turgid, more solid capsule. From Eurhynchium it 
is distinguished by the lid of the capsule not being rostrate, but 
at the most acuminate. I have united Scleropodium &. & S. with 
it; the areolation in that group of species is by no means longer, 
Narrower, or more vermicular than in several species of 
Brachythecium, and the julaceous form of the branches is 
shared by &. glaciale and others. I have also followed Lindberg 
in associating with these Hypuum purum L., which differs from 
Scleropodium in no respect but in the smooth seta, a character 
of but slight, and admittedly not generic importance. 

The British species have the leaves all straight, or at the 
most slightly secund ; a Canadian species has, however, the leaves 
distinctly falcato-secund, giving the plant a curiously Harpidioid 
facies. The same remark applies to Camptothecium ; as far as 
the European species are concerned, the straight leaves afford a 
good distinctive character as compared with for instance Hypnum 
uncinatum ; but I have received from the Rev. A. C. Waghorne a 
very pretty N. American moss, apparently an undescribed species 
of Camptothecium, which is very distinct in its falcato-secund 
leaves. These two plants would appear to indicate that the 
Harpidioid Hypna are less widely separated from the present 
groups than is usually supposed, and it may ultimately be found 
necessary to re-unite most of the genera as at present received, 
under Hypnum, as was done by the earlier bryologists. 

Ls. ovate-oblong, sub-acute or apiculate, not tapering, very concave ..........066 2 
Ls. ovate-lanceolate or lanceolate, acute or acuminate .............cccseaseeseceeeseees 3 

e Stem pinnate; branches regular, in one plane ; seta smooth ............ 16. purum 
Stem prostrate ; branches rather irregular, incurved ; seta rough ...r25. ¢l/ecebrum 

Ls. strongly plicate, long, with long slender acumen; seta smooth (rough above 
Bat - AMIE A APOSTLE Ys. ty ss stha isusiecesnjciveisins ainabecyitinlll Sn bata esedaceaesfleale deeameacncaaseaatece sew sremledees 4 

Ls. not or less plicate, usually shorter : seta rough ........seseceseceeeceseeseeeveunees 8 

Stem with paraphyllia ; Is. very deeply plicate ...........cccccsecceeeeseeees 1. plicatum 
Stem without paraphyllia 
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Autoicous or rarely synoicous ; ls. often serrulate above ..............4 ai 6 
5 Dioicous ; Is. nearly or quite Entire oo... eee ceeceeneeceeeeeceaeeeeneeeenaeeetaneseaees v4 

6 Seta smooth throughout................. 4. salebrosiume 
Seta smooth below, rough above ........ sceseeeseecseseecseesesseeeeanseesSe Campestre 

sere few, erect, cylindric 5 Is: pale: scieevsescrverseopvesesoaeanantvense, 3. albicans 
7\ Stem usually procumbent, more branched ; acumen twisted s12. Qlareosum 

Seta rough above, smooth below; ls. often secund ........... LZ. plumosum 
Seta:rough throughout .<ccisnnisssaansvseainnsiswsiveacsses cicauaawesu ca snageiianviennsais vena geld 9 

Stem-leaves with cordate base and decurrent wings and long fine points (alpine 
HOAs  F PLANUS) rtcapeoan aicists stiyala ahaa aacngiuast nd anntaaataoamb tetramatietan budace sae Be madeqonbaetacens 10 

Stem-leaves not cordate, rarely decurrent ...........ceeeeseseeceeeeeeeeceeeneeeneeeneene II 

Plant small and slender ; nerve reaching far into acumen 
Ke) . 

Plant larger ; nerve ceasing far below acumen................0645 "8, Starked 
a Ls. nerved nearly to apex, narrow, with very narrow acumen 12, populeum 

Nerve ceasing some distance below apex ........ccseceeseceeeenesseeseneeeeesneesa een ees 12 

re Ls. with distinct auricles of hyaline cells ........c ieee teeter ee ennees 13 
Auricles absent, or indistinct and greenish ............ccceeeesecseeeeeseeeeeeeeneeeeeeaae 14 

. Dioicous ; Is. usually large and wide; plant robust .. 7. rivulare 
3 Autoicous ; plant small ; ls. more or less imbricate .... g. glaciale 

Plant robust ; ls. widely ovate, over 1 line long ..... rutabulum 
14) Plant slender 3 Is under Slime: omg in iesawssnaisemuscnacmiealinamcnemuseganccnemammsnnnatay 15 

Ls. more or less imbricate ; branches few and slender . Ig. cespitosum 
5 Ls. divergent, often sub-secund ; branches numerous and short ...r7. velutinum 

1. Brachythecium plicatum B. & S. (Hypnum plicdtum 
Schleich. ; Ptychodium plicatum Schp., Syn.; Lesquereuxia 

plicata Lindb.) (Tab. LIT. F.). 

Robust, dull yellowish green or brownish. Stems creeping, 
divided, 2-5 inches long, rather rigid; divisions prostrate, 
somewhat pinnately branched, the branches stout, not attenuated, 
sub-terete when dry, erect or ascending. Leaves closely imbri- 
cated, erecto-patent or slightly sub-secund, large, about 1 line 
long, rapidly and longly acuminate from a wide, ovate base, 
deeply plicate, interspersed with numerous, multiform para- 
phyllia ; margin entire, widely revolute; nerve strong, reaching 
into the acumen. Cells narrowly linear-rhomboid, somewhat 
vermicular, 8-15 tzmes as long as broad, towards base slightly 
shorter and wider, at extreme base short, incrassate, with the 
walls porose; at angles rather large, sub-quadrate, opaque, 
numerous. Seta smooth. Capsule horizontal or inclined, oblong, 
arcuate; lid acutely conical. Inner peristome without cilia. 
MNoicous. 

Has. Alpine calcareousrocks. Very rare; the Ben Lawers range of mountains, 
Fruit very rare, autumn. 

There is little difficulty in identifying this moss, as tHe allied species with strongly 
plicate leaves are all found in different habitats ; the leaves also are wider and more 
suddenly acuminate, and the plicze more irregular, than in Camptothecium or Pleuropus, 
and the paraphyllia, the long nerve, and the narrow, elongated cells separate it from 
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all the similar species of its own genus. It has some resemblance to Avtitrichia 
curtetendula, which is known by its toothed leaves and the absence of paraphyllia. 

B. plicatum varies somewhat in the size of its parts, but there are no important 
varieties. 

2. Brachythecium glareosum B.&S. (Hypnum glareosum 
Bruch) (Tab. LII. G.). 

In its most robust forms resembling Camptothecium lutescens, 
in its more slender ones &. salebrosim ; stems creeping, often 
very long, sometimes 6 or 8 inches, but more frequently much 
shorter; slender, flexuose, se/ky, soft; branches ascending or 
depressed, rather distant, irregularly pinnate, terete or slightly 
flattened. In straggling patches, pale whitish green, shining. 
Leaves somewhat crowded, 14-134 lines long, from a wide, ovate- 
lanceolate base, gradually or rather rapidly narrowed to an almost 
filiform, twisted acumen, deeply plicate, slightly decurrent ; margin 
revolute just above the middle, entire at base, entire or slightly 
denticulate in the acumen; nerve wide at base, soon becoming 
narrow, vanishing about the middle of the leaf. Cells elongate, 
linear-rhomboid, thin-walled, 8-12 times as long as broad, chloro- 
phyliose, towards base wider and rather shorter, often markedly 
laxer, the walls thin, hardly porose ; angular cells rather numerous, 
sub-rectangular, somewhat large and pellucid. Seta smooth. 
Capsule small, oblique, arcuate. Lid conical, acute. Dzozicous. 

Has. Calcareous banks, quarries, etc., not uncommon. Fr. very rare, winter. 

In its typical form B. g/areosum is known by its prostrate, sub-pinnate stems with 
distant, silky, soft branches, and the leaves ending in a very long, twisted, filiform 
acumen. Sometimes however the branches are more crowded, erect and slender, 
when the plant resembles &. a/dzcans. It is then known by the less concave, less 
imbricated, chlorophyllose, denticulate leaves, with the areolation usually longer. 
B. salebrosum differs in the monoicous inflorescence, the smaller leaves with shorter, 
hardly twisted acumen, fainter plicze, &c. ; B. campestre in the autoicous inflorescence, 
the leaves less acuminate, the seta slightly rough. Camptothecium and Pleuropus 
differ in the narrow basal areolation. 

3. Brachythecium albicans B. & S. (Hypnum albicans 
Neck.) (Tab. LIT. H.). 

Stems ascending, branches erect, crowded, slender, tereteand 
often julaceous, often curved at the tips; in dense tufts, pale 
yellowish or whitish green, more rarely bright green; 1-3 inches 
high. Leaves densely imbricated, when dry closely tmbricated 
with the points divergent, sometimes sub-secund, concave, plicate, 
of thin texture, widely ovate, abruptly acuminate to a rather 
short piliform point ; margin plane or slightly recurved at base, 
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entire, rarely superficially denticulate at apex, nerve reaching to 
the middle; cells variable in width, linear-rhomboid, usually 
8-10 times as long as broad, pellucid, much laxer towards base, at 
angles sub-quadrate, somewhat opaque, forming a narrow but 
rather long marginal band. Setasmooth. Capsule small, shortly 
oval. Duoicous. 

Has. Stony places, wall-tops, etc., on siliceous soil; common. Fr. very rare, 
spring. 

A more slender plant than either the preceding or B. salebrosum ; usually readily 
known by the julaceous imbrication of the leaves, which are more abruptly acuminate, 
almost always entire, of thin texture and sometimes almost hyaline. 2B. glareosum 
at times somewhat simulates it, but may then be known by the more gradually and 
more longly acuminate, denticulate leaves. 

4. Brachythecium salebrosum B.&S. (Hypnum salebrosum 
Hoffm.; Hypuum plumosum L., non Swartz.) (Tab. LII.1.). 

Intermediate in habit and vegetative structure between B. 
rutabulum and B. glareosum, and, like the former, very variable. 
The leaves are usually zarrower than in typical B. rutabulum, 
somewhat deltoid-lanceolate, gradually tapering to a rather long, 
jine acumen, but not so long as in B. glareosum, often sub- 
secund, hardly concave, or somewhat concave-carinate at base, 
more or less deeply plicate, denticulate all round, or almost entire, 
margin plane or recurved; nerve thin, reaching about half-way 
or to the base of the acumen; areolation as in B. rutabulum. 

Seta smooth, usually rather long, but variable. Capsule oval- 

oblong, somewhat turgid at back, curved; annulus narrow. 

Autotcous. 

Var. B. palustre Schp. (Hypnum Mildeanum Schp.). More 
robust and less branched, more erect, with larger, broader, 

cordate-triangular leaves, erect, not sub-secund, more rigid, 
hardly plicate, more shortly acuminate. 

Eas. About the roots of trees, the foot of rocks, on stones, etc.; rare. The 

var. 8 in damp clayey meadows, etc.; rare. Fr. autumn. 

The essential characters of this species are the quite smooth seta, by which it is 

distinguished from B. rutabulum and B. campestre, and the autoicous inflorescence, 

separating it from B. glareosum and other dioicous species. It is also usually a more 

silky plant than B. retabulum, with narrower, more shining, more plicate leaves, 

with longer acumens, though shorter than in 8. glareosum. It is however a very 
variable plant, and some forms approach B. rutabulum so closely that it is doubtful 

whether barren plants may be always safely referred to one or the other, especially as 

the paludal form of B. rutabulum, which most nearly approaches the present species 

in its narrower, more acuminate leaves than in the type, is most frequently barren. 

B. salebrosum is however, as Spruce pointed out, a very fertile species, the flowers 

AI 
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being almost always to be found, and usually in abundance. The var. palustre 
(usually cited as var. A/¢/deanum) is a marked form, by Lindberg and others, as by 
Schimper himself formerly, considered as a species ; but the characters by which it is 
distinguished are somewhat inconstant, different writers often disagreeing as to certain 
points of structure ; nor, although conferring a different facies on the plant, are they 
of great importance. 

Both male and female flowers are almost always to be found in abundance, 
throughout the year. Synoicous flowers are sometimes, but exceptionally, present. 

5. Brachythecium campestre B.&S. (Hypnum campestre 
Bruck) (Tab, Lik 1). 

Resembling &. salebrosum, with the leaves usually slightly 
more erect and imbricated, but not constantly so. Seta smooth at 
base, slightly rough above. Autotcous. 

Has. Stony and grassy places, very rare. Fr. autumn and winter. 

There is practically no difference between this plant and &. salebrosum except 
the slightly rough seta, and it is questionable whether it should not be more properly 
considered a sub-species or variety of that plant; the possibility also suggests itself 
whether it may not be a hybrid between that and 2. rutabulum ; but the plant is 
hardly sufficiently known at present to warrant such a conclusion. It will not be 
confounded with &. vzfabulum, on account of the silky, plicate, longly acuminate 
leaves, as well as the much less highly papillose seta, but from 2. salebrosum it could 
hardly be distinguished without fruit. 

6. Brachythecium rutabulum B. &S. (Hypnum rutabulum L.) 
(Tab. LII. K.). 

A very variable plant ; stems creeping, somewhat radiculose, 
divided; branches irregular, sometimes sub-pinnate, erect or 
ascending, curved, robust; forming large loose tufts of a bright 
glossy green. Leaves large, cordate-ovate, or ovate-oblong, 

shortly and acutely acuminate; more rarely longly ovate-lanceolate 
and more longly acuminate; rather loosely placed, somewhat 
divergent both when wet and dry, not, or rarely, erect and 
imbricated ; usually somewhat concave ; ot or hardly decurrent, 
faintly plicate, especially when dry; margin plane or slightly 
reflexed, finely denticulate usually nearly all round; nerve thin, 
narrow, except at the base, reaching half-way or rather more.. 
Cells acutely linear-rhomboid, sometimes slightly vermicular, 
very narrow, variable in length, usually 15-20 times as long as 
broad but sometimes shorter ; towards base gradually becoming 
shorter and wider, but in a very variable degree, at extreme base 
wide, oval-hexagonal, the walls somewhat porose; at angles wide, 
subquadrate-oval, rather obscure, forming larger or smaller but 

not well-defined nor hyaline auricles. Perichetial bracts nerve- 
less, longly and finely acuminate, squarrose. Seta strongly 
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papillose, robust, variable in length, usually about 1 inch; capsule 
of varying length, oval-oblong or sub-cylindrical, gibbous at back, 
arcuate, dark reddish brown; lid conical, short and obtuse or 
longly acuminate; annulus broad; peristome large. Axfozcous. 

Has. On earth, walls, trees, etc. Very common. Fr. winter. 

With all its variations this is as a rule not a difficult plant to recognise, except 
in those forms, when barren, which are mentioned above as somewhat approaching 
B. salebrosum ; these are chiefly paludal. The rather coarse, broad, rigid leaves, 
glossy or scariose but hardly silky, almost always more or less spreading even when 
dry, give it a characteristic appearance. It is often found barren, but is quite common 
in fruit, which it frequently produces in great profusion ; and the seta, rough through- 
out all its length, at once identifies it; all the other British species of the genus, 
except B. rzvulare, which have this character, being of quite different habit. 2. 
rivulare is dioicous, and is almost always known by its shortly and widely pointed, 
decurrent leaves with very lax basal areolation and well defined auricles. 2. sale- 
brosum, B. campestre and B. glareosum have almost always narrower, silky leaves, 
more deeply plicate and longly acuminate. 8. Starkez has much shorter and wider 
cells, strongly decurrent leaves, etc. ; B. veludznum is much more slender. 

Several varieties have been described, the var. Jongzsetum B. & S. being one 
of the most marked, having long stems with narrower more distant leaves, and much 
longer sete ; but neither this nor others seem of great importance. The var. robzstum 
Schp. has erect, stout branches, with densely crowded, very wide leaves. Many 
allied species have recently been described from N. America, but it seems probable 
that some of them at least will have to rank as synonyms or as varieties ; the American 
forms, indeed, of Brachythecium are very numerous, and a revision of this genus, 
including the newly described forms, will soon become very desirable. 

An alpine form occurs in mountain streams with dense, parallel, slender branch- 
ing, and small, ovate-oblong, tapering leaves. 

B. rutabulum is by fax our commonest species, and very abundant. 

7. Brachythecium rivulare B. & S. (Hypnum rtvulare 
Bruch) (Tab. LIT. L.). 

Resembling B. rutabulum and almost equally variable; 
robust, usually paler, often golden green, shining, more rigid, 
with longer branches. Leaves more erect and more regularly 

imbricated when dry, those of the stems usually widely ovate- 
triangular, shortly and rather widely, not finely acuminate, some- 
times only sub-acute (those of the branches narrower and more 
longly acuminate), concave, decurrent, rigid and sub-scariose, 
more or less deeply plicate ; margin plane or slightly revolute at 
base, denticulate; upper cells as in B. rutabulum, or frequently 
shorter and much laxer, the basal Jaxer, wide, usually with 
incrassate, highly porose walls, at decurrent angles large, pellucid, 
forming rather well-defined, sometimes hyaline auricles, in the 
older leaves frequently orange-brown. Seta strongly papillose; 
capsule usually rather short and turgid. Dzozcous. 

Var. 8. latifolium Husn. (Hyp. latifolium Lindb.). Secondary 
stems erect, slender, almost simple, cuspidate; usually of a 
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deeper green, soft 7x texture; leaves less plicate, broad, longly 
decurrent with distinct auricles, margin slightly recurved at 

base. 

Var. y. tenue Dixon x. var. Very slender, almost prostrate, 
yellowish, branches sort, often curved at the tips; leaves smal/, 
distant, widely spreading when dry. 

Var. 8. chrysophyllum Spr. Slender, usually yellowish 
green; leaves glossy, scariose, strongly plicate ; margin reflexed. 

Has. Rocks and stony places by streams ; often submerged. Frequent. The 
var. atifolium in alpine streams, rare. The var. ‘enue, Fairlight Glen, Hastings 
(Jameson). The var. chrysophyllum rare ; Cannock Chase and Teesdale ( Bagnall). 
Fr. autumn. 

In addition to the dioicous inflorescence, this species differs from B. rufabulum in 
the more shortly, widely pointed leaves with laxer pellucid basal and angular cells, 
usually exhibiting distinct, decurrent auricles; the leaves are usually, also, more 
plicate, more erect and regularly imbricated when dry, less flexuose and spreading ; 
the plant is, however, very variable in size and habit, as well as in form of leaf. ZH. 
latzfolium Lindb. is certainly nothing but a variety of this species ; I have frequently 
gathered intermediate forms with the basal areolation and decurrent angles most 
strongly marked, but without the peculiar habit of the var. /atzfolium, while on the 
other hand specimens of that variety do not always show the above structure markedly, 
the leaves are sometimes plicate, and the margin at base is often plane. I have 
gathered what seem undoubtedly plants of this variety on Snowdon and on Sca Fell 
Pike. 

The plant which I have described above as var. fezze is a very marked form, 
with none of the habit of ordinary B. rzvulare ; it is specially characterised by the 
slender, prostrate habit with narrow, wide-spreading, not erect nor imbricated leaves. 

Several other forms, more or less marked, occur; when submerged in mountain 
streams the stems are, as usual under such conditions, elongated and almost simple, 
the leaves wide, shortly pointed or even almost obtuse, frequently hardly plicate. On 
the other hand a lowland, marsh form has narrower, rather longly acuminate, deeply 
plicate leaves. The var. chrysophyllum is very distinct in the margin of the leaves 
reflexed for a great part of its length, and is a slender, shining form. 

8. Brachythecium Starkei B.& S. (Hypuum Starkei Brid.) 
(Tab. LU. M). 

Stems slender, creeping, radiculose, branches somewhat 
pinnate, short, distant, ascending, curved, slender ; forming 
intricate low patches. Leaves rather loosely imbricated, spread- 
ing and divergent, not closely tmbricated, often secund, widely 
cordate-triangular, or broadly ovate on the branches, shortly and 
rather abruptly, but finely acuminate; mot plicate or rarely 
slightly so when dry; strongly and widely decurrent; nerve 
reaching nearly ? of the leaf; margin denticulate, especially 
above; cells shorter and wider than in B. rutabulum, narrowly 
hexagonal-rhomboid, 6-12 é7mes as long as broad, rarely more 
elongated, offen still shorter and wider; at angles numerous, 
large, sub-rectangular, pellucid. Seta rough. Perichztial bracts 
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finely acuminate, sguwarrose. Capsule small, shortly oval, turgid, 
blackish when ripe. Cilia of inner peristome with appendages. 
Autoicous. 

Has. Mountain rocks in woods, etc. Very rare; only on one or two mountains 

in Scotland. Fruit rarely found in Britain, autumn. 

A somewhat variable moss, in size especially, but always more slender than any 
of the previous species; and usually at once distinguishable from them and the 
succeeding ones (except B. glactale) by the widely cordate leaves, strongly decurrent, 
very spreading or even squarrose at the points, not imbricated even when dry, and by 
the wide areolation, which is often extremely lax, rendering the leaves (for this genus) 
very soft and pellucid. The capsule also is very small and dark coloured. It is much 
more difficult to separate, however, from &. g/aciale. The leaves in that are plicate, 
but even in the present species some of the leaves may often be seen to be decidedly 
plicate, especially when dry ; the leaves in B. g/acéale are narrower, ovate-acuminate, 
not cordate-triangular, but some forms of the present species have the leaves distinctly 
narrower than in the type ; the loosely imbricated, spreading leaves form on the whole 
the best character of B. Starkez. 

B. reflexum differs in the more slender stems, usually forming denser, neater 
tufts, with the nerve reaching nearly to the apex of the leaves. 

9. Brachythecium glaciale B.&S. (Hypnum glaciale Hartm.) 
(Tab. LI. A.). 

Much resembling &. Starke; differing in its short, obtuse, 
julaceous branches, with the leaves closely imbricated, not 
spreading nor distant, narrower, widely ovate-lanceolate, not 

cordate, decurrent, plicate; branch-leaves narrower and more 

longly acuminate; areolation as in that species. Perichetial 
bracts imbricated, suderect. Seta short, rough. Capsule shortly 

oblong, turgid. Cilia of inner peristome xodulose, not appendicu- 

Zate. Autoicous. 

Has. Ligh alpine rocks, near the snow-line; extremely rare. Ben Lawers ; 
Ben Challum. Fr. summer. 

Husnot records the var. szdsecuidum from Ben Lawers ; it is a rather laxer form 

with the leaves less closely imbricated, and sub-secund. 
B. glaciale is, as mentioned under the preceding species, somewhat difficult to 

separate from that moss. As a rule however the densely imbricated leaves, rendering 

the branches julaceous, and themselves of a different form, will identify it. I have 

seen no British specimens. 

10. Brachythecium reflexum B.& S. (Hypnum reflexum 
W.&M.) (Tab. LIT. B.). 

In dense, intricate, low patches; very slender, dark green. 

Stems slender, prostrate, divided, with somewhat pinnate, short, 

delicate, often curved branches. Stem-leaves cordate, rapidly 

acuminate to a rather long, fine, often twisted point, branch- 

leaves narrower, ovate-lanceolate, more gradually acuminate, 
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closely set, when dry somewhat spreading and divergent or closely 
imbricated so as to render the branches filiform and somewhat 
julaceous ; all strongly decurrent, denticulate nearly all round, 
smooth or faintly plicate, margin plane or very narrowly 
recurved ; nerve distinct, reaching nearly to apex or at least high 
up in the acumen; areolation short, with the walls firm and 
rather incrassate, narrowly rhomboid, slightly obtuse, 5-8 t7mes 
as long as broad; gradually becoming shorter and wider towards 
base—except near the nerve, —at angles /arge, quadrate-rounded 
or slightly elongated, pellucid, forming large, but not clearly 
defined auricles. Seta slender, short, about 4 inch in length, 
rough; capsule very small, oval-oblong, curved; lid small, 
apiculate. Aztozcous. 

Has. Trunks of trees and rocks on mountains ; very rare; on one or two of 

the higher mountains of Scotland. Fr. winter. 

This is one of the most delicate species of the genus, and not to be confounded 
with any of the preceding ones except, possibly, slender forms of the last two, from 
which, however the long nerve and the firmer, neat areolation will at once distinguish 
it. Itis more like B. popzleum and B. velutinum, the latter differing in the shorter 
nerve, the former in the narrower, more gradually tapering leaves. 

It also has some resemblance, both in habit and areolation, to Amdlystegium 
serpens and A. varzum ; the former differs in the short faint nerve, the latter in the 
almost entire leaves, and both in the shorter, laxer, very obtuse areolation, and the 
habitat is usually very different. 

B. reflexum is extremely variable in size, and in the direction of its leaves. 

11. Brachythecium velutinum B.&S. (Hypnum velutinum 
LJ: (Tab, LIU, C), 

Slender, in usually dense, low, silky tufts, bright or yellowish 
green. Stems prostrate, branches numerous, short, close, straight 
or curved, irregular or sub-pinnate. Leaves erecto-patent or sub- 
secund, when dry usually widely spreading and distant, sometimes 
more erect and closely imbricated; smal/, narrow, ovate- 
lanceolate or lanceolate, tapering to a narrow point, finely or 
strongly denticulate all round, very faintly plicate at base, very 
shortly decurrent, glossy when dry; margin often recurved at 
base; nerve slender, not reaching much above half-way up the 
leaf; cells narrow-linear, rather obtuse, 8-12 times as long as 
broad, somewhat opaque, slightly shorter and wider at base, not 
pellucid; angular few, irregularly quadrate, opaque. Pericheetial 

bracts suberect, very finely acuminate. Seta strongly papillose, 
variable in length, usually rather short, 3-¢ inch; capsule small, 
turgidly oblong, gibbous at back, or longer, narrowly oblong and 
arcuate ; lid acute or acuminate; peristome large. Axtoicous. 

Has. Roots of trees, rocks, etc. Very common. 
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Very variable, but usually not difficult to recognise in the field, by its small size, 
small and narrow, silky, but not distinctly plicate leaves ; these are usually spreading 
when dry, which gives the branches a very different appearance from those of 2. 
populeum, which has them commonly terete from the closer imbrication of the leaves ; 
this, however, sometimes is the case with the present plant, and it then resembles 
slender forms of Pleuropus sericeus, which of course, however, is very different in the 
plicate leaves, etc. There is often a resemblance to Eurhynchtum confertum, but 
that plant has less tapering and less silky leaves, and a long-beaked fruit. 

Several varieties are described, one, var. prelongum B. & S., a marked form 
with setz over an inch long, and elongated stems; I have not, however, seen any 
British records. The var. zwtricatwm Hedw. appears to be only a somewhat marked 
form of a very common state of this species, and to be connected with the type by 
numerous and widely-spread links. 

The leaves are more opaque than in most of the previously described species of 
the genus. 

12. Brachythecium populeum B.&S. (Hypnum populeum 
Hedw.; H. viride Lam.) (Tab. LIII. D.). 

Stender, in small dense patches, of a bright or more 
commonly yellowish green; stems procumbent, divided, with 
numerous, pinnately arranged, erect or curved branches, which 

are slender, and more or less terete when dry. Leaves closely 
imbricated and erect when dry, or slightly homomallous; stem- 
leaves ovate-lanceolate, branch-leaves narrower, lanceolate; all 
gradually tapering to a fine, elongated acumen ; hardly plicate, 
shortly decurrent ; margin more or less recurved, in upper half 
finely denticulate; nerve strong, very long, reaching nearly to 
apex ; cells narrow-linear, rather acute, 6-12 times as long as 
wide; at base wide, irregularly rectangular, those at the angles 
more numerous, reaching higher in the leaf, somewhat opaque, 
often yellowish. Seta rough, usually almost smooth at the base ; 
perichetial leaves sqguarrose. Capsule small, oval, gibbous at 
back ; lid shortly acuminate. Autozcous. 

Haz. Sandy ground, walls, etc., frequent; in some districts common. Fr. 
winter. 

The narrow, silky foliage, erect and imbricated when dry, and longly acuminate, 
gives this species a characteristic aspect, much resembling in miniature that of 
Pleuropus sericeus, by which it may generally be known. It is markedly distinct, too, 
from nearly all the Hypnacez in the narrow, gradually and longly tapering leaves, 
with the nerve reaching nearly to apex. Lescurea striata differs in the short cells and 
numerous paraphyllia ; Zzrhynchzwm tenellum in the much more slender habit, very 

short branches and still narrower leaves, besides the rostrate lid ; and Aypnzn elodes 
in the slender habit and distant, spreading leaves. 

13. Brachythecium plumosum B.&S. (Hypnum plumosum 
Sw.; H. pseudoplumosum Brid.) (Tab. LIII. E.). 

In large dense patches, robust ; stems prostrate, 2-3 inches, 
with densely pinnate branches, erect or curved, stout, somewhat 
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tumid with the closely imbricated, concave leaves ; bright shining 
green, often tinged with golden brown. Leaves crowded, erecto- 
patent when moist, more imbricated when dry, a/most always 
more or less homomallous, frequently strongly falcato-secund, 
very concave; when dry often somewhat involute at margins, 
glossy and somewhat striate; large, those at the middle of the 
branches 3-1 line long, widely ovate-oblong, somewhat narrowed 
and often asymmetrical at the base, rapidly and shortly acuminate 
or apiculate, the point usually oblique; margin plane, finely 
denticulate; nerve rather strong below, reaching about $ of the 
length of the leaf; cells very narrow, linear-vermicular, not 
pointed, the walls firm, 10-15 times as long as wide; shorter and 
looser at base; the angular few, sub-quadrate, not forming 
defined auricles, yellowish. Leaves at the summits of the 
branches narrower, more gradually and longly acuminate. 
Perichetial bracts erect, sheathing. Seta slightly papillose in 
the upper half only, short, 3-% inch. Capsule oval-oblong, 
turgid, dark; lid acute. Awtoicous. 

Has. Rocks in and near streams, especially where at times submerged. 
Frequent. Fr. winter. 

The var. homomallum B. & S. is described as having the leaves falcato-secund, 
and the branches often curved. This form, in a marked degree, occurs occasionally 
with the type, but it is only the extreme of a number of common forms with the leaves 
more or less secund; it is indeed rare to find this species with the leaves perfectly 
imbricated and not in some degree homomallous ; and this character, and the shining, 
concave, shortly pointed leaves, are sufficient as a rule to identify the plant at sight. 
In colour and aspect it sometimes resembles Aypnum eugyrium, with which it often 
grows, and I have more than once had specimens of the present plant sent me labelled 
as that species; apart from microscopical examination, however, there is almost 
always a greater acuteness of leaf and of branch which will distinguish this species 
from that. In its robust states it sometimes also resembles B. rzvze/are, but the leaf is 
very different in form. 

The fruit is usually produced in great abundance, and the seta, smooth in the 
lower half or even to above the middle, is one of the distinctive characters of the 
species. 

It appears probable that the specific name Z/zemosum has been wrongly attributed 
to this moss, and was originally given to quite a different moss, viz., the one usually 
known and described above as &. sa/ebrosum, in which case the right name for the 
present species would be &. pseudoplumosum ; there appears, however, to be still 
some little uncertainty on the matter, and the present plant has so long been known 
under the name of &. plumosum that I have retained that name here. 

14. Brachythecium cespitosum Dixon (Hypnum cespitosum 
Wils. ; Scleropodium cespitosum B. & S., Schp. Syn.) 

(Tab. LIII. F.). 

In low soft tufts or patches, of a pale, often silvery green ; 
secondary stems and branches ascending, curved, slender, 
crowded, acute, julaceous ; leaves erecto-patent, when dry erect 
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and imbricated, frequently sub-secund; concave, not plicate, 
small, oval-oblong, with a rather abrupt point or acumen of 
varying length; branch-leaves narrower, with shorter points ; 
margin plane or almost so, denticulate in upper part, nerve strong 
at the base, reaching above half-way, often forked, frequently 
projecting at tip from the back of the leaf as in the next; cells 
narrow, linear-vermicular, 8-12 times as long as wide, shorter 
and broader at apex; wide, rectangular-oval at basal angles, 
opaque or pellucid. Seta rough. Capsule suberect or inclined, 
narrowly oblong, often curved; lid conical, acuminate. Dzéotcous. 

Has. Stones, foot of trees, etc., not common. Fr. rare, winter. 

A somewhat difficult plant to determine, owing to the rarity of its fruit and the 
similarity it bears to one or two other mosses, notably to Aurhynchium crassinervium 
and 2. mzzrale. The former is a more robust plant, with less julaceous branches, 

shorter cells, stouter nerve, and longly rostrate lid; Z. confertum and FE. murale are 
autoicous, and being generally fertile are readily distinguished by the long beak of the 
lid; the latter also differs in the still more concave, very shortly pointed leaves and 
short nerve, and the former in the leaves not being imbricated nor julaceous. The 

slender, more or less julaceous, curved branches with very concave leaves are the 
characteristic features of this plant. It somewhat resembles a miniature form of B. 
plumosum. There appears to me no sufficient reason for separating this plant, and 
with it the two following species, from Brachythectum. ‘The areolation, mainly 
or the ground of which it was separated by Bruch and Schimper, differs in no 
respect from that of many of the species of the genus, nor is the julaceous arrange- 
ment of the leaves different from that of many species. 

The capsule indeed in the present species is somewhat long and narrow for the 
genus, but it is quite equalled in that respect by others, such as B. /etum B. & S. 
On the whole it appears to me a much more natural arrangement to unite these 
species with the present genus, with which they closely agree in the areolation, the 
short lid, and, in the former two, the rough seta. 

15. Brachythecium illecebrum De Not. (Hypnum illece- 
brum Schwer.; Scleropodium illecebrum B. & 5S.) 

(Tab. LIII. G.). 
Nearly allied to the last, differing in habit; the branches 

more tumid, obtuse, very julaceous, shorter ; forming loose low 

tufts of a bright green. Leaves very concave, very widely oval, 
wide at apex and suddenly contracted to a short point, slightly 
decurrent at base, very soft in texture, closely imbricated when 
dry, denticulate; nerve reaching about } the length of the leaf, 
sometimes forked; ending rather abruptly, and frequently 
projecting at its tip from the back of the leaf in a hispid point. 
Areolation narrow, linear-vermicular, 10-12 times as long as wide, 
a little longer than in the last ; angular cells few, lax. Seta very 
rough ; capsule shorter, oblong, sub-horizontal, slightly turgid ; 
lid apiculate. Dioicous. 

Has. On the ground, and among earth on rocks, not common, and usually 
barren ; most frequently found near the sea. Fr. winter. 
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This is a southern species, and only fruits freely about the Mediterranean. It is 
however not a difficult plant to identify, the tumid, obtuse, julaceous branches, with 
very wide, concave, abruptly pointed leaves, being very different from what is found in 
most of the allied species. The preceding one differs in the more slender, acute 
branches, the narrower, less abruptly pointed leaves, etc. ; the next in the taller 
habit, more robust and firmer stems and branches, smooth seta, and other points ; 
Eurhynchium murale in the narrower leaves, shorter nerve, long-beaked lid and 
smooth seta. 

16. Brachythecium purum Dixon (Hypnum purum L., 
plur. auct.) (Tab. LIII. H.). 

In loose, wide, soft patches, pale bright green, yellowish or 
dirty white; stems robust, long, 2-6 inches, prostrate or 
ascending, simple or slightly divided, with xumerous, complanate, 
more or less regularly pinnate branches; stems tumid with the 
crowded, concave leaves; branches julaceous, tumid, obtuse. 

Leaves large, very wide and concave, 1-1t lines long, plicate, 
much resembling those of the last species; wide at apex with a 
short abrupt apiculus which is often reflexed; margin recurved 
just above the base, above plane or involute, finely denticulate all 
round; nerve short, reaching about half-way, thin above, rather 
wider at base; cells narrow, /izear-vermicular, 10-18 times as 
long as wide, obtuse, the walls firm and somewhat incrassate; at 
extreme base wide, oval, with incrassate, very porose cell-walls ; 
angular few, sub-quadrate, forming very indistinct auricles. 
Perichztial bracts erect, imbricated, longly acuminate. Seta 
smooth, slender, flexuose, /ong, 1-2 inches; capsule horizontal 
and decurved, oblong or sub-cylindric, often gibbous at back ; 
lid conical, acutely acuminate. Dioicous. 

_ Has. Among grass in woods, on banks, etc. Abundant. Fruiting rarely, in 
spring. 

A very distinct species, often very large and robust ; known at sight by its tumid 
obtuse stems and branches, with wide, inflated, obtuse leaves; it has usually been 
placed near Hypnum Schreber?, which in its slender forms it occasionally resembles, 
but from which its pale, not red, less erect stems, single nerve, and usually obtuse 
branches will separate it. Its habit is quite different from the last, to which however 
in structural details it is closely allied ; but that has slender, prostrate, hardly leafy 
stems with the branches erect or ascending, while here the stems are robust, firm, 

with pinnate, complanate branches; and the seta is smooth and much longer. A 
form occurs however with much more of the habit of that plant, and very tumid more 
erect branches and very large and wide leaves. 

B. purwum is one of our very common species, and is the one frequently employed 
by anglers for scouring worms. 

111. HYOCOMIUM B. &S. 
Growing on wet rocks. Secondary stems regularly or 

irregularly pinnately branched. Leaves widely cordate ; nerve 
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double, short and faint; areolation almost uniform throughout 
the leaf, /émear-vermicular, a little laxer at base. Paraphyllia 
present, not numerous. Seta rough; lid conical, acuminate ; 
peristome perfect. Dioicous. 

A genus of a single species, clearly distinguished by the wide 
leaves with short double nerve and the rough seta. 

1. Hyocomium flagellare B. & S. (Hypnum flagellare 
Dicks.) (Tab. LHI. 1). 

Stems elongated, 3-8 inches long, prostrate or pendulous, 
usually simple or twice or thrice divided, unbranched below, 
above with numerous more or less regularly pinnate and 
complanate branches, or fewer, more elongated and parallel ; 
branches straight or curved, often long and attenuated, terete ; 
forming wide dense tufts or mats, of very soft texture, of a bright 
or more frequently golden, glossy green. Stem-leaves imbricated, 
erecto-patent, widely cordate-triangular from an excavate, semi- 
amplexicaul base, abruptly acuminate to a fine, somewhat 
flexuose acumen, which is often squarrose; branch-leaves 
narrower, more closely imbricated, less abruptly acuminate, often 
nerveless, usually densely imbricated, rendering the branches 
terete, sometimes secund. Leaves somewhat plicate, margin 
plane, somewhat undulate, sharply serrate with distinct, slightly 
Squarrose teeth almost all round; nerve doudle, very short and 
faint, rarely short and single, indistinct. Cells /:near- 
vermicular, more or less obtuse, 10-15 times as long as broad, 

the walls often porose; at base shorter, rather wider, especially 
at basal angles, where they are often widely rhomboid-hexagonal ; 
but not guadrate, obscure, nor forming defined auricles. 
Perichetial bracts with long flexuose points; seta very rough, 
hardly an inch long; capsule widely oblong, thick-walled, inclined. 

Has. Rocks in and near streams and waterfalls, frequent. Fruit very rare, 
autumn. 

A very variable moss, but usually with a soft, feathery habit, which with the 
imbricated, wide leaves is sufficient to identify it ; the fruit is very rare, and the rough 
seta—one of the most distinct characters—is not often available for determination ; 
but under the microscope the cordate leaves with short double nerve and long narrow 
acumen are quite distinct from those of all our mosses except Hypnum molluscum, 
which, moreover, it often simulates in habit ; the angular cells of that species are, 
however, almost always clearly defined ; the median ones usually shorter, often much 
wider, and the leaves themselves almost always falcato-secund with more flexuose 
points and less distinct serratures ; in the present plant the leaves though occasionally 
secund are rarely falcately curved. In mountain streams it often becomes much 
elongated, with long simple branches, hardly pinnate, somewhat like the similar 
forms of Hypnum ochraceum. 
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Owing, doubtless, in part to their somewhat amplexicaul insertion, the leaves are 

with some difficulty detached from the stems, which are consequently usually found 
leafy, and not denuded, to the very base. Some of the forms it assumes are very 

beautiful from their regularly plumose branching and bright, golden foliage. 

112. EURHYNCHIUM B. &S. (emend. Milde). 

(Eurhynchium & Rhynchostegium B. & S., Schp. Syn., &c.). 

Mosses of varying habit, as in Brachythecium. Leaves more 
or less erect and imbricated, not distinctly falcato-secund, rarely 
complanate, single-nerved, or rarely almost nerveless. Cells 
linear, rhomboid, or hexagonal-rhomboid, rarely less than five 
times as long as broad. Seta smooth or papillose. Lid Zong- 
beaked. Peristome perfect. 

This genus as here understood includes Rhynchostegium 
B. & S., which is not marked by any satisfactory characters. It 
differs from Brachythecium mainly in the rostrate lid, from 
Plagiothecium in the leaves rarely complanate, and the lid always 
long-beaked, the nerve single and usually long, though some 
species are somewhat intermediate in their generic characters ; 
from Amblystegium in the longer, narrower areolation, the rostrate 

lid and frequently rough seta. 

All the leaves narrow, lanceolate; plant very small and slender .................0005 2 
Ls., at least the stem-ls., ovate-lanceolate, ovate, or OblONG..............ccceeeeeeeees 5 

Seta smooth (rarely rough) ; Is. almost setaceous, silky...... 20. tenellum 
Seta rough ; Is. with less fine acumen ............cccseeeece eect cence eee eee eee neenateeaees 3 

Ls. broadly nerved almost to apex, dark green 9. Teesdalet 
Nerve slender, ceasing about 4 or § up leaf ...........ceeeeeeceneeee reece eee eeeeeneeeennnes 4 

Dioicous; cells rather short, 4-6 times as long as wide ... 7. pumilum 
ATLOICOUS)$ CElIS JOAGER ceccines seddeciedesereainsenuacs siya sacamulae Ce Rete 8. curvisetum 

<< more or less bipinnate, with paraphyllia ; stem-ls. very decurrent, triangular, 
54 with long fine acumen (seta rough) ...........cccsceeseeeeeeeeeeeeeeeeeee Se Pr@longum 

Stem not bipinnate ; stem ls. less or not decurrent 6 

6 Stem-ls. oblong, concave, suddenly and narrowly acuminate ; (seta rough) ......7 
Stem-ls. more or less oval or triangular, not suddenly acuminate...............::606 9 

3+ CYASStNETUIUM aa rather short, nerve rather thick below... 
7\ Acumen Long, filiform i: cicciencisieains vineat wmssnvensa 

8 Stem usually pinnate, elongate ; Is. green..............:eceeeeeee z. piliferum 
Stem irregularly branched ; ls. pale or yellowish ; (alpine) ............ 4. cirrosum 

Branch-ls. (or some of them) sub-obtuse, closely imbricate when dry ; (seta 
9 SIMOOLN) sd. tet aecdsasamgen eiedneated adhagtostaesuagunndnensmeoauyaeimeared vanvestnaaeeadaes 10 

All the leaves nente, mot im brieate sce. ssa ma memres Geerwcra gees 12 

a6 Ls. more or less elliptic, wide at apex .............cseeeeeeeeee 17. murale 
Ls. more or less ovate or lanceolate, narrow towards apex ...........eeceeeeeeee eee II 

ae Branches curved 4 cells short i060: 2ccaacsccnscasciecrtemerreceneres 22. circinatum 
Branches short, not or scarcely curved ; cells long .............:0e00ee 13. stragosum 

Stem-ls. cordate-triangular, with more or less distinct auricular cells; (seta 
12 SMMOOCM)t sssianttacmencarnsdrecnisorarade aon gasses batsestigy orien Maca Nea clad sedeeais cane eeeamens 13 

Stem-ls. ovate, not cordate, angular cells not distinct ..........ceceseeeeeeeeeeee see ees 15 
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3 Are smooth, even when dry ; capsule suberect.............0.:00068 II. myosuroivdes 
Leaves striate, especially when dry ; capsule cernuous.............ccceceessesee eee eee 14 

14 Branches long, drooping ; Is. almost squarrose ........... lg. strdatum 
Smaller; branches erect ; ls. erecto-patent, less striate ............... 15. striatulum 

15 Seta rough ; synoicous or didicOUS ......sseceeee cece tert teeter tener etter eteees 16 
Sétad smooths) AUtOICOUS :sescasswewrnretsamnseanecnernoreanieaimtaeunententsauaeaimiacetinoee 18. 

er heer ; plant bright green ...... cece eres wg. Spectosume 
Dioicous ; plant smaller, usually dull or yellowish green........c.ccceecceseeeeeeeees 17 

17 {pint straggling, Is. smooth ......-.6065 scenes PereererreeeeeeEeeeOeaEE: 6. Swartsit 
Plant bearing short, crowded, erect branches; Is. striate; setashort 6%. addreviatum 

18{ x8 firm 5 nerve strong, nearly reaching apex ; more or less aquatic ...76. rusceforme 
Nerve thin, about 3 length of leaf; terrestrial ...........6. 0 cesceeceeceseee cece eeeee ees 19: 

19{ T= roundish-ovate, much twisted when dry ; cells 12 u wide ...20. rotundifolium 
Ls. narrower, scarcely twisted ; cells 5 or 6m Wide .........cc cee cee eee eee cence nee ee 20 

Ls. very concave, more or less imbricate, shortly pointed ............... 17. murale 
20 * 

Ls, scarcely concave, acuminate: siisseussars cna vedaasasaneasaeciees 

Stem short, rooting ; on walls, trees, &C. oe... ee cree 

Stem often longish, rooting at base only; on the ground. 
Syigsas 18. confertume 

LQ. megapolitanum 

* Seta rough. 

1. Eurhynchium cirrosum Jur. (Hypnum cirrosum Schwgt.; 

Brachythecium cirrosum Schp., Syn.) (Tab. LUI. J.). 

In loose, straggling patches; stems short, irregularly branched,. 
prostrate; branches rodust, tumid, julaceous, sub-obtuse, longer 
or shorter, straight, erect or depressed; bright or golden green, 
glossy, brown below. Leaves closely imbricated, very concave, 
cochleariform, widely ovate-oblong, large, 1 line long or more, 
rounded at apex and suddenly contracted into a very long hair- 
like point, decurrent at base, plicate when dry, entire or slightly 
denticulate above; nerve slender, hardly reaching beyond the 
middle, sometimes forked ; cells /ongly linear-rhoméoid, acute or 
slightly obtuse, sometimes somewhat vermicular, at angles wide, 
sub-quadrate. Fruit unknown. 

Has. Alpine rocks, very rare; only on Ben Lawers. 

A very distinct plant, resembling no others of the British mosses except perhaps. 
E. piliferum, which differs in the more slender branches with the leaves much less 
densely imbricated, and the areolation laxer, becoming especially wide at the base. It 

is by many authors considered a variety of the continental 2. Tommasindé Sendt. 
(E. Vaucheri B. & S.), and its affinity to that species is so undoubtedly close that I 
have thought it better to place it in this genus than in Brachythecium, with which it 

is usually united, at least in our British works. There appears indeed to be absolutely 

no difference in the leaves between this plant and some unquestioned forms of Z. 

Tommasinii beyond the greater concavity of those of the former; the areolation 

appears to be often identical in both, although in this the cells are more frequently 
somewhat vermicular and obtuse at the ends than in that ; and although the leaves. 

in the present plant are characteristically much more suddenly piliferous, still some 

leaves may be found with less abruptly contracted points, while on 2. Tommasinit 

leaves frequently occur exhibiting this character exactly, though less concave. Om 
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the whole, although the habit is so different it appears most probable that it will 
ultimately have to be united with the species in question, but I have here retained the 
old name and contented myself with removing it from Brachythecium and placing it 
in the present genus. 

2. Eurhynchium piliferum B. & S. (Hypuum piliferum 
Schreb.) (Tab. LITT. K.). 

In large, loose straggling patches; stems elongated, not 
radiculose, prostrate and creeping, 3-6 inches long, robust, more 
or less regularly pinnate; pale, shining green, especially pale at 
the tips of the stems and branches. Branches complanate, spread- 
ing and recurved, attenuated. Stem-leaves widely ovate-oblong, 
concave, but not cochleariform as in the last, decurrent, rounded 
at summit and abruptly and longly hair-potnted ; at the ends of 
the stems closely imbricated, forming terete, cuspidate tips with 
the hair-points spreading and flexuose ; margin plane or inflexed, 
sub-entire or slightly denticulate throughout ; lightly striate only 
when dry; nerve broad at base; slender above, and vanishing 
about the middle or at three-fourths of the length of the leaf; 
areolation rather large and pellucid, widely linear-rhomboid, thin- 
walled, tapering at ends, 10-15 times as long as wide, at base 
shorter and wider, rather lax; at decurrent angles large, oval- 
rectangular, well-defined. Branch-leaves smaller, narrower, less 
abruptly and less longly pointed. Setaabout 1inchlong. Capsule 
widely elliptical, large, about 1 line long without the lid, curved ; 
lid conical with a subulate beak almost as long as the capsule. 

Dioicous. 

Has. In woods, on grassy banks, etc., common. Fr. very rare, winter. 

A fine species, in some of its more densely branched forms somewhat resembling 
Brachythecium salebrosum and others of that genus ; but a glance at the stem-leaves, 
abruptly piliferous, will at once identify it. It is a more slender plant with more 
distant leaves than the last, the only British moss with which it could at all easily be 

confused ; and the habitats of the two species are quite distinct. It is more like the 
continental species Z. Zommaszniz Sendt. (Z£. Vauchert B. & S.), which however 
differs in the stems being fasciculate-branched, not pinnate, with numerous slender 
stolons ; and with a more shortly rostrate lid. 

£. piliferum is usually recognisable at sight by the slender, pinnate branches 
very pale and shining at the tips. 

3. Eurhynchium crassinervium B. & S. (Hypnum 
crassinervium Tayl.) (Tab. LIII. L.). 

In dense tufts, the stems creeping with suberect, curved, 
short, irregularly branched divisions; branches close, sub-equal, 
curved, pointing in one direction, somewhat stout and tumid, 
shortly acute; forming bright green, rather glossy, low tufts. 
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Leaves sub-equal, the stem-leaves rather wider; branch-leaves 
closely set, erecto-patent, when dry more erect and imbricated, 
widely or narrowly ovate-oblong, rapidly contracted to a short 
acute acumen, very concave, irregularly plicate when dry, 
denticulate, especially above ; margin narrowly recurved at base ; 
nerve very stout, especially in the lower half, reaching about ¢ 
length of leaf, sometimes projecting from the back of the leaf at 
its tip in a minute point ; cells rather short and wide, the median 
narrowly rhomboid, tapering at the ends, 6-70 times as long as 
broad, the walls firm and somewhat incrassate; gradually 
becoming shorter and wider upwards, at apex shortly elliptical- 
thomboid; at base laxer, wide, sub-rectangular, especially at 
angles, opaque and chlorophyllose. Capsule oval-oblong, gibbous 
at back, with a distinct neck; lid subulate-rostrate, as long as 

capsule. Dioicous. 

Has. Stony ground in shady places, woods, etc. ; not common. Fruit rare, 
autumn. 

E. crassinervium is not a very variable species, but a form sometimes occurs with 
the branches slender and much attenuated. It has a somewhat characteristic facies, 
rather like that of Brachythectum cespitosum on a more robust scale, the branches 
being somewhat tumid and cylindrical with the leaves regularly imbricated, but hardly 
terete or julaceous, as the leaves are not appressed nor their points incurved. They 
may be at once recognised by the very stout nerve, which is of almost uniform 
thickness for about half its length, when it either forks, but rarely, or more frequently 
takes a slight bend and becomes much thinner, as though it had forked and one 
branch had been suppressed. The leaves are very concave, with a rather wide, 
reflexed and flattened edge all round, like the edge of a dish or platter. It appears to 
fruit less frequently on the continent than in Britain. There are several other species 
with which this might be confused in the field, but under the microscope the 
characteristic leaf form and structure, best understood, perhaps, by a reference to the 
figure, will as a rule at once identify it. 

LE. velutinoides B. & S., a continental and N. American species, is somewhat 
intermediate between this and Brachytheceum populeum ; 1t has narrower leaves and 
much longer nerve than the present species, and is best known from the latter by the 
rougher seta and rostrate lid. Husnot (A/uscol. Gail. ) refers to it as recorded from 
England, but I have seen no other mention of it. 

4. Burhynchium speciosum Schp. (Hypnum speciosum 
Brid.) (Tab. LIII. M.). 

Stems creeping, elongated, irregularly divided, the divisions 
also prostrate, interruptedly pinnate, with rather short, erect 
branches; forming straggling patches of a deep, vivid green. 
Leaves large, $-1 line long, those of the stem distant, widely 
deltoid-acuminate, somewhat spreading; of the branches sud- 
complanate, rather distant, divergent, narrower, ovate, shortly 
acuminate or acute, strongly denticulate all round, somewhat 

concave, not plicate, margin almost plane; nerve strong, { the 
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length of the leaf or more, frequently reaching to within a short 

distance of the apex; areolation linear-rhomboid, moderately 
wide, and thin-walled, but opague, so that the leaves are not 
pellucid, 6-12 times as long as wide; at base laxer and sub- 
rectangular, but not or hardly distinct at angles. Seta about 1 
inch long; capsule large, short, turgidly oval, dark brown; lid 

longly rostrate. Synorcous, or partly autoicous. 

Has. Stones and tree roots near water, rare. Fr. winter. 

A fine species, with large, rather distant leaves of a peculiarly bright shining 
green ; known also by the opaque tissue and long nerve, as well as by the habit, the 
rough seta and the synoicous inflorescence. It is somewhat like a large form of Z. 
Swartz?7, but very different in colour and areolation. The stems are usually more or 
less stoloniform in the intervals between the groups of branches. 

5. Eurhynchium prelongum B. &S. (Hypnum prelongum L.) 
(Tab. LIV. A.). 

Stems (in the type) slender, prostrate, elongated (2-5 inches), 
divided; at intervals rather regularly pinnate, with slender, 
somewhat attenuated, often curved, not very crowded, sub- 
complanate branches; forming low, somewhat straggling masses 
of a bright or dull green, less commonly yellowish. Stem-leaves 
distant or more rarely crowded, widely cordate-triangular or 
widely ovate-cordate, rapidly or even abruptly and longly 
acuminate in a long, often almost filiform, squarrose acumen ; 
at base wide, excavate, strongly decurrent; margin plane, 
regularly and distinctly denticulate, nerve slender, reaching above 
half-way and usually into the acumen; cells linear, slightly 
vermicular, tapering but obtuse, ro-78 times as long as wide, 
pellucid ; towards base wider and shorter, lax, at angles large, 
sub-rectangular, but not forming clearly defined auricles. Para- 
phyllia occasionally but not always present. Branch-leaves much 
narrower, widely or even narrowly lanceolate, gradually acumi- 
nate, very acute, somewhat erect when dry, more spreading when 
moist, ot complanate, moderately soft in texture and often 
twisted when dry, not plicate, Aardly glossy. Perichztial bracts 
squarrose, very longly acuminate. Seta rather long, often one 
inch. Capsule turgidly ovate, narrower when ripe and empty, 
horizontal, abruptly passing into the seta at base, rather large; 
lid subulate-rostrate, usually decurved, almost as long as the 
capsule. Déoicous. 

Var. B. Stokesit (Hypnum Stokesii Turn.; Eurh. Stokesit 
Schp., Syn.; A. prelongum var. Stokesiz Brid., Wils. Bry. Brit.). 
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Stems more robust, more densely and regularly pinnate and 
bipinnate, deep green; stem-leaves more crowded; branch- 
leaves wzder at the base, but longly acuminate. 

Has. Hedgerows, grassy places, stumps of trees, etc., most abundant on clayey 
soil; very common. The var. 8 less common, most frequent in mountainous woods. 
Fr. winter. 

There has been and apparently still exists considerable confusion as to this and 
the following species, partly arising from a doubt as to the original plant intended by 
Linnzeus, partly from divergent views as to the value and affinities of the different 
forms. Continental botanists usually make separate species of £. prelongum and £. 
Stokesi2, uniting £. Swartz¢z with the former as a variety, usually under the name var. 
atrovirens Schp. This view appears to me to be highly inconsistent with the actual 
values of the plants, and to attribute the greater weight to what are by far the least 
important characters. It appears probable that the plant described below as £&. 
Swartait (H. prelongum var. atrovirens of most European works) is imperfectly 
known on the continent, and is usually confused in part at least, with Z. 
prelongum. Wilson (Bry. Brit. ) gives a very clear account of the difference between 
these plants, and the view there taken is entirely in harmony with my own observa- 
tions on a large number of British specimens. 

E. prelongum and its var. Stokese¢ differ from 2. Swartziz in the more elongated 
habit, the more regularly pinnate stems with very slender and usually attenuated 
branches ; the plants usually of a brighter green, not yellowish, the leaves of softer 
texture and hardly glossy when dry; and especially in the wide difference between 
the stem and branch-leaves; the former being widely-cordate, often distinctly 
triangular, with long and narrow, squarrose acumen, those of the branches much 
narrower, often quite narrowly lanceolate, much smaller, very acute, not complanate, 
rendered more appressed and imbricate, and often somewhat twisted, in drying. In 
E. Swartziz (the type as described below) the stems are usually less elongated, hardly 
or very indistinctly pinnate, the colour almost always pale yellowish, rarely dark green, 
the branches (with the leaves) stouter and more obtuse, the leaves very frequently sub- 
complanate, the leaves of stems and branches much more alike, those of the stem 
being widely ovate but not triangular and hardly cordate, less strongly decurrent, more 
shortly and gradually acuminate or only acute ; branch-leaves sub-similar, much larger 
and wider than in &. prelongum, widely ovate, shortly and broadly pointed, the 
cells shorter and wider. On the other hand the var. Stokesz? is almost identical with 
E. prelongum in the leaf form, arrangement and areolation, the branch-leaves being 
wider at the base than is usual in the type, but otherwise similar ; the stem-leaves are 

very strongly decurrent, and the paraphyllia are usually present and numerous, but 
both these character¢ are found strongly pronounced, occasionally, in the ordinary 
form of 2. prelongum ; and practically the only difference lies in the rnore dense and 
regular pinnate or bipinnate branching, giving the plant a firmer, less straggling 
appearance. Intermediate forms occur frequently, very difficult to determine, and 
though this may doubtless be sometimes the case between the present species and the 
following, such forms are, in Britain at least, far more rare; indeed I have found &. 
Swartziz in innumerable localities, almost always with its characteristic habit, and 
rarely presenting any approach to £. prelongum. 

The squarrose stem-leaves of peculiar form, taken in conjunction with the narrow 
branch-leaves and the general habit of the plant make Z. prelongwm usually an easy 
plant to recognise, though somewhat liable to variation. In some of its forms it looks 
much like Amblystegium filicinum, but the similarity disappears on a nearer view. 

6. Eurhynchium Swartzii Hobkirk. (Hypnum Swartzii 
Turn.; Eurhynchium prelongum var. atrovirens Schp., Syn.) 

(Tab. LIV. B.). 

In pale yellowish tufts, sometimes dark green; stems 
prostrate, with zrregularly or indistinctly pinnate branches, 

Bl 
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which are usually spreading and somewhat distant, not erect and 
crowded in the type, obtuse, short, nearly straight. Stem-leaves 
widely ovate, slightly decurrent, gradually shortly or longly 
acuminate, squarrose ; branch-leaves sub-similar, but ever longly 

acuminate, usually shortly acute or even bluntly pointed, widely 
ovate, all somewhat distant, spreading, usually sub-complanate, 

hardly altered in form or direction when dry, glossy, sub- 

scariose, not or scarcely striate; nerve rather thick, reaching to 
$ of the leaf, usually ceasing abruptly and often projecting in a 
minute point at the back; cells short, 6-10 times as long as wide, 
obtusely linear, at apex much shorter and wider, elliptic- 
rhomboid, at basal angles wide, rectangular. Seta and capsule 
shorter than in the last. Dioicous. 

Has. In similar localities with the last, but usually in more open situations, most 
frequent in calcareous districts. Fr. very rare, winter. 

The differences between this and the last species are pointed out under that 
plant ; to this it may be added that the fruit appears to be much rarer in the present 
species than in that. 

The name atrovirens applied by Swartz to this species is somewhat inappropriate, 
and has perhaps led to misconception ; Wilson indeed, who certainly understood it, 
speaks of the deep green colour, but I cannot but think this is exceptional; I have 
gathered the moss in a very large number of localities, and only rarely have found it 
of a deep green ; it is almost always more or less yellow. 

£. hians Lesq. and James ( Hypnum hians Hedw.) is reported from Sussex as 
collected by Mitten, and I have also seen other specimens from that county so 
named by the same acute bryologist ; these I should, however, unhesitatingly refer to 
£. Swartzit, and, according to Hobkirk ( Synopsis, Ed. 2, p. 205), Fergusson came to 
the same conclusion with regard to the original Sussex specimens. Z. hzans is 
supposed to be a N. American species, and although I have too slight material upon 
which to venture a decided opinion, I have very little doubt that the plant so called is 
identical with our £. Swartz. I have, unfortunately, only a fragment of an 
authentic American specimen of ‘‘H. hzazs Hedw.” gathered by Lesquereux, and 
without fruit ; but so far as it goes it is exactly the same plant as the present species ; 
moreover the description of H. Adans in Lesq. and James (AMosses of North America) 
agrees with &. Swartziz practically in every respect (allowance being made for a very 
slight variation in the serration of the leaves, which are there described as serrulate 
only above, which is often, though not always the case in Z. Swartzii). That the 
authors of that work did not understand our European plants of the present group is 
abundantly clear from the description of H. prelongum, which is described as almost 
like A. pzhferum, but referred to later as hardly separable from H. hians. A 
comparison of good N. American specimens of Z. hzans with our Z. SwartzzZ would 
clear up the difficulty, and, I have very little doubt, would reveal their identity ; this 
would explain Mitten’s naming of our plantsas 4. Azans, doubtless by comparison with 
American specimens. 

£. hians is also recorded from Cornwall, I believe on the authority of the 
late W. Curnow, but specimens which I gathered under his guidance proved to be 
only Z£. Swartzéz. I have seen other specimens so-named, from other localities, all of 
which I should refer to the present species. One of these, a fruiting plant gathered 
by the Rev. C. H. Binstead in Herefordshire and named £. hians by Braithwaite, 
has the capsules smaller and more slender than is usual in Z. Swartz¢ ; but the 
difference is no greater than I have often seen between different specimens of, ¢.g., Z. 
prelongum ; nor am I aware that this has been described as a character of £. hans ; 
the stem-leaves also are more longly acuminate than is usual, but not more so than I 
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have frequently found, in &. Swartzz7, and many of the branch-leaves are identical 
with those of the ordinary form. I can find, in short, no characters by which to 
separate the two. I am confirmed in this opinion, moreover, by Renauld and Cardot’s 
note on &. hzans ( Rev. Bry, 1893, p. 20), in which these authors remark its close 
affinity to £. prelongum Schp. (including doubtless, Z. Swartziz), and question its 
distinctness from that species. 

In any case I do not think there is sufficient evidence of the occurrence of the 
true American #. Azans in Britain, if it really be a good species differing from £. 
Swartziz, to warrant its retention here. It should be borne in mind that the size of 
the cells, the decurrence and serration of the leaves, as well as their width and degree 
of acumination, are all characters eminently variable within the admitted limits of Z. 
prelongum, and therefore slight differences based upon these characters alone must 
not be held as constituting specific distinction in plants so closely allied. 

* Eurhynchium abbreviatum Schp. (£.:prelongum var. 
abbreviatum B.&S.) (Tab. LIV. C.). 

Nearly allied to &. Swartziz; in wide flat tufts; branches 
densely crowded, erect or ascending, straight or curved, short, 
robust, obtuse ; leaves crowded, loosely imbricated all round, not 
complanate, rather large, ovate-lanceolate, somewhat concave, 
plicato-striate. Seta short, 4-inch long; capsule shortly and 
widely oval. 

Has. Shady woods, very rare; perhaps overlooked. Woodchester, Stroud 
(Holmes) ; Herefordshire (Binstead). Fr. autumn. 

Perhaps only a variety of the last, but very different in habit, being flatter, less 
straggling, more robust, with larger, much closer, striated leaves, and resembling a 
small state of Z. strzatum, or E. striatulum ; from the latter it is indeed difficult to 

distinguish in the field, but it wants the very distinct, opaque basal cells which are 
characteristic of that plant, and the seta is smooth. A form occurs, however, with 
the same habit, but with the leaves hardly or very lightly striate; apparently 
intermediate between this and 2. Swartziz7, and is perhaps A. prelongum var. 
rigidum Boul., which I should be inclined to refer as a variety to the present plant. 

7. Burhynchium pumilum Schp. (Hypnum pumilum Wils.) 
(Tab. LIV. D.). 

Stems extremely slender, hardly an inch long, with irregular, 
Jjiliform branches ; in close, very low, soft tufts of a bright deep 
green. Leaves very small, about + line long, distant, spreading 
both when moist and when dry, ovate-lanceolate, shortly acuminate, 
at base little narrowed, not excavate and hardly decurrent ; 
denticulate above ; when dry shrinking, not or hardly glossy ; nerve 
not strong, reaching just above half-way; cells short, pellucid, 
hexagonal-rhomboid, 4-8 times as long as broad, wider and 
rectangular at base, angular not distinct. Seta short, }-4 inch, 
capsule very small, shortly and widely oval, lid moderately long. 
Dioicous. 
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Has. Stony ground, rocks, etc., in shady places; not common. Fruit rare, 

winter. 

A very delicate plant, resembling slender forms of Amblystegtum serpens, but 

usually in neater, smoother tufts, with the leaves much more shortly acuminate and 

more oval, more denticulate above, and quite distinct in the fruit. From E. Teesdalet 

it differs in the short rather faint nerve, and shorter, wider, pellucid cells; from £. 

curvisetum in the wider leaves and shorter more pellucid cells; from both in the 

dioicous inflorescence. 

8. Eurhynchium curvisetum Husn. (Hypnum curvisetum 

Brid.; Rhynchostegium curvisetum Schp., Syn.) (Tab. LIV. E.). 

In small cushions, or wider patches, dull green, very short 

and slender, resembling £. pumilum and £. Teesdale: ; branches. 

numerous, pale and cuspidate at the tips; leaves very small, 
lanceolate, gradually acuminate to an acute or somewhat obtuse 
point ; faintly denticulate above; nerve slender, reaching about 
half-way ; cells small, linear-fusiform, 6-10 times as long as 
wide, rather opaque, thin-walled, laxer and sub-rectangular at 
base, angular not distinct. Setashort, often curved ; capsule very 
small, oblong with a distinct neck, lid longly subulate. Aztozcous. 

Has. Rocks and stones near streams; very rare; chiefly in the South of 

England. Fr. winter. 

This species was for long confused with Z. Teesdalez, but is quite distinct in its 
shorter nerve, and usually also in the more acuminate leaves, the rather larger cells 
with thinner walls, and the more distinct neck of the capsule; it usually also forms 
small isolated cushions, but sometimes grows, like Z. Yeesda/ez, in wider patches ; 

nor are the above secondary characters quite constant. Still it seems on the whole 
sufficiently distinct. From Z. pumzlum it differs in the narrower, lanceolate leaves, 
the longer cells, and the autoicous inflorescence; it may be usually found in good 
fruit in the winter months, whereas the fruit of 2. pzem2/em is rare. 

The var. scabrellum of E. tenellum might be easily confused with this species, 
but a careful examination will show that the leaves in that plant are always more longly 
and finely acuminate, almost setaceous, with a somewhat longer nerve and distinctly 
longer cells; the seta too is longer and the capsule rather larger. 

E. curvisetum appears to be a rarer, and more southern species than Z. 7eesda/let. 

9. Eurhynchium Teesdalei Schp. (Hypnum Teesdalet Sm.) 
(Tab. LIV. F.). 

Very near the last species, but always in wider, irregular 
patches; the leaves less narrowly acuminate, often shortly or 
somewhat bluntly pointed ; the nerve stout, reaching to near the 
apex ; cells rather shorter, 5-8 times as long as broad, the walls 
distinctly incrassate ; capsule rather shorter and wider, without a 
distinct neck ; lid large, with a rather shorter beak. Dzozcous. 

Has. In similar localities to the last, rare. Fr. winter. 
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The longer, strong nerve is the distinguishing character of this species, and the 
more broadly-pointed leaves and somewhat firmer areolation, besides the difference in 
the form of the fruit, must be taken into account; and the wider patches in which it 
grows usually give it at once a different habit. I find a plant, however, in 
Northamptonshire, which from its short nerve must be referred to A. carudsetum, 
but growing in wide patches, and in the areolation and form of capsule also coming 
near £. Teesdalez ; and I am obliged to conclude that some of the characters held to 
distinguish the two are not always safely to be relied on. 

* * Seta smooth. 

10. Eurhynchium tenellum Milde (Hypnum tenellum Dicks. ; 
Rhynchostegium tenellum B.&S., Schp. Syn.; H.algierianum 

Brid.) (Tab. LIV. G.). 

In very low, yellowish, very soft and silky tufts, not half-an- 
inch high ; stems densely intricate, about an inch long, prostrate, 
with numerous, erect or curved very short branches. Leaves 
erecto-patent, rarely sub-secund, not erect nor appressed when 
dry, shining and silky, about }-line long, very narrow, linear- 
lanceolate, gradually tapering to a long attenuated point, margin 
plane, a/most entire ; nerve distinct, reaching high in the acumen 
(rarely ceasing just above the middle); cells extremely narrow, 
linear-fusiform, 10-15 times as long as broad, at extreme base 
short, lax, sub-rectangular, mot distinct at angles. Seta about 
4-inch long ; capsule small, oval, somewhat variable in form and 
direction ; lid longly rostrate. Aztoicous. 

Var. 8. scabrellum Dixon n. var. (H. scabrellum Mitt. ined.). 
Seta more or less scabrous. Growing usually on wood. 

. 
Has. Rocks and stones, most frequently in calcareous districts. Frequent. 

The var. 8 on wood and trunks of trees on calcareous soil, sometimes on stones; nr. 
Uxbridge ( Benbow ) ; nr. Lewes (Nicholson) ; Hurstpierpoint (Afzttex). Fr. spring. 

A very distinct species, easily recognised by its low, silky tufts and extremely 
Narrow, tapering, entire leaves. The seta is rather longer and the fruit rather more 
conspicuous than in the three preceding species. 2. czrvisetum is the only one 
which could be taken for it, having narrower, more tapering leaves than the other two, 
and the inflorescence autoicous ; but the smooth seta and the still narrower, longer, 
entire, silky leaves identify the present plant, at least in its typical and ordinary form, 
without difficulty. 

The var. wzerzdionale Boul., the form with the nerve ceasing at about the middle 
of the leaf, has not, so far as I am aware, been recorded from this country. 

The var. scabrellum is a very remarkable and highly interesting form, demon- 
strating as it does the slight importance to be placed on the smoothness or otherwise of 
the seta as a systematic character for separating genera or groups of species (though as 
an artificial distinction it may often be very useful). I have received numerous speci- 
mens from Mr. Nicholson and from Mr. Benbow, which all show the same 
characteristics and indicate that, in the districts in which it occurs, the form is widely 

distributed and even abundant; and the same is the case, according to Mitten, 
at Hurstpierpoint. The sete show great variability as to roughness, some 
being as scabrous as in Z. curvesetum and the allied species, while others on the 
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same tufts may be found practically smooth, intermediate states, however, being the 
most frequent. As a rule, but not invariably, the tufts are much laxer, less silky, of a 
deeper green, and with shorter leaves than is usual in &. fene//um ; indeed, agreeing 
closely with the form of the species described by Schimper (Syz. Ed. II.) as 
frequently occurring in the northern parts of Central Europe. In this form the variety 
bears a very close resemblance to Z. curvisetum (to which, indeed, it has been 
referred by Braithwaite) ; but in every specimen I have examined the leaves exhibit 
the fine, almost setaceous acumination of 2. tevel/um, with longer nerve and longer, 
quite different cells from those of &. curvzsetum ; while some of the specimens show 
exactly the normal and very distinct, dense, silky habit characteristic of our present 
species. In the localities it is described as usually growing on wood, branches, 
etc., near the ground, but Mr. Nicholson informs me he also finds it on trunks of trees 
as much as five feet from the base, and it occurs also, though less commonly, on flints 
and bricks. 

Since writing the above, indeed while the proof-sheets are passing through my 
hands, I learn from Mr. Nicholson that the same plant, with rough seta, has been 
found by Mitten about Hurstpierpoint, and is by him considered a distinct species, and 
has been distributed, I believe, as . scabrellum Mitt. zmed. I have ventured, there- 
fore, to make use of that name, although I am unable to consider the plant specifically 
distinct from £. zexel/m. The fact that the seta is sometimes nearly smooth, and at 
others, I believe, entirely so, appears to me to point strongly towards the varietal 
nature of the condition, and I can find no other constant character to separate it. 

11. HKurhynchium myosuroides Schp. (Hypnum myosuroides 
L.; Lsothecium myosurotdes Brid.) (Tab. LIV. H.). 

Primary stem stoloniform, creeping, secondary erect or 
ascending, sub-dendroid, 1-2 inches long, the branches being as a 
rule crowded at their summits, wsually curved and more or less 
pointing one way, and somewhat complanate, acute, attenuated, 
or even flagelliform; forming pale or yellowish green, rather 
robust tufts, somewhat glossy. Leaves of the secondary stems 
cordate-ovate or ovate-oblong, from a wide, often excavate base, 
more or less suddenly contracted to a short or rather long, fine 
acumen, concave, denticulate almost all round, nerve reaching 

about half-way or more, often very faint or almost wanting; 
branch-leaves narrower, imbricated or homomallous, oblong- 
lanceolate, more or less acuminate, not plicate nor decurrent, 
nerved to above the middle. Cells linear, at times somewhat 
vermicular, 5-10 times as long as broad, obtuse, with the walls 
firm and somewhat incrassate, at apex rather shorter and wider, 
at basal angles distinct, small, sub-rectangular, opaque, forming 

small, well-defined, opaque or orange auricles. Perichetial 
bracts sguarrose, longly acuminate. Seta rather short, slender; 
capsule orange-brown, thin-walled, slightly inclined, curved, 
small; lid shortly rostrate. Ddotcous. 

Has. Rocks and stumps of trees, frequent, especially in subalpine districts. Fr. 
autumn and winter. 

A very variable plant in some respects, sometimes being very robust, at others 
extremely slender with delicate, filiform branches ; the latter form is the var. fi/escens 
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Ren. ; this however I have not seen from Britain. The stem-leaves, too, vary much 
in the length and character of the acumination, some forms being so abruptly and 
longly filiform as to resemble those of 2. pz/zferum, while others are only very shortly 
acute ; the nerve may be very thick and reaching high up in the leaf or almost 
altogether wanting ; and the leaves, again, may be so closely imbricated as to render 
the stems terete and almost julaceous. I have gathered a very robust form in Skye 
with the branching alternate, not at all dendroid, and more resembling a Brachy- 
thecium in habit. The seta is very persistent, and old capsules may usually be found 
in company with those of the present year. 

This species most resembles /sotheccum: myurum, and some forms are difficult to 
distinguish in the barren state; but the yellowish colour of the present plant, the 
more attenuated branches, acuminate leaves more strongly denticulate, and the 
rectangular, not quadrate angular cells are usually sufficient to distinguish it ; and, 
when fruiting, the squarrose-pointed pericheetial bracts and inclined, more arcuate 
capsules. With that exception it is not a difficult plant to recognise, at least with the 
microscope ; the areolation, and especially the small obscure angular cells, being very 
different from that of almost all our pleurocapous mosses with single-nerved, acute 
leaves. 

12. Eurhynchium circinatum B.& S. (Hypnumcircinatum 

Brid.) (Tab. LIV. I.). 

In smooth, dense tufts, dr7zght green, often becoming 
yellowish when old. Primary stems creeping, stoloniform, 
secondary ascending, curved, about 1 inch long, with namerous, 
crowded branches at their summits, which are strongly arcuate- 

decurved, very short, slender and cylindrical, or julaceous. 

Leaves of the secondary stems minute (4-3 line), wzdely ovate, 
shortly and widely, often obtusely acuminate, lightly plicate when 
dry; of the branches narrower, oblong-lanceolate, acute, crowded, 
erecto-patent when moist, closely appressed and imbricated when 
dry, rendering the branches terete and cylindrical, or with the 
leaf-points a little falcato-secund; margin recurved at base, 
coarsely denticulate at apex, more finely below; nerve very 
strong and wide, reaching nearly to apex. Areolation very short, 
median elliptic-rhomboid, 3-4 times as long as broad, the walls 
firm, somewhat incrassate ; shorter at apex, at base and angles 
short, irregularly quadrate, rather opaque, covering a large area. 
Seta short. Capsule ovate-oblong, oblique ; lid with a moderately 
long beak. Dioicous. 

Has. Rocks, principally calcareous ; South of England and Ireland, rare. Fr. 
spring, not found in Britain. 

Resembling in habit small forms of Pterogonium gracile, but more slender with 
shorter, more curved branches, and very different in the single-nerved leaves. From 
the next species it differs in the densely crowded, not shining leaves and strongly 
curled branches. From all the other species of the genus it differs in its short firm 
areolation ; and indeed it is not likely, from its habit alone, to be confused with any 
other plant. The fruit is very rare, but is found in some abundance in certain 
localities in the South of Europe. y 
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13. Eurhynchium strigosum B.&S. (Hypnum strigosum 

Hoffm.) (Tab. LIV. K.). 

Allied to the last species; differs in the branches J/ess 
fasciculate, more erect and less curved, the tufts more straggling 
and of a bright shzmzng green; the branch-leaves less closely 
imbricated, more spreading when dry, variously pointed or, more 
usually, obtuse; margin plane; nerve rather thinner and 
often shorter; median cells longer and much narrower, linear, 
or linear-rhomboid, 6-12 times as long as broad. Dioicous. 

Var. B. diversifolium Lindb. (Eurh. diversifolium B.& S., 
Schp. Syn.). More densely tufted, branches erect, julaceous ; 
branch-leaves closely imbricated, erect, not spreading when dry, 
obtuse, denticulate throughout the greater part of the margin; 
seta and capsule shorter. 

Has. Stones, roots of trees, &c. Cornwall ( Zozer), according to specimens in 
Herb. Hook. The var. §, Scotland (ergusson). Fr. winter; not found in 
Britain. 

Until quite recently the specimens in Hooker’s Herbarium, mentioned above, 
formed the only record of this species, widely spread upon the continent, in our 
islands. It has lately been found, however, by the Rev. J. Fergusson, in a single 
locality in Scotland, and I have a specimen gathered under his guidance by the Rev. 
H. G. Jameson. This undoubtedly belongs to the var. d¢verszfolium: as understood 
by Boulay and Husnot, though a comparison of their descriptions with that of Z. 
diversifolhum in Schimper (Synopsts, Ed. II.) would lead one to suppose that the 
latter author had a somewhat different conception of the variety from that which the 
later writers have in view ; at any rate Schimper lays stress on characters of which 
the latter take no account, while the principal characters which they describe are 
equally applied to a great extent, by Schimper, to the var. zwbricatum of £. 
strigosum. In short, Boulay and Husnot make the var. diversifolium simply a more 
marked form of the var. zab7zcatum (var. precox Wahl.), while Schimper evidently 
considered that it had other distinctive characters. Whether or not they are right, 
however, in applying Bruch and Schimper’s name to it, their variety certainly 
rests on somewhat more satisfactory characters; but it must be pointed out that 

obtuse branch-leaves are by no means confined to this form. In several specimens 
from N. America I find them quite as obtuse on the more robust, straggling form with 
spreading, not erect nor julaceous branches having the leaves somewhat distant and 
widely spreading when dry; nor is the striation of the leaves, which is a character 
frequently occurring in this species, confined to one particular form, as Schimper’s 
description would seem to imply. In fine, it is questionable whether the above 
varietal forms are capable of at all exact definition. Even among the markedly 
‘‘julaceous” plants from Scotland I have found one stem with the loose habit and 
spreading, somewhat distant leaves of the type. 

£. strigosum is closely allied to the last species, but is a much more variable 
plant ; it may usually be known by the more or less obtuse branch-leaves from stunted 
forms of £. prelongum and other species, while from &. cércénatum it is best 
distinguished by its straighter branches and longer, narrower median cells. It some- 
times occurs in straggling patches of a vivid shining green with the leaves very loosely 
set and spreading even when dry, but the var. azverstfohium is smaller, with 
cylindrical, straight, or curved branches, the leaves much more crowded and imbri- 
cated, and then at times it very closely resembles the preceding species. 
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14. Eurhynchium striatum B. & S. (Hypnum striatum 
Schreb.) (Tab. LIV. J.). 

Robust, in large masses, deep green or yellowish, glossy ; 
stems rigid, arched or procumbent, 3-6 inches long, divided, with 
numerous, more or less pinnate, erect or ascending branches, 
which are robust and obtuse, with crowded leaves, or more 
slender and attenuated, with the leaves more spreading. Leaves 
rigid, large, %-1 line long, usually much spreading both wet 
and dry, sometimes erecto-patent and imbricated when dry, but 
scarcely erect or appressed, deeply striate with straight plice 
when moist and especially when dry, glossy, wzdely cordate- 
triangular, gradually tapering to an acute but not attenuated 
point; branch-leaves narrower, triangular, more longly but 
widely acuminate; all, at the base, from a narrow, slightly 
decurrent insertion, widely cordate and auriculate, sharply 
serrate all round, margin slightly recurved at the base only, 
nerve rather strong, reaching about 2 the length of the leaf; 
areolation linear, sub-vermicular, 8-15 times as long as wide, with 
firm walls, obtuse; rather shorter at apex, at mid-base scarcely 
altered; cells at angles wide, oval-rectangular, few, rather 

large, more or less pellucid, forming small, not very distinct 
auricles. Seta long, 1-13 inches, stout; capsule /arge, chestnut 
brown, oblong-cylindrical, arcuate; lid longly subulate-rostrate ; 
annulus droad, of 3 rows of cells. Dioicous, or occasionally with 
the male flowers attached by radicles to the fertile plant. 

Has. On the ground, rocks, etc., in woods. Common. Fr. late autumn. 

£. striatum is a very distinct species; the triangular leaves, strongly and 
regularly plicate when dry, and very rigid and regularly imbricated all round the 
branches, give it a marked appearance of its own. It is, perhaps, most like 
Hylocomium brevirostre in habit, but that plant will at once be recognised by the 
numerous paraphyllia and the abrupt, fine acumen of the leaf; in the present plant the 
point is always wide, often so much so that to the eye the leaf appears obtuse. It also 
somewhat resembles robust forms of Brachythectum rutabulum, but the leaves are, on 
examination, of a quite different shape, strongly and regularly striate, and the areola- 
tion, smooth seta, and longly rostrate lid are of course conclusive. The differences 
between this and the following species are given below. 

15. Eurhynchium striatulum B. & S. (Hypnum striatulum 
Spruce). (Tab. LIV. L.). 

Primary stem creeping, secondary divisions erect or ascend- 
ing, more or less dendroid, the branches being somewhat 

fasciculate towards their summits, more or less arcuate and 
pointing in the same direction, as in E’. myosuroides ; much more 
slender than in the last species, dark or olive green ; stems about 
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two inches long. Leaves cordate-triangular or cordate-ovate, 
¥%-% line long, more narrowly and usually more longly acuminate 
than in the last, /ess strongly and distinctly striate, less spreading 

when dry, often erect and closely imbricated ; nerve, for the size 
of the leaf, stronger; cells shorter and, proportionately, wider, 
6-10 times as long as wide, a// basal short, wide, irregularly 
quadrate-elliptical, small, opaque, forming distinct dark auricles 
reaching to the nerve. Seta short, 3-2 inch, capsule short, oval- 
oblong ; annulus zarrow, of a single row of cells. Dioicous. 

Has. Shady rocks, etc., rare. Principally in the South of England. Fr. rare, 
winter. 

Although allied to the last species, and in some respects much resembling it, this 
moss is not so difficult to separate from it as is, perhaps, usually supposed ; I have 
indeed seen no specimens which could not be separated with the lens alone, although 

I have frequently seen small forms of Z. strzafum labelled £. strzatulum, indicating 
a general supposition that the two are much alike. The present plant is a far more 
slender moss, and smaller in all its parts, with the branching much like that of Z. 
myosurotdes, and indeed with much the habit of that species ; the leaves much smaller 
than those of the last, more finely acuminate, more appressed when dry, in general ; 
and frequently of a different form. Those of Z. strdatum are always markedly 
triangular, the sides, above the rounded, cordate base being almost straight to apex, 
while in the present species they are often, ¢hough not always, rounded above, so that 
the leaf then has a decidedly oval outline. The most marked and constant difference, 
however, is in the areolation, especially that of the base; EZ. striatum never showing 
the band of opaque, dot-like cells filling up the whole base of the leaf to the nerve, 
which is characteristic of the present plant ; and the,upper cells in that are distinctly 
longer, and in proportion narrower. The leaves in’this are also somewhat less glossy. 

E. striatulum is indicated from the Scotch Highlands ; I have, however, seen no 
Scotch specimens; it is distinctly a southern species, and its chief distribution is 
throughout the Mediterranean region of Europe. 

16, HEurhynchium rusciforme Milde (Hypnum rusciforme 
Weis; Rhynchostegium rusciforme B. & S., Schp. Syn.; 

HT. ruscifolium Neck.) (Tab. LIV. M.). 

In large, robust tufts, bright or deep green, often blackish, 
especially at base, when dry glossy with a bright metallic sheen. 
Stems prostrate or pendulous, irregularly divided, often very long, 
2-6 inches, irregularly branched; branches few or numerous, erect 
and arched, or long, straight, and parallel with the stem ; short, 
robust and obtuse, or longer, more slender and often much 
attenuated; rather rigid, or moderately soft. Leaves usually 
large, %-1% lines long, more or less concave, very widely ovate, 

shortly and more or less widely pointed, in some forms obtuse ; 
margin plane, regularly denticulate all round ; nerve very thick 
at base, reaching 3 the length of the leaf. Cells very long and 
narrow, linear-vermicular, obtuse, incrassate, 0-20 times as long 
as wide, chlorophyllose and usually somewhat opaque, shorter at 
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apex ; at extreme base large, wide, elliptical, the walls strongly 
incrassate and porose, occupying all base of leaf, but reaching 
higher at margin than at middle, usually chlorophyllose and 
opaque. Seta rather short, about }-inch in length, flexuose ; 
capsule horizontal, oval-oblong, rather large, lid with a long 
curved beak. Autoicous. 

B. prolixum Brid. Aquatic; stems floating, with 
simple or only slightly branched, long, often attenuated divisions, 
soft; leaves concave, imbricated and erect. 

Var. y. atlanticum Brid. Stems denuded at base, divisions 
and branches curved, rigid ; leaves secund. 

Has. Rocks and stones in and near streams; often submerged. Common. 
The vars. 8, y, submerged, usually in mountainous streams, and mostly sterile. Fr. 
autumn. 

A very distinct species, though more easily recognised from its general habit and 
appearance than from easily defined structural characters. The leaves, although often 
slightly twisted when dry are of firm texture, and vary little in general outline, nerve, 
and areolation, though very variable in size, direction, and degree of acuteness ; it is 

amore robust plant than any of its allies, and its habit is constantly more or less 

aquatic. Many varieties, besides those mentioned above, are described, but these 
appear to be the best marked ; the leaves vary much in direction, being sometimes 
spreading and squarrose, even when dry, sometimes closely imbricated, often very 
concave. A form occurs in mountain streams with the leaves small, rounded- ovate, 

often obtuse, concave, closely imbricated, so that the branches are almost julaceous, 

soft and slender ; it is probably fhe same form which Wilson describes in the Bry. 
Brit. from Laxlip, Ireland, and which he. refers with some doubt to var. prolixum 
(Turn.), this variety being distinct, apparently, from Bridel’s variety of the same 
name. 

17. Burhynchium murale Milde (Aypxum murale Hedw. ; 
Rhynchostegium murale B. & S.,Schp. Syn.) (Tab. LIV. N.). 

Short, in low dense patches ; stems divided, 1-2 inches long, 
prostrate; divisions irregularly pinnate, with short, suberect, 
straight or slightly curved, obtuse or sub-acute but not attenuatea 
branches, somewhat turgid, often sub-julaceous ; glossy green, 
often becoming reddish. Leaves more or less crowded, erecto. 
patent, when dry somewhat divergent or closely imibricated 
sometimes sub-secund, very concave, sometimes slightly plicate 
when dry, 3-2 line long, rarely longer, widely ovate-oblong, 
rounded at apex and obtuse, apiculate or very shortly and widely 
pointed, not finely acuminate, narrowed at base; margin entire 
or slightly sinuose below, faintly, rarely more strongly, denticulate 
at apex; merve wide at base, then becoming slender, reaching 

half-way or more. Cells linear-rhomboid, tapering but not acute 
8-15 times as long as wide, chlorophyllose, the walls firm ; above 
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shorter and wider, often very short at apex; at base laxer, the 
angular large, sub-rectangular, often hyaline, forming more or 
Less distinct, inflated, somewhat pellucid auricles. Pericheetial 
bracts entire, nerveless. Seta 4-1 inch long; capsule reddish 
brown, black when old, oblong-cylindrical, arcuate; peristome 

large, orange. Axtotcous. 

Var. B. complanatum B. & S. Stems more elongated with 
fewer branches; leaves szb-complanate, less concave. 

Var. y. julaceum Schp. Branches short, julaceous, obtuse ; 
leaves densely imbricated, cochleariform, obtuse. 

Has. Rocks, base of walls, etc., in shady situations; common. The vars, 
more rare. Fr. late winter. 

Usually known without much difficulty by its shining, close tufts, of a somewhat 
rigid texture, generally with a rusty reddish tinge, the branches usually more or less 
obtuse and julaceous, and the leaves always concave, so that they cannot be flattened 
out without splitting, at apex often cucullate, never longly nor finely acuminate, 
usually only very slightly acute. The fruit is usually produced in great abundance. 
The plant is distinctly a lowland one, rarely found at high altitudes, and it is always a 
rock-growing plant, preferring shady, moist situations, never or very rarely growing 
on trees. 

It has some resemblance to Brachythecium cespitosum and B. cllecebrum ; the 
former however has usually more slender branches, and the leaves are narrower, 
less concave, and more longly and acutely pointed ; while the latter is a less glossy 
terrestrial plant of softer texture, the leaves usually larger, with more vermicular, 
narrower cells, less tapering at the ends and less chlorophyllose. The fruiting 
characters are quite different. 

The branches are often markedly julaceous, and it is difficult to draw the line 
between the type and the var. jz/aceum. 

18. Hurhynchium confertum Milde (Hypnum confertum 
Dicks.; Rhynchostegium confertum B. & S., Schp. Syn.) 

(Tab. LIV. O.). 

In low, dense tufts, dull or bright green, not very glossy, 
slender. Stems short (about 1 inch), irregularly branched, pros- 
trate and adhering by radicles, branches slender, short, variously 
directed. Leaves not crowded, erecto-patent, usually somewhat 
secund, often strongly so, small, about % line in length, concave, 
ovate, ovate-oblong, or ovate-lanceolate, shortly acuminate, 
denticulate over the greater part of the margin, nerve reaching 
usually above the middle; areolation resembling that of 
£. murale, the angular rather less distinct. Perichetial bracts 
denticulate, thinly nerved. Seta about half-an-inch long, capsule 
short, ovate-oblong, brownish; peristome rather small. Azzozcous. 

Has. Stones, stumps of trees, etc., in shady places: common. Fr. winter. 
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Allied to the last species, but differing in habit, the more pointed, less concave 
leaves, non-julaceous branches, and other points. It resembles Brachythecium 
velutinum, in appearance, but has wider, less longly acuminate leaves, the seta 
smooth, the lid long-beaked, etc. 

19. Eurhynchium megapolitanum Milde (Hypnum mega- 
politanum Bland.; Rhynchostegium megapolitanum B. & S., 

Schp. Syn.) (Tab. LV. A.). 

Allied to £. confertum, of which it has been considered a 

variety ; much more robust, in looser tufts, not adhering to the 
substratum by radicles ; divisions long, 1-3 inches, more branched; 
pale or yellowish green, shining. Leaves more or less closely 
imbricated, appressed or divergent when dry, larger, 4-1 line 

long, rapidly narrowed and constricted at base, decurrent, widely 
ovate, rapidly narrowed to a rather long, narrow acumen; 
branch-leaves narrower, ovate-lanceolate, acuminate. Areolation 
resembling that of E. confertum, or rather wider, the angular 
cells more numerous and more distinct, usually opaque, often 
reaching to the nerve. Seta usually longer, often attaining 1 inch, 
or more, flexuose ; capsule narrower. 

Has. Stony and sandy ground, rarely on walls. Rare. Fr. winter. 

Although allied to the last this appears to be sufficiently distinct, and is so 
different in habit that it is not so likely to be mistaken for that as for some other 
species, ¢.g., certain species of Brachythecium. It is, however, usually to be found in 
fruit, and there is then no difficulty in recognising it; and when barren may generally 
be known from any of the above-mentioned plants by the form of the leaf and basal 
areolation, which is more distinctly marked off from the rest of the cells than is usual 
in Brachythecium. The leaves are sometimes spreading and sub-complanate, some- 
times densely imbricated and appressed so that the branches are terete. 

It occurs, perhaps most frequently, on sandy and stony sea-shores. 

20. Eurhynchium rotundifolium Milde (Hypnum rotundt- 
folium Scop.; Rhynchostegium rotundifolium B. & S.) 

(Tab. LV. B.). 

In small, soft, straggling tufts, stems creeping, with 
irregular, arched or suberect branches, slender, dud/ green. 
Leaves loosely imbricated, when dry not appressed but shrinking 
and twisted, soft and flaccid, ovate or rounded-ovate, shortly 
pointed, faintly denticulate above, not concave, nerve thin, 
reaching to middle; areolation very lax and wide, thin-walled, 
rhomboid-hexagonal, 12-15 » wide, 3-5 times as long, laxer and 
sub-rectangular at base, but not distinct at angles. Seta short, 

capsule small, oval-oblong. Autoicous. 
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Has. On the ground in stony places, by roadsides, etc. ; very rare. Near 
Wells (Binstead). Fr. winter. 

This very distinct species has only been added to our moss-flora within the past 
few years, by the Rev. C. H. Bimstead. The short, rounded, flaccid leaves with 
extremely large cells render it a very marked plant; the cells in all the previously 
described species of the genus being less than half the width, and often much 
narrower. 

113. PLAGIOTHECIUM B. &S. 

Stems irregularly branched, not pinnate. Leaves (in all the 
British species) complanate or secund and homomallous (only 
slightly so in P. demtssum), ovate or oblong-lanceolate, often 

inserted obliquely and asymmetrical, two-nerved or nerveless, 
cells rhomboid-hexagonal or linear, usually very chlorophyllose. 
Seta smooth. Capsule slender, oblong-cylindric, more or less 
curved, smooth or striate; lid apiculate, acuminate, or shortly 
rostrate, rarely obtusely conical. Peristome more or less perfect, 
pale. 

This genus is for the most part a very natural one, the greater 
number of species being very distinct in their flattened stems and 
branches with complanate leaves; there are, however, a number 
of intermediate species, some of them between this genus and 
Eurhynchium, which seem best placed here, as they come 
very near some of the species whose position in the present 
genus is undoubted. I have thought it best to place here the 
species usually known as Rhynchostegium depressum and R. 
demissum. The affinity of the former to Eurh. confertum is 
undoubted, but it is also very near some of the species of 
Plagiothecium in habit, etc., and the complanate, almost nerve- 
less leaves give it a marked claim to be included here. In the 
absence of marked structural characters in the fruit and in the 
areolation, to separate the genera of Hypnacez, the character 
derived from the single nerve or otherwise would appear to be of 
considerable importance, judging from its constancy in some of 
the well-defined groups of Hypnum and in other genera of the 
Pleurocarps ; I have therefore thought it the soundest method of 
classification (and it is also by far the most convenient to 
students) to include under Eurhynchium only those species with 
a single nerve (usually correlated with non-complanate leaves), 
and to unite with Plagiothecium the single-nerved or nerveless- 
leaved species having the leaves complanate or more or less 
secund and homomallous. The rostrate lid of the two species in 
question is of course no objection to this arrangement, as in other 
species of Plagiothecium it is quite as long. 
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From Amblystegium the present genus differs in the longer, 
more rhomboid areolation, the nerve always double or wanting, 
the complanate or secund arrangement of the leaves, and the lid 
frequently longly acuminate and acute. 

i Ls. with angular cells enlarged, more or less decurrent..........sscccsescceseceeaeeese 2 
Ls. without enlarged angular cells...........0ccc.ccceeseeee coeeeeaaeeeeueeseeueeeeeneneeaens 7 

5 Ls. over 1 line long, strongly complanate .......... eee eeeeeeeeeeeeeseeaseeneeeaceeueenes 3 
Ls. under 1 line long, indistinctly complanate or subsecund.................c0eeceeeee 5 

Ls. transversely undulate, pale ............cecceeeeeeseeeeeeeeeeeens 7. undulatum 
SD \Tuscnot Und hate cseaun disc bata Gaunsvwrndes acide tages isuces ch sepsis eceaeueieeoncanes 4 

Ls. glossy when dry; cells 10-12 «& wide; lid conical-acuminate 
6. denticulatum 

4) Ls. darker, shrinking, hardly glossy when dry ; cells 15-18 « wide; lid rostrate 
‘ 6*. sylvaticum 

Ls. with serrulate acumen ; capsule striated ............cceeeeeeeeeeeeees 5. striatellum 
5\Ls. @nbire } capsule SMOGth  s:cusacxmnssccunmcaaniisetantadientsbevtedvacameoweradend vaaune 6 

6 {i complanate, acuminate? sacecsirseecies veneaiinise ssa neainentsinsdaanadaceanwdried &. latebricola 
Ls. sub-secund, scarcely acuminate ............ceecseeeeeea seen eee : A 
Ls. strongly complanate ; plant in flattened depressed tufts .. 

7\.Ls. more or less secund, or indistinctly complanate ............ceceeeceeeeeeeeeeeeee eee 

8 {ie contracted to a fine acumen, with a few distant teeth .. ......2. Borrertanum 
Ls. acute, scarcely acuminate, entire or finely serrulate.................. ZI. depressum 

ies with long serrulate acumen weg. Stlestacum 
PN Lsi, entitessciess gras a cash din Sin etaat ccanucantutesagehs ates dee chcanapnntn 3. pulchellum 

1. Plagiothecium depressum Dixon (Hypuum depressum 
Bruch; Rhynchostegium depressum B. & S., Schp. Syn.; 

Lsopterygium depressum Mitt.) (Tab. LV. C.). 

In smooth, shining, close tufts of a bright or golden green; 
branches slender, procumbent, almost simple, short. Leaves not 
decurrent, sub-distichous, somewhat depressed on each side of the 
branches in two regular rows, or nearly complanate; not 
crowded, hardly altered when dry, erecto-patent, oval-oblong, 
acute or shortly acuminate, concave, faintly denticulate tn the 
upper half; nerve very short and double, or none; cells linear- 
rhomboid, tapering at ends, 6-10 times as long as broad, very 
chlorophyllose; laxer and more pellucid at base, the angular 
hardly distinct from the other basal cells. Seta short; capsule 
oblong, lid longly and finely acuminate. Dzozcous. 

Has. Foot of trees and shaded rocks; not common. Fr. very rare, winter. 

Much resembling Zurh. confertum and other mosses in general aspect, form of leaf, 
etc., this species may be known from all the species of the previous genus by its 
nerveless or shortly two-nerved leaves, and also by its smooth flat tufts with nearly 

complanate, parallel branches ; from Flag. Borrerianum, which somewhat resembles 

it, it is known by the less pointed leaves with wider areolation ; Plag. denticulatum 

has almost always larger leaves, with larger cells, and the leaves are decurrent 

and have the margin recurved towards base. lag. demissum has quite different 

areolation, especially at the base, and is autoicous ; and the habit is quite distinct. 



432 HYPNACE&. 

The cells in P. depressum are faintly and minutely papillose, each cell having a 
row of papillze—not a single one—on its face ; this being the only European species 
in which such a structure is found, though it occurs in numerous, but not closely 
allied, exotic mosses. The papille however seem to disappear more or less after 
gathering, and can only be seen quite satisfactorily in fresh specimens. They are 
best observed by viewing the back of a dry leaf, in profile, with a high power. 

2. Plagiothecium Borrerianum Spruce (Hypnum elegans 
Hook., sec. Schp. et plur. auct.) (Tab. LV. D.). 

In smooth, low, dense patches of a pale shining green; 
branches procumbent or ascending, mostly numerous, slender, 
pointing one way, almost simple, complanate. Leaves sub- 
distichous, complanate, or slightly depressed, the points frequently 
curved downwards, not pointing upwards, hardly altered when 
dry and very glossy, 3-% line long, ovate-oblong or oblong- 
lanceolate, gradually narrowing from about the middle, then 
quickly narrowed to a rather short, fine, sometimes flexuose 

acumen, rounded at base to a rather narrow, mot decurrent 
insertion, one wing frequently inflexed, but plane at margin, 
entire except at the acumen, which is more or less distinctly 
denticulate, very rarely entire; nerve double, short, frequently 
very faint. Cells linear, pointed, very narrow, 20-30 times as 
long as wide, about 80 » long and 3-4 » wide; almost uniform to 
base, or with a very few at basal angles sub-rectangular, but 
indistinct. Capsule shortly oval, wide-mouthed and somewhat 
turbinate when empty, horizontal or sub-pendulous, hardly 
curved, smooth ; lid conical, obtusely pointed. Peristome yellow. 
Diotcous. 

Var. B. collinum Wils. Branches erect, leaves sub-secund. 

Hap. On the ground in woods, on rocks, etc.; principally in mountainous 
districts. Frequent. The var. B rare. Fr. very rare, spring. 

There has been much diversity of opinion as to the identity or non-identity of our 
European moss with the American plant described by Hooker under the name of 
Hypnum elegans. The two plants are without doubt closely allied, and several 
recent writers, considering them identical, have restored to our plant the specific name 
of Hooker, as it was formerly described by Wilson, Schimper, etc. Spruce, however, 
who first described the European plant, remained of the opinion that the two were 
distinct, pointing out the distinguishing characters, some of which seem to have value. 
I have therefore retained his name P. Borrerianum. 

P. Borrerianum may usually be recognised without much difficulty, by the small, 
non-decurrent, narrowly tapering leaves, and very narrow areolation. P. szlestacum, 
P. denticulatun: and P. depressum are the only ones which are at all liable to be 

confounded with it ; the differences between it and the former are pointed out under 

that species. P. denticulatum is as a rule larger, with larger, more shortly and 
widely pointed leaves, having much laxer areolation, the cells more than twice as long 
and twice or even four times as wide; in the var. aptychus, however, there is a much 

nearer approach to the present plant ; but the leaves are rarely so finely pointed, the 
cells, so far as I have observed them are hardly ever less than 120 uw in length, 
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usually 140-160 » in the smallest forms, and 5-7 « wide at the least, whereas in the 
present species they are probably never more than 5 m in width at the most, and 
rarely so much, while the basal areolation and structure is quite distinct, the present 
plant having the leaves rounded and narrowed at base to the insertion, and not 
decurrent, with the cells almost uniform to the base, while in P. denteculatum they 
are not rounded at the angles, but straight, decurrent, and with much laxer basal 
cells. The inflorescence is also an important character. 

P. depressum is much like the present species in habit, but the leaves are 
smaller, narrower, and not finely acuminate, with much shorter and wider cells. 
P. striatellum differs in the inflated angular cells, autoicous inflorescence and striated 
capsule. 

P. Borrerianun usually produces bundles of filamentous offshoots in the axils of 
the leaves, bearing minute rudimentary leaves ; these are sometimes very abundant 
and conspicuous, and may then I believe be relied upon as a distinctive character, 
though they are not always present. 

3. Plagiothecium pulchellum B.&S. (Hypnum pulehellum 
Dicks. ; /sopterygium nitidum var. pulchellum Lindb.) 

(Tab. LV. F.). 

Very slender, forming small tufts of a bright green, with a 
metallic sheen when dry, often intermixed with other mosses. 

Stems creeping, short, with numerous erect, curved, very slender 
branches, 4-inch long or less. Branch-leaves } line long, usually 
slightly falcate and regularly homomallous, hardly altered when 
dry, very glossy, narrowly triangular, gradually narrowed 
From immediately above the wide, not excavate nor decurrent 
base, to avery fine but not very long acumen, ezfzre, plane at 
margin, nerveless or with very faint traces of a nerve. Cells 
linear, extremely narrow, 15-20 times as long as wide or more, 
pointed, almost uniform; about two rows at base short, wide, 
sub-oval, but mot distinct at angles nor forming auricles. Seta 
slender, red, $-2 inch long, capsule small, very variable, usually 
oblong with a tapering neck, suberect and slightly curved, with 
a rather wide mouth; sometimes very short, almost symmetrical, 
or more strongly curved, and almost horizontal, frequently hardly 
tapering at neck, especially before the fall of the lid; greenish 
brown, reddish brown when empty. Lid conical, apiculate. 
Peristome teeth densely barred; cilia moderately developed. 
Autotcous. 

Var. 8. nrtidulum Husn. (Hypnum nitidulum Wahl.; 
Plag. nitidulum B.& S., Schp., Syn.; Ssopterygium nitidum 
Lindb.). In flatter, more prostrate and straggling tufts, 
branches spreading, not erect, complanate, leaves sub-distichous. 

Has. Crevices of rocks and among mosses on mountains, frequent. The var. 
Bmore rare. Fr. summer. 

A very pretty species, sometimes forming rather dense tufts, at others growing 
intermixed with other mosses, among which it interlaces itself and becomes 

CI 
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inconspicuous. The leaves are usually described as sub-complanate and rarely sub- 
secund, but in every specimen I have seen, when not distinctly the var. nitiaulum, 

they are markedly homomallous, although with a somewhat distichous insertion ; and 

any tendency to spread out and become complanate is distinctly exceptional. The 

variety is very different in habit from the usual form, with the leaves regularly 

complanate and the branches therefore flattened, prostrate, and not erect nor ascend- 

ing; the leaves are perhaps a little larger and more longly acuminate in general, and 

the colour often of a deeper green, but even these characters are inconstant, and 

the others frequently given, as to the form and direction of the capsule, the aggrega- 

tion or otherwise of the male flowers, are quite valueless. 
If attention be paid to the form of the leaf, especially at its base, there will be no 

difficulty in distinguishing this species from all the allied plants; in P. /atedrzco/a and 
others the leaves are ovate-lanceolate and decurrent, in P. demzssum distinctly 
narrowed at the base with very distinct areolation. Aypuum zincurvatum differs 
in the leaves not sub-distichous nor complanate, more narrowly lanceolate with 
numerous distinct angular cells. 

4. Plagiothecium silesiacum B.&S. (Hypnum silestacum 
Selig. ; /sopterygium repens Lindb.) (Tab. LV. G.). 

Moderately robust, stem creeping, with irregular branches 
4-1 inch long, procumbent and often rooting at their tips, 
frequently attenuated at apex; forming flat, loose, shining tufts, 
pale or yellowish green. Branch-leaves spreading when dry, 
more strongly so when moist, frequently somewhat distichous and 
complanate at base, almost always secund and curved upwards at 
the points, especially towards the tips of the branches; % dine 
long or rather more, triangular-lanceolate or oblong-lanceolate, 
tapering to a long, narrow, almost filiform acumen, at base 

slightly narrowed, zot decurrent and hardly excavate; margin 
plane, denticulate, the acumen rather remotely and sharply 
toothed ; nerve double, short and faint. Cells linear, 10-15 times 
as long as wide, laxer towards base, a few at extreme base sub- 
rectangular, but hardly distinct. Seta $-1 inch long; capsule 
rather large, + dime Jong, cylindric, curved, not striate; lid 
conical, odtuse. Peristome teeth densely barred; cilia well 
developed. Aztozcous. 

Has. Rotten tree trunks in woods, principally in subalpine districts. Very 
rare; Kent; Yorkshire. Fr. summer. 

Known from P. strzatellum by the smooth capsule and the absence of distinct 
angular cells; from ?. Borrertanum by the secund leaves curved upwards at the 
points, with longer, more tapering acumen, and especially by the autoicous 
inflorescence ; from the last species and P. /atebricola by the larger size, larger, 
toothed leaves, etc. The remaining species have the leaves shortly pointed, not 
longly acuminate. 

5. Plagiothecium striatellum Lindb. (Leskea  striatella 
Brid.; Plag. Mihlenbeckit B. & S., Schp. Syn., et mult. auct.) 

(Tab. LV. H.). 

Slender, in rather dense low tufts, dark or yellowish green, 
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shining. Branches ascending, straight or lightly curved, brittle; 
-branch-leaves imbricated in two rows, complanate or secund with 
the points curved upwards, widely ovate-acuminate or sometimes 
triangular-ovate, tapering to a long fine acumen which is flexuose 
and shining when dry, serrulate at margin, especially above, very 
faintly two-nerved; margin plane. Cells rather short, 8-15 times 
as long as broad, linear, slightly laxer at base, at basal angles 
wider, sub-rectangular, then suddenly large, inflated, hyaline or 
orange, few, forming very distinct decurrent auricles. Capsule 
oblong-cylindric, curved, at first smooth, when empty irregularly 
but distinctly striate, rather small, with a tapering neck ; lid 
conical, rather obtuse. Autoicous. 

Has. On the ground and rocks on mountains, rare; Highlands of Scotland. 
Fr. autumn. 

Resembling P. se/escacum, to which it is indeed allied, but more slender, with 
distinctly wider leaves, smaller, striated capsules, and especially characterised by the 
inflated hyaline cells, clearly marked off from the other basal cells, and forming the 
decurrent part of the leaf-base. It is somewhat variable in size, mode of growth and 
colour. 

The specific name s¢rdatellum has priority over Miihlenbeckiz, and as it has been 
used in several standard works of this century, as well as in most modern books, I 
have employed it in preference to the latter name although that is the one by which 
it has usually been known to British students. 

6. Plagiothecium denticulatum B.&S. (Hypnum denticu- 
latum L.) (Tab. LV. E,). 

Very variable ; the following description applies to what may 
be considered the most typical group of forms (sub-spec. salcatum 
Spruce). Tufts flattened, pale shining green, especially when 
dry; moderately robust, branches ascending, complanate, more 
or less elongated. Leaves of branches not crowded, sub-distichous 
and complanate, somewhat spreading, when dry little altered, 
usually slightly waved but not much shrunken, glossy, large, 
3-13 lines long, oval-oblong or widely oblong-lanceolate, shortly 
acute, scarcely acuminate, rather wide and decurrent at base, 
with one or both margins very narrowly recurved, plane or more 
usually slightly concave, entire except at the extreme tip, where 
there are almost constantly a very few distinct denticulations ; 
nerve variable, forked, almost obsolete or reaching (one or both 
branches) to a third the length of the leaf. Cells hexagonal- 
rhomboid, large, wide, 10-15 times as long as broad, 120-160 p 
long, 10-75 ». wide, very chlorophyllose, thin-walled; gradually 
becoming Jaxer, more rectangular and pellucid at base, the 
angular especially large, sub-rectangular, hyaline, decurrent, but 
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not clearly defined from the rest of the basal cells. Seta long, 
1-13 inches; capsule rather large, about 1 line long, suberect, 

cylindrical with a distinct neck, dull brown, slightly curved or 

nearly straight, distinctly striate when dry and empty. Lid 

conical, obfusely or acutely acuminate, or rostellate. Autotcous, 
male flowers near the perichztium. 

Var. B. aptychus Lees in Lond. Cat. of Br. Mosses (Pl. 
aptychus Spr. as sub-spec.). Smaller; leaves narrower, more 
narrowly acute or shortly acuminate, the points often hooked and 
decurved, cells narrower, 6-10 » wide. Seta shorter, capsule 
small, (2 line) horizontal, oblong, neck indistinct or none; when 
dry and empty wide-mouthed, oblong-cylindrical, strongly curved, 
not striate, brown at back, usually paler below; lid conical, 
hardly acuminate, short. 

Var. y. majus Boul. Yall, luxuriant, 2-3 inches long. Leaves 
large, somewhat tapering and acute, wsually shrinking consider- 
ably when dry, the nerve usually long and distinct, cells large, 
wide, capsule large, /ong, narrowly cylindrical, arcuate, striate ; 
lid rostellate, the beak often long. 

Var. 8. obtustfolium Hook. & Tayl. Leaves concave, shortly 
and widely ovate, rounded at apex and minutely apiculate, or 

rarely obtuse, not tapering nor acuminate, soft ; cells Zax. 

Has. On the ground, roots of trees, rocks, etc., chiefly in woods. Common. 
The var. aptychus much less common. The var. majzs in damp mountainous woods, 
frequent. The var. od¢zeszfolium on mountains, not common. Fr. summer. 

In addition to the above-mentioned varieties there are numerous other forms 
which have been named and described of more or less importance ; the var. densam 

Schp., a short, closely tufted form with short branches and crowded leaves, is one of 
the most marked ; I have gathered this with very small, smooth, almost symmetrical 
capsules as described by Schimper, etc., and if this is a constant accompaniment the 
plant would be well deserving rank as a variety ; Spruce, however, mentions it as 
possibly belonging to his sub-species sz/catwm (the type as described in this work), 
and should forms occur with the capsule striated, the plant would have to be looked upon 
as only a dwarf form. © 

I have always found the typical form and the var. aftychus very distinct, but Mr. 
Bagnall tells me that he finds both smooth and striate capsules in the same tuft, and 
in a specimen sent me by him of the var. agtychus I find a single capsule lightly 
striate, but not distinctly so nor of the typical shape; on the whole this variety 
appears to be a very distinct one. As pointed out by Spruce, hooked leaves are in 
this species usually correlated with a hooked capsule. 

In reference to the var. obtuszfolium Hook. & Tayl., Spruce observes that he has 
never seen any form with obtuse leaves as described above, and it is certainly true that 
in the form in question the leaves, while rounded at the summit, are usually apiculate, 
but I have gathered this variety on Ben Lawers and elsewhere bearing some leaves 
which are actually obtuse, and, if the name be somewhat ill-chosen, the variety is a 
fairly well-marked one ; it appears to be usually barren, and is usually of a deep green 
colour and soft in texture. 

The present species is sometimes so slender as to resemble P. pulchellum, P. 
Borrerianum, etc., but may always be known by its decurrent leaves with large wide 
cells and lax basal areolation, except as regards P. sylvatécum. Foor its relationship to 
the latter the student is referred below. 
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* Plagiothecium sylvaticum B.&S. (Hypnum sylvaticum L.) 
(Tab. LV. 1.). 

Closely allied to P. denticulatum, and sometimes hardly or 

not separable from the var. majus of that plant except by the 
dioicous inflorescence and the always smooth capsule. It is 
usually, however, very different in habit from ordinary P. 
denticulatum, and will as a rule be easily identified from the 
following description. Tufts large, dull deep olive green, usually 
with a lurid yellowish tinge; more robust than P. denticulatum, 
the leaves larger, less regularly complanate, but not hooked nor 
sub-secund, widely spreading, when dry much shrinking and 
somewhat twisted, so as not to overlap one another and thus 
appearing distant, zot or scarcely glossy, 1-14 lines long, widely 
ovate-lanceolate, more narrowed at the base and more tapering 
above, acute, entire or obsoletely denticulate at apex, margin 
plane, nerve usually very faint; cells /arge, wide, hexagonal- 

rhomboid, 8-10 times as long as wide, 100-160 p» long, about 16 pu 
in diameter. Seta long, capsule large, 14 lines long, cylindrical 
with a tapering neck, inclined, slightly curved, smooth, not 
striate; lid conical with a more or less elongated beak, sometimes 
distinctly rostrate. Dioitcous; male flowers numerous on the 
lower half of the branches. 

Var. B. Sullivantie Spr. (Plag. Sullivantiz Schp.). Leaves 
glossy when dry, \ess distinctly complanate; nerve /ong and 
rather strong, cells xarrower, lid shorter. 

Var. y. succulentum Wils. Robust; leaves large; fertile 
flowers large, tumid, occasionally synoicous. 

Has. Peaty soil, rocks, etc., in woods. Common. The var. 8, Kirkstone 
Pass (Stabler); the var. yy very rare; Cheshire; Yorkshire; N. Wales. Fr. 
rather rare, summer. 

The above description will render it as a rule fairly easy to distinguish the 
present plant from P. denticulatum, especial attention being paid to the general 
colour and dullness of the tufts, the leaves much shrinking and scarcely glossy when 
dry, the plane margins and lax cells, the smooth capsule, long lid, and dioicous 
inflorescence. When a difficulty arises it is not, as a rule, owing to this plant 
approaching P. denticulatum ; for although a somewhat variable moss, the varieties 
of P. sylvaticum depend as a rule on structural details rather than on difference of 
habit, and its general facies is a fairly constant one. But P. denticeulatum is 
extremely multiform in habit as well as other points, and in the var. mazus especially 
it approaches so near P. sylvatzcum that one is finally obliged to admit that there is 
nothing but the difference of inflorescence, and perhaps the striation or otherwise of 
the capsule, to separate the two. The leaves in that variety are often shrunken when 
dry exactly as in P. sy/vaticum, with a varying, often slight degree of glossiness, the 
cells large, fully as wide as in this plant, the margin often plane, the capsule long and 
narrow, the lid decidedly rostrate ; it thus recedes far from typical P. denticulatum, 
which is at once recognised by its pale shining leaves, hardly altered when dry, and 
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other points. As regards the capsule, almost every author describes that of P. 
sylvaticum as smooth or striated, and Husnot figures it with striz ; Spruce however 
declared that he had never seen a dioicous plant bearing the ordinary characters of P. 
sylvaticum, which had striated capsules, and my own observation entirely supports 
this view. The discrepancy can perhaps be accounted for on the supposition that the 
various authors in question have assumed luxuriant forms of P. dentzculatum (the var. 

majus Boul.) to be the dioicous P. sy/vaticum, with striate capsules ; this assumption, 
though seemingly a bold one, is the less so from the fact that the resemblance of P. 
denticulatum in the above forms to P. sy/vaticum in foliage, lid of capsule, etc., has 
been very little realised until lately, most authors giving the shrinking leaves, wide 
cells and longly-beaked lid as confined to and characteristic of P. sy/vatécum, whereas 
there is not the least doubt that they are found equally on autoicous plants, 
belonging therefore to P. denticulatum. I am therefore inclined to think with 
Spruce that a striate capsule has not as yet been clearly proved to be ever associated 
with a dioicous inflorescence ; though in any case the character cannot be held a very 
important or a very useful one, since both forms of capsule occur in P. denticulatum. 

The var. Sv//zvantie supplies an additional argument in favour of uniting the 
present plant with P. dezzculatem, since it approaches the latter in the glossy 
leaves, short lid, etc., in just those characters which are held to be the most constant 
as distinguishing the two, with the exception of the inflorescence. 

Specimens of the var. szcczlentum which I gathered at Aber, in 1892, and 
which were verified by Boswell, have the flowers all with archegonia only, so far as 
examined ; it appears to be only by exception, and possibly a pathological condition, 
that the flowers in Wilson’s specimens were occasionally synoicous. 

P. sylvaticum is usually found barren, but when fertile the fruit is produced in 
abundance. 

7. Plagiothecium undulatum B. &S. (Hypnum undulatum L.). 
(Tab. LV. J.). 

Robust, in large soft spreading masses, the branches long, 
broad flat, frondiform, 2-4 zmches long or even more, procumbent, 
pale green or, especially when dry, almost white, hardly glossy. 
Leaves very large, 1%-2 lines long, complanate, strongly 
transversely undulate, when dry little altered, often flexuose and 
incurved at the tips, widely ovate-oblong, broadest near the base 
and thence gradually narrowed but not tapering, at apex shortly 
and narrowly acuminate or merely acute, entire or with a few 
denticulations at the tip, rounded at base to a narrow decurrent 
insertion, shortly two-nerved. Cells large, linear with longly 
tapering ends, thin-walled, 15-20 times as long as broad, at mid- 
base becoming shorter and laxer, at decurrent angles rectangular, 
hyaline, but not well-defined from the others. Seta long, 74-2 
inches; capsule large, 1%-2 lines long, cylindrical, curved and 
inclined, sometimes strongly arcuate and horizontal when empty, 
striated when ripe ; lid conical with a rather stout and moderately 
long beak. Dioicous. 

Has. Damp rocks and on the ground, principally in mountain woods. 
Frequent. Fr. summer, not common. 

A splendid plant when growing and fruiting luxuriantly, as it may frequently be 
found in rocky hollows and wet banks in woods on our mountains; it is perhaps 
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more like Weckera crispa than any of our mosses, but cannot be mistaken for that or 
any other species, the large size and pale colour making it at once conspicuous. It 
does not vary greatly, but in dry places the branches become shorter, with more 
densely imbricated less complanate leaves. It occurs in lowland woods, etc., but is 

then generally barren; in more elevated localities the fruit is not, however, 
unfrequent. 

8. Plagiothecium latebricola B. & S. (Leskea Jlatebricola 
Wils.) (Tab. LV. K.). 

Slender, in small dense tufts, of a bright, shining, often 
yellowish green. Stems with numerous branches, short, hardly 
1 inch long. Leaves sub-complanate, concave, spreading at the 
points and often sub-secund, sma// (about 3 line), ovate-lanceolate, 
more or less finely acuminate, decurrent at base, entire, plane or 

slightly revolute at margin, nerve very short and faint, sometimes 
almost wanting ; cells linear, pointed, thin-walled, about 15 times 
as long as wide, laxer at base, at decurrent angles large, well- 
defined, rectangular, hyaline. Seta short, capsule small, oblong, 
erect, symmetrical; lid conical, apiculate. Peristome teeth 

linear, remotely barred ; cilia none or rudimentary. Dioicous. 

Has. On decaying wood, roots of ferns, etc., in woods, in moist situations, rare. 
Fr. summer. 

A slender, delicate plant, growing in similar situations and often in company with 
P. denticulatum. It is most like P. pzlchellum, but will be recognised by the ovate- 
lanceolate leaves distinctly decurrent at base with hyaline cells. 

9. Plagiothecium demissum Dixon (Hypnum demissum 
Wils. ; Rhynchostegium demissum B. & S.; Schp. Syn.) 

(Tab. LV. L). 
In dense, depressed or drooping tufts, pale yellowish green 

or golden, shining; stems prostrate or pendent, with short, 
irregular, slightly spreading or parallel branches; slender, 1-3 
inches long. Leaves imbricated all round the stem or more 

commonly secund, hardly altered when dry, closely set, narrowly 

ovate- or oblong-lanceolate from a narrow, not decurrent base, 

shortly and rapidly acuminate, pale, weth usually a bright orange 

base, obsoletely denticulate, somewhat concave; erveless or with 

faint traces of a single or double nerve; margin reflexed below ; 

cells narrowly linear-rhomboid, tapering, 8-12 times as long as 

broad, slightly laxer towards base ; at mid-base two or three rows 

usually bright orange; angular cells /arge, inflated, often 

hyaline, very few, forming small, very distinct, hyaline or 

orange auricles. Seta slender, flexuose, suberect or ascending, 

capsule small, lid conical with a long beak. Autoicous. 
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Has. Wet, shady rocks, very rare; S.W. Ireland; N. Wales. Fr. autumn. 

This very rare and distinct plant is only found, in Britain, in four or five localities 
in the districts above-mentioned. It is very distinct in habit, mode of growth and 
areolation, the very few, but very distinct angular cells, inflated, thin-walled and 
hyaline, being very different to those of any of the allied species, though similar to a 
group of (chiefly American) species, Aypram recurvans Schwgr., and others, separated 
by Lesquereux and James under the genus (or sub-genus) Raphidostegium (Raphido- 
rrhynchum Schg.), and perhaps well deserving of a separate rank. Plagdothectum 
striatellum, however, shows a somewhat similar structure. P. demzsstem grows on the 
inclined faces of rocks in very wet situations, often turning a bright golden brown; 
it is usually closely attached to the surface of the rock. The fruit, which is rather 
small for the size of the plant, is somewhat copiously produced all along the stems. 

114. AMBLYSTEGIUM B. &S. 

Plants of differing habit and branching, rarely pinnate; 
usually preferring moist situations. Leaves usually small, mostly 
more or less ovate-acuminate, usually imbricated all round the 
stem, xot complanate nor strongly falcate, though frequently 
moderately falcato-secund; nerve single or rarely none. Cells 
more or less parenchymatous, short, often less than 5 times as 
long as wide, usually rhomboid-hexagonal. Seta smooth; capsule 

narrow, more or less cylindrical, usually curved; lid conicad, 

obtuse or apiculate, rarely more longly acuminate. 

An ill-defined genus, founded by Bruch & Schimper principally 
on the mode of branching (not pinnate as frequently in Hypnum), 
the areolation, and the short, not rostrate lid. I have followed 
De Notaris and Husnot in placing here Hypnum filicinum and 
the allied species with similar areolation; in spite of its resemb- 
lance to HY. commutatum the areolation must be held of more 
importance, and 1. fi/icinum is clearly in an anomalous position, 
from this point of view, when placed in that connection. Its 
affinity to A. zrriguum, etc., is also obvious, and | think nothing 
is lost by making this change; while the present genus is rendered 
a fairly natural one, based principally on this character of the 
cell structure, by so doing and by removing A. rifarium to 
Hypnum. This latter species is clearly in an anomalous position 
in the present genus, the areolation being totally distinct, and 
much more like that of Hypnum aduncum, which some of its 
forms closely resemble, but to which it can hardly be considered 
nearly allied; it appears to be more at home in the Section 
Campylium of Hypnum, in which place it will be found in the 
present work. 

The distinguishing characters of this genus, as regards our 
British species, will, if kept in mind, make it easy to recognise 
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any plant which belongs to it, with very few exceptions, when the 
fruit is present; these are the curved, sub-cylindrical, narrow 
capsule, non-rostrate lid, smooth, short cells and non-complanate 
leaves ; these characters will distinguish Amblystegium from any 
of the previously described pleurocarpous mosses. In the case 
of Hypnum it is very rare that the cells are short and wide as in 
the present genus, but in these few cases, as well as in the case of 
barren plants, experience will sometimes alone make it possible 

to recognise a species as belonging here, at sight, or without care- 
ful examination. As a consequence of the character of the areola- 
tion, the leaves in this genus are rarely glossy as is usually the 
case in the preceding genera of Hypnacez. 

Ls. nerveless ; plant very small and slender........00. cee ceeeceeeceeeeeeeereeeeseaeeeeee 2 
Ls. single-nerved half-way or more ............ silagindienauivebuawenmanmmeaumanenanasins 3 

Capsule erect ; Is. erecto-patent; dioicous .... severe Sprucet 
Capsule cernuous ; Is. sub-secund ; autoicous ........ .. .2. confervordes 

Angular cells of Is. hyaline, forming distinct auricles......... occ cccceeeee ees eeee eee 4 
Angular cells not forming distinct auricles ............ceceeececeecnecneeeeeeeeeeneeneeaes 5 

Stem radiculose and with paraphyllia; nerve thick . 17. filtcinum 
Stem scarcely radiculose, without paraphyllia......... 28. curvicaule 

Nerverslender, ‘reaching $or 2 up leaf wwii scnisaasisnasomiraananiavenanitramaniindacaieystecee 6 
Nerve:reaching nearly or quite to Apex: ccaceswrsssveresssusasrcneveraneanerunsmunee aoe 7 

of Ls. under } line long, ovate-lanceolate .... 
Ls. over 4 line long, cordate-ovate 0.0.0.6. cccceeeeeeees : 

1. Amblystegium Sprucei B.&S. (Leskea Sprucei Bruch). 
(Tab. LV. M.). 

Extremely minute, forming small patches of a pale green ; 
stems filiform, very delicate, irregularly branched, fragile; leaves 
distant, erecto-patent when moist and when dry, minute, less than 
yy line in length, ovate-lanceolate on the stems, lanceolate- 
acuminate on the branches, a// narrowly acuminate, nerveless, 
plane at margin and entire or obsoletely denticulate or sinuolate ; 
cells irregularly hexagonal-rhomboid, 2-5 times as long as broad, 
pellucid, with firm walls; at basal angles slightly wider and sub- 
rectangular, but not distinct. Seta very short, capsule minute, 
erect or suberect, hardly curved, ovovate, somewhat turbinate 
when ripe and empty; inner peristome w7thout cilia. Dioicous. 

Has. Shady subalpine rocks, very rare; North of England; Scotland. Fruit 
very rare, in summer. 

The most minute of our pleurocarpous mosses, and only approached for delicacy 
by the next species, and occasionally by slender forms of 4. serpens, and of 
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eterocladium heteroplerum especially in its var. fallax; this however is at once 
known by its dark green colour and non-acuminate branch-leaves. A. serpens differs 
in the constant presence of a nerve, however faint, and the autoicous inflorescence ; 

A. confervoides in the inflorescence, the curved, sub-horizontal capsule, and deeper 
green colour. An allied species, frequent on the continent, 4. szérz/e, is slightly 
more robust, with rather larger less distant leaves, showing a faint trace of a nerve, 
and autoicous. 

2. Amblystegium confervoides B.&S. (Hypnum confer- 
voides Brid.) (Tab. LV. N.). 

Minute, resembling the last species; of a rather deeper 
green, the leaves slightly less distant, more appressed both when 
moist and especially when dry, about the same size but variable, 
usually a little more gradually tapering, less narrowly acuminate ; 
cells similar, somewhat more chlorophyllose. Perichztial bracts 
plicate. Capsule cernuous and sub-horizontal, curved, oblong, 
very small; cilia of inner peristome present, 1-3. Autozcous. 

Has. In similar situations, principally on calcareous rocks, very rare. Fr. 
summer. 

The fruiting characters are the most important and the most constant, but barren 
plants may probably be separated from 4. Sprucez by the characters italicised. 

3. Amblystegium serpens B. & S. (Hypnum serpens L.) 
(Tab. LVI. A.). 

Stems prostrate, rooting, s/ender, with numerous erect or 
spreading, slender, often filiform branches, forming very low soft 
tufts of a dull or yellowish not shining green. Leaves crowded, 
variously spreading when moist, when dry usually appressed and 
imbricated so as to give the branches a somewhat catenulate 
appearance, frequently however remaining more or less erecto- 
patent but rarely widely spreading and never squarrose, very 
rarely slightly secund; ovate-lanceolate or ovate-acuminate (those 
on the branches narrower, lanceolate-acuminate), small, usually 

about % line in length, rarely } line, tapering to a fine acumen of 

very varying length, narrowed and slightly decurrent at base, 
entire or faintly denticulate, nerve usually rather faint and 
indistinct, reaching half-way or rather more, sometimes to the 

base of the acumen; cells hexagonal-rhomboid, irregular, rather 
variable in size and in relative length, 3-6 times as long as broad, 
chlorophyllose or pellucid, at basal angles becoming shorter, sub- 
quadrate, but not distinct. Seta slender, red, } to nearly 1 inch 
long; capsule cylindric, strongly curved, constricted below the 
wide mouth when empty; lid conical, somewhat obtusely 
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apiculate; calyptra whitish; peristome large.  Awtoicous. 
Spores 10-12 p. 

Has. On the ground, stones, decaying wood, etc. ; abundant. Fr. spring. 

A. serpens varies much, and is often difficult to separate from the allied British 
species, though not so much so as from several still more closely related plants that 
occur on the continent. From most of our mosses it is known at sight by the very 
slender delicate plants of a dull green, usually fruiting abundantly, and then strongly 
characterised by the red setae tipped with small, white calyptras. From Zurhynchium 
pumilum it differs in the much more finely acuminate leaves with short wide cells ; 
Aypnum Sommerfeltit which has a superficial resemblance to it, has much narrower 
areolation and the leaves strongly divergent or squarrose when dry. From the two 
preceding species it is usually known, even in its most slender forms, by the single 
nerve. It is much more difficult to separate from A. varium Lindb., some forms 
very closely resembling that species, but the nerve is perhaps, in 4. serfems, never 
quite so distinct and prolonged, and the areolation is usually less firm and more 
pointed, besides which 1. varzum is perhaps constantly a larger plant than A. 
serpens, with a laxer habit and larger leaves. 

A large number of varieties have been described, but most of them appear to be 
of little importance as regards stability, and rather to be considered as forms. 

4. Amblystegium varium Lindb. (Leskea varia Hedw.; A. 
radicale B.& S. et mult. auct., zon H. radicale P. de Beauv.) 

(Tab. LVI. B.). 

Larger than A. serpens, in usually more straggling tufts, of a 
brighter green. Leaves larger, about % line in length, more 
spreading both when moist and when dry, widely ovate- 
acuminate, tapering to a long fine acumen, entire or sinuolate at 
margin, narrowed at base and somewhat decurrent, nerve strong, 
green or brownish, reaching nearly to apex and usually remaining 
distinct high up into the acumen, rarely vanishing half-way up the 
acumen; areolation frm, rather large, distinct; hexagonal- 
rhomboid, 3-4 times as long as broad, usually less acute than in 
A. serpens, and relatively wider ; larger towards base and shortly 
rectangular, rather incrassate, not forming distinct auricles. 
Branch-leaves narrower, ovate-lanceolate. Seta long, often 1 inch 

or rather more; lid conical, rather acutely pointed. Axfozcous. 
Spores 15-20 p. 

Has. On the ground, stumps of trees, etc., in moist situations; not common. 
Fr. spring. 

{t appears clear that P. de Beauvais’ name 4. radzcale does not apply to this 
plant, and therefore the name must be transferred ; the true H. radécale P. Beauv. has 
more squarrose leaves with a shorter nerve. The present species is larger than the 
last and only approached by the more robust forms of that plant ; it is usually found in 
rather loose, untidy tufts, and has possibly been somewhat overlooked in this country ; 
on the other hand plants so named frequently turn out to be only large forms of 4. 
serpens. It would appear to be less abundantly fertile than that species. From A. 
trriguum it differs in the much thinner, less solid nerve, the leaves not or hardly 
secund, etc. 
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5. Amblystegium irriguum B. & S. (Hypnum irriguum 
Hook. & Wils.) (Lab. LVI.C.). 

Stems prostrate, with the divisions more or less pinnate, but 
irregularly so, branches rather short, ascending or procumbent, 

slender, forming intricate tufts of a deep olive green, the young 
shoots brighter ; stems tough, without paraphyllia, denuded at the 
base. Leaves on the stems ovate, rather longly acuminate, the 
point narrow and acute, but not slender and rather rigid ; at 
base somewhat narrowed and slightly decurrent ; branch-leaves 
narrower, ovate-lanceolate or oblong-lanceolate; all rather solid 
in texture and rigid, erecto-patent or more frequently somewhat 
falcato-secund ; margin plane, simwolate or obsoletely denticulate, 
rarely if ever quite entire ; nerve very thick and wide, brownish, 
becoming narrower and somewhat indistinct high up in the 
acumen, but usually reaching to or nearly to the apex. Cells 
hexagonal-rhomboid, obtuse or slightly pointed, 4-6 times as 
long as broad, zxcrassate, rather opaque, somewhat narrower in 
the acumen; at base becoming gradually wider, irregularly 
rectangular or quadrate, usually opaque, occupying the whole 
base of the leaf and decurrent angles, not hyaline nor inflated, nor: 
forming clearly-marked auricles. Seta rather long, firm; capsule 
strongly arcuate, sub-cylindric, contracted below the wide mouth 
when empty. Aztozcous. 

Has. Stones in streams, principally on siliceous formations, rather rare. Fr. 
summer. 

The stout nerve and solid, rather rigid leaves easily separate this and the two 
following species from the allied plants; . varie is of much softer texture, with 
thinner, more flaccid leaves, and narrower, though distinct nerve ; its leaves are more 
usually entire, more ovate, with a more rapidly narrowing acumen, and the cells more 
pellucid ; in the present plant the leaves are more ovate-oblong in outline, more 
gradually tapering. 4. flwviatzle differs in the still stouter nerve, especially at apex, 
the less narrowly acuminate, often muticous leaves, and the entire margin ; and the 
capsule is narrower and less arcuate. The differences between 4. filécinum and the 
present species are, in some forms of that plant, less marked; as a rule it is a 
less aquatic plant than the present species, more regularly pinnate, with the stem often 
densely tomentose, and with numerous paraphyllia ; more or less aquatic forms, how- 
ever, approach very closely to the present moss, and are sometimes difficult to 
separate ; they prevail, however, in calcareous districts, where this species is rare ; the 
branching is usually more regularly pinnate, and the leaves more cordate-triangular 
and dilated at base, often more distinctly serrulate ; the most important characters are, 
however, the presence of paraphyllia on A. féc7um, usually more or less numerous 
both on stem and branches even in the more aquatic forms, and the basal angular cells, 
which in that plant are always more or less hyaline and thin-walled, and clearly 
marked off from the other basal cells. In the present plant the leaves are firmly 
attached to the stem, and when detached often leave the decurrent angles remaining 
adherent to the stem, but even when these are removed with the leaf they are hardly 
distinct from the other basal cells, and are incrassate, comparatively small, and usually 
dark and opaque, never hyaline and thin-walled. As regards the var. spinzfolium 
Schp., the student is referred to the note on 4. filicznum. 

a. ivriguum is not unfrequently submerged and floating, with elongated stems. 
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6. Amblystegium fluviatile B. & S. (Hypnum fluviatile 
Sw.) (Tab. LVI. D.). 

Allied to the preceding species ; differs in the longer, almost 
simple divisions of the stem, with few, hardly pinnate, parallel 
branches, in softer, more floating and elongated tufts, deep green, 
often blackish. Leaves less spreading, more erect when dry, and 
often, in the more dense-leaved forms, somewhat spirally 
imbricated; narrower, oval-oblong or oblong-lanceolate, not 

dilated at the base, and less distinctly decurrent ; much more 
gradually tapering to a much shorter, wider point, muticous or 
almost obtuse, not narrow nor acute; margin quite entire or very 
faintly sinuolate ; nerve very stout and thick, hardly narrowing 
in the point, and usually reaching distinctly to the apex, though 
often becoming confused with the somewhat obscure apical 
areolation. Cells as in the last, or slightly larger and less opaque; 
at base rather more distinctly rectangular, pellucid or opaque, 
often orange, strongly incrassate, not forming distinct auricles. 
Capsule longer, narrowly cylindrical, suberect, slightly, not 
strongly arcuate, much constricted below the mouth, often more 
strongly in front so that the mouth is incurved, darker in colour 
and of thicker texture. Azftozcous. 

Has. Stones in mountain streams; rather rare. Fr. summer. 

A. fluviatile is in general easily known from the preceding species by the characters 
italicised above and pointed out under the above plant; the difference in the leaves 

will perhaps be best realised by a comparison of the figures. According to Boulay, 
Husnot, etc., intermediate forms are frequently found, and the former author even 
considers it a sub-species of a. zrrzguum. I have not been able to find any constant 
differences in areolation, such as are sometimes described, between the two, and the 
less rigid texture ascribed to A. fluvdatzle, though usual, does not appear to be a 
constant character; on the other hand the characters derived from the leaf-form and 
nerve are well marked in all the British specimens I have examined, and in all 
probability the intermediate forms mentioned above are practically confined to 
continental Europe ; the student will not, I believe, find any great difficulty in regard 
to our British plants. 

The present species is usually found in more rapid streams than the last, and is 
more distinctly aquatic ; much of the difference in its habit and branching is doubt- 
less owing to this fact. 

7. Amblystegium filicinum De Not. (Hypnum filicinum 
L., Schp. Syn. et plur. auct.) (Tab. LVI. F.). 

Very variable in habit, the stems typically erect or ascending, 
rigid, divided, somewhat regularly but not complanately pinnate ; 
forming loose or dense rather rigid tufts of a bright or golden 
green colour. Stems usually densely tomentose with brown 
radicles for the greater part of their length, especially in the 
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prostrate and procumbent forms, with more or less numerous 
multiform paraphyllia (oval, lanceolate or laciniate) among the 
leaves; branches slender, short, rigid and brittle, sometimes 
hooked at the tips by the strongly falcate leaves, frequently 
with paraphyllia but not radiculose. Stem-leaves cordate- 
triangular, gradually and finely acuminate, erecto-patent or 
slightly secund; branch-leaves rather narrower, more frequently 
falcato-secund, often strongly and regularly so and especially 
falcate at the tips of the branches, rendering them hooked; all 
rigid and little altered when dry, not or faintly plicate, 
strongly decurrent at the narrowed, cordate base, plane at 

margin or recurved at the base, fimely and closely serrulate 
throughout ; nerve strong, usually yellowish, narrowing above 
and reaching apex or slightly excurrent, or lost in the acumen. 
Cells resembling those of the last two species but less incrassate 
and more variable, elliptic-hexagonal or sometimes linear- 
rectangular, obtuse at ends and more rounded, less angular, 
rather smaller; gradually becoming wider and sub-rectangular 
towards basal angles, then suddenly dilated, hyaline or sometimes 
orange-brown, sub-rectangular, usually thin-walled, forming 
clearly marked, decurrent auricles reaching nearly to the nerve. 
Perichztial bracts numerous, denticulate, hardly plicate, strongly 
nerved. Seta long, 14-2 inches; capsule sub-cylindrical, rather 
turgid, arcuate; lid conical, apiculate. Dzoicous. 

Var. B. Vallisclause (Hypnum Vallisclause Brid., sensu 
Boul. et mult. auct., non Husnot; Hypnum Formianum Schp., 
Syn. ?). Stems hardly radiculose, denuded at base, covered with 
the bristle-like nerves of the older leaves, less regularly pinnate, 
with fewer, longer branches; leaves more erect when dry, less 
strongly and often not at all falcato-secund; nerve very thick and 
strong, excurrent in a strong, acute point of varying length ; 
areolation firm, rather narrow. Paraphyllia few. Aquatic. 

Var. y. gracilescens Schp. Very slender, prostrate, deep 
green; stems very tomentose, leaves smad//. 

Has. Damp ground, stones and rocks near streams, bogs, etc., principally in 
calcareous districts. Common. The var. 8 rare, in calcareous springs; the var. 4 
rare. Fr. spring, but not common. 

A very variable, almost protean plant, yet with a distinct facies and leaf- 
structure which makes it as a rule easy to recognise, although it is extremely difficult 
to classify the various forms, many others of which might be enumerated in addition 
to the above ; but it is doubtful whether even these are more than forms induced by 

ocal and temporary conditions. I have no authentic specimens of the var. gracélescens 

Schp. which is recorded in the Lond. Cat. of Brit. Mosses from Yorkshire, but it is 
probably to be united with the var. ¢vzchodes (H. trichodes Brid.), and includes the 
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very slender, prostrate, small-leaved forms, some of which are so slender asto bear a 
close resemblance to 4. serfens. From Aypnum commutatum, A. filicinum difters 
in the narrower, more rigid and scariose leaves, not crisped when dry, nor deeply 
plicate, never circinate nor perhaps ever so strongly falcate as to form a half circle, 
and especially in the very different, wide, sub-hexagonal areolation. The differences 
between the present plant and A. zrrzgzum have been dealt with under that plant, but 
some remarks are necessary with regard to the var. Vallisclause. Much has been 
written and very different opinions are held with regard to the true place of this 
plant, some authors maintaining it as a species, others referring it to one or other of 
the two species in question ; it appears clear that both 4. zrr7guum and A. filictnum 
give rise to analogous forms, which are hardly distinguishable, but may probably be 
always separated by the basal areolation and form of the leaves; the latter in 4. 
trriguum var. spintfolium being narrower, ovate-lanceolate only on the stems, 
lanceolate on the branches; while the stem-leaves of A. fizc’num are cordate-ovate 
at base, and the branch-leaves ovate or oblong-lanceolate, with the auricles more or 
less clearly defined and inflated, which is not the case in A. zrrdgzum ; paraphyllia 
are frequently though not always found in the present variety, but are probably 
always entirely absent in the forms of A. zrriguum.  Hypnum falcatum var. 
trrigatum is a form similarly related to A. falcatum ; it is readily known by the 
longer, narrower areolation. 

The already complicated nomenclature of the present variety has been rendered 
still more involved by the transference of the name Vad/isclause by Husnot to the 
analogous forms of A. zrriguum (including var. spzxzfolzum Schp.), that author 
holding that Bridel’s name referred to a form of the latter species, not to A. 
filicinum. In the absence of clear proof I have thought it best to retain the more 
usual application of Bridel’s name to the var. of the present species. 

All the British plants I have examined of these forms belong distinctly to 4. 
filictnum, and are therefore to be referred to its var. Vadlisclause ; nor do I know of 
any British records of the form belonging to A. zrrdgucum. 

The basal auricles in A. filicenam are sometimes exceedingly distinct, but 
occasionally are less marked and with rather incrassate walls; the leaves are, how- 
ever, almost always more deltoid at the base than in A. zrrégu¢um, and the angular 
cells are probably always, even in the above cases, much more strongly marked ; the 
inflorescence is also an important distinguishing character. The fruit is rare in the 
present species. 

8. Amblystegium curvicaule Lindb. (as sub-spec.) Hypuum 
curvicaule Juratz., Schp. Syn.) (Tab. LVI. E.). 

Stems creeping or ascending, hardly radiculose, divided, 1-2 
inches long; the divisions sub-simple or more or less regularly 
pinnate, flexuose; branches slender, rather obtuse, or acute, 
usually curved at the tips; forming low tufts of a yellow-green 
or golden colour, yellowish internally, rather soft. Leaves erecto- 
patent, when dry erect, loosely imbricated, often sub-secund, at 
apex of branches here and there falcate, cordate-triangular or 
widely cordate-ovate, short, ¥% line in length, narrowed above, 

then rapidly, almost suddenly acuminate ina short slender point, 
decurrent at base, concave, sometimes slightly plicate, of rather 
soft texture; margin plane, minutely denticulate; nerve strong, 
reaching to the acumen and there becoming indistinct and vanish- 
ing; cells resembling those of A. filicinum, but narrower, 

elliptic-hexagonal or elliptic-linear, usually 3-6 times as long as 
broad, pellucid, the walls firm and somewhat incrassate ; laxer at 
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base; at basal angles suddenly dilated, hyaline or orange, large, 

rectangular, forming wide, decurrent auricles. Paraphyllia 

none. Fruit unknown. 

Var. 8. strictum Dixon 2. var. Stems and branches frostrate, 

rigid, elongated, 2-4 inches long, much denuded except at the 

tips; branches straight, not or scarcely curved, acute and 

cuspidate at apex ; leaves sub-scariose, glossy, not plicate, rzgid, 

oblong-lanceolate, or narrowly ovate-lanceolate ; areolation 

narrower, elliptic-hexagonal or linear-rhomboid, 6-8 times as 

long as wide, very suddenly dilated at decurrent angles, large, 

inflated, bright orange in the older leaves. Tufts deep orange- 

brown, dark brown below. 

Has. Wet rocks, Ben Lawers, alt. 3,500ft. (Dzxon, 1893). The var. strictum 
with the type. 

This moss, which has been very perplexing to systematists, was gathered by me 
near the summit of Ben Lawers in the summer of 1893, and by a curious coincidence 
was gathered on the same mountain, independently, by the Rev. H. G. Jameson, very 
shortly afterwards. Mr. Jameson’s specimens appear to belong to the type, agreeing 
exactly, as do some of mine, with the specimens from le Sentis, Switzerland, published 
in the Musci Galliz, No. 786, by Culmann, and also with Breidler’s from the Tyrol, 
as well as with Juratzka’s original description, given in the very lucid article on this 
species by Venturi in Rev. Sry., 1881, p. 82. The greater part of my specimens, 
however, while incontestably belonging to the species in question, are so different in 
habit, texture, leaf-form, and areolation that I have thought them fully deserving a 
varietal name ; the cells are of the same character precisely, but longer and narrower, 
rarely less than six times as long as broad, while in the type they rarely attain this 
proportion ; the leaves are much narrower, from twice to three times as long as broad, 

while in the type they range from once and a half to twice as long as wide, rarely 
exceeding the latter proportion. The habit, too, is much more rigid and very 
different. 

The affinities of this plant are very doubtful ; the general consensus of opinion 
places it near A. fi/zcénum, although various authors have placed it in the sections 
Harpidium, Limnobium, and Calliergon of the genus Hypnum; Lindberg, indeed, 
makes it a sub-species of 4. fiZéczz2m, but I cannot think this view will hold ; the very 
different appearance, the absence of paraphyllia, the characteristic acumination of the 
leaves, and the very different nerve remove it from all forms of that very polymorphous 
plant. The nerve, though comparatively strong, is much less so than in 4. filéc¢nam 
and always ceases almost or quite at the base of the acumen ; the acumen itself is very 
abrupt and markedly different from the gradual acumination of 4. flécinum and most 
of the allied plants; it forms, indeed, such a constant and marked character that 

Venturi is probably right in thinking that Schimper’s description of the leaves as 
gradually acuminate points to a different plant, specimens of a Harpidioid Hypnum 
having frequently been mixed with and labelled as the present species. It is probable 
that no definite agreement will be arrived at until the fruit is found ; it may be worth 
while to point out that in habit, branching, leaf-form, and areolation there is a some- 
what close resemblance between the present plant and Brachythectum Nove-Anglie 
Sull. ; and this is somewhat emphasised by the occurrence of an intermediate plant, at 
present undetermined, which I have received from N. America, and which has been 
referred by some bryologists to the Section Cratoneuron of Hypnum as near Z. 
flicinum, and by others placed near Brach. Nove-Anglie. It is not at all impossible 
that the present species may ultimately prove to be a Brachythecium. 

a. curvicaule may be readily known by the more or less abrupt acumen, long 
nerve and short areolation with abruptly dilated hyaline auricular cells, from the other 
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species of the genus, and indeed from all our other pleurocarpous mosses. It is a high 
alpine species, and is not likely to be found elsewhere in our islands unless in similar 
localities on the highest Scotch mountains. 

9. Amblystegium Kochii B. & S. (Tab. LVI. G.). 

Stem prostrate, with erect or ascending branches, varying in 
size, some extremely slender, pale green; resembling small forms 
of Hypnum riparium. Leaves usually somewhat distant, widely 
spreading in all directions from the base, or almost squarrose, 
cordate-ovate from a rather narrow, not decurrent base, gradually 
tapering to a finely subulate-acuminate point, 3/ Zine ong, sinuolate 
or faintly denticulate at margin, nerved about 3 the length of 
the leaf; cells rhomboid-hexagonal, widely pointed or truncate 
and obtuse, 4-6 times as long as wide, gradually becoming wider 
towards base, at angles rectangular, lax, pellucid, but not forming 
distinct auricles. Seta rather long, 1-12 inches, flexuose; capsule 
rather small, arcuate. Autoicous. 

Has. Marshy meadows, sides of pools, etc., very rare; Sussex. Fr. summer. 

This plant is usually considered very closely allied to Hypnum riparium, and is 
indeed made a sub-species of that moss by Boulay ; but if areolation is to count for 
anything there can be no question as to the distinctness of the two plants; a glance 
at the very clear and representative drawings of the cells in the two species (Tab. 
LVI. G. and Tab. LVI. H.), or even at the figure given by Husnot ( AZuscologza 
Gallica, Tab. 204), who is one of the authors by whom it is considered closely allied 
to H. riparium, shows at once the wide difference, not only in size and width, 
but in character, between the cells of typical &. xzparzum and those of the present 
species; and though certain small forms, usually barren, of the former may approach 
the present in the width and shortness of the cells, they are very rarely found quite 
similar to those of our plant ; and even when this is the case they can only be looked 
upon as exceptional. 

The present species is on the whole more likely to be passed over for A. varzam, 
but the shorter nerve will clearly distinguish it from that species. The colour is 
pale, and the leaves are somewhat thin and pellucid. 

115. HYPNUM L. (emend. B. & S.) 
Plants of various habit and branching, often robust, very 

frequently more or less regularly pinnate. Leaves variable, 
usually more or less scariose in texture, with linear areolation, 

rarely less than 5 times as long as wide and usually much longer, 
often vermicular, not papillose; usually forming distinct auricles 
at basal angles; leaves often falcate or circinate; nerve usually 
none or double, more rarely single. Seta smooth, capsule curved, 
inclined, very rarely erect or suberect, usually sub-cylindric, or 
shorter and small; lid conical, obtuse or acuminate, not longly 
rostrate. Peristome perfect. 

DI 
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The members of this genus are distinguished from 
Amblystegium by the longer, narrower cells; from Plagiothecium 
by the areolation and rarely complanate leaves (one or two species 
alone having them secund and homomallous as in P. pulchellum), 
from Eurhynchium by the non-rostrate beak, etc.; from 

Brachythecium by the usually sub-cylindrical, narrower capsule, 
the linear rarely rhomboid areolation, and the nerve rarely 
single; but as in other cases, individual plants, especially when 
barren, can often only be referred to the right genus by 
experience. The student, however, will do well to bear in mind 
that no species with longly acute or acuminate leaves and well- 
defined single nerve belong to this genus except those of the 
Sections Harpidium (easily known by the strongly falcate leaves), 
and two or three species of the Section Campylium. 

In classifying the species of this large genus I have for the 
most part followed the system employed by Schimper in the 
Synopsis. It is, however, I think, generally felt that the sub- 
divisions there are unnecessarilv numerous, and I have in one or 
two cases merged two of his sub-genera into one. Thus under 
Harpidium I have included all the falcate-leaved species with 
elongated single nerve and with the angular cells usually dilated, 
irrespective of the thickness of the nerve ; z.e. I have included the 
sub-genus Cratoneuron of Schimper ; the nerve in some of the true 
Harpidium species being equally strong, while in 7. sulcatum it 
is very feeble; and the presence of paraphyllia and radicular 
tomentum being equally inconstant. I have also eliminated the 
sub-genera Ctenidium and Ctenium, placing the two species 
there included by Schimper, viz., H. molluscum and H. crista- 
castrensis, under Drepanium, from which they are hardly 

separable by any important structural detail; and I have done the 
same with 47. zacurvatum, our only British representative of the 
sub-genus Homomallium. Scorpidium (4. scorpiotdes) will be 
found united with Limnobium, and #. (Rhytidium) rugosum 
placed (following Lindberg) with Hylocomium. I venture to 
think that by so doing an equally sound basis of classification is 
arrived at, while the characters on which the Sections, or sub- 
genera, are based are much more clearly defined and consequently 
much more easily employed by the student. 

A. CAMPYLIUM. Leaves more or less longly acuminate, 
usually sguarrose-divergent both wet and dry or rarely secund, 
never strongly falcate nor circinate ; branching irregular or sub- 
pinnate ; nerve single, varying in length, or none, rarely double; 
cells narrow-linear. Plants often small. Paraphyllia none. 
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B. HARPIDIUM. Plants usually tall and robust, often 
erect, more or less pinnately branched. Leaves falcato-secund or 
ctrcinate, longly and gradually acuminate, with a single nerve 
reaching above half-way and often nearly or quite to the apex ; 
cells linear, often very long and vermicular, usually much dilated 
at angles; paraphyllia often present. Leaves mostly large. 
Plants more or less aquatic. 

C. DREPANIUM. Plants prostrate or ascending, more or 
less regularly pinnate. Leaves usually small, strongly falcate or 
circinate, rarely almost straight but strongly homomallous, 
nerveless or with two faint nerves, longly and acutely acuminate. 
Plants rarely aquatic. Paraphyllia few or none, rarely abundant. 

D. LIMNOBIUM. Usually procumbent or ascending, of 
soft, flaccid texture, variously branched. Leaves usually secund 
but not strongly falcate, wide, obtuse or apiculate, rarely 
tapering to a short point, never finely and longly acuminate ; 
nerve double or none, very rarely single. More or less aquatic, 
on wet rocks. 

E. CALLIERGON, Plants erect or procumbent, usually 
slightly branched only, or sub-pinnate. Leaves imbricated all 
round, rarely secund, usually large, broad, glossy, obtuse or only 
apiculate, nerve single or double. Terrestrial or bog plants, tall 
and often robust. 

Leaves sharply acuminate, acumen often long and narrow ......ssseeeeee seeeeeeeees 2 
14 Leaves very shortly pointed, or obtuse or apiculate, or with short, bluntish 

ACUMEN exc cairvincaweanaieaobgunaeE aaenoraiteastnasamemamatleaa caren weeds me yemeemerieen Awees 

INGLVE: SINGLE tesa ianiascRiviesianaan eauaisunaniuiitansing buccal swacuitad, audetameesctinae carte 
Leaves nerveless, or shortly 2-merved .......eccceseeseeceeeeece eee eeseeeeeaaeeueeeeau ees 

3 Leaves squarrose or spreading (rarely more or less secund) A. Campylium 
Leaves falcato-secund or Circinate .........cccsceseeeeeseeeeeeesse een eeeees B. Harpidium 

Leaves squarrose-divergent .........:cssesscesssuseerssacaesernaevenseueees A. Campylium 
Leaves secund, falcate, or Circinate .......ccceeeeeceeseeseeea eee eeeneeens C. Drepanium 

{i wide, soft, flaccid, usually secund ; on wet rocks, etc. ............ D. Limnobium 
5\Ls. firm, patent or imbricate ; usually in bogs or on the ground ...2. Cadlliergon 

A. CAMPYLIUM. 

Leaves more or less ovate-acuminate, acutely pointed, 
divergent or squarrose when dry, or secund, not strongly falcate. 

[The only species in this Section which have the leaves more 
or less erecto-patent or secund, not squarrose, viz. H. riparium 
and H. polygamum, always have a long, single nerve]. 
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Leaves single-merved ........cscssesceeeessecueeeseeeneaseeeanaeseaeenensensnereans ees eneeseees 
verve absent, or Short ond OUD Bsc csssatinerscrnerememymamaerserdgeses 

Ls. narrowed above to a long, very narrow acumen ; plant slender... 
Ls. more gradually tapering to a wider acumen ; plant larger .........-....sesseeeees 

Nerve running up far into the acuMeM ............:eseeeese eee eee eee enc ceueneee 2. elodes 
SNe ceasing about half-way up leaf ..........:.06 ..4* chrysophyllum 

Ls. distinctly auricled with enlarged cells at angles ..............+..505 3. polyganium 
44 Basal cells enlarged, but not forming distinct auricles.................66 I. ripartum 

Ls. sharply serrulate, all strongly recurved ..........:.ceeeeeneeeeeeeceeeeees 6. Hallert 
Ls: almost entire above, less recurved asjosrcwscorsesesumsesaesmonneessteeseecmncwermavonrd 

6 Stem creeping, slender ; angular cells of ls. small, quadrate 5. Sommerfeltit 
Stem usually erect ; angular cells dilated .............cecseeceeeeeeeeeeeeees 4. stellatunt 

2 

1. Hypnum riparium L. (imblystegium riparium B.&S., 
Schp. Syn. et mult. auct.) (Tab. LVI. H.). 

Very variable in size and habit ; typically low, creeping, sub- 
pinnate with short, spreading branches; d7ight or yellowish 
green, 2-3 inches long; leaves long, 1-2 lines (occasionally 
smaller) widely spreading or almost squarrose both wet and dry, 
often sub-complanate, rarely erecto-patent, but often forming a 
cuspidate tuft and secund at the tips of the branches; sz/ky; 
more or less widely ovate-lanceolate or oblong-lanceolate, longly 
and gradually finely acuminate, rounded at base to a narrow, 
shortly decurrent insertion. Margin plane, exfz7re; nerve strong 
at base, reaching above the middle and usually % the length of the 
leaf; cells linear-rhomboid, acute, 10-15 times as long as broad, 
thin-walled, chlorophyllose ; becoming lax at some distance above 
the base, gradually towards angles larger, rectangular and often 
pellucid, but not forming distinct nor hyaline auricles. Seta 
g-I inch long; capsule oblong-cylindric, somewhat turgid, 
strongly curved; peristome large. Axtotcous. 

Var. B. longifolium Schp. Leaves narrow, lanceolate- 
acuminate, wth a very long and tapering, almost filiform acumen ; 
rather distant. Stems with almost simple, hardly branched 
divisions, usually sub-complanate. 

Var. y. splendens De Not. Resembling var. longifolium in 
habit but with very large, broad leaves, less finely acuminate, 
more crowded, very regularly imbricated, less complanate. 

Has. Roots of trees, stones, etc., near water. Common. The vars. 8 and y 

floating, in pools, etc., less common. 

A very variable plant, but usually known by the longly-pointed, entire leaves, 
widely divergent and straight when dry, with a long stout nerve and linear, pointed 
areolation ; in the latter character it is typically very different from all the species of 
Amblystegium, with which it is usually united ; while the single-nerved, entire, not 
plicate leaves will at once distinguish it from any of the species of the previously 
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-described genera to which it may bear any resemblance. It is sometimes much more 
like A. aduncum var. Kneifiz, but only in a few very extreme forms; it is then best 
identified by its quite entire leaves with the areolation gradually becoming laxer at the 
base of the leaves, not suddenly enlarged at the angles. The larger, wider, chloro- 
‘phyllose leaves, often complanate, and though widely spreading, hardly squarrose will 
separate it from the other species of this Section except A. polygamum, the basal 
areolation of which is quite different. 

The var. splendens is a very handsome plant, with wide flat branches having the 
large leaves very regularly arranged and of a deep green. This variety and the var. 
Jongifolium are often very much elongated, 6 or 8 inches long, and almost with the 
habit of Fontinalis- 

The union of this species with those of the Section Campylium may without 
doubt give rise to some questioning. On the one hand the areolation is frequently 
shorter than in the type, approaching that of Amdlystegtum Kochii; but this is 
exceptional, and is never the case in the more ordinary and by far the greatest number 
-of forms, nor, as far as J am aware, in fruiting plants, and can, of itself, be held no 
more a ground for uniting the species with Amblystegium than can the fact that in 
other forms it nearly approaches H. aduncum be held a reason for placing it in 
Harpidium. In all the more ordinary forms the outline and the direction of the 
leaves give it full as much a title to a place here as H. polygamum, and although the 
areolation is very different in character from that of this and the allied species, it is 
by no means unlike that of A. elodes. On the whole I think it must be conceded 
that its affinities with the plants of this Section are at least as close as with Ambly- 
‘stegium, in which genus it is in its typical form decidedly anomalous. 

2. Hypnum elodes Spr. (Amélystegium elodes  Lindb.) 
(Tab. LVI. 1.). 

Very slender ; stems 2-4 inches long, procumbent, irregularly 
pinnate, branches slender, ascending; in rather large low tufts, 
olive green or yellowish. Stem-leaves distant, widely spreading ; 
branch-leaves somewhat closer, but not densely placed, slightly 
secund at the tips of the branches; all very small, %-% line long, 
narrowly ovate-lanceolate or lanceolate, widest just above the 
base, gradually tapering to a long fine acumen, hardly decurrent, 
narrowed at base; margin plane, odsoletely-denticulate ; nerve 
yellowish, strong, vanishing in the acumen. Cells widely linear, 
thin-walled, 8-12 times as long as broad, at base larger, shorter, 
sub-rectangular, more incrassate, covering a large space at the 
base of the leaf, but ot forming well-defined auricles. Seta 
long, 1-2 inches ; capsule sub-cylindric, curved. Dvzozcous. 

Has. Marshy meadows, on earth by water, etc., rare. Fr. spring, very rare. 

A delicate plant, resembling Z. chrysophyllum, but quite different in the long, 
strong nerve, and by that and the divaricate, almost squarrose, distant leaves readily 
identified. A. polygamum is a larger plant with fainter, shorter nerve, quite entire 
margin, and more distinct angular cells, and the inflorescence autoicous. 

3. Hypnum polygamum Schp. (Amblystegium polygamum 
B. &S.) (Tab. LVI. M.). 

Resembling HY. ste//atum; moderately robust, less erect ; 
yellowish green or golden. Leaves not very densely crowded, 
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erecto-patent both moist and dry, not or very rarely squarrose, 
often sub-secund, Jongly and widely lanceolate, from a rather 
narrow, hardly excavate, zot cordate nor triangular base, about 
1 line long; nerve szngle, reaching half-way or more, distinct, 
but not very strong; areolation narrow, linear, as in the firmer 
forms of H. stellatum,; at basal angles distinct, large, often 
orange, forming distinct auricles usually reaching nearly to the: 
nerve. Seta long, 14-2 inches or even more; capsule variable 

in form. Auxtoicous or synotcous. 

Has. Marshes, wet meadows, etc., not common. Fr. summer. 

Not easy to recognise in the field from certain forms of 7. ste//atum, though very: 
different from the typical form of that species in the less spreading, narrower leaves, 
and usually very fertile. The narrow base of the leaves, the long nerve, and different 
inflorescence will easily separate it under the microscope. Like the above-mentioned. 
species, it is sometimes very slender, with shorter, more spreading leaves. 

The typical squarrose leaves of H. ste/latum will not flatten out under a cover- 
glass without the involution of the margins in the middle, or at least without rendering 
them undulated ; in the present plant, and in typical A. chrysophyllum, the less 
squarrose directions allows of their being flattened without much alteration of outline. 

Wilson’s var. stagnatum is the larger, robust form of this plant, stronger in all. 
its parts than the more slender and perhaps commoner form. 

The areolation will distinguish A. Zolygamum from H. riparium. 

4. Hypnum stellatum Schreb. (A mb/ystegium stellatum Lindb.): 
(Tab. LVI. K.). 

Very variable. Typically rodust, stems stout, erect or 
ascending, 2-4 inches high, somewhat divided, and with numerous, 
sub-pinnate, more or less crowded and erect branches ; forming 
large soft tufts of a yellowish green or bright golden colour, 
glossy. Leaves variable in size and form, %-1% dines long, some- 
what crowded, from an erect, ovate or widely cordate base, more or 
less rapidly narrowed to a long, gradually tapering, acute, 
squarrose acumen, hardly altered when dry, rigid, scariose, at. 
base wzde, slightly excavate, with rounded, hardly decurrent 
auricles, in the acumen somewhat channelled; ez¢ive, or sinuolate 
at base only ; xerveless or with a very short and faint, double or 
single, often forked nerve ; cells narrow, linear, in the young 
leaves often pointed and somewhat thin-walled, 8-10 times as: 
long as wide, in older leaves often narrower and obtuse, with the 
walls incrassate and porose, almost uniform to base; at angles 
distinct, sub-rectangular, incrassate, variable in size and colour, 
opaque, orange or pellucid, forming larger or smaller, more or 
less distinct auricles. Seta long, 1-1} inches, stout; capsule 
oblong-cylindric, curved. Dzoicous. 
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Var. B. protensum B. & S. (Hypnum protensum Brid.). 
Slender, more or less procumbent, with more regularly pinnate, 

spreading, more distant branches, forming low, usually prostrate, 
creeping tufts; leaves more distant, smaller, often narrower, 
frequently with a very faint single nerve, reaching nearly half- 
way; angular cells usually fewer and smaller. 

Has. Bogs, marshy meadows, etc. Frequent. The var. 6 on wet calcareous 
rocks, beds of pools, etc., rarer. Fr. very rare, summer. 

In its typical form this is a robust, handsome species of erect, compact growth 
and rich golden colour ; but it has a strong tendency to become slender, straggling, 
and untidy, of a dull dirty green. Some of the forms are very slender, and a number 
of varieties are described by Boulay, mostly tending in this direction and varying in 
leaf-form, etc. ; I find the form of leaf so variable, however, even on the same plant, 
that I think it more satisfactory to include all the more slender, more or less prostrate 
forms with small leaves under the var. pvo¢enszm, which in its extreme state is a very 
marked plant, closely approaching A. chrysophyl/um in habit and leaf, and sometimes 
hardly separable, especially as it not unfrequently occurs with a slender, single nerve ; 
but it may perhaps always be distinguished by the more distant, more squarrose 
leaves, usually wider at base, and generally, though not always, with larger auricular 
cells. 

H. stellatum sometimes has much the appearance of H. polygamum, with less 
squarrose leaves of a narrower outline, but wanting the long distinct nerve of that 
species, and with a different inflorescence. 

* Hypnum chrysophyllum Brid. (Amblystegium chryso- 
phyllum Lindb.) (Tab. LVI. L.). 

Differs from most forms of ZH. stedlatum as follows: Much 

more slender, stem prostrate, with suberect or spreading, 

pinnate branches, forming low, lax or denser tufts, rarely an inch 

high, bright golden, rarely yellowish green. Leaves smaller, 

¥%-1 line long, more crowded, less squarrose, frequently secund, 

narrower at base, more gradually tapering, triangular-lanceolate 

or ovate-acuminate, nerve slender, single, reaching half-way or 

slightly beyond ; cells as in H. stellatum but frequently shorter, 

5-10 times as long as broad; angular cells usually smaller and 

more opaque, less frequently dilated and pellucid. 

Var. B. erectum Bagnall (Fourn. of Bot., 1896, p. 111). In 
dense large tufts, 1-2 inches high, yellowish green. Stems erect 

or ascending with densely pinnate, erect, crowded branches ; 

leaves more regularly secund, often distinctly falcato-secund, 

sub-denticulate at basal margin. 

Has. On the ground, rocks, etc., in calcareous districts. Frequent. The var. 

B, Dove Dale, Staffordshire, (Bagnall, 1895). Fr. very rare, summer. 

After examining a large number of specimens of this and 4. stedlatum I am 

compelled to think the difference between them is very slight indeed. It is quite 
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impossible to found the distinction on the presence of the single elongated nerve ; for 
undoubted plants of A. s¢e//atum not unfrequently have a thin nerve reaching half- 
way up the leaf, while it is not uncommon in equally undoubted Z. chrysophyllum to 
find leaves with hardly any trace of nerve. Beyond this, I have frequently examined 
plants which, while exactly agreeing in aspect with 2. chvysophyllum, as well as in 
leaf-form and areolation, show in almost all the leaves the faintest traces of nerve, 
with occasionally a more pronounced one. The angular cells vary very greatly, and 
while as a rule in the large, wider leaves of H. ste//atum they are large and pellucid, 
and in the small, narrower leaves of GH. chrysophyllum small and opaque, every 
gradation can be observed between these two conditions. 

The var. evectzm is a very marked form, with much the aspect of robust plants of 
Plagiothectum pulchelium ; I have received exactly the same plant from the Rev. A. 
C. Waghorne, gathered in Newfoundland. 

A green, not yellowish form sometimes occurs, with shortly acuminate leaves and 
lax areolation. The typical plant may usually be known at sight by its slender, 
somewhat silky appearance, the golden colour, dense leaves, etc. 

5. Hypnum Sommerfeltii Myr. (4. polymorphum Wils., 
non Hedw.; Campylium hispidulum var. Sommerfeltii Lindb.) 

(Tab. LVI. J.). 

Very slender, stems about 1 inch long, with numerous, sub- 
pinnate, slender, erect branches, forming small -rather dense tufts 
of a pale, rarely yellowish green. Leaves rather closely set, 
Spreading and squarrose, sometimes secund at the tips of the 
branches ; little altered when dry; smad//, about } line long, 

from a wide, cordate-oval base longly and finely acuminate, 
rounded at base to a rather broad insertion, fimely denticulate in 
the lower half, nerveless or with avery short and faint single 
or double nerve; cells linear, somewhat vermicular, obtuse, 6-10 
times as long as wide; almost uniform to base, at angles distinct, 
few, sub-quadrate, rather small, opaque, forming sma// but rather 
well defined, yellowish or dark auricles. Seta about 2 inch long ; 
capsule oblong-cylindrical, slightly turgid and gibbous, curved; 
lid conical, obtusely apiculate. Aztoicous. 

Has. About the roots of trees, on stones, etc., on calcareous soil principally. 
Not common. Fr. summer. 

This little plant has the habit and appearance of Amblystegium: serpens, but 
is easily recognised by the squarrose leaves, of quite different structure. From Z. 
chrysophyllum it differs in the distinctly denticulate leaf-base, autoicous inflorescence, 
etc. ; from the other species, except A. Haller? which is quite distinct, in the small 
size and denticulate leaves. 

6. Hypnum Halleri Linn. fil. (Campylium Haller Lindb.) 
(Tab. LVI. N.). 

Very slender, stems entirely prostrate, divided, 3-4 inches 
long, with numerous, pinnate, very short branches, erect or 
spreading, forming very dense flat tufts, not half-an-inch high, 
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rich golden brown or golden green, dark within. Leaves 
crowded, recurved-squarrose from a more erect base, hardly 

altered when dry, widely ovate or ovate-rounded with a rather 
abrupt, short, acute acumen, minutely denticulate all round, 

slightly recurved at basal margin, werveless or with a very faint, 
Short, double nerve ; cells rather short, 6-10 times as long as wide, 
linear, obtuse ; at angles few, sub-quadrate, not very conspicuous. 
Seta short, about $ inch ; capsule smad/, 4 line long, more or less 
curved, constricted below the mouth, reddish purple with a 
somewhat glaucous tinge, especially when young. Axtozcous. 

Has. Alpine rocks ; very rare ; Ben Lawers; Ben Cruachan. Fr. summer. 

A very distinct and pretty little species, in very dense low patches, and at once 
characterised by the colour, and by the very squarrose, recurved leaves, which have 
much shorter points than in the allied species, and therefore give a quite different, more 
compact aspect to the stems and branches. On the continent it is fairly common and 
fruits abundantly. 

B. HARPIDIUM. 

Leaves usually large, strongly falcate or circinate, rarely 
only slightly falcate; nerve single, reaching half-way, usually 
much higher, often strong. Bog plants, or growing in wet places 
on rocks. 

[All the British pleurocarpous mosses with strongly falcate, 
acuminate leaves having a long single nerve belong here, with the 
exception of some forms of Amdlystegium filictnum with strongly 
curved leaves, recognised at once by the short, wide, sub- 
hexagonal cells. AWypnum palustre and H. ochraceum never 
have the leaves finely and longly acuminate. ] 

In the following arrangement I have made great use of 
Renauld’s elaborate monograph of the European Harpidioid 
Hypna in the Muscologia Gallica, although with some slight 
differences from that work. 

Leaves not (or only faintly) plicate when moist axe Wore! eR woReEe casemate 2 
T\ Leaves distinctly plicate when MOist......0...::ceccsccseseteveeeenecensettteetteenseseseees 9 

Leaves not (or searcelyauricled: sascacesincaunnenseaninnied senenmeiidesairnsansineaasavenasssei 3 
Leaves with: distinctcauricles) .s:ciasacsusiswosin aaennisaasatanndnentioainnioanuiiiGanonsuensnie iin 

Ls. wide, concave, crumpled and rugose when dry. ..g. lycopodtordes 
31 Lis, ‘little dlteréd: Whemry? ewnccrontnatsetinnmed Ree Iago, cnelalion neneacsaactmananecdeanees 4 
f Robust, reddish ; leaves with long acumen...............:0000 .S3. revolvens 
\ Slender, yellowish or green ; acumen shorter 

f Angular cells swollen, hyaline ................5 
\ Angular cells incrassate, yellowish..........c: eee cereeeeet ee tteeeeettteeeeeeenteeees 

Annulus present ; Is. usually ovate-lanceolate, entire ; nerve not reaching high in 
ACUMEN .eeeeeeeeeeee spi allesieiginlasrehaipinae duanttinnd smpesmeiindensiinn agmnataiemisaes 7. aduncum 

Annulus absent ; Is. longly lanceolate, finely toothed at base and apex ; nerve 
Tuning far INO ACUMEN. werereentenorsnenerierancresrecaaennnondaaseineed veinnadinnnbasde gy als 7 

13". intermedium 



458 HYPNACEZ. 

“Autoicous ; stem-Is. flexuose, only the upper secund ..........seeeeeeeee ro. fluctans 
7} Dioicous ; ls. falcato-secund, faintly plicate, especially when dry ............ 

ro*. exannulatum 

Slender +) Is. crowded, 2-1 line long ssisccssissipisreresesacsvecdseecenssvess & Sendtnert 
Robust ; Is. more distant, 14-24 lines long ............ccsseeeeeeereeeen ees 8*, Wilsont 
Ls. not auricled, red-brown along base .........sesceseeeeeeeeeeeseeeees 2. vernicosum 
Essnsaunicled sec. noveiratnietacensuasiiasinaiiasas unmenesanaini onset yatauals Neinoaambomnbun cas sentade 10 

is Ls. narrow at base; autoicous ... ... eee. . LD. uncinatum 
Stem Is. deltoid or ovate at base 3 GioicOUS .........eeeceesenceeseeseecs senersaeueevose II 

3 Stem very radiculose ; stem Is. deltoid at base.......... +14. commutatum 
Radicles few or none ; stem ls. less expanded at base ...........:.cccceeeeeeeseeeeeeee 12 

is Ls. scarcely } line long; nerve weak, usually about half-way ...... rg". sulcatum 
Tsilong'g nerve strong ives: senshunavcdvasecnt aspuatlerdeuie een esesanonasieews r4*. falcatune 

7. Hypnum aduncum Hedw. (Amblystegium Kneiffii B.& S., 
p-p.) (Tab. LVI. 0.). 

Stems usually slender and soft, not so firm nor so robust as 
in most of the following species ; green or yellowish green, rarely 
either yellow, reddish or dark coloured; extremely variable in 
mode of branching, etc. Stems typically evect, more or less 
regularly pinnate; leaves not crowded, falcato-secund, usually 
moderately but not strongly hooked at the tip of the stems and 
branches ; not plicate, entire or faintly sinuose at margin, ovate- 
lanceolate or oblong-lanceolate, longly and finely acuminate, w7de 
and cordate at base, strongly excavate, with decurrent auricles 
enclosing a more or less semi-circular space. Nerve moderately 
strong, reaching ? length of leaf or into the acumen, but usually 
not nearly approaching the apex. Areolation rather short and 
lax, thin-walled, \inear-flexuose, about 80 » in length, but some- 
times more and often less, 0-12 times as long as wide ; towards 
base becoming slightly laxer, linear-subrectangular, at angles 
suddenly inflated, large, hyaline, forming distinct, hyaline, 
decurrent auricles. Branch-leaves narrower. Perichzetial bracts 
lightly plicate. Seta long, 1-2 inches. Capsule oblong, inclined, 
curved. Annulus present. Dioicous. 

Var. B. Kneiffii Schp. (Hypnum Kneiffii Schp. olim). 
Stems prostrate or ascending, with irregular erect divisions, 
which are simple or irregularly branched, not or scarcely 
pinnate; very slender; leaves distant, erecto-patent or spread- 
ing, hardly falcate or secund ; very slightly falcate, not hooked, 
at apex of stems; wider and shorter, ovate-lanceolate, more 
shortly acuminate. Nerve rather shorter; cells shorter, about 
40-60 p, 8-10 times as long as broad ; wider towards base. 

Var. y. gracilescensSchp. Very small and slender, irregularly 
or sub-pinnately branched ; leaves very small, widely triangular- 
ovate, shortly acuminate; nerve very short and often faint, 
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hardly reaching half-way ; cells very short, 4-5 times as long as 
wide, sub-hexagonal ; auricles less distinct. 

Has. Marshes, pools, etc. Common. The var. Awezfiz common. The var. 
gvacilescens rare. Fr. very rare, summer. 

This is an exceedingly protean species, and the characters given above, especially 
as regards the measurements of the cells, must be looked upon as approximate only. 
The variations are endless, in form of leaf, length of cells, size, mode of branching, 
etc., and innumerable varieties have been described, many of those described by one 
author being doubtless almost identical with those of another, according as one set 
of characters or another is chosen for a basis of classification. Some forms are 
exceedingly slender, with short, wide, hardly falcate leaves ; approaching H. v¢pardum 
in many respects ; others are very like A. fluztans, often being aquatic, elongated, 
soft, regularly pinnate with long spreading leaves, giving a very plumose aspect to the 
plant. The var. Avezfiz, often separated as a species, is one of the most distinct, 
but many intermediate forms occur, and the differences are rather of habit than of 
structural importance. An extremely slender, golden green plant which I gathered 
on damp sand hills in Donegal Co., with minute short leaves, the nerve short, faint 
and sometimes almost wanting, and very short wide cells, appears to belong to the 
var. gracilescens Schp. (forma gract/escens Ren.), but it may possibly be more 
accurately referred to the var. ¢enwe Schp., between which and the var. gracé/escens 
there is, as admitted by Schimper, very little difference. 

In spite of its great variability, H. adwncum is rarely difficult to distinguish from 
the allied species, except from A. fuztans, which may almost always be known by 
the narrower leaves, denticulate at base, with very narrow cells remaining almost 
uniform to the base, and with a longer nerve; there are, however, forms which are 
extremely hard to separate. A. Sendtnerz is more robust, with the leaves more 
strongly falcate, the nerve stronger and cells firmer and narrower. A. vernicosum 
has the leaves more falcate, plicate, and without decurrent auricles ; A. revo/vens and 
# Cossoni are distinguished by similar characters, though the leaves are not plicate. 

8. Hypnum Sendtneri Schp. (Ambdlystegium Sendtneri 
Lindb.) (Tab. LVII. A). 

Typically rather slender, resembling H. vernicosum ; stems 
erect, divided, with few branches, 3-6 inches high; leaves 
crowded, 3-1 line long, strongly falcato-secund, almost circinate, 
strongly hooked at the tips of the stems and branches, somewhat 
flexuose and twisted when dry, more glossy than in H. aduncum, 
which they resemble in structure; ot plicate, entire; nerve 

strong, wider than in H. aduncum, about 60-100 p wide at base 

(in AH. aduncum 50-60 }), usually extending into the acumen; 
cells about equal to those of A. aduncum in length, but zarrower 
with firmer walls, \inear-flexuose, obtuse, almost uniform to base, 

the basal usually with thin, not porose walls, the angular cells 
firmer, with somewhat thick walls, less hyaline, forming distinct 
decurrent auricles. Capsule longer than in A. aduncum, sub- 
cylindric, suberect. Dioicous. 

Has. Bogs, marshes, etc., not common. Fr. rare, summer. 
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This species, on account of its strongly-curved leaves, is more like several of the 
following species than H. adzncum, to which, however, it is more closely allied. It 
differs from that species also in the deeper colour, more glossy texture, wider nerve 
and usually firmer cell-walls, and the auricular cells are less enlarged and conspicuous. 

The entire leaves, wider at the base, and more circinate, will separate it from ZZ. 

fitans, the non-plicate leaves from H. uzcinatum and A. falcatum, and the decurrent 
auricles from the other species which might be mistaken for it. 

It is a less variable plant than the last, but has a very slender form analogous 
to the var. gractlescens of that, and so like it as to be barely distinguishable except 
perhaps by the stronger nerve. Very robust forms approach A. W2ésonz, but the 
‘leaves are closer, less flexuose when dry, the stems more pinnate, the cells longer. 

* Hypnum Wilsoni Schp. (Amblystegium Wilson Lindb. ; 
HT. Sendtneri var. Wilsont Schp., Syn.) (Tab. LVII. B.). 

Resembling AH. Sendtneri in structural details, this plant is 
much more robust, 6-12 inches long, usually of a deep yellowish 
green or golden colour, the stems slightly divided and very 
remotely pinnate, the leaves more distant, very large, 13-23 lines 
long, oblong-lanceolate, gradually tapering to a long filiform 
acumen, falcate, giving a very robust appearance to the stems, 
which are however really slender and flexuose ; nerve variable in 
width (Renauld describes it as narrower, but I have always found 
it as strong); cells rather wider, with thinner walls, the angular 
fewer and less distinct, forming smaller auricles. 

Var. B. hamatum Lindb. (H. aduncum var. hamatum Schp. ; 
fT. hamifolium Schp., Syn.). 

Very robust, stems very regularly and closely pinnate, more 
rigid; leaves beautifully and regularly circinate, very long, 
especially in the acumen, more crowded. 

Hap. Bogs, wet sandy shores, etc., rare. The var. 8 very rare. Fr. very 
Tare, summer. 

Hf. Wilsonz is too closely allied in all structural points to be separated from 
Sendinerz, but its great difference in habit and the size of its parts seem to warrant its 
retaining the rank of a sub-species. The nerve is somewhat variable, even in leaves 
from the same plant, but is certainly normally stout, much more so than in Z. 
lycopodiordes, which differs also, notably, in the plicate-rugose leaves, when dry. The 
basal cells are frequently very incrassate, and the walls, as frequently happens in such 
cases, are then strongly porose. 

The var. 8 is a very marked form, and altogether one of the most handsome of 
the Hypna; the branching is very different from that of the type, but there is 
absolutely no difference in the structure of the leaves. It is sometimes quite 
submerged, and is then frequently encrusted with calcareous deposit. 

9. Hypnum lycopodioides Schwgr. (Amblystegium /yco- 
podioides De Not.) (Tab. LVII. C.). 

Resembling the more robust forms of . Sendtneri and H. 
Wilsont; the stems with few divisions which are simple or very 
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slightly branched, slender and flexuose, but rendered very robust 
and tumid by the densely crowded, large, concave leaves ; forming 
large tufts of a@ rich golden colour, 4-10 inches high. Leaves. 
very large, 2-2 lines long, very concave, widely oblong- 
lanceolate, tapering to a fine, moderately long acumen, fa/cate 
but not strongly so, hardly hooked at the tips of the stems, very 
slightly decurrent at the wide base, which is broadly, not 
semicircularly excavate, entire, when dry plicate and irregularly 
rugose; nerve narrow, 30-50 p, reaching to the base of the 
acumen. Cells asin H. Sendtner?, the basal incrassate, with the 
walls porose. Dioicous. 

Has. Deep bogs and pools; rare. Fr. spring, very rare. 

This plant resembles H. scorfZzo¢des in the tumid stems with large rugose leaves, 
but the colour is usually different, and the long nerve quite distinctive. It is so 
different in habit, arrangement and form of leaves, etc., from AH. Welsoni that I do 
not feel able to follow Renauld in making one a sub-species of the other. It is in 
appearance one of the most distinct of the species of this Section. 

10. Hypnum fluitans L. (Amédlystegium fluitans De Not.) 
(Tab. LVII. D.). 

Very variable. Typically slender, elongated, very soft and 
frexuose, slightly and hardly pinnately branched, the leaves: 
distant, slightly falcate, not strongly curved, even at the 

tips of the stems, pale green, glossy, resembling forms of H. 
aduncum var. Knetfii but with narrower more silky leaves. 
Another equally common form is more robust, more pinnately 
branched, with the leaves closer, falcate, at tips of branches 

strongly hooked, usually of a darker colour, orange or chestnut 
brown. Tufts large, deep, soft in texture. Leaves very narrow, 
lingulate-lanceolate or narrowly lanceolate, very gradually 

tapering to an extremely long, flexuose acumen, 1$-2 lines long, 
smooth or obsoletely plicate when dry, narrow at base and widely, 
not deeply excavate, at margin usually distinctly denticulate, 
especially at apex and base; nerve distinct, narrow or wider, 
usually reaching high in the acumen, or even to apex. Cells long 
and very narrow, 100-120 p» long, 20-30 times as long as wide, 
but variable, linear-flexuose, obtuse, somewhat incrassate ; 

almost uniform to the base; at angles inflated, hvaline or 

coloured, forming distinct auricles often reaching to the nerve. 
Seta long, 2 to even 4 inches; capsule more or less inclined, 
variably curved. Annulus zone. Autoicous, rarely dioicous or 
barren with imperfect flowers. 

Has. Bogs, pools, etc., rarely in calcareous soil. Fr. common, summer. 
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Besides the typical and the falcate forms mentioned above there are many others 
which cannot be described in a work of limited compass; when submerged the plant 
often becomes beautifully plumose with spreading leaves, in other cases the leaves 
are close, more or less erect when dry, very long and very silky. In habit, colour, 
etc., this species is nearest to H. aduncum, from which it is usually known by its 
narrower, more silky leaves, denticulate at margin, more longly nerved, with longer, 
very narrow cells, almost uniform to the base; but intermediate forms occur which 
are often very difficult to separate, especially as they are usually the more submerged 
forms, and mostly barren ; typical H. fZwétans being usually very fertile, and distinct 
in the autoicous inflorescence. H. uscénatum differs in the pale colour, strongly 
plicate leaves, etc. ; most of the other species have shorter, wider, more circinate 
leaves, of a more rigid texture, and in habit and other respects are distinct. 

* Hypnum exannulatum Giimb. (Amblystegium exannulatum 
De Not.) (Tab. LVII. E.). 

Differs from A. fuztans in the plants usually more compact 
and rigid, less soft and flexuose, more pinnately branched, 

mostly of a deeper, often purplish colour; typically but less 
commonly green or yellowish; the leaves closer, more strongly 
falcate, twisted when dry, not rigidly circinate, glossy at back 
and frequently plicate, especially when dry, strongly hooked at 
the tips of the stem and branches, mostly longly and finely 
acuminate from a usually wider base; nerve often stronger, 
usually purplish brown, mostly reaching to or nearly to apex. 
Cells frequently shorter and wider, but not constantly so, the 
auricular usually abruptly dilated and very distinct, forming 
rather large, conspicuous auricles. Dioicous, rarely autoicous. 

Var. 8. purpurascens Schp. Firm, compact, closely pinnate, 
of a@ more or less deep purplish colour; leaves crowded, more 
shortly acuminate, cells rather short, sometimes very short and, 
proportionately, wide (var. drachydictyon Ren.), nerve often very 
strong and thick, 60-90 » wide at base. 

Var. y. stenophyllum (Hypnum stenophyllum Wils.; H. 
exannulatum var. Rote Schp., Syn.). Usually purple or red, 
more elongate, less compact and rigid; leaves /ess crowded, less 
strongly falcate, very long and narrow (2-2% lines), nerve strong, 
sometimes excurrent in a denticulate point; cells narrow, very 
long. 

Has. Bogs, mostly in more elevated situations than is usual with H. fludtans 
Common. The var. 8 in mountain bogs; the var. y in deep bogs and pools, rare. 
Very rarely fruiting. ‘ 

Hypnum fluttans, though by no means absent in elevated situations, is pre- 
eminently a lowland species, while the sub-species is a more subalpine plant, and is 
usually readily known by its more compact, pinnate growth, with the leaves crowded 
and often plicate. It is sometimes very much like A. fa/catum in leaf structure, but 
that species is more yellowish, rarely purple, with the leaves more distinctly plicate 
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both when wet and when dry, less denticulate above, and with more or less numerous 
paraphyllia, and is less regularly pinnate. 

The var. stenophyl/um in its extreme forms is very marked; in outline the leaves 
resemble those of A. fluztans, but the colour and branching are distinct, the nerve 
usually stronger, and the habit more robust. 

The green form, which may be looked upon as typical, is rare, and resembles H. 
Sendtnerz, but has the leaves usually plicate when dry. 

11. Hypnum uncinatum Hedw. (Hypnum aduncum L. sec. 
Lindb., zon Hedw.; Amblystegium aduncum Lindb.) 

(Vab. LVI. F.). 

Pale green or golden green, very rarely of a deeper colour, 
never red nor purple. Stems rarely erect, usually procumbent, 
often interlaced with other mosses, or more robust and tufted, 
distantly or closely pinnate, rather slender, 1-4 inches long. 
Leaves more or less crowded, regularly falcate or almost circinate, 
little altered when dry or in the softer forms spirally flexuose at 
points, glossy, strongly longitudinally plicate when wet and ary, 
strongly hooked at the tips of the stems and branches, of ¢hzn, 
not solid texture ; narrowly oblong-lanceolate, gradually tapering 
to a very fine, filiform acumen, at margin usually dentrculate at 
point and often at base, rarely entire; at base often broad and 
flat, with minutely decurrent auricles and hardly excavate, but 
always more or less decurrent and auriculate; nerve very 
narrow, 30-35 wide at base, extending high in the acumen. 
Cells very narrow, long, flexuose, somewhat tapering and pointed, 
thin-walled, almost uniform to base; angular, more or less 

numerous, hyaline, but not very large nor inflated, partly 
decurrent and partly extending above the base at angles, forming 
rather small, not well-defined auricles. Perichetial leaves very 
Jong, straight, erect, sheathing, p/zcate ; seta variable in length, 
capsule sub-cylindric, arcuate, orange-red, annulate. Axfozcous. 

Var. B. plumulosum Schp. Very slender, closely pinnate ; 
leaves small, less deeply striate, less denticulate or sub-entire ; 
seta shorter, capsule smaller. 

Has. Wet rocks and walls, principally in alpine and subalpine districts ; 
common. The var. 8 rare, on mountains; Snowdon. Fr. summer. 

Usually a very distinct species in the pale colour, thin, strongly plicate, very 
finely acuminate, denticulate leaves with narrow nerve and small ill-defined auricles 
which are, however, always more or less developed. Numerous forms occur on the 
continent, and perhaps still more strongly marked in N. America, but the more 
distinct of them do not appear to occur here, though the var. pleamosum Schp., a 
somewhat distinct form with regular close complanate pinnation, but connected with 
the type by a regular series of forms, is found occasionally ; it is intermediate between 
the type and the var. p/wmulosum. The latter variety is very distinct, not only in the 
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slenderness but in the hardly striate, almost entire leaves; I refer a plant gathered on 
Snowdon with very little doubt to this variety. 

The autoicous inflorescence and the very long, straight, conspicuous perichzetia 

are also marked and useful characters of the present plant. 

12. Hypnum vernicosum Lindb. (Amdlystegium vernicosum 
Lindb. (Tab. LVII. G.). 

Slender, but rather firm and rigid, 2-4 inches high, more or 
less erect, yellowish green, variegated with deeper colour, some- 
times yellowish, brown, or reddish, but never deep red nor purple, 
glossy, pinnately branched. Leaves rather small, 1-14 lines 
long, crowded, falcate-circinate, concave, plicate, especially when 
dry, strongly hooked at the tips of the branches, from a short, 
wide, oblong base rapidly and rather shortly and widely 
acuminate, acute and sometimes finely apiculate, extire ; truncate, 
not decurrent nor excavate at base; nerve rather weak, usually 
vanishing just above the middle; cells long and very narrow, 
flexuose, sub-obtuse, the walls slightly incrassate; at base usually 
reddish purple, two or three rows at insertion commonly rather 
wide, oblong-hexagonal, more or less incrassate ; ot distinct nor 
decurrent at angles, or rarely witha very few minute cells form- 

ing almost obsolete, minute false auricles. Capsule annulate. 

Dioicous. 

Has. Subalpine and mountain bogs, rare. Fr. very rare, summer. 

This species in habit resembles WH. Sendtnert and Hf. zntermedium, but differs 
from both in the strongly plicate leaves, from the former also in the shorter acumen 
and absence of decurrent auricles. From A. vevolvens proper it differs in the less 
robust habit, paler colour, less incrassate median cells, shorter, plicate leaves, shorter 
nerve, and usually more numerous sub-hexagonal basal cells. It is less markedly 
different from 4. revolvens sub-spec. zntermedium, but the strongly plicate leaves are 
sufficient to distinguish it, and the nerve is usually shorter. A. vernzcosum is much 
like forms of . falcatum, but that species is less pinnate, with distinct auricles. 

It is necessary in determining species of this Section to examine leaves from the 
stems, not the branches, and to remove them with great care, as otherwise the angular 

decurrent cells though present may be left attached to the stem, and the leaf appear 
falsely to be non-decurrent ; truly non-decurrent leaves are only found in the present 
species and in H. revolves and its sub-species. In the present plant one or two rows 
of hyaline thin-walled cells are frequently observable below the coloured incrassate 
cells, along the line of insertion ; these are somewhat intermediate between the foliar 
and cortical tissue, and may almost be considered characteristic of the present species ; 
when only a few of these are detached, at the angles, as frequently occurs, they give 
rise to the minute false auricles mentioned in the above description. 

13. Hypnum revolvens Sw. (Amblystegium revolvens 
Lindb.) (Tab. LVIL. H.). 

Robust, soft, stems irregularly divided, unequally and 
distinctly, not pinnately branched, in dense tufts of a deep 
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reddish purple, beautifully variegated with golden green and 
orange, very glossy and with almost a metallic sheen. Leaves 
large and densely crowded, so that the stems appear robust and 
tumid, strongly and very regularly circinate so as often to form 
a closed circle with the point, when dry “ttle altered, only 
slightly flexuose at point, not plicate, longly and finely acuminate 
from a widely oblong base, entire or sinuolate at margin, concave, 
canaliculate, at base truncate, not excavate nor decurrent ; nerve 
narrow, but rather strong, reaching to about ? the length of the 
leaf. Cells very long, narrow and incrassate, narrowly linear 
and vermicular, with the walls, in the older leaves especially, 
very thick and porose, 30-40 times as long as wide, uniform 
almost to base, at insertion deeply coloured, with very incrassate 
and porose walls, rather wider, sub-rectangular, in one or two 
rows ; “ot distinct nor decurrent at angles, or only a very few 
falsely auriculate, as described under the last species. Seta long, 
14-2 inches. Capsule large, oblong, inclined, curved; annulus 
present. Autoicous. 

Var. 8. Cossont Ren. (Hypnum Cossoni Schp.). Stems 
more or less distinctly pinnate, often taller and robust, frequently 
brilliantly coloured, leaves /ess regularly circinate, with the 
acumen spirally flexuose and spreading when dry; somewhat 
less crowded. Dioicous. 

Has. Bogs, frequent. The var. 8 more rare. 

This is one of the most beautiful species of the Section, sometimes so robust as to 
resemble H. scorpioides ; but at other times more slender and approaching the sub- 
spec. zntermedium ; the var. Cossonz is indeed in some respects intermediate between 
the two, but more robust than the latter, with larger leaves, and usually of a deeper 
hue. The habit and the non-decurrent, straight insertion of the leaves separate it 

from all other species except the last, for which the description of that species may be 
consulted. I am inclined to doubt whether the inflorescence is so constantly 
autoicous in Z. vevolvens, type, as indicated by Renauld, in contrast with the var. 

Cosson. 

* Hypnum intermedium Lindb. (Amblystegium inter- 
medium Lindb.) (Tab. LVII.1.). 

Differs from the var. Cossont above by the more slender 
stems and pale, yellowish or green colour, the smaller leaves 

variously twisted and sometimes slightly crisped when dry, with 
the acumen shorter, often as short as in 4. vernicosum ; cells 

shorter, less incrassate, 10-15 times as long as wide or less, not 
so incrassate nor so coloured at base; at extreme angles there are 

frequently a few larger, hyaline cells forming very minute, some- 

what inflated but not decurrent auricles. Dioicous. 
El 
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Has. Bogs, rare; usually barren. 

Hi. vernicosum, H. revolvens var. Cossoni and H. intermedium are very closely 
allied plants, and the distinction between them is possibly not so great as the 
preceding arrangement would indicate, depending chiefly, as regards H. vernzcosum, 
on the plication of the leaves. 

14. Hypnum commutatum Hedw. (Amblystegium glaucum 
Lindh; (Tab, LVI, 13. 

Typically slender, the stems more or less erect or ascending, 
divided, regularly and complanately pinnate and plumose, 3-6 
inches long, bright green, orange internally, frequently encrusted 
with calcareous matter. Very variable in size, branching, and 
colour. Stems more or less densely tomentose with brown 
vadicles, and with numerous lanceolate or linear-subulate para- 
phyllia. Leaves rather small, about 1 line long, usually more or 
less strongly falcate or circinate, but often pointing in various 
directions or more or less irregularly spreading, branch-leaves 
rather narrower, more regularly falcato-secund and homomallous ; 
stem-leaves wzdely cordate-triangular from a broad decurrent 
base, rapidly narrowed to a long, channelled, tapering acumen, 
which is very flexuose and more or less crisped when dry ; deeply 
plicate, strongly denticulate at basal margin, more indistinctly 
above; nerve green, very thick and strong, especially at base, 
reaching about half-way up the acumen; cells short but narrow, 
50-80 p long, 8-ro times as long as wide, tapering, but not very 
acute, linear; at base lax, sub-hexagonal, pellucid, especially at 
margin ; below these at angles suddenly large, hyadine, inflated, 
forming /arge decurrent auricles. Perichetial bracts plicate. 
Seta long, 14-2 inches; capsule large, cylindric, arcuate, bright 
orange-brown, annulate. Dioicous. 

Has. Bogs and streams, most abundant in calcareous soil. Common. Fr. 
early summer. 

Another very protean species, in its slender forms resembling Amblystegium 
filicinum, but more densely and regularly pinnate, with wider, softer, plicate leaves 
more flexuose when dry, and especially with longer, narrower, linear, not hexagonal 
areolation. It varies much in colour, but most of all in degree of robustness, size of 

leaves and mode of branching, and some forms can hardly be separated from the sub- 
species H. falcatum. It cannot easily, however, be taken for any other species if due 
attention be paid to the wide leaf base, plicate leaves with large decurrent auricles, 
and to the presence, often in great abundance, of radicular tomentum and of 
paraphyllia. Although dioicous it is more frequently found in fruit than many of the 
allied species. 

Thuidium decipiens is extremely like H. commutatum, and is often placed here 
in bryological works (. Motarzszz Boul.) ; for the differences between the two, see the 
description of that species. 
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* Hypnum falcatum Brid. (Amblystegium falcatum Lindb.) 
(Tab. LVI. A.). 

More robust, of a deeper, often orange-brown colour, stems 
stouter, more distantly and irregularly pinnate or sub-pinnate, 
the branches often few and more or less ascending or erect, ot 
regularly plumose; radicles few or none; leaves crowded, much 
larger and longer than in H. commutatum, rendering the stems 
and branches much stouter; more regularly and strongly falcato- 
secund, more rigid and hardly flexuose when dry, 1-2 lines long, 
widely or narrowly oblong-lanceolate from a less expanded, not 
cordate-triangular base, more gradually but more widely acumi- 
nate, of more solid texture ; nerve very strong and thick, often 
purplish; cells more incrassate, linear-flexuose, the angular 
strongly incrassate, orange-brown, often opaque, forming less 
distinctly marked decurrent auricles. Seta and capsule rather 
shorter and stouter. 

Var. B. gracilescens Schp. Very slender and graceful, in 
soft, rather dense tufts, procumbent or ascending, stems irregularly 
divided, the divisions long, slender, almost simple or with few, 
somewhat pinnate, very short branches. Leaves very regularly 
and neatly falcato-secund or circinate, very small, about } line 

long, glossy, hardly plicate, nerve moderately strong, reaching 4 
the length of the leaf. Cells narrow, but rather short. 

Var. y. virescens Schp. (HA. irrigatum Zett.). Aquatic ; 
dark green or blackish ; stems longly denuded, clothed with the 
bristle-like nerves of the old leaves. Leaves slightly falcato- 
secund or straight and erecto-patent and lightly secund only at 
the tips of the branches, hardly plicate; ovate-lanceolate or 
narrowly triangular-lanceolate, tapering to a wide and often 
rather obtuse point, or acute; nerve extremely thick and wide, 
reaching apex or lost just below; angular cells hardly distinct. 
Paraphyllia few or none. 

Has. Bogs, principally at higher elevations than A. commutatum ; frequent. 
The var. 8 on wet mountain rocks, rare. Yorkshire; Staffordshire ; Ben Lawers. 

The var. y in calcareous springs and mountain streams, very rare. Fr. summer. 

In habit ZH. falcatum is so different from typical A. commutatum that the two 
could hardly fail to stand as separate species were it not for the fact that numerous 
intermediate forms occur, principally on the side of the latter, forming a more or 
less graduated passage from the one to the other. Thus robust forms of J. 
commutatum with densely radiculose stems and regular pinnate, branching will give 
rise to stout, almost simple offshoots with the long, narrow leaves and the general 
characters of H. falatum. The latter also frequently occurs in a somewhat slender 
form, showing much resemblance to A. vernzcosum and some forms of A. exannu- 
Jatum, but readily distinguished from the one by the auricles and from the other by 
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the more solid less denticulate leaves with less marked auricles, and from both by the 
numerous paraphyllia. The var. gracz/escens on the other hand is a very distinct and 
extremely pretty form, coming nearer to ZH. se/catum, but rather more robust and 
with longer, proportionally narrower leaves more of the fa/catum form, with longer 
nerve and narrower cells. It is much like A. Bamdergerz, but the nerve at once 
distinguishes it. 

* Hypnum sulcatum Schp. (Amdlystegium glaucum var. 
sulcatum Lindb.) (Tab. LVIII. B.). 

Resembling A. falcatum var. gracilescens but still more 
slender ; stems more or less regularly pinnate, extremely slender, 
soft or rigid, more or less prostrate or ascending; radicles few 
or none, paraphyllia mzmerous. Tufts dull greyish green or 
yellowish. Leaves very small, hardly % line long, regularly 
falcato-secund or hamate, irregularly but distinctly plicate, widely 
ovate and suddenly acuminate, or ovate and more gradually 
tapering, but wider and shorter, proportionally, than in #7. 
falcatum, nerve comparatively weak, sometimes extremely faint, 
but usually wide at base and soon becoming narrow, reaching 
usually about half way, sometimes more; margin sinuolate or 
obsoletely denticulate; cells short, elliptic-linear, thin-walled, 
4-6 times as long as wide, but somewhat variable; angular cells 
large, orange, forming rather distinct auricles usually reaching to 
the nerve. Fruit unknown. 

Has. Wet alpine rocks, very rare; Ben Lawers. 

This is probably sufficiently distinct from A. fa/catum in the wide leaves, short, 
often faint nerve, and especially the short lax areolation, to be considered a sub-species 
rather than a variety, though it must be held to belong to that plant rather than to 
Hf. commutatum, of which however it has the branching. The var. subsudcatum 
Schp., indicated from Ben Lawers, appears to be a slight form only, and an approach 
to A. falcatum var. graczlescens. There may indeed be found a great number of 
forms more or less intermediate between the two plants ; and in the condition of the 
nerve, especially, a wide range of variation may be found even among the leaves 
from a single stem. There appears little doubt that H. Bveadalbense F. B. White 
represents one of these forms, and hardly differs from the var. sadbsudcatum. 

7, sulcatum is fairly abundant about the summit of Ben Lawers, but occurs 
nowhere else, I believe, in our islands. 

C. DREPANIUM. 

Plants usually more or less pinnately branched, sometimes 
very regularly plumose. Leaves mostly small, strongly and 
regularly falcate or circinate, or less curved, but secund and 
homomallous, then usually pointing upwards; nerveless or with 
a short double nerve, more or less longly and finely acuminate. 
Median cells long and narrow, angular usually distinct. Plants 
rarely paludal. Paraphyllia few, or none. 
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[One of the most natural of the sub-divisions of Hypnum; 
HT. incurvatum alone, perhaps, of our British mosses, presenting 
some considerable divergence from the general type; in the form 
and direction of the leaves, however, it is quite analogous to #7. 
cupressiforme var. resupinatum. With these two exceptions all 
the species are at once known by the more or less falcato-secund, 
two-nerved or nerveless, longly acuminate leaves, all curved 
downwards, usually in two rows one on each side of the stem or 
branch, so that the upper side or back of the stem is smooth, 
often glossy, while the lower side or front is irregular and rough 
with the leaf-points. A. cupressiforme may be looked upon as 
the type of this Section, and the student will do well to study it 
in its various forms as a help to the understanding of the allied 
species, which it is usually convenient to describe by comparison 
with the plant in question. ] 

age rigid; branches pectinate ; Is. deeply plicate............. 26. crista-castrensts 
S. not, or only slightly plicate when moist 

= with broad, cordate, auriculate base ......... 
2\Ls. ovateslanceolate, TUE AOE Re icin inde cciaweasainsaumniesauionin’ Wadwaanaetinne 

{i serrulate, usually crisped and twisted at points when dry......... 25. molluscum 
3\Ls. entire or sinuolate only, scarcely crisped...........cceeeeeeeeeeene 23. procerrimum 

Ls. not atall auricle’ isccnsiacaivanan tansoaaedsdcamieaiiasaxeesionn waiceas 20. hamulosum 
4\Ls. more or less ASCE ly AUTICIERL -ssisinoutiseansereecanh davzse storhiscwutsnninediometatedacmeannne anjeats 

Angular célls swollen, Wyalwe: ciccsccet ie dibancoxcassiaenwdsneiivenapioansamecsdeninda wauenns 
Angular cells more or less thickened or coloured........ 

6 Ls. with widish acumen ; stem sparingly branched ... 
Ls. with very fine acumen ; stem pinnate .........0.. Jue 

Ls. secund, pointing upwards, narrow ; branches incurved .. 
{i usually falcato-secund, generally wider at base............ 

Leaf-margin narrowly revolute almost to apex ....... 
Margin plane, or slightly recurved only ...........ccseseeeeee 

Leaves circinate ; cells incrassate ; stem scarcely pinnate............ 

Leaves more or less falcate ; cells thinner ; stem usually pinnate 

<6 Ls. rather wide at base, red-brown at junction with the brown stem..17. zmponens 
Ls. narrower at base, not coloured at junction with the paler stem ............... II 

ic Capsule oblong-cylindric ; Is. rarely strongly denticulate 16, cupressiforme 
Capsule shortly oval ; Is. sharply denticulate ........ eee eee 24. canariense 

15. Hypnum incurvatum Schrad. (Stereodon incurvatus 
Mitt.) (Tab. LVIIL. C.). 

Very slender, green or yellowish green, in small silky tufts. 
Stems frostrate, irregularly branched or sub-pinnate, branches 
short, usually curved. Leaves rather close, homomallous and 
usually pointing upwards, almost straight or more or less curved 
and falcato-secund, less spreading when dry, very small, } line 
long, oblong-lanceolate, gradually and longly acuminate, at 
margin plane, entire or faintly denticulate at apex, nerve double, 
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very short, or almost obsolete; cells narrowly linear-hexagonal, 
somewhat flexuose, tapering, but not acute, pellucid, thin-walled, 
5-10 times as long as wide, at angles numerous, more or less 

quadrate, proportionately large, but not forming clearly defined 
auricles. Perichztial bracts not plicate. Seta 3-2 inch; capsule 
inclined and sub-horizontal, oblong-subcylindric, curved; lid 
conical, acute, or acuminate. Autoicous. 

Has. Subalpine and mountain rocks, principally calcareous. Rare. Fr. early 
summer. 

This little moss bears a close resemblance to three of our species, viz., ZH. 
cupressiforme var. resupinatum, Plagtothectum pulchellum and Pylazsia polyantha, 
but will hardly be confused with any other. PP. pz/chellum is known by its more 
opaque chlorophyllose cells, longer and more pointed, and absence of distinct angular 
cells; the other two plants are quite different in their erect or suberect, almost 
straight, cylindrical capsules, but when barren are more difficult to separate. 
Pylaisia polyantha has the leaves a little larger and distinctly wider below, ovate- 
lanceolate rather than oblong-lanceolate, but the difference can hardly be defined 
without the comparison of specimens ; the present plant is however confined to rocks 
while that species almost always grows on trees and is asouthern rather than a northern 
and mountain plant. A. cupressiforme var. resupinatum has rather larger leaves, 
more constantly nerveless, with the angular cells rather more clearly defined from the 
others ; it is usually, too, a more robust plant, growing more frequently on trees, and 
dioicous. 

16. Hypnum cupressiforme L. (Stereodon cupressiformis 
Brid.) (Tab. LVIII. D.). 

Extremely variable; typically moderately robust, stems 
procumbent, irregularly pinnate, with spreading or ascending, 
often curved branches; stems 2-4 inches long, rather soft in 
texture, greenish, very rarely if ever reddish brown. ‘Tufts 
usually greyish green, yellowish, or brownish, rarely (though 
occasionally) bright green. Leaves closely imbricated, falcato- 
secund in the type (usually slightly curved in the lower half, more 
strongly falcate or hooked in the acumen), rather concave and 
smooth, so that the back of the stems and branches have a glossy, 
often rather tumid, smooth appearance, the front being quite 
different, with the points of the leaves bristling in the shortly 
acuminate forms, irregularly flexuose in the more longly acumi- 
nate, circinate, or hamate forms. Leaves oblong-lanceolate, or 
more or less ovate-lanceolate, rather quickly narrowed to a fine 
acumen of varying length, neither much enlarged at base nor 
much narrowed to the insertion, which is usually nearly straight 
or slightly excavate only, with minutely decurrent angles; plane 
at margin or very slightly recurved below, typically entire, or 
nearly so, but frequently minutely denticulate above ; nerve none, 
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or very shortly and feebly double; cells narrowly linear- 
vermicular, rather obtuse, 10-15 times as long as wide, but often 
shorter and linear-rhomboid ; angular d7stinct, sub-quadrate, the 
greater number small, opaque, with granular contents, greenish, 
a few below these at extreme angles rather larger, pellucid, 
orange or hyaline, incrassate; forming small, clearly defined, 
but not inflated nor distinctly hyaline auricles. Perichetial 
bracts not plicate, denticulate. Seta 1-14 inches long, red. 
Capsule usually suberect, curved, especially towards the orifice, 
sub-cylindric or oblong ; lid conical-acuminate or rostellate, rarely 
rostrate. Dioicous. 

The variations of this common moss take the form of greater 
or less degrees of robustness, more or less regular pinnation, 
differences of colour, of the imbrication, curvature, and acumina- 
tion of the leaves, the form and direction of the capsule, and 
other points. The principal British forms may be described as 
follows :— 

Var. B. resupinatum Schp. (H. resupinatum Wils., mult. 
auct.). Slender, the branches often almost filiform, mostly erect 
or ascending, usually of a szky, pale or yellowish green aspect ; 
leaves straight or only slightly curved, homomallous and pointing 
upwards or almost erect and pointing forwards, narrow, oblong- 
lanceolate, entire or denticulate. Capsule erect and symmetrical 
or very Slightly curved or inclined ; \id conical with a Jong, acute 
beak, distinctly rostrate. 

Var. y. filiforme Brid. Extremely slender, procumbent or 
pendent, stems long, distantly pinnate, with Jong, straight, 
parallel, very slender, almost filiform branches ; forming smooth, 

very low patches; leaves very small, very regularly and neatly 
imbricated in two rows, falcato-secund or hamate; usually 
denticulate. Fruit rare, small. 

Var. 6. minus Wils. Slender, but rather more robust than 

the last, more regularly and closely pinnate. Leaves small, 
short ; margin distinctly recurved in the lower half. Capsule 
small. 

Var. «. mamillatum Brid. Slender, more or less prostrate ; 
leaves regularly imbricated in two rows, xarrow, denticulate ; 
lid conical, shortly apiculate. 

Var. ¢ ericetorum B. & S. Slender, more or less regularly 
and complanately pinnate; stems and branches often flattened 
and sub-complanate; very pale green, more or less erect, or 
ascending. Leaves /ess crowded, strongly falcate. Seta long, 
slender. 
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Var. n. tectorum Brid. In close, dense, swollen, velvety 
cushions ; branches erect, curved, more prostrate at the outside 
of the tufts; dark or olive green. Leaves erect and closely 
imbricated, very lightly curved and secund, more spreading 
when moist; rather wide, ovate-oblong. 

Var. 6. elatum B. & S. Robust, densely tufted, with few, 
short, evect, very swollen branches ; yellowish or golden green. 
Leaves large, very wide and concave, and imbricated all round 
with only the points falcato-secund, rendering the stems and 
branches very tumid and julaceous ; widely ovate-oblong, rapidly 
narrowed to a short oblique acumen. Fruit very rare. 

Has. Trunks of trees, walls, earth, etc. Abundant. Fr. winter and spring. 
Var. fiiforme on trunks of trees, usually in woods, common. Var. mzzus on trees, 
rare. Var. mamzllatum on rocks and trees in woods. Var. erzcetorum on heaths and 
in mountainous woods, frequent. Var. ¢ectorum on rocks, walls and roofs, frequent. 
Var. eatum on the ground, in calcareous districts chiefly. 

The above list by no means exhausts all our forms, but it includes perhaps the 
most important and the most striking. Though so polymorphous, A. caupresstforme 
has a characteristic habit and a structure peculiar to itself, so that with experience it 
is usually fairly easy to recognise it in the field, and doubtful forms will generally 
reveal their identity under the microscope. The rather rapidly (in general) acuminate 
leaves and the characteristic, small, opaque auricular cells are two of the prominent 
characters of distinction. It will be more convenient to point out the difference 
between this and the allied species under the descriptions of the latter. 

The var. reswpinatum is by many authors considered a species or at least a sub- 
species. In its extreme or typical form it is very distinct, and closely resembles 
Pylaisia polyantha, and, when slender and barren, A. zzcurvatum, the descriptions 
of which may be consulted. But it is too inconstant in its characters, or, if it be 

preferred, intermediate forms too closely link it with the type, to warrant this. 
Schimper’s var. /ongirostre is exactly the same plant as regards the fruit (which is 
looked upon as one of the most important characters of A. vesupinatum ), and differs 
only in the sub-secund, not straight and homomallous leaves. I have found this 
variety in the same localities as the var. resupinatum ; but beyond this I have 
frequently examined plants with the greater part of the stems having the normal, 
falcato-secund decurrent leaves of the type, but frequently throwing out slender 
branches with the ‘‘ vesapznatem” foliation ; more rarely stems with the straight 
homomallous leaves of the var. veszpznatum will suddenly change their character in 
the middle, and bear in the upper half the wide, decurved, typical ‘‘ cupressiforme ” 
leaves. Some tufts with the perfectly erect, symmetrical capsules of the var. 
resupinatum, and beaked lids half as long as the capsule, exhibit a perfectly 
indiscriminate foliation, some branches being normal slender ‘‘ cupresszforme,” and 
others distinctly ‘‘ xeszpznatem’” in type. Even if all these forms be relegated to the 
var. longzrostre Schp., it leaves A. respzmatum separated by the form and direction 
of the leaves alone, and as this character occurs, partially at least, in the above forms 
attributed to A. cupresstforme, it is clear that a species cannot be safely founded on 
this single character. 

I have seen no British specimens referable to Wilson’s var. mznus, but I have a 
plant collected by the Rev. A. C. Waghorne in Newfoundland which clearly belongs 
there, and is very distinct in the recurving of the margin; it is distinct from ZH. 
revolutum in the texture and form of the leaves, and in the margin only recurved in 
the lower half, not strongly revolute almost to apex. 

The var. fiZzforme is a very neat and pretty form, but all gradations may be 
found between this and the type. Schimper includes under this head an equally 
slender form with the leaves less regularly, often interruptedly imbricated, but it 
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would appear more accurate to confine the name to the plant described above, as the 
very slender habit is practically the only character the two forms have in common. 

The var. evécetorum somewhat resembles 1. zmfonens, the description of which 
may be consulted in this connection. 

The var. edatum is very striking, at least in its most marked forms, and quite 
different in its erect, tumid stems from all other states of this species. 

17. Hypnum imponens Hedw. (Stereodon imponens Brid.) 
(Tab. LVIIL. E.). 

Resembling AY. cupressiforme, notably var. erzcetorum ; 
differs in the following characters. Stems more solid and rigid, 

reddish brown ; more closely, regularly and complanately pinnate ; 
plants almost always of a golden yellow; robust, in large tufts. 
Stem-leaves usually somewhat complanate, being less crowded, 
less concave, more spreading in the lower part, so as to render 
the stems flattened, in the flatter hardly channelled acumen 
strongly falcate or hamate; when dry the leaves are usually 
somewhat rugose; branch-leaves narrower, less complanate. 
Stem-leaves wider at base than in H. cupressiforme, triangular- 
oblong, more gradually acuminate, margin usually very narrowly 
recurved in the lower part, above distinctly but somewhat distantly 
denticulate; insertion wide, usually straight, not excavate nor 
decurrent; median cells longer and narrower, basal often bright 
orange, angular less numerous but /arger, more pellucid, with 
scarcely any of the small opaque upper ones, forming very small, 
distinct auricles, usually of a rich orange brown. Paraphyllia 
usually numerous. Perichztial bracts p/zcate. 

Has. Heaths, rocks, etc. ; very rare. Fr. very rare, autumn. 

The orange, distinct angular cells, more pellucid and larger, the wider more 
strongly denticulate leaves and the general habit, as well as the more rigid, brown 
stems, render this plant, if not at once distinguishable in the field, at least easy of 
recognition under the microscope. Undoubtedly however, it is linked with 
cupressiforme by a more or less complete chain of forms, and the characters even as 
given above are all either somewhat comparative or occasionally inconstant. I have 
for instance a plant with the general appearance of this moss, with brown stems and 
leaves somewhat intermediate in form, but with the angular cells typical of Z. 
cupresstforme ; and other similar forms of the latter species unite it with the present 
plant. It is possible therefore that Boulay is right in making it a sub-species of that 
moss ; but the angular cells, which are certainly of great value in the classification of 
this Section, justify its separation, I think, in conjunction with the other characters. 
The plicate perichetial bracts appear also to give an important character, but the fruit 
is too rare for this to be of practical value. 

18. Hypnum Patientiz Lindb. (Stereodon arcuatus Lindb. ; 
Hypnum arcuatum Lindb., Schp. Syn.) (Tab. LVIII. F.). 

Resembling the most robust forms of H. cupresstforme, but 
still larger; stems more or less prostrate, with ascending 
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divisions, which are usually very slightly, often fastigiately, 
hardly pinnately branched, forming large tufts or mats of a pale 
or yellowish lurid green, shining, very pale and glossy at the tips 
of the stems and branches. Leaves very large for this Section, 
1-1 lines long, not crowded, more or less regularly imbricated 
in two rows, spreading and complanate in the lower part, so as to 
render the stems very broad and flattened (less usually falcato- 
secund and decurved from the base, so that the stems are 
narrower, not complanate); strongly hooked at the tips of the 
stems; very smooth and glossy at back when dry, sometimes 
slightly rugose; widely ovate-oblong, somewhat narrowed and 
decurrent at extreme base, above tapering to a rather long, but 
very broad, not slender acumen, which is flat, not channelled, 
abruptly pointed or even sub-obtuse ; margin plane, entire except 
at extreme apex which is sub-denticulate, nerve double, one 
branch longer than the other, or none; cells longer than in #. 
cupressiforme, very narrow; at basal angles laxer, then rather 
abruptly Jarge, thin-walled, hyaline, forming conspicuous 
decurrent hyaline auricles. Dioicous. 

Has. On the ground in woods, rocks covered with earth, etc., principally on 
clay. Not common. Fr. very rare, not found in Britain ; summer. 

This plant is described in the Bryologia Britannica as a variety of H. pratense 
Koch, and it differs so little from that plant that it is somewhat doubtful whether it 
will not have to be ultimately re-united with it. In that species the leaves, usually at 
least, are less hamate, only slightly decurved, so that the branches are very flattened 
and hardly hooked above; and the auricular cells are less distinct; but these 
characters are certainly inconstant. The robust habit, very wide stems (taken with 
the leaves) and large leaves with wide, not tapering acumens and large hyaline 
angular cells, abundantly separate our plant from all forms of H. cupresszforme or its 
allies ; indeed slender forms with the leaves less complanate and less tapering are 
more likely to be taken for robust plants of AZ. ochraceum. 

19. Hypnum revolutum Lindb. (Stereodon revolutus Mitt. ; 
Hypnum Heuflert Juratz., Schp. Syn.) (Tab. LVIIL. G.). 

Resembles slender forms of A. molluscum, more or less 
pinnate, often regularly so, 1-3 inches long, small; yellowish 
green or brownish. Leaves crowded, falcato-secund or hamate, 
small, 3-% line long, oblong-lanceolate, gradually tapering from 
near the base to a narrow acute acumen, concave, plicato-striate, 

especially when dry, entire or sub-denticulate at point, margin 
strongly revolute from the base to high in the acumen; nerve 
double or obsolete; cells short, thin-walled, 8-10 times as long 
as broad, resembling those of H. zmcurvatum, at angles rather 
numerous, quadrate, small, rather opaque, forming smadl, rather 
clearly defined but not very conspicuous auricles. Dioicous. 
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Has. Alpine rocks; very rare. Ben Lawers (Jameson, 1890). Fruit very 
rare, almost unknown. 

_. There can be no doubt that the plant gathered by the Rev. H. G. Jameson is 
identical with A. Heuflert Juratz., and this appears to be the same species with 
Stereodon revolutus, described by Mitten in the Musci Indi Orientalis, 1859. If the 
characters italicised are borne in mind there will be little difficulty in identifying it, 
though this is probably impossible in the field, at least with any degree of certainty. 
It is quite different from A. cupressiforme var. minus in the gradually tapering plicate 
leaves with the margin very longly and strongly revolute. That species and some 
others frequently have the leaves somewhat rugose when diy, but here they are 
distinctly plicate longitudinally, and in the more robust stems this forms a marked 
and indeed easily recognised character. 

20. Hypnum hamulosum B. & S. (Stereodon hamulosus 
Lindb.) (Tab. LVIII. I.). 

Very slender, resembling some slender, dense forms of H. 
cupressiforme ; bright yellow or yellowish green ; stems more or 
less erect, or ascending, irregularly or pinnately branched. 
Paraphyllia very few or none. Branches very slender, with the 
leaves regularly imbricated in two rows, smooth and glossy at 
back, strongly falcate, hooked at the tips of the stems, very 
small, about $ line long, ovate-lanceolate, longly and finely 
acuminate to an almost filiform, hamato-circinate point, entire or 
obsoletely denticulate, almost or quite nerveless, plane at margin, 
concave; areolation rather short, 8-15 times as long as wide, 
thin-walled, linear, obtuse, almost uniform throughout the leaf, a 
very few at angles sub-quadrate, small, not forming hyaline nor 
distinct auricles. Capsule small. Autoicous. 

Has. Alpine rocks, very rare; Scotch Highlands; Ireland. Fr. summer. 

A delicate species, most closely allied to H. callichroum, but differing in its more 
constantly slender habit, more erect stems, autoicous inflorescence, shorter areolation, 
and, above all, in the extremely few angular cells and total absence of the inflated 
hyaline auricular cells, characteristic of that species. It is also more constantly 
yellow, never bright green, and the acumen of the leaves though very fine is usually 
shorter, and somewhat less flexuose when dry. It differs from A. revolutum in the 
plane margin of the leaves, and from #. Bamberger? in the more slender habit, 
autoicous inflorescence, less numerous and less distinct angular cells. 

21. Hypnum callichroum Brid. (Stereodon  callichrous 
Brid.) (Tab. LVUIL. J.). 

In wide, very soft tufts, more or less prostrate or ascending, 
rarely erect ; bright green or yellowish green, reddish yellow 
within ; very glossy and even brilliant when dry. Stems 
irregularly pinnate, very slender, branches more or less flexuose 
and curved. Leaves elegantly circinate-secund, }-} line long, 
from a rather dilated base, widely oblong-lanceolate, gradually 
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tapering to a very long, almost filiform acumen, which is flexuose 
when dry; plane at margin, entire or rarely remotely denticulate, 
concave, not plicate; nerve very faint or wanting; cells very 
narrow, Jong, linear-vermicular, 15-20 times as long as wide or 
more, almost uniform to base, at insertion often yellowish, at 
angles suddenly large, thin-walled, hyaline, forming small but 
very distinct, somewhat decurrent hyaline auricles; a very few 
above these at margin usually quadrate, small, pellucid, with 
thicker walls. Capsule vather Jarge, cylindrical, arcuate, 
horizontal. Dioicous. 

Has. Shady mountainous rocks, rare. Fr. rare, summer. 

A very beautiful species, known from all the allied species of slender habit by 
the clearly defined hyaline auricular cells ; but usually recognisable also in the field by 
its very soft slender habit, and beautiful glossy green colour, which is however not 
quite constant. The leaves are usually described as quite entire, but I have found 
them in several specimens distinctly, usually remotely, denticulate. The fruit is rare, 
but I have gathered it abundantly fertile about the Falls of Lodore, conspicuous in its 
colouring, forming large, vivid green patches with abundant, bright orange brown 
capsules. 

3 ZZ. rupestre F. B. White, gathered on Ben Lawers in 1865, appears to belong 
here, according to the Rev. J. Fergusson (Scottish Naturalist, Vol. Il., p. 279). 

22. Hypnum Bambergeri Schp. (Stereodon Bambergeri 
Lindb.) (Tab. LVIIL. K.). 

Somewhat resembling 1’. hamulosum but more robust ; stems 
more or less erect, 2-3 inches long, rarely pinnate, usually 
fastigiate with long, erect, simple branches, dark yellowish green, 
variegated with orange and brown; soft or rather rigid. Leaves 
very regularly and elegantly circinate-secund, when dry having 
the point flexuose, $-1 line long, from a short, widely oblong base 
gradually narrowed to a long, channelled, acute but hardly filiform 
acumen, entire or sinuolate, plane at margin, nerveless or with 
one or two faint striz ; cells linear-vermicular, variable in length, 
but zarrow, with incrassate, porose walls; at base usually orange ; 
angular few, rather large, quadrate-hexagonal, orange, the walls 
strongly incrassate and porose, forming minute, but rather distinct 
orange auricles. Fruit unknown. 

Has. Alpine rocks and earth, very rare ; summit of Ben Lawers. 

In habit and general appearance this species is not unlike some of its allies; but 
in addition to other characters, the leaves are of a more solid texture, with porose, 
incrassate cell-walls, and with the angular cells few, incrassate, orange, more con- 
spicuous than in 4. hamzdlosum, but less so than, and different from those of any of 
the other similar species except H. zmponens, to which they bear some resemblance ; 
they are paler, however, and less clearly defined from the adjoining cells; and the 
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texture, denticulate margin, etc., of the leaves of that plant, and its general habit, are 
widely different. 

A. Bamberger, when, as occasionally happens, it is somewhat regularly pinnate, 
much resembles A. procerrimum, and specimens of this habit, which I gathered on 
Ben Lawers in 1893, were indeed so named by Boswell ; that species however differs 
in the much more regularly pinnate stems, and in the large leaves, dilated at the base, 
with the areolation, including that at the angles, thin-walled, not incrassate, and the 
angular cells numerous. 

Hf. cupressiforme differs in the less circinate leaves with thin-walled areolation, 
and opaque, not coloured, angular cells, and other points. 

23. Hypnum procerrimum Mol. (Tab. LVIII. L.). 

Robust, closely and regularly pinnate, resembling the most 
plumose forms of HY. molluscum, stems not radiculose, slightly 
divided, 2-4 inches long, olive green or yellowish brown. Leaves 
regularly falcato-secund, /arge, 1}-1} lines long (branch-leaves 
much narrower, smaller, more circinate), widely ovate-oblong 
from a broad, somewhat dilated, excavate and aurticulate base, 
gradually narrowed to a long, tapering acumen, plane at margin 
and quite entire or sinuolate only, usually very slightly rugose or 
crisped when dry; nerve very short and faint, double; cells 
rather short, 8-12 times as long as_ broad, linear-flexuose, 
tapering, but not acute, thin-walled, at basal angles laxer and 
shorter, the lowest numerous, quadrate or hexagonal-quadrate, 
small, opaque, or more rarely pellucid, slightly incrassate, 
forming large, distinct, but not clearly defined, rounded, often 
orange auricles. Dioicous. Fruit unknown. 

Has. Alpine calcareous rocks, very rare. Ben Lawers (Meldrum, 1891). 

A very fine species, distinguished from its allies by the regularly pinnate, plumose 
stems and large leaves; from H. cupresstforme by the distinct, expanded, auricular 
leaf-base with very numerous angular cells, etc. ; from 4. modluscum, which perhaps 
it most resembles, by the quite entire leaves of closer, firmer texture. 

In the specimens from Ben Lawers, which Mr. R. H. Meldrum has kindly sent 
me, the branching is a little more irregularly and interruptedly pinnate than in 
continental specimens, and the stem-leaves a shade smaller and less expanded at 
the base, so that it has not quite so distinctive a habit for field recognition ; but in the 

leaf structure it is quite typical; and as far as my observations go it may be 
distinguished in the dry state by the leaf points always more regularly falcate, less 
twisted and undulate than in A. molluscum, which in its more robust forms, also, has 
the leaves distinctly striate. 

24, Hypnum canariense Mitt. (Tab. LVIII. H.). 

Closely resembling HY. cupressiforme except in the fruit. 
Stems slender, prostrate, densely pinnate; leaves crowded, 
strongly falcato-secund, ovate-lanceolate or oblong-lanceolate, 
gradually tapering to a long, narrow, flat acumen; margin 
sharply denticulate, especially above ; nerve faint and double or 
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none; cells long and narrow, with firm walls; a few at basal 
angles distinct, quadrate, rather obscure, often orange. Capsule 
very shortly oval, wide-mouthed, cernuous. Dioicous. 

Has. Rocks; Killarney (dloore and Welson). 

Mr. Mitten informs me that the plant gathered by Moore at Killarney and 
distributed as H. hamulosum, which Cardot describes (Rev. Bry. 1890, p. 17) as HM. 
cércinale Hook., was really H. canarizense, and I include that species here on this 
authority. The difference between H. czrcinale Hook. and 4. canariense Mitt. does 
not appear to be very wide, although doubtless they are distinct species ; in specimens 
of the former gathered by Macoun on Vancouver I. the capsule, while short and 
wide, is arcuate; in A. canariense it is not at all arcuate, but nearly or quite 
symmetrical. The cells in H. czrcinale also are in my specimens much wider than in 
AZ. canaviense, with thin walls, and are laxer towards the base, all, including the 
angular ones, which are sometimes orange, being very pellucid; whereas in A. 
canariense they are extremely natrow, incrassate, hardly wider towards the base, 
except the few angular ones, which are incrassate and somewhat obscure, often 
orange. The leaves, too, in the former plant are wider at the base, and more shortly, 
very faintly acuminate, in A. canartense the acumen is very long, but less filiform ; 
the perichzetial bracts in A. czrcznale also are longer and straighter. 

HZ, canariense is most like A. cupresstforme, but the leaves are sharply serrulate, 
angular cells fewer and less conspicuous, and the capsule much shorter and very 
different, more like that of A. molluscum. 

It is to be hoped that further search in S.W. Ireland may ultimately clear up the 
doubt attending upon the claim of this species to be considered a native. 

25. Hypnum molluscum Hedw. (Ctenidium molluscum 
Mitt.) (Tab. LVIIL. M.). 

Variable in robustness and branching. Stems very densely 
tufted, with numerous procumbent or ascending divisions, very 
regularly, closely and plumosely pinnate, or in the more erect 
forms densely sub-fastigiate, forming very close, soft tufts of a 
glossy golden green colour, rarely bright green or reddish. 
Leaves very densely imbricated, typically falcato:secund or 
flexuose and homomallous, (branch-leaves narrower, often very 

narrow, more regularly falcato-circinate), when dry smooth or 
plicate, but a/most always crisped and undulate, especially at the 
points, giving the stems and branches a very soft, feathery 
aspect; usually wide at base, cordate-triangular, then lanceolate, 
tapering to a long fine acumen, at base rounded-auriculate, 
slightly decurrent, at margin plane ; distinctly and often strongly 
denticulate, especially at base ; nerve short and double, or none. 
Cells rather short and wide, 8-15 times as long as broad, obtuse, 
the walls firm ; gradually becoming shorter and wider at angles, 
at extreme angles rather wide, irregularly quadrate-hexagonal, 
pellucid, but ot large, hyaline nor coloured, forming indistinct, 
wl-defined auricles of the same colour as the rest of the leaf. 
Paraphyllia few, ovate. Seta dark purple, capsule smadJ, short, 
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oval or oblong, straight or slightly curved, dark purplish brown, 
horizontal, hardly constricted below the mouth when empty. 
Lid sharply pointed. Calyptra slightly hairy when young. 
Dioicous. 

Var. B. condensatum Schp. More robust, less regularly 
pinnate, with stout, somewhat fastigiate branches ; bright golden 
green, often with a rusty tinge; stem and branch-leaves larger, 
closely and regularly falcato-secund, strongly hooked at the tips 
of the branches, distinctly plicate when dry. 

Var. y. fastigiatum Bosw. (Hobkirk, Syn., Ed. I1.). 
Slender, branches erect, less closely pinnate, somewhat fastigiate ; 
leaves less crowded, small, less strongly falcate. 

Has. Calcareous soil and mountain rocks by streams. Common. The var. B 
on mountain rocks by streams, less common ; the var. y, Derbyshire. Fruit summer. 

AZ, molluscum although somewhat variable has a facies of its own which is 
generally easily recognised ; the soft dense tufts, more closely and regularly pinnate, 
with the leaves very densely imbricated, flexuose and undulated at points, principally 
contribute to this. Under the microscope the strongly denticulate, broadly cordate 
stem-leaves with the angular cells somewhat enlarged but otherwise hardly different 
from the rest of the areolation, readily separate it from its allies. For its relationship 
to Hyocomium flagellare, see the description of that plant. 

Schimper separates this species under the sub-genus Ctenzdzem, retained as a 
genus by Lindberg, partly on account of the shortly ovate inflated capsule of solid 
texture; but although this is often a marked feature, it also frequently happens that 
the capsule is longer, longly if widely oblong, and sometimes arcuate, while the 
texture is sometimes, at least, less solid; in short in no way differing from some forms 
of A. cupressiforme and other allied species. 

The end walls of the cells not unfrequently project in minute points at the back 
of the leaf, forming scattered, acute, very small papillee. 

The var. fastzgzatum is a very marked, slender form, of a dull, olive green in the 
specimens I have seen ; it does not appear to be the same form as the var. erectum 
of Schimper, which is tall, pinnate and with the branch-leaves less finely acuminate, 
Our variety, found in Derbyshire, was originally referred to H. canardense Mitt. 

The var. condensatum is a marked variety, and A. croceum Tayl. MS., from 
Killarney is probably referable here. 

HT, molluscum usually differs from 7. procerrimum, in addition to other points 
mentioned under that plant, in the less marked disproportion of the stem-leaves to 
those of the branches ; in the more robust forms the stem-leaves in A. mol/uscum are 
as large as in that species, but the branch-leaves then appear always to increase in 
equal proportion. This is especially the case in the var. condensatum, where they are 
large, very regularly falcate, glossy, and distinctly plicate when dry. 

26. Hypnum crista-castrensis L. (Prilium crista-castrensis 
Lindb.) (Tab. LIX. A.). 

Tall, very robust ; stems erect, or ascending, simple or twice 
or thrice divided, 3-5 inches long, very regularly and beautifully 
pinnate with dense, complanate branches, giving a strikingly 
regular plumose appearance to the plant ; in large loose tufts or 
masses of a bright yellowish green, pale below. Branches almost 
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equal in length except at the summit of the stem, where they 
gradually diminish like the pinne of a fern, hooked and shining 
at the tips. Stem-leaves crowded, very wide, thin and 
membranous, whitish; from a wide, rounded-oblong, erect, 
strongly plicate base gradually acuminate to a slender, hamato- 
secund, tapering point; decurrent, remotely denticulate above ; 
cells very narrow, vermicular, incrassate, to-20 times as long as 

broad, angular wide, pellucid, zof very distinct. Paraphyllia 
numerous. Branch-leaves much narrower, less deeply plicate, 
strongly circinate, usually in the same plane as that of the frond. 
Seta long, 14-2 inches; capsule large, horizontal, arcuate. 
Dioicous. 

Has. On rocks and earth in mountainous woods, principally of conifers; rare. 
North of England, Scotland, Ireland. Fruit very rare, summer. 

This splendid species, indisputably one of our most beautiful mosses, though rare 
with us, is usually most abundant in the spots where it is found, growing among 
mosses and other plants, and very striking and conspicuous. Even in its most stunted 
formsit is more regularly and equally pinnate than “7. molluscum, and quite distinct in 
its stem-leaves. The densely pinnate branches are rendered the more close in 
appearance by the fact that the leaves of each branch are usually curved towards the 
succeeding lower branch, in the same plane with the whole frond, thus filling the 
spaces between the branches ; in most of the allied species, which are less erect, the 

downward curving of the leaves places them more at right angles to this plane, and 
the branches are therefore more remote in appearance, even if not much more so in 
actual distance. 

D. LIMNOBIUM. 

Plants procumbent, rarely erect, almost always growing on 
wet rocks, principally on mountains; never in bogs, rarely on 
wood. Leaves short and wide, of soft, flaccid texture, obtuse, 
rounded and apiculate, or shortly pointed, rarely shortly acuminate 
and acute. Nerve double or forked, in some species at times 
single and reaching high in the leaf. 

The leaves are generally more or less secund and falcate, 
though rarely strongly so, almost entire except in A. micans, 
though in some foreign species, eg., H. montanum Wils., 
regularly denticulate; and in their general form and texture very 
distinct from those of the other Sections, in the latter respect 
especially from those of Calliergon, which otherwise they most 
resemble. The form of leaf and the character of the angular 
cells are of the greatest importance for their determination. 

The species may be briefly tabulated according to the 
character of these angular cells, as follows, omitting HY. micans 

which is quite distinct in its roundish, distinctly denticulate leaves, 
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and A. scorpiotdes, also very distinct in its robust habit and very 
large, rugose leaves. 

Angular cells thin-walled, large, hyaline, forming distinct, 
not inflated, decurrent auricles ................0..00cce ees #1. ochraceum 

Angular cells more incrassate, large, pellucid, hyaline or rich 
orange-brown, forming very distinct, inflated auricles...... 

HT. eugyrium 

Angular cells more or less incrassate, granulose, not hyaline, 
forming ill-defined, more or less opaque or orange auricles...... 

H. palustre, H.arcticum, H. molle, H. dilatatum. 

2. scorprordes 
Ls. large, roundish, swollen on one side; nerveless or shortly 2-nerved . ... 

I 
Lsionot ven triGOSé,, aSttally: SIMA Er sapsisasienisainsdinwace’tannconin niin aiasvrireeasssinstereinatercaintnnaestetent 2 

Ls. widely ovate or roundish, apex usually obtuse or apiculate........ 
?\ Ls. ovate or ovate-lanceolate, more or less tapering towards apex me 

Es, about 2 line long, roundish ssancoarsvsaenioimmaniprarsaiaceemds queceains sac 
{re abouta-line Long: sac gscaunogaanmimnanearndalamandianenaus Hea UEe Lem yNRAmRtapE Aa Ceie 5 

Ls. serrulate, nerve usually short and double .... se RP- micans 
4\Ls. entire or nearly so; nerve usually single ......-.....ceee 29. arcticum 

Ls. widely ovate, slightly tapering to bluntish points, soft .................. 28. molle 
sie sub-orbicular, firmer, subse sass auarnermersiscemnens ...28*. dilatatum 

Angular cells large, thin, hyaline ; dioicous ..... we RT. ochraceum 
Angular cells more or less incrassate, OF OPAQUE ........ cecceeceeeeeeeeeeeeee cenneeen ees 7 

Angular cells pellucid, usually orange; nerve faint, double.. +90. eugyrium 
7 Angular cells obscure, granulose ; nerve single or double ............... 27. palustre 

27. Hypnum palustre L. (Améblystegium palustre Lindb.) 
(Tab. LIX. B.). 

Very variable, usually slender, frequently more robust, 
variously coloured, dark green, reddish, or dull yellowish green, 
rarely bright green. Stems more or less prostrate, usually much 
denuded at the base; branches usually more or less numerous, 

erect or ascending, often curved, or hooked at the tip; forming 
low, usually irregular and untidy patches. Leaves very variable, 
imbricated all round the branches, rendering them julaceous, or 
more frequently secund, often distinctly and sometimes strongly 
and regularly falcate, always concave, with the margins incurved 
especially towards the summit, so that the leaves can never be 
flattened out without tearing; more or less oval-oblong, 3-3 
lines long, very variable above, rounded and obtuse or apiculate, 
or more frequently tapering (especially in the secund forms) toa 
longer or shorter obtuse or acute point, but never narrowly and 
longly acuminate, and usually very short and sub-obtuse ; 
decurrent at base, entire at margin ; nerve very variable, usually 

FI 
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single and forked, reaching about half way, frequently longer and 
unbranched, nearly attaining the summit, less commonly very 
short, faint and double. Areolation rather lax, short, linear- 
rhomboid or linear and flexuose, rather opaque, 5-10 times as 
long as wide, rather shorter at point, becoming slightly laxer at base, 
angular few, quadrate, moderately large, but somewhat opaque 
with granulose contents, not very pellucid, nor hyaline, forming 
small, ill-defined and inconspicuous auricles. Seta 3-} inch, 
rarely 1 inch. Capsule oblong or oval-oblong, rather short, thick 
and irregular, horizontal, dark red; annulus zone. Axtozcous. 

Var. B. hamulosum B. & S. Slender; leaves regularly 
falcato-secund ; oblong-lanceolate, more or less tapering ; nerve 
short, double ; capsule oblong, narrow, curved. 

Var. y. subsphericarpon B. & S. (A. subsphericarpon 
Schleich.). Robust; stem longly denuded; leaves large, widely 
ovate, tapering, secund or falcato-secund ; nerve strong, single, 
reaching high in the leaf. Capsule short, widely oval, turgid. 

Has. On rocks in and by streams; rarely on wood by water. Common in 

subalpine regions. The vars. B, y, less common. Fr. summer. 

The most widely distributed and common of this Section, and the most variable ; 

it is the only one which is found at all commonly outside mountainous districts. 
There are two distinct groups into which its varied forms may be separated, one with 
the leaves widely ovate, hardly tapering, obtuse or apiculate, imbricated all round the 
stems so as to render them julaceous, not or hardly at all secund (laxer and denser 
forms of this group are described under the names of var. /axum B. & S. and var. 
julaceum B. & S.); the other with the leaves more or less tapering above to an obtuse 
or more rarely acute point; to this group the two varieties described belong. The 
var. subsphertcarpon must be considered to depend chiefly on the form of its fruit, 
for the same form of leaf with long single nerve is frequently found associated with the 
longer, more typical capsule, while on the other hand very short, turgid capsules are 
not always accompanied by the long single nerve. 

The fruit is common, and the want of annulus, and autoicous inflorescence will 
separate H. palustre from several of its allies; but as most of these are rarely found 
in fruit it is of more importance to point out the vegetative characters of distinction. 
The habit and the indistinct auricular cells will separate it at once from all but Z. 
arcticum, Hl. molle and H. dilatatum ; these all have wider, almost rounded leaves, 
which are however a little narrower in H. mode, and this is really the only species 
which might be confused with A. palustre ; the former however is always of softer, 
flaccid texture, the leaves wider, never narrowly tapering, nor secund, usually a little 
denticulate at summit, the perichztial bracts distinctly so. Probably the widest 
leaves of H. palustre are narrower than in H. molle, and are always entire. 

28. Hypnum molle Dicks. (Amblystegium molle Lindb.) 
(Tab, LIX, ©4. 

Stems sparingly divided, often denuded at base, branches 
ascending or procumbent, tumid, obtuse; forming low, lurid, 
brownish tufts of very soft and flaccid texture. Leaves rather 
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large, 2 line long, spreading or erecto-patent, not densely 
crowded, not secund nor falcate, very soft, concave, widely oval, 
slightly narrowed above the middle to a very broad, rounded, 
obtuse apex, narrowed at base, obsoletely denticulate at tip, 
nerve bi-trifid, very short and faint, rarely one branch longer and 
reaching the middle of the leaf. Cells linear, flexuose, 10-15 
times as long as wide ; at angles resembling those of 1. palustre, 
slightly more distinct, forming inconspicuous and_ ill-defined 
auricles. Perichetial bracts denticulate above. Autoicous. 

Var. B. Schimperianum Schp. (Hypnum Schimperianum 
Lorentz). dMJore slender, in dense swollen tufts; leaves much 
smaller, more shortly pointed, the auricles less distinct. 

Has. Alpine rocks in streams, very rare. Ben Nevis; Ben MacDhui. The 
var. B, Loch-na-gar ( Fergusson). Fr. summer. 

H. molle forms very soft, easily separating tufts, and by this and the broad, 
rounded leaves may be known from A. palustre and H. arcticum, the only distinct 
species with which it is likely to be confused, except A. ochracewm, which has often 
the same soft texture, but which has almost constantly narrower, more tapering leaves, 
and is always known by the distinct hyaline auricles. The differences between it and 
ZZ, dilatatum are pointed out below. 

The var. 8 is a slender form, with a different facies, but the characters are 
superficial rather than structural. : 

* Hypnum dilatatum Wils. (Ambdlystegium dilatatum Lindb.) 
(Tab. LIX. D.). 

Closely allied to HY. molle, but somewhat more rigid, of a 
dull green rather than brownish colour; the leaves slightly 
secund, sub-orbicular, hardly narrowed from the middle, but 

rounded-obtuse at the summit, sometimes with a short, obtuse 
apiculus; cells /onger, especially in the lower half of the leaf, 
15-25 times as long as wide, the angular rather larger and more 
distinct, frequently orange. 

Has. Rocks in mountain streams, very rare. 

The characters italicised above will readily indicate the distinguishing characters 
of this plant from A. modle, its nearest ally ; Boulay, indeed, makes it a variety of that 
plant, but the characters appear of a certain weight, though hardly sufficient to 
support its separation as a species. It is a more difficult question which of the two 
plants should be considered the type and which the sub-species ; 4. molle was the 
first described ; on the other hand A. dz/atatum, on the continent especially, is much 
the most widely distributed. 

HZ. arcticum differs in the more rigid habit, smaller leaves, shorter cells, and 
longer, single nerve. 
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29. Hypnum arcticum Sommerf. (Tab. LIX. E.). 

Resembling a small form of 1. dilatatum ; slender, branches 
more or less erect or ascending, vzg7d, forming f2rm, compact 
tufts of a dull rusty brown, blackish below. Leaves imbricated 

all round the stem, ot secund, very small, hardly } line long, 
sub-orbicular or very widely oval, rounded and obtuse or very 
broadly and obtusely pointed at summit, concave, mznutely and 
almost obsoletely denticulate at margin, nerve usually single, 
stout, reaching about half-way, more or less; more rarely short 
and double. Cells very short, incrassate, the median linear- 

elliptic, flexuose or sigmoid, obtuse, 4-6 times as long as wide, at 
margin and apex shorter and more opaque, those at apex shorter 
and very wide, ovate-rhomboid; angular very few, incrassate, 
sub-rectangular, opaque, forming very small and _ indistinct, 
usually orange auricles. Capsule small, short, horizontal. 
Autoicous. 

Has. Wet rocks and in streams on high mountains; very rare. Ben Lawers ;. 
Ben Challum ; Clova. Fr. summer. 

A distinct and extremely rare species, quite different in the form of its leaves 
from all but H. molle, H. dilatatum, and H. micans ; from the two former the size 
alone at once distinguishes it, apart from the long nerve, short cells, rigid habit, ete. 
HZ. micans is entirely different in habit and colour, as well as in the serration and 
structure of the leaves. 

30. Hypnumeugyrium Schp. (Limnobium eugyrium B.&S.; 
Amblystegium eugyrium Lindb.) (Tab. LIX. F.). 

Stems prostrate, branches numerous, erect or ascending, or 
procumbent, forming low dense tufts, rather firm and compact, 
bright green or reddish, often variegated with brown and yellow, 
glossy. Leaves rather widely spreading when moist, more or 
less secund ; more erect when dry, but loosely imbricated and 

concave, rendering the branches turgid; oval-oblong, shortly 
narrowed to a rather rounded apex with a more or less abrupt, 
straight, acute, rarely obtuse apiculus; narrowed but not 
rounded at base; very concave, often incurved at margin above, 
entire or minutely denticulate at apex ; nerve short, faint, double; 
cells rather short, linear, obtuse or pointed, thin-walled, 8-10 
times as long as wide; remaining uniform to base, short at the 
extreme apex; at angles suddenly large, inflated, the inner 
incrassate, the outer thin-walled, hyaline or rich orange-brown, 

forming very clearly-defined, distinct, slightly inflated auricles. 
Capsule short, oval or oblong, inflated; annulus present. 
Autoicous. 
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Var. BP. Mackay: Schp. More robust, less soft. Leaves 
imbricated all round the stem, mot or scarcely secund, larger ; 
auricles less clearly defined. 

Has. Rocks in mountain streams, not common. The var. 6 in similar situa- 
tions, and apparently as widely distributed. Fr. summer. 

The very clearly defined, small, highly coloured auricles at once distinguish this 
‘species; in the young leaves they are hyaline, but soon, the inner ones at first, 
become orange, gradually deepening in colour until in the older leaves they are of a 
rich sienna hue and quite opaque with the colouring matter, though free from granular 
contents. The leaves too are very constant in form, and the apiculate summit is very 
characteristic. The var. Mackay does not appear to be very clearly marked off from 
the type, the characters given being none too constant. The less clear definition of 
the auricles does not, at any rate always, arise from the cells being smaller, but from 
the intervention of one or two series of obscure, incrassate, more or less coloured 
cells which form a more graduated step from the rest of the leaf-tissue. In its tall 
forms this variety bears a considerable resemblance, when growing, to Brachythectum 
plumosum, with which it is frequently mixed, bnt the shortly pointed leaves can be 
-easily recognised with the lens. 

31. Hypnum ochraceum Turn. (Amblystegium ochraceum 
Lindb.) (Tab. LIX. G.). 

Very variable, often simulating species of the Section 
Harpidium, or others of the present Section. Stems prostrate, 
2-4 inches long, with irregularly pinnate, few, ascending or 
procumbent, parallel branches, rarely more erect and curved, 
soft and flaccid, in dense large tufts, pale green, usually with a 
yellowish colour, rusty red, or deep brown, most frequently 
yellowish. Leaves sub-secund, usually strongly falcato-secund, 
concave, more or less widely oblong-lanceolate trom a slightly 
rounded base, tapering to a longer or shorter, wide, obtuse or sub- 
obtuse acumen, which is often somewhat twisted; lightly plicate, 
entire, except at the minutely denticulate apex ; nerve variable, 
short and double or single and reaching half way or more. Cells 
linear-vermicular, narrow, 8-15 times as long as wide; angular 
very large, thin-walled, hyaline, forming rather well-defined and 

large, very conspicuous, hyaline, decurrent auricles. Dioicous. 

Var. B. flaccidum Milde. Leaves straighter, not falcate, not 
or hardly secund; leaves narrow, longly acuminate, slightly 
crisped when dry. 

Has. Rocks in mountain streams, frequent in mountain districts. The var. 8, 
Yorkshire. Fr. summer, very rare. 

A polymorphous plant, mostly resembling forms of & palustre, but usually 
longer, softer, and more brightly coloured; and quite distinct in the large hyaline 
auricular cells, which, with the form of the leaf will also distinguish it from the other 
allied species. Its soft, flaccid texture is a fairly constant and reliable character. 
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The fruit is rarely found, and the fertile plant is usually of a duller colour, and 
shorter, more compact growth, often much embedded in sand. 

32. Hypnum scorpioides L. (Amblystegium scorpioides 
Lindb.) (Tab. LIX. H.). 

Very robust, rarely somewhat slender; stems procumbent, 
with very long, almost simple or slightly branched divisions, 
erect, ascending or procumbent, 4-6 inches long, very tumid with 
the imbricated, large leaves, forming large soft masses of a 
variegated yellowish or brownish green, very often passing to 
reddish purple or almost black. Leaves loosely or closely 
imbricated, more or less homomallous or falcato-secund, very 
large, 1-2 lines long, rugose and undulated when dry, widely 
ovate-oblong, gradually widened above the rather narrow but not 
rounded base, above shortly and widely narrowed to an obtuse or 
apiculate point, or more gradually and longly, but very broadly 
tapering, very rarely somewhat longly acuminate with a slender 
denticulate apiculus ; very concave, entire (except in the above 
condition), nerve very faint, usually short and double; cells very 
long and narrow, linear, about 15 times as long as wide, the walls 
incrassate and porose; almost uniform to base, a few at insertion 
wider, pellucid, sub-rectangular ; special angular cells none or 
very few, inflated, pellucid or orange, forming minute but well- 
defined, not decurrent auricles. Thin hyaline cells detached from 
the stem frequently, however, give the appearance of decurrent 
auricular cells. Seta very long; capsule rather large, horizontal, 
oblong, curved. Dzozcous. 

Has. Bogs and submerged rocks on mountains, not uncommon. Fr. rare, 

summer. 

In its typical form readily known by its deep reddish colour, tumid stems and 
branches, and large, obtuse or shortly pointed, rugose leaves ; it somewhat resembles 
AZ. Wilsont and Hf. lycopodioides, especially when the leaves are more tapering and 
acute; it will be found however on careful examination that the acumen is usually 
more or less channelled or involute at the margins, so as to appear, especially when 
dry, narrower than is really the case ; in the very few cases when the point is really 
so long and narrow as to be hardly distinguishable from A. lycopodiotdes, the 
colour is as a rule distinctive; if not the short double nerve and absence of large 
decurrent auricles will at once identify it under the microscope. The cells are most 
frequently uniform all along the straight, truncated line of insertion; but not 
unfrequently there are a very few large hyaline or coloured cells at the extreme angles 
above this line, forming true, but very minute auricles. 

The position of this species is somewhat doubtful; its affinities with 
lycopodiotdes, etc., are obvious ; yet the usually obtuse leaves, and the short double 
nerve are characters of some importance when considered in connection with the 
Section Harpidium, in which a single, long nerve and fine acumen is so constant and 
characteristic. 

In colour and habit, especially in slender forms, there is also frequently a 
resemblance between the present plant and H. revolvens. 
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33. Hypnum micans Wils. (Tab. LIX. J.). 

Extremely slender, prostrate, 1-2 inches long, with few, 
procumbent or ascending filiform branches, forming glossy flat 
patches of a yellowish or reddish green. Leaves erecto-patent or 
secund, pointing upwards, mznute, hardly } line long, rounded- 
ovate, shortly and broadly but acutely pointed, slightly concave ; 
margin narrowly reflexed below, distinctly denticulate, principally 
in the upper half ; nerve short and double, or none. Cells short, 
linear, rather incrassate, 6-10 times as long as wide, angular 
rather large, quadrate, pelluctd, covering a considerable space 
and reaching almost to the nerve, forming distinct triangular 
bands rather than auricles. Dioicous. Fruit unknown. 

Has. On the face of wet rocks, near waterfalls. Very rare; South o 
Ireland ; Borrowdale ; Inverness-shire. 

This extremely rare and pretty species is doubtfully placed here, but no more 
satisfactory position can be assigned to it until the fruit is discovered ; in its rounded. 
apiculate, serrulate, two-nerved leaves it is quite distinct from any of our mosses. Ii 
forms delicate patches somewhat resembling A. cupresszforme var. filiforme, but of ¢ 
more golden colour, and quite different on closer inspection. Mitten considers i 
allied to &. molluscum. 

It has been found in several localities in the South-west of Ireland, and once ir 
Borrowdale, and this year (1896) at the time of writing, in Moidart, Inverness-shire 
by Mr. S. M. Macvicar, but nowhere else in Britain nor in any other country. 

E. CALLIERGON. 

Plants usually tall and erect, often slender, usually slightly 
branched. Leaves rarely secund, usually large, broad, obtuse o1 
apiculate merely, glossy. Usually growing in bogs or on the 
ground, rarely on rocks. 

Is: single-nierved half-way or Move: sc .z; saceoneacenneavavenviiencsisoteddvedstbenbanvendened 
1 Ls. nerveless or shortly 2-nerved ............5 

Ls. imbricate when dry ; stem almost simple 
?\ Ls. scarcely imbricate ; stem more or less branched 

atucnertaaeticaty 35. trifariun 
34. stramineun 

gS. Sarmlentosun 

Ls. roundish, very obtuse, brownish ; auricles indistinct 
3\Ls. oblong, yellowish ; auricles distinct ..............cceee 

Ls. more or less oblong, usually apiculate, older Is. red.. 
a Ser leaves wide, cordate-ovate, obtuse, usually green 0... cee ceeeeeeee eee eeeee eee 4 

Branches few ; auricles not distinctly marked..... ...... 96. cordifoliur, 
aa numerous ; auricles distinct and swollen ............c.0eeeeee 37. giganteur. 

tena green (except when young) ; branches cuspidate ; Is. with hyaline auricles 
6 39. cuspidatuy, 

Stem red; Is. with yellowish auricles ..........06 ccseececeeseesseeeeeeeeees go. Schreber 

34. Hypnum stramineum Dicks. (Amdlystegium stra 
mineum De Not.). (Tab. LIX. K.). 

Slender; stems erect-or ascending, not denuded at base no 
radiculose, simple or slightly divided; divisions straight o 
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flexuose, very slender, simple or with very few branches, terete, 
soft and weak ; pale green or yellowish, 3-8 inches high. Leaves 
rather close, more or less erect and imbricated, concave, 
decurrent, 3-1 line long, ovate-oblong or oblong, widest near the 
base, obtuse, rounded and sub-cucullate at summit, not 
unfrequently producing tufts of brown radicles at apex, entire, 
lightly plicate ; nerve single, slender, reaching to near the apex ; 
cells widely linear or linear-rhomboid, thin-walled, 8-15 times as 
long as wide, a@ small patch in the middle of the apex short, 
rounded-quadrate; wider at base, at angles suddenly much 
enlarged, thin-walled, hyaline, forming very distinct, hyaline, 
decurrent auricles. Seta very long, slender. Capsule oblong- 
cylindric, curved, oblique, tapering at base; annulus none. 
Dioicous. 

Has. Mountain bogs, and marshes, rare. Fr. very rare, summer. 

Known by its slender, almost unbranched, terete stems, often intermingled with 
other mosses in bogs, and looking somewhat like weak, slender forms of Z. 
cuspidatum, but not cuspidate and acute at the tips as in that species, and quite 
distinct in the single-nerved leaves. A. ¢rzfarium is quite distinct im its rigid, brittle, 
more turgid stems with much wider leaves; A. sarmentosum in the very different 
colour, the more branched stems, frequently apiculate leaves, etc. ; A. cordifolium in 

the much wider leaves with large cells. 

35. Hypnum trifarium W.& M. (dAméblystegium trifarium 
De Not.) (Tab. LIX. I.). 

More robust than the last; stems rigid and very brittle, more 
turgid and julaceous, of a duller, darker, brown colour. Leaves 
closely and very regularly, somewhat spirally imbricated, in 3 or 
more rows, very concave, widely ovate or sub-orbicular, widest 
about the middle, very obtuse, nerved to or beyond the middle, 
not plicate, entire ; cells linear-vermicular, somewhat incrassate, 
obtuse, 10-15 times as long as wide, not distinctly shorter at apex ; 
all basal large, lax, hyaline, hardly distinct at angles. Dioicous. 

Has. Deep mountain bogs and pools; very rare; Scotch Highlands. Fr. 
extremely rare, not found in Britain. 

A very distinct species ; in the leaves somewhat resembling ZH. az/atatum, but 
quite distinct in the habit, colour, and brittle texture, as well as in the single nerve. 
The leaves are much wider than in the last species, and indeed the resemblance 
between the two plants is not great. The leaves are so concave that they almost 
always split from the apex downwards on being flattened. 

36. Hypnum cordifolium Hedw. (Amblystegium cordi- 
folium De Not.) (Tab. LIX. L.). 

Tall, 4-8 inches, slender; stems more or less erect or 
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procumbent, with erect divisions which are long, a/most simple or 
distantly and very irregularly pinnate, cuspidate at the tips; 
forming deep, soft tufts of a bright or yellowish green. Leaves 
distant, erecto-patent or spreading, soft in texture and somewhat. 
shrinking when dry; /arge, 1-18 lines long, wide, cordate-oval or 
ovate-oblong, rounded and contracted to a longly decurrent inser- 
tion, slightly concave, rounded-obtuse and often cucullate at 
summit, entire, not plicate; nerve single, reaching nearly to apex, 
slender, but distinct; cells large, 130-160 » long, 8-10 » wide, 
linear-sub-hexagonal, pointed, thin-walled, a few at apex short and 
wide; gradually wider towards base, all basal large, wide, more 
or less pellucid, hexagonal or rectangular, forming wide, decurrent 
bands reaching to the nerve, not well-defined auricles. Seta 2-3 
inches long, flexuose. Capsule rather large and turgid, oblong, 
curved. Autfoicous. 

Has. Marshes and pools, not common. Fr. rare, summer. 

Somewhat variable in size and robustness, its slender forms coming near in 
appearance to forms of A. cuspidacum and of H. riparzum, but quite distinct from 
the latter in the obtuse leaves, from the former in the more distant, single-nerved 
leaves. A. giganteum differs in the numerous, crowded branches, the colour usually 
deeper and more lurid, and the narrower areolation, with the auricles very distinct. 

A continental and N. American species, H. Richardson? Mitt. (H. Breidlert 
Juratz.) is somewhat intermediate between these two species, but certainly, judging 
from the specimens I have seen, nearer to #. giganteum, having the auricles distinctly 
defined, the habit more robust and the colour deeper, though the branching is some- 
what more that of A. cord¢folium and the inflorescence autoicous. 

37. Hypnum giganteum Schp. (Amblystegium giganteum 
De Not.) (Tab. LIX. M). 

Allied to A. cordifolium; more robust, with very close, 
numerous, pinnate, not complanate branches, which are irregular 
in length, obtuse or cuspidate, usually with very narrow leaves ; 
in dense tufts of a dark, lurid green, often tinged with yellow or 
red. Stem-leaves large, more rigid and glossy when dry, resembl- 
ing those of A. cordifolium but rather larger, more densely 
crowded ; cells smaller, narrower, linear-flexuose, less enlarged 
towards base; at extreme base suddenly enlarged, hyaline, 
inflated, forming large, well-defined, decurrent auricles extend- 
ing almost to the nerve. Dtoicous. 

Has. In similar situations with the last ; not common. Fr. very rare, summer. 

The very dense, pinnate branching gives the plants a very robust and bushy 
appearance, quite distinct from that usual in 4. cordzfolium ; somewhat slender and 
less branched forms occur, however, and then the well-defined auricles and narrower 
upper cells are the best identifying points. The difference of areolation does not 



490 HYPNACE&. 

consist so much in the upper cells being much wider in A. cordifolium, for although 
larger generally they are not much wider in proportion to their length, though with 
thinner, less firm walls, and less vermicular ; but in that species the areolation becomes 
very wide and lax throughout the whole width of the leaf at some distance above the 
base, passing very gradually into the large, hyaline, decurrent tissue, while in this the 
cells, though wider and shorter towards base are much less markedly so, and pass 
abruptly into the inflated, hyaline auricles. 

In one form of the present plant the stem-leaves, especially the upper ones, are 
elongated and narrowly tapering, with the margins at point much enrolled when dry 
so that they have a very tapering, pointed appearance. 

38, Hypnum sarmentosum Wahl. (Amblystegium sarmen- 
tosum De Not.) (Tab. LX. A.). 

Resembling . cuspzdatum in habit, but more slender, less 
rigid, more distantly and irregularly, zot pinnately branched, 
and of a totally different colour, deep purplish crimson, sometimes 
variegated with green and orange; the branches frequently but 
not at all regularly cuspidate with convolute leaves; the leaves 
less rigid, irregularly and loosely imbricated, often slightly 
secund, when dry somewhat flexuose, narrower, elliptic-lanceolate 
or narrowly oblong, narrowed at base, rounded and cucullate at 
apex, obtuse, or shortly apiculate, entire, zerved nearly to apex ; 
cells narrow-linear, 10-15 times as long as wide, the walls 
incrassate and porose, almost uniform to base; at insertion wider, 
shorter, sub-rectangular, very incrassate; at angles suddenly 
larger, the inner incrassate, orange-brown, the outer still larger, 
thin-walled, hyaline or coloured; forming wed/-defined, rather 
large, hyaline or orange, decurrent auricles. Capsule rather 
small. Dioicous. 

Has. Mountain bogs and streams, not common. Fr. very rare, summer. 

Recognised at once by its colour and general habit, and not very variable. I 
have seen no description of the var. sus-flavum Ferg., but the specimens I have of 
that variety appear to be characterised only by the pale, orange colour and the leaves 
somewhat more widely spreading and flexuose when dry. 

39. Hypnum cuspidatum L. (Amdblystegium cuspidatum 
De Not.) (Tab. LX. B.). 

Tall, moderately robust ; stems rigid, reddish brown, erect or 
ascending, more or less regularly, but hardly complanately 
pinnate, forming loose tufts of a dright or yellowish, glossy green. 
Stems and branches at the tips terete and cuspidate with the 
convolute apical leaves ; stem-leaves sheathing, with or without 
the points spreading, or erecto-patent from the base, crowded, 
scariose, I-I} lines long, widely elliptic-oblong, broadest at the 
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base, narrowing upwards to a broad, rounded, obtuse, concave- 
cucullate apex; branch-leaves narrower, more divergent or 
spreading, oblong-lanceolate, somewhat pointed; all entire, 
nerveless or with two very short, faint nerves; areolation very 
dense and narrow, the cells linear-vermicular, very narrow, 15-20 
times as long as broad, almost uniform throughout the leaf; at 
basal angles suddenly expanded, very large, hexagonal, thin- 
walled, hyaline or orange, inflated, forming very clearly defined, 
large, decurrent auricles. Seta very long, 13-23 inches; capsule 
large, sub-cylindric, strongly arcuate. Dioicous. 

Var. 8. pungens Schp. More slender, softer, elongated. 
Branches strongly arcuate, terete, with the leaves all erect and 
convolute. 

Var. y. cespitosum Whitehead MS. x. var. Short, densely 
tufted; leaves all narrow, somewhat tapering and pointed, 
erecto-patent, not convolute at tips of stems. 

Has. Wet meadows, marshes, etc., very common. The var. B rare. The var. 
, Monk’s Dale, Derby (Barker, 1888). Fr. summer. 

A very common and easily known species, almost always marked by its cuspidate 
stems and branches, or in any case by the leaves, which resemble those of none of our 
other species in structure but H. Schredert and Cylindrothecitum concinnum, both of 
which differ in habit, especially the former ; both, too, having very different, not or 
less decurrent angular cells. . 

HI. cuspidatum is often submerged, and then frequently becomes elegantly 
plumose, with regularly pinnate branches and narrow, strongly divergent leaves. 

The var. cespitosum described above seems sufficiently marked, even in so- 
variable a plant, to deserve a varietal name. The dense habit and the leaves, 
uniformly erecto-patent, neither squarrose below nor convolute above, all narrow and 
pointed, give the plant a very distinct habit. 

40. Hypnum Schreberi Willd. (Aylocomium parietinum 
Lindb.) (Tab. LX. C.). 

Stems erect, rigid, right red, simple or divided, with rather 
close, irregularly pinnate branches, frequently crowded near the top: 
of the stem, which is thus somewhat dendroid; in large deep tufts 
of a very glossy pale or yellowish green. Branches more or less 
curved; terete, julaceous or obtuse, or more commonly slender 
and attenuated. Leaves close, imbricated, more or less erect and 
sheathing, very glossy, lightly plicate, especially when dry, 
scariose; about 1 line long, widely oval-oblong or elliptic, very 
concave, rounded and obtuse at apex with the margins incurved ; 
contracted and narrower, but angular and not rounded at 
insertion; entire or with a few minute crenulations at tip ; 
branch-leaves much narrower, oblong, more pointed. Nerve 
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double, very short and faint; cells linear, 10-15 times as long as 
wide, the walls firm, somewhat incrassate-and porose; at apex 
short, wide; at base somewhat wider, incrassate, at angles 
abruptly swb-quadrate, moderately enlarged, hyaline or more 
usually orange, slightly granulose, forming a rather clearly 
defined triangular patch at each angle, but not distinctly 
projecting below the line of insertion nor strongly decurrent. 
Seta deep red; capsule sub-cylindric, arcuate, not large; annulus 
none. Dioicous. 

Has. Woods and heathlands, common. Fruit very rare, autumn. 

HT. Schrebert may generally be known from its allies, especially too from 
Cylindrothectum conctnnum, which it closely resembles, by the bright red stems which are 
seen conspicuously through the semi-transparent leaves. In leaf-form and structure it 
is only like the Jast species, which frequents moister localities, has a much less woody 
stem, more distinctly cuspidate tips to the branches, and much more striking auricles, 
projecting below the base of the leaf and distinctly decurrent. In A. Schrederi the 
auricular cells are practically confined to the angular space at the corner of the leaf, 
which they fill up as a triangular patch, and while clearly defined are not nearly so 
large, nor so conspicuous and hyaline. 

It isa curious fact that ZH. Schreberz, while with us extremely rare in fruit, is 
always described in continental works on bryology as commonly fruiting. When 
fertile, the capsules are usually produced in considerable abundance. 

HT. Schreberi has some resemblance to Brachythectum purum, which is however 
a softer, more prostrate plant, with large, single-nerved, apiculate leaves. It has 
somewhat the appearance of a Hy/ocomzum, and is by Lindberg placed in that genus. 

116. HYLOCOMIUM B. &S. 

Plants usually of free and rodust growth, irregularly branched 
or more frequently more or less regularly pinnate or bi-tripinnate ; 
the stems most/y stout and robust, hardly radiculose, often with 
dense paraphyllia. Leaves usually large, somewhat scariose, 
generally plicate or rugose when dry, frequently with scattered 
papille at back, from the ends of the cell walls. Nerve single 
and often forked, or double, rarely none; never extending high in 
the acumen ; areolation zarrow-linear, rarely enlarged at angles. 
Dioicous. Seta smooth. Capsule rather large and_ short, 
inclined and curved; lid conical, acuminate or shortly rostrate. 
Peristome perfect. 

Separated from Hypnum by a somewhat natural concourse of 
characters, mostly affecting the habit and appearance of the 
plants, and less easy to describe in terms than to recognise at 
sight. Most of the British species are among our commonest and 

most striking pleurocarpous mosses, and the student soon 
becomes familiarised with them and is able to distinguish 
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them from Hypnum, and from one another, almost at a glance. 
The papillae when present are developed from the end walls of 
the cells, not from their faces as in the Leskeacez. 

i Stem thickly covered with branched green paraphyllia .. 2 
Stem without paraphy lids isessmansey..sdeanerni sanbiaeesatoamtiaiinaieSednaveanvoeianans 5 

Stem closely bi-tripinnate ; Is. imbricate, glossy .. I. splendens 
Stem irregularly or distantly pinnate... iiesisasewseccncarmesnconneneneeseannearnccin 3 

eer eiead oblong-ovate, imbricate, usually one-nerved ... 3. pyrenaicum 
3\Stem-leaves triangular, scarcely imbricate, two-nerved .........ceeeeeceeceeeneee eee eens 4 

2. umbratum 
.g. brevirostre 

Stem-ls. decurrent at base, coarsely serrate ; lid conic........... 
Stem-ls. with rounded base, more finely serrate; lid beaked . 

Us, transversely rugose sdeacesssnencnscanuaueonianemeegaesermeraee 8 rugosum 
5\ Ls. not transversely TUPOSCssesdennmeruan avast ameane aaaher eomtenmRneNT EARN aa 6 

6 Stem-ls. deltoid-ovate, very spreading, plicate .... 7. triguetrum 
Stem-ls. ovate, recurved, scarcely plicate above ......... ce. ceeeeceeceeeneeeeeeeeaeene aoe 7, 

Ls. squarrose-recurved in all directions........... .6. squarrosum 
7 Upper Is. more or less secund, plicate at base ...........csccceeeeeeeeeeee eens 5. loreum 

1. Hylocomium splendens B. & S. (Hypnum splendens 
Hedw.; Hylocomium proliferum Lindb. (Tab. LX. E.). 

Stems long, more or less procumbent and trailing, bright 

reddish, at least in the younger parts, rzg¢d, robust, clothed with 
green, subulate, branched paraphylita ; 4-8 inches long or more, 
forming large loose mats of a glossy, yellowish brown or olive 
green colour ; stems more or less frequently divided, with very 
regular bipinnate, complanate, close branching, occasionally 
tripinnate, very rarely pinnate only; branches and branchlets 
slender, attenuated, often a little curved at points. Stem-leaves 
often crowded, nearly erect when dry, widely ovate or ovate- 
oblong from a broad insertion, more or less abruptly acuminate, 
the point short, straight and obtuse, or variously elongated, 
flexuose, transversely undulate, and slender; plicate at base, 
decurrent, concave, somewhat incurved at margin and channelled 
at point, #-1} lines long, with more or less numerous, scattered, 
acute, spinulose papille at back, especially above ; margin slightly 
recurved at base, more or less strongly denticulate above, with 
fine, often spreading teeth ; nerve double, reaching to one-fourth 
or one-third the length of the leaf; cells linear, flexuose, 8-10 

times as long as wide, almost uniform to base; the basal orange, 
a little larger and incrassate, but ot wide, nor distinct at angles. 

Branch-leaves much smaller, more or less imbricated, concave, 

elliptical-oblong, not plicate, obtusely pointed or slightly acute. 
Perichztial bracts long, the inner erect, sheathing. Seta about 
1 inch long. Capsule orange-brown, ovate-oblong ; lid rostrate. 

Has. Heaths, mountain woods, etc., common. Fruiting less commonly, in 

spring. 
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The regularly and closely bi-tripinnate branching is the most obvious character of 

this species, which otherwise has some similarity to Hypnum Schrebert, but is quite 
different in structural points. The mode of growth is somewhat unusual; at various 

points of the stem, and sometimes at its apex, arise strong, bright green erect shoots, 
usually curved at the tip, with crowded, julaceous leaves and close, short, simple 
branches atthe summit, being usually unbranched below; theseshootsgradually develope 
into the slender, bipinnate fronds, duller in colour, and gradually becoming more 
prostrate, characteristic of the older part of the plant; when these innovations arise 
laterally, the stem becomes divided, when on the other hand they form a prolongation 
of the stem, the Jatter becomes interruptedly bipinnate. These more or less erect, 
bright green shoots, are often very characteristic and distinct. Slender forms some- 
times occur among other mosses with more erect, simply pinnate stems, and these 
become more difficult to distinguish in the field from Aypnem Schrebert and from 
Hylocomium umbratum. The acuminate stem-leaves and the numerous paraphyllia, 
quite visible with the lens, will distinguish it from the first; while in Hy/. umbratum 
the branching is more irregularly pinnate, hardly ever at all distinctly complanate, the 
-stem-leaves shorter and wider and more distinctly striate, and all the leaves more 
triangular, more crisped when dry and less scariose, the colour usually of a brighter 
-green, not yellowish brown nor olive. 

The distant, spinulose papillae on the back of the leaves are often very few, but 
frequently very numerous and distinct ; on the branch-leaves they are usually reduced 
‘to indistinct notches. 

2. Hylocomium umbratum B. & S. (Hypnum umbratum 
Ehrh.) (Tab. LX. H.). 

Slender, rigid, more erect than H. splendens, more irregularly 
and less complanately branched, pinnate or bipinnate ; branches 
unequal, s/ender, more or less attenuated, frequently drooping, 
sometimes somewhat interruptedly crowded; stems reddish, 
clothed with numerous paraphyllia ; forming loose, deep tufts, 
3-8 inches high, of a bright or yellowish green, not very glossy. 
Stem-leaves not densely crowded, sometimes distant, vather 

Spreading, about 1 line long, widely, almost equilaterally 
triangular, more or less longly acuminate, or only very acutely 
pointed, decurrent, strongly plicate, somewhat undulate at margin 
with very strong, unequal, often spreading and recurved teeth all 
round; nerve double, reaching about half-way; cells as in H. 
splendens, or a little larger and longer, not distinct at angles; 
without papille at the back of the leaf. Branch-leaves smaller, 
triangular-ovate or widely ovate. Perichetial bracts squarrose 
at the points. Capsule rather short, ovate ; lid shortly apiculate. 
Dioicous. 

Has. Mountain woods on rocks and earth. Very rare. North of England. 
‘Scotland. Fr. very rare, spring. 

The very numerous paraphyllia combined with the slender habit distinguish 
this species from all but ZH. splendens ; the branching is never distinctly complanate, 
nor so regularly bipinnate as in that ; and the leaves are always more distinctly plicate, 
somewhat undulate and more altered when dry, and more triangular, even the branch- 
leaves. Eurhynchium prelongum var. Stokestt sometimes resembles it in habit, but 
the squarrose stem-leaves and narrow branch-leaves alone will distinguish that plant 
-without recourse to the microscope. 
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3. Hylocomium pyrenaicum Lindb. (Aypnum pyrenaicum 
Spruce; Ay/. Oakesiz Sull., Schp. Syn. et mult. auct.) 

(Tab. LX. F.). 

Stems prostrate, with ascending, somewhat pinnately 
arranged, almost simple, straight or curved branches, rather 
tumid, obtuse or pointed. Tufts low, straggling, dark olzve 
green or yellowish, glossy; paler at the tips of the branches. 
Stems reddish brown, densely crowded with paraphyllia. Leaves 
distant or crowded, large, erect or spreading, concave, rounded- 
ovate, or widely ovate-oblong, abruptly contracted to a usually 
short, wide, acute, somewhat twisted acumen ; narrowed at base, 

strongly plicate, margin revolute, strongly toothed, nerve single, 
reaching about half way, rarely forked or double; areolation as 
in the last two species, a little shorter and wider at apex and 
base; not papillose at back. Fruit very rare, not found in 
Britain. 

Has. Mountain rocks at high elevations, very rare ; Ben Lawers and one or 
two other Scotch mountains. 

Very distinct from the allied species, in the habit, the large, rounded, 
sometimes hardly pointed and usually at most shortly acuminate leaves, rendering the 
branches robust and tumid in appearance. Stunted forms of Aztetrichia curtipendula 
sometimes approach it in habit, but the stem without paraphyllia, the more gradually 
tapering leaves, etc., will distinguish that species on careful examination, even in the 
field. Ay. brevirostre is also somewhat like it, but the leaves are more triangular in 
outline, more longly acuminate, and the plant much more rigid. American 
specimens of this plant which I possess are much more slender, with narrow, 
attenuated branches and narrower, julaceous leaves, giving the plant a very similar 
appearance to that of Eurhynchium cirrosum. 

The name pyrenadcum, being published by Spruce with No. 4 Musci Pyrenaici, 
in 1847, must take precedence of Sullivant’s name, published in 1848. 

4. Hylocomium brevirostre B.& S. (Hypnum brevirostre 
Ehrh.) (Tab. LX. G.). 

Robust, vzgzd, in large tufts or masses of a rather dull but 
glossy green, often yellowish. Stems much divided, 3-6 inches 
long, erect or procumbent and arched, with irregularly pinnate, 
long or short, often curved, and attenuated branches, rooting 
occasionally at the tips, not complanate, usually crowded, giving 
a bushy habit to the plant. Stems reddish, with smaller and less 
conspicuous paraphyllia than in the last. Stem-leaves crowded, 
erecto-patent, not or hardly secund, usually squarrose, large, 
about 1 line long, wzdely cordate-triangular or cordate-ovate, 
suddenly narrowed at the summit to a moderately long, somewhat 

channelled, tapering acumen, at base semi-amplexicaul, with very 
large, rounded, sometimes decurrent auricles; plicate, especially 
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when dry; more finely and regularly denticulate than in the last ; 
nerve double, reaching nearly to one-third of the leaf or less, 
rarely higher. Median cells as in the previous species, towards. 
base a little laxer, with the walls strongly porose and sinuose. 
Branch-leaves narrower, less squarrose, strongly striated when 
dry. Capsule widely ovate-oblong, turgid, lightly striate when 
dry, lid acuminate, not rostrate. 

: Has. Subalpine and mountain woods, common ; rare in the lowlands. Fr. 

spring, rare. 

More robust than the preceding species of the genus, and somewhat intermediate 
in habit between them and the following ones, from all of which it is distinguished by 
the presence of paraphyllia, which, though rather inconspicuous are usually numerous. 
In its habit and striate leaves it resembles Zurhynchium striatum, but the leaves are 
more finely, and, the stem-leaves especially, more abruptly acuminate. The same 
characters will distinguish it, even more strongly, from robust forms of Brachythecium 
rutabulum. 

5. Hylocomium loreum B. & S. (Hypnum loreum L.) 
(Tab. LX. 1.). 

Robust, stems 4-10 inches long, flexuose, procumbent, slightly 
divided, more or less regularly, often interruptedly pinaate, 
without paraphyllia; the branches equally robust, arcuate, 
attenuated, less commonly straight, often rooting at the tips, 
more or less complanate, but not conspicuously so. Tufts large, 
soft, pale, often greyish green or yellowish, glossy. Leaves 
densely imbricated, wsually more or less falcato-secund and 
homomallous, rigid, large, 14-2 lines long, from an ovate or 
broadly oblong base gradually tapering to a long, fine, linear- 
lanceolate, channelled, strongly recurved acumen, strongly and 
regularly plicate, finely and indistinctly denticulate all round, 
almost nerveless or with two very short, faint striae or nerves ; 
areolation almost as in H. drevirostre, smooth at back. Branch- 
leaves almost similar, rather narrower. Perichztial bracts long, 
sheathing, with slender, squarrose points. Seta 1-13 inches long, 
stout. Capsule short and thick, ovate-oblong, lightly striate 
when dry and empty; \id more or less longly acuminate. 

Has. On the ground and rocks in woods, principally subalpine ; frequent. Fr. 

spring, not uncommon. 

A very distinct species, somewhat intermediate in appearance between 4H. 
triquetrum and H. sguarrosum, with the leaves arcuate rather than squarrose and by 
this alone easily distinguished ; it is also much more robust than the latter, with 
strongly plicate, more rigid leaves, although the stems are moderately soft and 
flexuose. In the absence of paraphyllia and the gradually tapering leaves, almost 
equal on stem and branches, it is quite distinct from the preceding species. Like H. 
splendens it fruits freely and not uncommonly in damp subalpine woods. 
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6. Hylocomium squarrosum B.&S. (Hypnum squarrosum L.) 
(Tab. LX. J.). 

Stems more or less erect, without paraphyllia, usually 
prostrate at base and then ascending or erect, tall, 4-6 inches, 

more Slender and flexuose than in FH. loreum and H. triquetrum, 
forming dense pale green or yellowish green soft tufts, whitish 
below, glossy. Leaves more or less crowded, 14 lines long, from 
an erect, sheathing, cordate-ovate base suddenly recurved- 
Squarrose, in a long, gradually tapering, linear-lanceolate, 
channelled acumen, imbricated all round the stem, zot secund ; 

at apex of stems stellately spreading so as to render the stems 
very obtuse; not plicate, or very lightly so at base only; finely 
denticulate, especially above; nerve short and faint, double, 
hardly reaching half way; cells rather larger than in the 
preceding species of the genus, 8-Io times as long as wide, 
smooth at back; angular wider, short, rectangular-hexagonal, 
opaque or pellucid, often orange, very numerous, forming large, 
distinct but not well-defined auricular patches extending con- 
siderably towards the nerve. Branch-leaves smaller, narrower, 
less squarrose. Seta slender, 1-13 inches long, capsule short, 
turgidly oval, gibbous at back; lid acutely conical. 

Var. 8. calvescens Hobkirk (Hypnum calvescens Wils.; Hyl. 
calvescens Lindb.; Hyl.squarrosum var. subpinnatum Schp.,Syn.). 
Stem-leaves usually wider at the base, cordate-triangular rather 
than cordate-ovate; generally but not always somewhat distinctly 
plicate below when dry, more shortly acuminate, more strongly 

denticulate above, the auricles more clearly defined and pellucid; 
stems more closely pinnate, with robust or more slender, 
attenuated, flexuose branches; branch-leaves very distinct from 
the stem-leaves, wzdely ovate, very shortly acuminate or only 
acute, not squarrose, half twisted when dry. 

Has. Grassy banks, hedgerows, etc., abundant. Fruit rare, wintgr and spring. 

A very common species, known at once by its pale colour, tall, somewhat soft and 
slender stems, and strongly recurved-squarrose leaves ; the acumen of which spreads 
in different ways, sometimes about horizontally but often so strongly reflexed as to be 
parallel] with the stem and to touch the leaf immediately below it. The more strongly 
reflexed rather than recurved leaves, not falcato-secund, not or hardly striate, and the 
much more slender and softer habit of the plant abundantly separate it from H. loreum ; 
while H. ¢réguetrum is still more distinct in its straight, not reflexed nor recurved 
leaves, scabrous at back, and by its much more robust, stiff habit. 

An almost prostrate form is not unfrequently found by roadsides and on the beds 
of dried up pools. 

The var. ca/vescens is a very curious and distinct form, when typical; it bears a 

great resemblance in its strongly marked forms to Hy/. drevirostre, but the smooth 
stems without paraphyllia at once separate it. It appears to me clear that it can only 

GI 
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be held a variety of the present plant, for in specimens sent me by Mr. Whitehead 

from Dolgelly, the stem-leaves have exactly the squarrose-recurved direction of Z. 

squarrosum, though wider at base, and more shortly acuminate ; the characters 
attributed by Lindberg to the fruit, moreover, viz., a short striated capsule, and short 

seta, are equally applicable to forms of A. sgwarrosum. The leaves vary in form and 
direction on the same stem, and it is altogether a somewhat ill-defined, but neverthe- 

less very remarkable variety. It is more rigid and robust than the type, with a habit 
somewhat approaching that of slender forms of the following species. 

7. Hylocomium triquetrum B. & S. (Hypnum triquetrum L.) 
: (Tab. LX. K.). 

Very robust, 7ig7d, 4-8 inches high, deep bright green or 
yellowish, in large mats. Stems more or less ascending at base 
or altogether erect, very stout and rigid, simple or slightly 
divided, branched unequally and irregularly, or with pinnate but 
not complanate branches which are close and give the plant a 
bushy appearance. Leaves very large, 2 or nearly 3 lines long, 
rigidly divergent or horizontally spreading from the base both 
wet and dry, rarely secund, straight, very stiff and scariose, 
glossy, widely deltoid-triangular, at base widely rounded- 
auriculate from a rather narrow decurrent insertion, then 
gradually tapering upwards to a wider or narrower acute point, 
hardly acuminate, plicate, especially when dry, closely denticulate 
all round, with two parallel slender nerves reaching about ? the 
length of the leaf; upper areolation resembling that of 4. 
squarrosum, at basal angles wide, pellucid, hexagonal-oblong, 
but not so distinct as in the last spectes nor forming such marked 
auricles; back of the leaf in the upper half scabrous with rather 
close, stout, spinulose papille. Seta 1-1} inches long; capsule 
rather large, turgidly oblong, gibbous at back, almost smooth or 
widely striate when dry and empty ; lid acutely conical. 

Has. On the ground in woods, hedges, etc. Common. Fruit not common, 
winter. 

This is one of our most robust and finest species, especially when fully developed 
and luxuriant ; like the last species it is a more lowland plant than the preceding 

species of the genus. It is abundantly distinct in its robust, rigid stems, tumid and 
bristling with the squarrose, straight. not recurved, plicate, deltoid leaves. The 
branches are very unequal, sometimes short, obtuse, with leaves similar to those of 
the stems, at others longer, slender and attenuated, at the apex at least, with the 
leaves very much smaller and narrower. 

Owing to the very rigid, yet elastic texture of the plant, this moss is largely used 
for packing china, and other brittle articles. 

8. Hylocomium rugosum De Not. (Hypnum rugosum 
Ehrh., Schp. Syn. et plur. auct.) (Tab. LX. D.). 

Stems more or less procumbent or ascending, not radiculose 
nor with paraphyliia, twice or thrice divided, with the divisions 
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long, flexuose, simple or with few, short, more or less regularly 
pinnate branches; 2-4 inches long. Stems and branches very 
tumid and robust with the large, closely imbricated, concave 
leaves ; forming large, glossy, yellow7sh green or golden brown 
tufts. Leaves 13-2 lines long, widely oblong-lanceolate or ovate- 
acuminate, rather rapidly tapering to a moderately long, acute, 
flexuose acumen, regularly falcato-secund but not circinate nor 
very strongly curved, except at the tips of the branches, which 
are slightly hooked; somewhat membranaceous in texture, 
longitudinally plicate and strongly transversely undulate-rugose 
both when wet and when dry, narrowly revolute at margin for 
the greater part of its length, more or less strongly denticulate, 
at back studded with more or less numerous but not crowded, 
stout, acute, spinulose papillz, pointing forward; nerve single, 
often slightly forked, very slender in the upper part, reaching 
half or two-thirds the length of the leaf. Cells short, 5-8 times 
as long as wide, linear, obtuse, flexuose, incrassate, almost 
uniform to mid-base; angular very numerous, small, irregularly 
quadrate-rounded, sub-equal, very distinct, but opaque and 
granulose, forming distinct angular bands reaching high at 
margin but not wide. Dioicous. 

Has. Among grass, etc., on rocks, preferring those which are calcareous ; 
principally on mountains. Not common. Fruit not found in Britain. 

A very distinct and not very variable plant, somewhat resembling Hypxum 
Lycopodioides in habit, but of quite different structure, and found in quite distinct 
habitats, with the undulations not large and irregular as in that, where they are 
merely the result of drying, but small, strong, and more regularly transverse, almost 
as marked in the moist state as when dry. The spinulose papillze at back are often 
very numerous and striking. Schimper places it in the sub-genus Rhytidium of 
Hypnum, but it appears to be as much at home in the present genus as in Hypnum, 
and in some respects, especially in the papillose leaves, more so. 
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P.34. Catharinea undulata var. Haussknechtit.—The opinion 
expressed in the note on the above plant has been strongly 
confirmed by the examination of a plant which I gathered in 1895, 
when the note in question was already in print. The plant 
referred to was growing in sandy dédr7s in a stream below Scale 
Force, Buttermere, and at first sight presented no difference from 
the ordinary form of C. undulata growing in such habitats. On 
examination, however, the young fruits were found to be, in 
several instances, aggregate, to the number of 2-3 in a peri- 
chzetium, though in most cases they were single. The antheridia 
and archegonia were in the same flower in all the stems I 
examined, though it was not easy to say whether the inflorescence 
should be termed paroicous or synoicous ; and in several cases the 
stem was just beginning to be prolonged, beyond the inflorescence, 
in such a way as to render the seta lateral. Thus in all essential 
respects the mode of fruiting was that of C. Haussknechti Broth. 
On the other hand the plants, though somewhat slender, were by 
no means unusually so for C. undulata ; the leaves were quite as 
tapering and acute as usual in that species; the capsules, though 
very young, showed every appearance of becoming curved as 
strongly as in the typical form; in short there was absolutely 
nothing to separate the plant from C. undulata except the 
paroicous or synoicous inflorescence. The aggregate sete, as 
has been shown, occur in forms of that species; while the 
prolongation of the axis is only what normally takes place in the 
case of the male plant. I cannot feel the slightest doubt that in 
“C, Haussknechtit Broth.” we have a simple variety or sport 
of C. undulata having antheridia and archegonia mixed together, 
instead of the normal male (and subsequently fertile) plant. 

P. 113, |. 12.—For flagellz read flagella. 
P. 120, |. 27.— For opus cit. read op. cit. 
P. 142, |. 7 from bottom.—For Rhacomitrium read Grimmia- 
P. 168, top.—Key to Pottia. 

End SERV AMIAU LE), PELSISEERE vcj.nz. -cansecnnnnsannmiunvendanuietinnsnaienaina nia weariCsitedeehenaad 2 
Lid larger, deciduous 

Capsule sub-globose ; calyptra rough at apex .......cesecceeeseeeeeeeeeaeeeee ees I. recta 
Capsule: elliptie:s ‘calyptia SMOOEN,.2it..00.. ene caedbceasneerinasiecsiencedensaes 2. bryoides 

Peristome absent, or rudimentary’ cscscacisersssseasornuvesivavmanrantannmentermacreaneien 4 
PeristOme present: xmns-seaceusvanaeoemiennaetamiacnts siitkauey Bani anaeNekbeth wieramnae aban IL 
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Ls. serrulate at apex, nerve usually vanishing ..........cecseeeeeeneeseeeee eens 3. Heimit 
Ls, entire, nerveiexcurrent ..visiseseerrsueedescensis 
Lid conic; leaves ovate-lanceolate 
Lid beaked ; leaves oblong or obovate .......:.cccceececseeeeeceeeeteaneseeeueessenecteun ees 6 

Ls. quite smooth ; capsule short, turbinate............cceeeeeeeneeeeeeen ees 4. truncatula 
Ls. papillose ; capsule more or less oval or elliptic..........cceseeseeeeceeeeeee ceeeenees 7 

Calyptra scabrous above jggeccccconsamscwesmnsaieurmenasas 8 
7 Calyptra Smooth. -ssixisisansaansugomesnnandemennagnenias aniveweneadiatamnsiogsneaespaininene eutowiss 9 

Capsulesoval 3 wppér Cells rather lax: sa sissssscnisciwionncaennindaan cowmcacdamanes 7. asperula 
Capsule long-elliptic ; upper cells small ...... . 6. Welsoné 

Ls. with rather long hair-points, in 8 ranks .. 0 sakade lacie naneeny 5. crintta 
9 Nerve excurrent in a short POMC. cco viiver. sides dhindiia sense ant oasinn ds aemenMeia a usual 10 

eh Ls. oblong, in 5 ranks; peristome rudimentary ................::ceeeee 4*. intermedia 
Ls. obovate-spathulate, in 8 ranks, very green ; peristome absent...¢*. wzridzfolia 

i Nerve vanishing ; ls. broad, in a bulb-like tuft............cccccseeeeeee eens 12. latifolia 
INGEVe: CXCUELENE cic) nasaaaniwiaiannttatnnematmnagtadeanincancnatinmhen onaied iene semtnataditiensnatndelss 12 

i Lid conic ; calyptra scabrous above .. .. 9. Starkeana 
Lid. rostrates ‘caly ptra, sim Ootht .s2.,.j..d.eoecos cence darian awee ees CMR NER 13 

: {were excurrent in a rather long point ; cells lax ... IZ, lanceolata 
3Nerve excurrent in a short mucro ; cells small .....ccseeeeeeseeseeeeeees IO. c@espitosa 

P. 180, l. 10 from bottom.—For cavifolia read latifolia. 
P. 186, 1. 5 from bottom.—For ardorescent read arboreal. 
P. 202, Leptodontium gemmascens.—Under Habitat add 

Dartmoor (Holmes). 

P. 215, middle.—For 7. unguiculata read B. ungutculata. 

P. 230, Encalypta ciliata.—Since the printing of the note on 
this species a valuable paper by Mrs. Britton has appeared in the 
Bulletin of the Torrey Bot. Club, (Nov., 1895) containing Notes 

on the Genus Leersia Hedw. (Encalypta Schreb.). Mrs. Britton 
has examined the type specimens of &. Macouni Aust., and finds 
that with a single exception (the seta is smooth, not papillose) 
the description given by Lesquereux and James is quite correct ; 
and she concludes trom a comparison of specimens that Kindberg 
must have had an altogether different plant under examination, 
not the true &. Macounii; possibly indeed £. vulgaris var. 
pilifera, specimens of which were distributed as &. A/acounid 
(Macoun, Canadian Mosses, No. 133). This being the case, 
Macoun and Kindberg’s remarks in the Catalogue of Canadian 
Mosses and my own criticisms upon them become irrelevant, as 
regards £. Macounii Aust. at least, though possibly they may 
hold good more or less with regard to the Norwegian plant 
mentioned in my note, and if for £. Macouniz Aust. we read £. 
borealis Kindb. In any case, I think the view taken in my note 
is confirmed, viz., that there is no sufficient evidence that two 
distinct species have been confused under the name of 4. czliata. 

P. 325, 1. 16 from bottom.—For var. glaciale read var. 
glacialis. 
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P. 337, 1. 16—For B. erythrocarpoum read B. erj'thro- 

carpum. 

P. 341, 1. 2—For Plagiobryum julaceum read Plagiobryum 
Zierit. 

P. 369, last line-—For /y/. Oakesii read Hyl. pyrenaicum. 

P. 378, 1. 8.—For Prterogonium filiforme read Pterogonium 
gracile. 

P. 447, 1. 19.—For. var. zrrigatum read var. virescens. 

REFERENCE TO SPECIES AND VARIETIES DESCRIBED 

AND PUBLISHED FOR THE FIRST TIME IN THE 

PRESENT WORK. 

Cynodontium polycarpum Schp. var. laxirete Dixon 2. var...p. 73 
Bryum alpinum Huds. var. distantifolium Dixon n. var. ...p. 338 
Fontinalts antipyretica L. sub-species dolosa Cardot n. sub-spec. 

a [p- 355 
Fontinalis Dixont Cardot 1. Sp. .icsecceccsseee cesses cee eee eee eecces Pp. 356 
Brachythecium rivulare B. & S. var. tenue Dixon n. var....p. 404 
Eurhynchium tenellum Milde var. scabrellum Dixon n. var... 

[p. 421 
Amblystegium curvicaule Lindb. var. strictum Dixon x. var... 

[p. 448 
Hypnum cuspidatum L. var. cespitosum Whitehead x. var ...p. 493 
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[Synonyms are printed in italics. The numbers printed in 
ordinary type refer to the page where the species is described ; 
numbers printed in italics refer to the page where a species or 
variety is mentioned outside its own genus. ] 

Acaulon C. M, 162 

mediterraneum Limpr., 164 
muticum C. M., 163, 765 
triquetrum C. M., 164 

Afzelia pustlla Ebrh., 63 

Amblyodon P. Beauv., 277 

dealbatus P. Beauv., 278 

Amblystegium B. &5S., 440 
aduncum Lindb., 463 
chrysophyllum Vindb., 455 
confervoides B. & S., 442 
cordifolium De Not., 488 
curvicaule Lindb., 447 
cuspidatum De Not., 490 
dilatatum Lindb., 483 
eugyrium Lindb., 484 
elodes Lindb., 453 
exannulatum De Not., 462 
falcatum Lindb., 467 
filicinum De Not., 445, 784, 477, 

457, 406 ; 
filicinum var. trichodes (Brid.) 246 
fiuttans De Not., 461 
fluviatile B. & S., 445 
giganteum De Not., 489 
glaucum Lindb., 466 

» var. seedcatum Lindb., 468 
intermedzum Lindb., 465 
irriguum B. & S., 444 

3 var. spinifolium Schp., 

444, 447 
Kneifiz B. & S., 458 
Kochii B. & S., 449, 453 
lycopodtotdes De Not., 460 
molle Lindb., 482 
ochraceum Lindb., 485 
palustre Lindb., 481 
polygamum B. & S., 453 
radicale B. & S., 443 
revolvens Lindb., 464 
riparium B. & S., 452 
sarmentosum De Not., 490 
scorpioides Lindb., 486 
Sendtnert Lindb., 459 

serpens B. & S., 442, 374, 400, 
420, 450 

Sprucei B. & S., 441, 379 
stellatum Lindb., 454 
stramineum De Not., 487 
trifartum De Not., 488 
varium Lindb., 443 
vernicosumt Lindb., 464 
Wrlsont Lindb., 460 

Amphoridium Schp., 234, 276 
lappontcum Schp., 235 
Mougeottt Schp., 235 

ANDREAACEA, 23 

Andreza Ehrh., 24 

alpestrts Schp., 25 
alpina Sm., 25 
crassinervia Bruch, 27 
Salata Schp., 27 
Hartmani Thed., 26 
Huntiz Limpr., 27 
nivalis Hook, 29 
obovata Thed., 25 
petrophila Ehrh., 24 

~ var. flaccida Schp., 25 
55 var. homomalla Thed., 

25 
petrophila var. sylvicola Schp., 

25 
Rothii Web. & Mohr, 26 

» var. frig¢da Lindb., 27 
rupestris Schp., 26 
Sparsifolia Zett., 25 

Anisothecium Mitt., 79 
crispum Lindb., 84 
Greville? Lindb., 84 
rubrum Lindb., 83 
rufescens Lindb., 82 
squarrosun: Lindb., 85 

Anodus Donianus B. & S., 62 

Aneectangium Schwegr., 233 

cespitictum Schwegr., 86 
compactum Schwegr., 233, 72376, 

212, 235 
Hornschuchianum Funck, arg, 233 
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lapponicum Hedw., 235 
Mougeottt Lindb., 235 
pellucidum Wils., 233 

Anomobryum Solms, 317 
Juliforme Solms, 317 

Anomodon Hook. & Tayl., 374 

attenuatus Fliibn., 375. 
longifolius Hartm., 375, 374 
viticulosus Hook. & Tayl., 375 

Antitrichia Brid., 369 

curtipendula Brid., 369, 400, 495 

Arehidium Brid., 53 

alternifolium Schp., 53, 55, 56 
phascoides Brid., 53 

Astomum Mittentz B. & S., 206 
Atrichum P. Beauv., 33 

angustatum B. & S., 35 
crespum Sull., 36 
Haussknechtit Jur. & Milde, 34 
undulatum P. Beauv., 34 

o var. attenuatum B. & 

S., 35 

Aulacomnium Schwgr., 280 

androgynum Schwgr., 282 
palustre Schwegr., 281, ros 

55 var. polycephalum Hiibn., 
282 

turgidum Schwgr., 280 

Barbula Hedw., 90 

aciphylla B. & S., 788 
acuta Brid., 198 
aloides Fiirnr., 180 
ambigua B. & S., 179 
atrovirens Schp., 180 
brevifolia Lindb., 192 

brevirostris B. & S., 178 
canescens Bruch, 183 
cavifolta Schp., 178 
ctrrifolia Schp., 219 
cominutata Juratz., 200 

convoluta Hedw., 200 
cunezfolia Brid., 181 

curvirostrés Lindb., 212 

cuspidata Schultz, 201 
cylindrica Schp., 196 

f var. winealis Braithw., 

197 
fallax Hedw., 193 
Sragilis B. & S., 222, 220 
gracilis Schwgr., 198 
Hornschuchiana Schultz, 199 
icmadophila Schwgr., 198 
inclinata Schwegr., 219 
zntermedia Milde, 187 

levipila B. & S., 186 
latifolia B. & S., 185 

lurida Lindb., 191, 68 
marginata B. & S., 182 
mucronata Brid., 224 

Miillert B. & S., 188 
muralis Timm, 183 

33 var. raupestris Schultz, 183 
pagorum Milde, 186 
papillosa C. M., 189 
recurvifolia Schp., 194 
veflexa Brid., 194 
revoluta Brid., 199 
rigida Schultz, 179 
rigidula Mitt., 195 
rubella Mitt., 191 
ruralis Hedw., 187 
ruraliformis Besch., 188 
sinuosa Braithw., 197 
spadicea Mitt., 195 
squarrosa Brid., 223 
subulata P. Beauv., 184 

x var. angustata Schp., 185 
tophacea Mitt., 192 

5s var. acutifolia (Schp.), 

IOZ 
tortuosa Web. & Mohr, 221 
unguiculata Hedw., 200, 77, 275 
Vahliana Schultz, 182 
vinealis Brid., 197 
Woodiz Schp., 191 

BARTRAMIACEA, 284 

Bartramia Hedw., 287 

crispa Sw., 289 
Halleriana Hedw., 290 
ithyphylla Brid., 288 
norvegica Lindb., 290 
CEderi Sw., 287 
pomiformis Hedw., 289 
pumila Turn., 294 
stricta Brid., 288 

Bartramidula Wilsont B. & S., 291 

Blindia B. &S&., 85 

acuta B. & S., 86, 87, ro2. 
cespiticia Lindb., 86 
trichodes Lindb., 87 

Brachydontium Bruch, 66 
trichodes Fiirnr., 66 

Brachyodus Fiirnr., 66 
trichodes Fiirnr., 66, z60 

Brachythecium B. & S., 397 

albicans B. & S., 400 
czespitosum Dixon, 408, 794, 415, 

S ee, : 
campestre B. & S., 402 
ctrrosume Schp., 413 
glaciale B. & S., 405 

»» var. subsecundum Husn., 

405 
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glareosum B. & S., 400, 396, 3797 
illecebrum De Not., 409, 428 
letum B. & S., gog 
Novee-Anglize Sull., gg8 
plicatum B. & S., 399, 397 
plumosum B. & S., 407, 485 

oF) var. homomallum B. & S., 

go8 
populeum B. & S., 407, 393, 415 
purum Dixon, 410, 492 
reflexum B. & S., 405 
rivulare B. & S., 403 
rutabulum B. & S., 402, 425, 496 

“a var. longisetum B, & S., 

403 
3 var. robustum Schp., 

403 
salebrosum B. & S., 401, gg 
Starkei B. & S., 404 
velutinum B. & S., 406, 429 

55 var. intricatum Hedw., 

407 
9 var. prelongum B. & S., 

407 

Breutelia Schp., 297 

arcuata Schp., 297 
chrysocoma Lindb., 297 

Bruehia Schwgr., 78 

Bryum Dill., 313 

aciculare L., 150 
acutum Huds., 86 
affine Lindb., 330 
albicans Wahl., 310 
alpinum Huds., 337 

35 var. meridionale Schp., 

338 
apocarpum L., 131 
argenteum L.., 340, 7737 
atropurpureum Web. & Mohr, 

336 
badium Bruch, 331 
barbatum Wils., 33 
Barnesii Wood, 336 
bicolor Dicks., 336 
bimum Schreb., 328 
Brownianum Dicks., 31 
cestum Vill., 67 
cespiticium L., 331 

es var. Kunzet Braithw., 

331 : 
calcareum Dicks., 65 
calcareum Lindb., 322 
callistomum Dicks., 83 
calophyllum R. Br., 319 
canariense Schp., 332 
capillare L., 333 

», var, elegans (Nees), 774 
3 var. obconicum Hiibn., 

595 

carneum L., 310 
catenulatum Schp., 309 
cernuum B. & S., 318 
cernuunt Lindb., 323 
ctliatum Dicks., 160 
ctnclidtordes Blytt, 349 
ctrratum Yornsch., 330 
concinnatum Spr., 318 
conoideum Dicks., 237 
créispume Gmel., 241 
cucullatum Schwgr., 306 
cunetfolium Dicks., 181 
cuspidatum Schp., 330 
cyclophyllum B. & S., 325 
Davieszz Dicks., 158 
dealbatum Dicks., 278 
Donianum Grev., 334 
Duvalii Voit, 325 
elegans Nees, 334 
erythrocarpum Schwegr., 335 
fallax Milde, 323 
Sasctculare Schrad., 151 
SJasctculare Dicks., 274 
Fercheliz Funck, 333 
filiforme Dicks., 317, 973 
Jilum Schp., 309 
fiavescens Dicks., 77 
flextfolium Dicks., 202 
flexuosum L., 93 
Forstert Dicks., 237 
Sragile Dicks., 95 
fSulvellum Dicks., 101 
gemmiparum De Not., 338 
gracile Schleich., 309 
gracile Wils., 300 
Griffithianum Dicks., 261 
heteromallum Dill., 80 
inclinatum Bland., 322 
incurvum Huds., 37 
intermedium Brid , 330 
Julaceum Sm., 317 
Juliforme Schp., 317 
Kunzet Hornsch., 331 
lacustre Brid., 321 
Ludwigit Spreng., 308 
Marratii Wils., 320 
Mildeanum Juratz., 339 
montanum Lamarck, 60 

Miihlenbeckii B. & S., 339 
murale Wils., 337 
murale L., 183 
Neodamense Itzigs., 329 
nudum Dicks., 266 
nutans Schreb., 305 
obconicum Hornsch., 334 
Gderé Gunn., 287 
origanum Bosw., 327 
pallens Sw., 324 
pallescens Schleich., 330 
paucifolium Dicks., 64 
pelluctdum L., 76 
pendulum Schp., 318 
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piliferum Dicks., 175 

polyphyllum Dicks., 157 
pomrforme L., 289 
proliferum Sibth., 341 
provinciale Philib., 332 
pseudo-triquetrum Schwgr., 329 
pulvinatum L., 137 
purpurascens B. & S., 320 
pusillum Hedw., 177 
pyriforme L., 272 
recurvifolium Tayl., 203 

roseum Schreb., 341 
rubellum Hofin., 191 
rubens Mitt., 336 
rufescens Dicks., 82 
rurale L., 187 
Sanguineun Brid., 335 
schistt Gunn., 103 
Schleichert var. latifolium Schp., 

326 
scoparium L., 107 

spectosum Voit, 324 
Spinosum Voit, 348 
sguarrosum L., 279 
Stirtont Schp., 335 
subulatum L., 184 
torguescens B. & S., 333 
tortuosum L., 221 
Tozert Grev., 311 
trichoides L., 278 
truncatulum L., 169 
turbinatum Schwer., 326 

. var. latifolium B. & S., 
g08 

uliginosum B. & S., 323 
undulatum 1... 34 
unguiculatum Huds., 200 
ventricosum Dicks., 329 
verticillatum L., 213 
virens Sw., 74 
virddisstmum Dicks., 236 
viridulum L., 209 
Warneum Bland., 319 
Ziertt Dicks., 312 

BUXBAUMIACEA, 47 

Buxbaumia Hall., 48 

aphylla L., 49 
indusiata Brid., 49 

Camptothecium B. & S., 396 

lutescens B. & 5S., 396, goo 
nitens Schp., 397, 392 

Campylium Halleri Lindb., 456 
Aispidulum var. 

Lindb., 456 

Campylopus Brid., 89 

adustus De Not., 9& 
alpinus B. & S., 97 

atrovirens De Not., 96 

Sommerfeltie 

INDEX. 

brevifolius Schp., 90 
brevipilus B. & S., 98 
densus B. & S., 95 
flexuosus Brid., 93 

99 var, major Boul., 9¢ 
3 var. paludosus Schp., 94 

fragilis B. & S., 95, 776 
introflexus Brid., 97 
longipilus Brid., 96 
Millerd Juratz., 95 
paradoxus Wils., 94 
polytrichoides De Not., 97 
pyriformis Brid., 94 

a var. Miilleri (Juratz.), 95 
Schimperi Milde, 91 
Schwarzii Schp., 92 
setifolius Wils., 96 
Shawii Wils , 92 
subulatus Schp., 90 
turfaceus B. & S., 94 
viridis Lesq. & Sull., 772 

Campylostelium B. &S., 159 

saxicola B. & S., 159, 3700 

Catharinea Ehbrh., 33 
angustata Brid., 35 
crispa James, 36 
Haussknechtit Broth., 34, 500 
lateralis Vaizey, 35 
tenella Rohl, 35 
undulata Web. & Mohr, 34, 3745 

‘i var.  Waussknechti¥ 
Dixon, 500 

Catoscopium Brid., 285 

nigritum Brid., 285 

Ceratodon Brid., 67 

conicus Lindb., 68 
minor Aust., 69 
purpwreus Brid., 68, 73, 797 

Cinelidium Sw., 351 

stygium Sw., 351, 350 

Cinclidotus P. Beauv., 224 

aquaticus B. & S., 226 
Brebissoni Husn., 224 
fontinaloides P. Beauv., 225, 732 
riparius Arnott, 225 

+) var. Zerrestrzs B. & S., 224 

Cladodium uliginosum Brid., 323 

Climacium Web. & Mohr, 388 

dendroides Web. & Mohr, 388 

Conomitrium Mont., 778 

Conostomum 6&w., 286 

boreale Sw., 286 



INDEX. 507 

Coseinodon Spreng., 156 

cribrosus Spr., 157 
humilis Milde, 756 
Patersoni Ferg., 156 

CRYPH4ZACE, 357 

Cryphza Mohr, 358 

arborea Lindb., 358 
heteromalla Mohr, 358, 760 

Ctenzdiim molluscum Mitt., 478 

Cylindrothecium B. & S., 389 
concinnum Schp., 389, 497, 492 

Cynodontium Schp., 71 

Bruntoni B. & S., 71, 69, &8 
gracilescens Schp., 73 

a6 var. alpestre Schp., 74 
polycarpum Schp., 72 

‘a var. strumiferum Schp., 

73 
schisti Lindb., 77 
strumiferum De Not., 73 
subalpestre Kindb., 74 
virens Schp., 74 

>, var. Wahlenbergez Schp., 74 
Wahlenbergii R. & C., 74 

-Daltonia Hook. & Tayl., 363 
splachnoides Hook. & Tayl., 363 

Dawsonia R. Br., 33 

Desmatodon nervosus B. & S., 180 
obléguus B. & S., 180 
systylius B. & S., 775, 280 

Diehelyma Myrin, 353 
capillaceum B. & S., 353 

Dichodontium Schp., 75 

. flavescens Lindb., 77, 203 
pellucidum Schp., 76, 85, 203 

3 var. serratum Schp., 77 

DICRANACEA, 51 

Dieranella Schp., 79 

cerviculata Schp., 81 
crispa Schp., 81 
curvata Schp., 82 
Grevilleana Schp., 84, 57 
heteromalla Schp., 80 
rufescens Schp., 82 
Schreberi Schp., $4, 57 
secunda Lindb., 82 
stnuosa Wils., 197 
squarrosa Schp., 85 
subulata Schp., 82 
varia Schp., 83, r2z 

Dicranodontium B. & S., 99 

circinatum Schp., 114 
longirostre B. & S., 99, 60, 96, 275 

53 var. alpinum, 96 

Dicranoweisia Lindb., 87 
Bruntoni Schp., 71 
cirrata Lindb., 88, 72 
compacta (Schleich.), 59 
crispula Lindb., 88, 72, 735 

ei var, atrata N. & H., &9 

Dieranum Hedw., 99 
albicans B. & S., 776 
albidum Brid., 117 
ambiguum WHedw., 78 

arcticum Schp., 103 
aristatum Schp., 115 
asperulum Mitt., 115, 99 
Bergeri Bland., 105, 282 

is var. compactum R. & C., 
106 

Blyttiz B. & §., 103 
Bonjeani De Not., 106, 93 

» var. rugifolium  Bosw., 

I07 
Brunton? Sm., 71 
cerviculatum Hedw., 81 

congestum Brid., 109 
créspum Ebrh., 81 
curvatum Hedw., 82 

ellipticum Turn., 149 
elongatum Schleich., 111 
falcatum Hedw., 102 

flagellare Hedw., 113 
fragilifolium Lindb., 773 
fulvellum Sm., 101 

fulvum Hook., zrz 

fuscescens Turn., 109 
gracilescens Web. & Mohr, 73 
Grevilleanum B. & S., 84 
hyperboreum C. M., z02 
interruptum Hedw., 80 
introflexum Hedw., 97 
longifolium Ehrh., 115, 99, 176 
majus Turn., 108 
molle Wils., 103 
montanum Iledw., 113, 88 
osmundotdes Sw., 125 
palustre B. & S., 106 
pellucidum var. fagtimontanunr 

Brid., 76 
polycarpum Ehrh., 72 
pustllum Hedw., 81 
pyriforme Schultz, 94 
Sauteri B. & S., 776 
saxicola Web. & Mohr, 159 
schisti Lindb., 103 
Schradert Web. & Mohr, 105 
Schrebert Sw., 84 
scoparium Hedw., 107 
Scottianum Turn., 110 
secundum Sw., 82 
spurium Hedw., 104 
squarrosum Schrad., 85 
Starkei Web. & Mohr, 102 
strictum Schleich., 112 
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strumiferum Elbrh., 73 
trichodes Wils., 87 

uncinatum C. M., 114 
undulatum Ehrh., 104 
vartun Hedw., 83 
viride Schp., 772 
veridulum Sw., 120 

Didymodon Camust Husn., 57 
crenulatus Mitt., 70 
cylinaricus B. & S., 218 
denudatus Lindb., 99 
flextcaulis Schleich., 59 
Jlextfolius Hook. & Tayl., 202 

x5 var. gemmiferus Schp., 
202 

fragilis Drumm., 222 
wemmascens Mitt., 202 

homomallus Uedw., 58 
luridus Hornsch., 191 
recuruzfolius Wils., 203 
rigidulus Hedw., 195 
rubellus B. & S., 191 
rufus Lorentz, 192 
Stnuosus Schp., 197 

Diphyscium Mohr, 50 
foliosum Mohr, 50, 279 

Discelium Brid., 266 
nudum Brid., 266, 286 

Dissodon splachnotdes Grev. & Arn., 

Ea 265 
Distichium B. & S., 60 

capillaceum B. & S., 60 
ae var. brevifolium B. & 

og OF 
znclinaitum B. & S., 61 

Ditrichum Timn, 56 
flexicaule Hpe., 59, 99 
homomallum Hpe., 58 

subulatum Hpe., 59 
tenuifolium Lindb., 57, &5 
tortile Hpe., 57 

Dryptodon oblusus Brid., 137 

ENCALYPTACE.¥, 226 

Enealypta Schreb., 227 

apophysata N. & H., 230 
borealts Kindb., 230, sor 
ciliata, Hoffm., 229, sor 
commutata N. & H., 228, sor 
Macounii Aust., 230, sor 
procera B. & S., 277 
rhabdocarpa Schwgr., 230 
streptocarpa Hedw., 231 
vulgaris Hedw., 228 

»» var. levigata (Bruch), 229 
» var. obtusifolia (Funck), 

229 
»» var. pilifera Schp., 229 

Entodon orthocarpus Lindb., 389 
Entosthodon Schwegr., 273 

ertcetorum C.M., 274 
Templetont Schwegr., 275 

Ephemerella recurvifolia Schp., 270 

Ephemerum Hpe., 267, 763 
cohzrens Hpe., 269 

intermedium Mitt., 269, 267 
minutisstmum Lindb., 268 

recurvifolium Lindb., 270 
serratum Hpe., 268, 267 
sessile Rabenh., 269 
stenophyllum Schp., 269 
tenerum C.M., 267 

Epipterygium Tozert Lindb., 311 
Eucladium B. & S., 204 

vertictllatum B. & S., 213 

Eurhynehium B. &S., 412 
abbreviatum Schp., 419 
circinatum B. & S., 423, 367 
cirrosum Juratz., 413, 390, 495 
confertum Milde, 428, 407, 409, 

G3T 
crassinervium B. & S., 414, gog 
curvisetum Husn., 420 
diverstfolum B. & S., 424 
hians Lesq. and James, g7& 
megapolitanum Milde, 429 
murale Milde, 427, 409, gro 
myosuroides Schp., 422, 794 

= var. filescens Ren. 
422 

piliferum B. & S, 414 
prelongum B. & S., 416 

35 var. abbreviatum B. & 

S., 419 ; 
5 var. atrovirens Schp., 

417 a5 
ys var. Stokesii (Tur.), 

94 
pumilum Schp., 419, 443 
rotundifolium Milde, 429 
tusciforme Milde, 426 

53 var, prolixum (Turn.), 

427 
speciosum Schp., 415 
Stokestz Schp., 416 
striatulum B. & S., 425 
striatum B. & S., 425, 496 
strigosum B. & S., 424 

is var. imbricatum B. & S., 

424 
FP var. pracox Wahl., 424 

Swartzii Hobk., 417 
Teesdalei Schp., 420 
tenellum Milde, 421, go7 

8 var. meridionale (Boul.), 
gar 

Tommasinii Sendtn., 473, gr 
Vauchert B. & S., 473, 414 
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velutinoides B. & S., gr5 

FIssIDENTACEA, 118 

Fissidens Hedw., 118 
adiantoides Hedw., 126 
Bloxamt Wils., 119 
bryoides Hedw., 122 

= var. cesptans Schp., 123 
collinus Mitt., 727 
crassipes Wils., 124 

Curnowii Mitt., 123 
decipiens De Not., 127 
extouus Sull., 120 
exilis Hedw., 119 
znconstans Schp., 122 
incurvus Starke, 121 

»» var. tamartndifolius 
Braithw., 121 

minutulus Sull., 121 
Orrii Lindb., 7237 
osmundoides Hedw., 125 
polyphyllus Wils., 126 
pusillus Wils., 121 

5 Lylet Wils., 120 
rivularis Spr., 123 
rufulus B. & S., 124 
serrulatus Brid., 125 
tamarindifolius Wils., 121 

taxifolius Hedw., 128 
tequendamensis Mitt., 127 
viridulus Wahl., 120 

33 var. fontanus Braithw., 
124 

FONTINALACE, 352 

Fontinalis Dill., 353 
antipyretica L., 353 
dalecarlica B. & S., 356 
Dixoni Card., 356 
dolosa Card., 355 
gracilis Lindb., 354 
hypnoides Hartm., 355, 357 
Kindbergii Ren. & Card., 355 
pennata L., 360 
seriata Lindb., 357 
squamosa L., 355 

FUNARIACEA, 266 

Funaria Schreb., 273 
attenuata Lindb., 275 
calcarea Wahl., 275 
calvescens Schwgr., 276 
ericetorum Dixon, 274 
fascicularis Schp., 274, 272 
Atbernica Hook., 275 
hygrometrica Sibth., 276 
microstoma B. & S., 277 
Miihlenbergit Turn., 275 
obtusa Lindb., 274 
Templetoni Sm., 275 

Georgia Brown C. M., 31 

GRIMMIACE&, 128 

Grimmia Ehrh., 129 
acicularts C. M., 150 
affinds Lindb., 153 

»» var. gracelescens Lindh., 153 
alpestris Schleich., 146 
anodon B. & S., 133, 757 
apocarpa Hedw., 131, 767 

¥ var. pumila Schp., 8 
a3 var, rivularis Web. & 
Mohr, r50, 226 

aquatica C. M., 151 
atrata Mielich., 147, 250 
atrovirens Sm., 180 
campestris Bruch, 146 
canescens C. M., 155 
commutata Hiibn., 145 
conferta Funck, 132, 86, 757 

>» var. obtusifolia Schp., 7372 
contorta Schp., 134, 89 
crtbrosa Hedw., 157 

crinita Brid., 134, 757 
decipiens Lindb., 140, 754 

35 var. robusta Braithw., 141 
Doniana Sm., 143 
edinensis Ferg., 139 
elatior B. & S., 141 
elliptica Arn., 149 
elongata Kaulf., 147 
Jascicularis C. M., 151 
funalis Schp., 135 
gractlés Wils., 132 
Hartmani Schp., 142 
heterosticha C. M., 153- 
Aypnotdes Lindb., 155 
incurva Schwgr., 134 
leucopheea Grev., 146 
maritima Turn., 132, 2g¢ 
microcarpa Lindb., 154 
montana B. & S., 145 
Mithlenbeckii Schp., 139 
orbicularis Bruch, 137 
ovalis Lindb., 144 
ovata Schwer , 144 

»» var. cylindrica Hiibn., rgg 
ovata Web. & Mohr, 145 
patens, B. & S., 142, r57 
pruznosa Wils., 132 
pulvinata Sm., 137 
ramulosa Lindb., 152 
recurvata Hedw., 65 
revudaris Brid., 131 
robusta Ferg., 141 
Schultztz Wils., 140 
Stirtoni Schp., 140 
subsquarrosa Wils., 139 
sudetica Spreng., 144 
torquata Hornsch., 136, 27¢ 
trichophylla Grev., 138, 754 
Ongert Juratz., 146 
unicolor Hook., 148 
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Glyphomitrium Brid., 158 
Daviesii Brid., 158 
polyphyllum Mitt., 157 
saxicola Mitt., 159 

Gymnocybe palustris Fries, 281 
5 rr var. vamosa Lindb., 

282 
turgida Lindb., 280 

Gyninostomum Hedw., 204 
calcareum N. & H., 210 
compactum Schleich., 233 
curvtrostre Hedw., 212 
Donianum Sm., €2 
ericetorum Bals. & De Not., 274 
Heimid Hedw., 169 
zmberbe Sm., 161 

tntermedium Turn., 170 
lapponicum Wedw., 235 
mucrostomunt Hedw., 207 
minutulum Schleich., 172 
Mougeotd? Bruch, 235 
ovatum var. incanum N. & H., 

177 
riparium Host, 225 
rupestre Schleich., 211 
sphericum Ludw., 272 
tenue Schrad., 210 
tortile Schwgr., 208 
trichodes Web, & Mohr., 66 
veridulum Brid., 211 
Walsond Hook., 171 

Gyrowetsia tenuts Schp., 210 

Habrodon Schp., 368 
Notarisii Schp., 368 
perpusillus Lindb., 368 

Hedwigia Ehrh., 160 

albicans Lindb., 160 
ciliata Ehrh., 160 
imberbis Spr., 161 

Hedwigidium imberbe B. & S., 161 
Helicodontium pulvinatum Lindb., 

368 

Heterocladium B. & S., 378 
dimorphum B. & S., 379 
heteropterum B. & S., 378, 378 

var. fallax Milde, ” 

442 : 
squarrosulum Lindb., 379 

Homalia Brid., 362 

trichomanoides 362, 762 
Homalothectum B. & S., 394 

sertceum B. & S., 395 
HOOKERIACEE, 363 

Hookeria Tayl., 364 
letevirens H. & T., 364 

Hyloecomium B. & S., 492 
brevirostre B. & S., 495, 425 
calvescens Lindb., 497 

loreum B. & S., 496, 298, 369 
Oakestz Sull., 495, 369, 502 
parzettnum Lindb., 491 
proliferum Lindb., 493 
pyrenaicum Lindb., 495, 502 
rugosum De Not., 498, 367 
splendens B. & S., 493 
squarrosum B. & S.. 497 

5s var. sub-pinnatum 

Schp., 497 
triquetrum B. & S., 498, 298 
umbratum B. & S., 494 

Hymenostomum R. Br., 204 
microstonium WR. Br., 207 

35 var. elatum B. & S. 
208 

obliguaum N. & H., 208 
rostellatum Schp., 206 
squarrosum N. & H., 207 
tortele B. & S., 208 

Hymenostylium commeatatum Mitt., 212 

Hyocomium B. &S., 410 
flagellare B. & S., 411, 479 

HYPNACE#, 386 

Hypnum L., 449 
abietinum L., 381 
adtantotdes L., 126 
aduncum L., 463 
aduncum Hedw., 458 

‘ss var. hamatum Schp., 460 
albicans Neck., 400 
alotertanum Brid., 421 
alopecurum L., 370 
arcticum Sommerf., 484 
arcuatum Lindb., 473 
attenuatwum Schreb., 375 
atrovirens Dicks., 380 
Bambergeri Schp., 476 
Blandovii Web. & Mohr, 382 
Breadalbense F. B. White, 468 
Breidleri Juratz., g89 
brevirostre Ehrh., 495 
bryoides L., 122 

cespitosum Wils., 408 
callichroum Brid., 475 
calvescens Wills., 497 
campestre Bruch, 402 
canariense Mitt., 477, 479 
catenulatum Brid., 380 
chrysophyllum Brid., 455 
circinale Hook., 478 
circinatum Brid., 423 
ctrrosum Schwer., 413 
commutatum Hedw., 466, 384, 

447 
complanatum L., 361 
concinnum De Not., 389 
confertum Dicks., 428 
confervotdes Brid., 442 
cordifolium Hedw., 488 
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Cosscnz Schp., 465 
crassinervium Tayl., 414 
crispum L., 360 
crista-castrensis L., 479 
croceum Tayl., 479 
cupressiforme L., 470 

ay var.longirostreSchp., 

#72 
cupressiforme var. resupinatum 

Schp., 397, 392 
curtipendulum L., 369 
curvicaule, Juratz., 447 
curvisetum Brid., 420 
cuspidatum L., 490, 389 
delicatulum tedw., 385 
demissum Wils., 439 
dendroides L., 388 
denticulatum, L., 435 

depressum, Bruch, 431 
dilatatum Wils., 483 
elegans Hook., 432 
elodes Spr., 453, 407 
eugyrium Schp., 484, go& 
exannulatum Giimb., 462 

35 var. Rote Schp., 462 
falcatum Brid., 467 

+ var. virescens Schp., 447 
filectnum L., 445 
filiforme, Timm, 377 
formianum, Schp., 446 

Jlagellare Dicks., 411 
fluitans L., 461 

fluviatile Sw., 445 
fontinalotdes Lamarck, 225 
giganteum Schp., 489 
glaciale Hartm., 405 
glareosum Bruch, 400 
gracile Dill , 367 
Halleri Linn. fil., 456 
hamifolium Schp., 460 
hamulosum B. & S., 475 
heteropterum Spr., 378 
Heuflerd Juratz., 474 
hians Hedw., gr8 
zllecebrum Schwgr , 409 
imponens Hedw., 473 
incurvatum Schrad., 469, 474 
intermedium Lindb., 465 
zrrigatum Lett , 467 
zrriguum Fook. and Wils., 444 
Julaceum Vill., 372 
Kneiffiiit Schp , 458 
Jlatifolium Husn., 403 
Longtrostrum C. M., 770 
loreum L , 496 
lutescens Huds., 396 
lycopodioides Schwgr., 460, 499 
megapolitanum Bland., 429 
micans Wils , 487 
Mildeanum Schp., 401 
molle Dicks., 482 
molluscum Hedw., 478, grz 
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montanum Wils., 480 
morense Schleich., 366 
murale Hedw., 427 
myosurotdes L., 422 
myurum Poll., 394 
netens Schreb., 397 
nitidulum Wahl , 433 
Notartsiz Boul., 383, 466 
ochraceum Turn., 485, g7r 
palustre L , 481 
palustre var. julaceum B. & S., 482 

» var, ljaxum B. & S., 482 
Patientiz Lindb., 473 
piliferum Schreb , 414 
plecatum Schleich., 399 
plumosum L., 401 
plumosum Sw., 407 
polygamum Schp., 453 
polymorphum Wils., 456 
populeum Hedw., 407 

prelongum L., 416 
3 var. rigidum Boul., 4rg 
55 var. Stokes? Brid., 416 

pratense Koch, 474 
procerrimum Mol., 477 
protensum Brid., 455 
pseudoplumosunt Brid., 407 
pulchellum Dicks., 433 
pumilum, Wils., 419 
purum L., 410, 398 
pyrenatcum Spr. 495 
radicale, P. Beauv., 447 
recognitum Hedw., 386 
recurvans Schwer , 440 
veflexum Web. & Mohr, 405 
resupinatum \Vils., 471 
revolutum Lindb., 474 
revolvens Sw., 464 
Richardsoni Mitt , g89 
riparium L., 452, 249 
rivulare Bruch, 403 
rolundtfolium Scop , 429 
rufescens Dicks., 391 
rugosunt Ehrh., 498 
rupestre F. B. White, 476 
rusctfolium Neck., 426 
rusceforme Weis, 426 
rutabulum L., 402 
salebrosum Hoftm., 401 

sarmentosum Wahl., 490 
5 var. subflavum Ferg., 

490 
scabrellum Mitt., 421 
Schreberi Willd., 491, 389, gro, 

494 
Schimpertanum Lor., 483 
scturozdes L., 366 
scorpioides L., 486 
Sendtneri Schp., 459 

rr var. Welsonz Schp., 460 
Sericeum L., 395 
serpens L., 442 
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selestacum Selig., 434 
Sommerfeltii Myr., 456, 443 
Smithit Dicks., 376 
Spectosum Schp , 415 
splendens Hedw., 493 
Squarrosulunt Voit, 379 
sguarrosum L., 497 
Starket Brid , 404 
stellatum Schreb., 454 
stenophyllum Wils., 462 

Stokesit Turn , 416 
stramineum Dicks , 487 
striatulum Spr., 425 
striatum Schreb., 425 
strigosum Hoffm., 424 
subsphericarpon Schleich., 482 
sulcatum Schp., 468 

ies var. subsulcatum Schp., 
408 

Swartziz Turn., 417 
sylvaticum L., 437 
tamartnditolium Don, 121 
tamarisctnum Hedw., 384 
taxtfolium L., 128 
Teesdalez Sm., 420 
tenellum Dicks., 421 
trichodes Brid., 446 

trichoides Neck., 397 
trichomanoides Schreb., 362 
trifarium Web. & Mohr, 488 
triquetrum L., 498 
turgidum Wahl., 280 
umbratum Ehrh , 494 
uncinatum Hedw., 463 

¥ var. plumosum Schp., 

463 
undulatum L., 438 
Vallisclause Brid., 446 
velutinum L., 406 
vernicosum Lindb., 464 
viride Lamarck, 407 
viticulosum L., 375 
Wilsoni Schp., 460 

Lsopterygium depressum Mitt., 431 
netzdum Lindb., 433 

55 var. pulchellum Lindb., 

433 
repens Lindb., 434 

Isotheecium Brid., 393 

apiculatum Hiibn , 372 
myosurordes Brid., 422 
myurum Brid , 394, 42? 

ai var. robustum B. & S., 

394 : 
viviparum Lindb., 394 

Leersia alpina Lindb., 228 
ciliata Hedw., 229 
contorta Lindb., 231 
exstinctorta Leyss., 228 
laciniata Hedw., 229 
lanceolata Hedw., 174 

rhabdocarpa Lindb., 230 

Leptobryum Wils., 300 
minus Philib , 707 
pyriforme Wils., 301 

Leptodon Mohr, 376 
Smithii Mohr, 376 

Leptodontium Hpe., 201 
flexifolium Hpe., 202, 77 
gemmascens Braithw., 202, sor 

recurvifolium Lindb., 202 
Leptotrichum Upe., 56 

flexicaule Hpe., 59, 
39 var. densumt ©. ap., 60 

glaucescens Hpe., 67 
homomallum Hpe., 58 
subulatum Hpe., 59 
tortile Hpe 57 
vaginans Sull , 58 

Lescurea B. & S., 392 
saxicola Milde , 393 
striata B. & S., 392, 374, 407 

LESKEACE&, 372 

LesKea Hedw., 373, 379 
zntricata Hartm , 392 
latebricola Wils., 439 
polycarpa Ehrh., 373, 375 
nervosa Myr., 374, 780 
polyantha Hedw., 390 

polycarpa Ehrh, 373, 3769, 375 
SO J 

pulvinata Wahl., 368 
Sprucez Bruch, 441 
striatella Brid., 434 
varia Hedw., 443 

Lesquereuxia Lindb., 392 
plicata Lindb., 399 

Leucobryum Hpe., 116 
albidum Lindb., 117 
glaucum Schp., 116 
minus Hpe., 117 
pumilum Britton, 777 

LEUCODONTACEA, 365 

Leucodon Schwer., 365 
Lagurus var. borealis Wils., 390 
sciuroides Schwer., 366, 374 

Lichenastrum alpinum Dill., 25 
Limnobium eugyrium B. & S., 484 

Lyellia R. Br., 37 

Macromitrium Brid., 240 
MEESIACE, 277 

Meesia Hedw., 278 
alpina Funck, 279 
demzssa Hornsch., 313 
minor Brid., 279 
trichoides Spr., 278, 278 

Bye 
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triquetra Angstr., 279 
uliginosa Hedw , 278 

Mielichhoferia elongata Hornsch , 299 
nitida Hornsch., 299 

»» var. elongata Schp., 299 
» var. gracelés Schp., 299 

Mnium L., 341 

affine Bland., 342 
androgynumt L., 282 
annotinum L., 307 
arcuatum Dicks., 297 
Blyttii B. & S., 349 
cinclidioides Hiibn , 349 
cir, “aL, 88 
crudum L., 305 
cuspidatum Hedw., 344 
cuspidatum Neck., 342 
cyclophyllum Schwegr., 325 
Sasciculare Brid , 281 
Jontanum L., 293 
glactale Schleich , 311 
hornum L,, 345, 37, 282 
hygrometricum L., 276 
znsigne Mitt., 343 
lacustre Bland., 321 
lanatum P. Beauv., 340 
latifolium Schleich., 326 
lycopodioides Hook., 3747 
marginatum P. Beauv., 346 
orthorrhynchum B. & S., 347 
osmundaceum Dicks., 260 
palustre L.., 281 
pseudo-punctatum B. & S., 350 
pseudo-triquetrum Hedw., 329 
punctatum L , 350, 757 
purpureum L., 68 
pyriforme L., 301 
riparium Mitt , 347 
roseum Weis, 341 
rostratum Schrad., 344 
rugicum Laur., 343 
Seligerd Juratz., 343 
serratum Schrad., 346 
stlvaticum Lindb., 344 
spinosum Schwer., 348, 347 
spinulosum B. & S., 348 
stellare Reich., 349 
subglobosum B. & S., 350 
turbinatum Hedw., 326 
undulatum L., 345, 35 

Mollia Lindb., 204 
@rugtnosa Lindb., 211 
brachydontia Lindb., 216 
brevifolia Braithw., 215 
calcarea Lindb., 210 

crispa Lindb., 205 
crispula Lindb., 214 
flavovirens Lindb., 217 
fragilis Lindb., 222 
hibernica Lindb., 219 

HI 
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inclinata Lindb., 219 
Uittoralis Braithw., 216 
lutescens Lindb., 217 
microstoma Lindb., 207 
Mittendd Braithw., 206 
multicapsularts Braithw., 205 
nitzda Lindb., 220 

rostellata Lindb., 206 
rutilans Lindb., 209 
squarrosa Lindb., 207 
tenuzrostris Lindb., 218 
tenuts Lindb., 210 
tortilis Braithw., 208 
tortuosa Schrank, 221 
vertictllata Lindb., 213 
vertdula Lindb., 209 

Myrinia Schp., 368 
pulvinata Schp., 368, 374 

Myurella B. & S., 372 
apiculata B. & S., 372 
careyana Sull., 772 
julacea B. & S., 372 
tenerrima Lindb., 372 

Myurium Schp., 389 
“ Hebridarum Schp., 390 

Nanomitrium Lindb., 267 
tenerum Lindb., 267 

NECKERACEA, 359 

Neckera Hedw., 359 
complanata Hiibn., 361, 763 
crispa Hedw., 360, 439 
heteromalla Hedw., 358 
pennata Hedw., 360 
Philippeana B. & §., 361 
pumila Hedw., 361 
Splachnoides Sm., 363 

Octodiceras Brid., 778 

CEdipodium Schwegr., 260 
Griffithianum Schwegr., 261 

Oligotriehum De Cand., 37 
incurvum Lindb., 37 

Omalia B. & S. (v. Homalia), 362 
Oncophorus Brunton Lindb., 71 

crispatus Lindb., 70 
gractilescens Lindb., 73 
polycarpus Brid., 72 
striatus Lindb., 70 
strumifer Brid., 73 
verens Brid., 74 
Wahlenbergit Brid., 74 

Oreas Brid., 299 
Martiana Brid., 299 
Mielichhoferi Brid., 299 

si var. compacta 
Braithw., 299 

Oreowersia serrulata Schp., 75 
Orthopyxts androgyna P. Beauv., 282 
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Orthodontium Schwegr., 300 
gracile Schwgr., 300, 7or 

Orthothecium B. &5S., 391 
binervulum Mol., 392 
intricatum B. & S., 392 
rufescens B. & S., 391 

ORTHOTRICHACEA, 232 

Orthotrichum Hedw., 245 

affine Schrad., 253 
anomalum Hedw., 249 

33 var. cylindricum Schp., 
250 

calvescens Wils., 242 

cupulatum Hoffm., 250 
ee var. ripartum Schp., 
250 

diaphanum Schrad , 258 
Drummondit Hook. & Grev., 240 
fallax Schp., 255 
fastigiatum Bruch, 254 
Franzonianum De Not., 248 
gymnostomum Bruch, 259 
Hutchinsig Sm., 244 
leiocarpum B. & S., 251 
Ludwigit Brid., 239 
Lyellii Hook. & Tayl., 252 
neglectum Schp., 254 
pallens Bruch, 257 
patens Bruch, 256 

pulchellum Sm., 257, 238 
pumilum Sw., 256 
rivulare Turn., 254, 226 
rupestre Schleich., 248 

a4 var. rupincola Hiibn., 

249 
ve var. Sehlmeyeri (Bruch), 

249 
Shawii Wils.. 251 
Shawit De Not., 248 
Schimperi Hamm., 255 
speciosum Nees, 253 
Sprucei Mont., 255 
stramineum Hornsch., 256 
striatum Hedw., 251 
Sturmté Hornsch., 248 
tenellum Bruch, 256 
Wintert Schp., 258 

Paludella Ehrh., 279 
squarrosa Brid., 279 

Pharomitrium subsessile Schp., 
4177 

Phaseum Schreb., 164 
acaulon L., 165 
alternifolium Kaulf., 56 
alternifolium Dicks., 53 
axtllare Dicks., 54 
badium Voit, 166 

bryoides Dicks., 168 
» var. Thornhllid Wils., 168 

coherens Hedw., 269 
crispum Hedw., 205 
curvicolle Ehrh., 166, 768 
curvisetum Dicks., 165 
cuspidatum Schreb., 165, 763, 

27L 
Fleerkeanum Web. & Mohr., 166 
multicapsulare Sm., 205 
muticum Schreb., 163 

+ var. mznus Hook., 163 
patens Hedw., 271 
piliferum Schreb , 165 
rectum With., 168 
recurvifolium Dicks.. 270 
rostellatum Brid., 206 

Schreberianum Dicks., 165 
serratum Schreb., 268 
sessile B. & S., 269 
strictum Dicks., 55 
subulatum Huds., 55 
tenerum Bruch, 267 
triquetrum Spr., 164 

Philonotis Brid., 291 
adpressa Ferg., 295 
Arnellii Husn., 297 
ceespitosa Wils., 294 
calcarea Schp., 296 
capillaris Lindb., 296 
fontana Brid., 293 

a3 var. capillar?s Braithw., 
206 

rigida Brid., 292 
Ryani Philib., 297 
seriata Mitt., 295 
Wilsoni Braithw., 291 

Physcomitrella B. & S., 270 
patens B. & S., 271 

Physcomttrium Brid., 271 
Jasciculare Fiirnr., 274 
pyriforme Brid., 272, 274 
spheericum Brid , 272 
tetragonum Fiirnr., 271 

Pilotrichum heteromallum vax. aqguatile 
C.M., 358 

Plagiobryum Lindb., 312 
demissum Lindb., 313 
Zierii Lindb., 312, 377, 341, 5 

Plagiothecium B. & S., 430 
Borrerianum Spr. 432 
demissum Dixon, 439 
denticulatum B. & S., 435 
depressum Dixon, 431 
latebricola B. & S., 439 
Mihlenbeckit B. & S., 434 
nitidulum B. & S., 433 
pulchellum B. & S., 433, 456, 

#72 
silesiacum B. & S., 434 
striatellum Lindb., 434 

‘ 
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Sullivantie Schp , 437 
sylvaticum B & S., 437 
undulatum B. & S., 438 

Pleuridium Brid., 54 

alternifolium Rabenh., 56, 54 
axillare Lindb., 54 
nittdum Rabenh , 54 
subulatum Rabenh., 55 

Pleurochete Lindb., 223 
squarrosa Lindb., 223, 207, 275 

Pleuropus Griff., 394 
fenestratus Griff., 395 
sericeus Dixon, 395, 366, 397, 3975 

407 
Pleurozygodon estivus Lindb., 233 
Pogonatum aloides P, Beauv., 40 

ahs x» var. defluens Brid., 
40 

alpinum Schp., 41 
aa var. arcticum Brid., 42 

nanum P. Beauv., 39 
Se var. longisetum Hpe., 40 

urnigerum P. Beauv., 40 
5 var. humile Brid., 41 

Pohlia Hedw., 30) 
acuminata Hornsch., 303 
albrcans Lindb., 310 
annotina Lindb , 307 
brachycarpa Hornsch., 303 
carnea Lindb , 310 
commutata Lindb., 309 
cruda Lindb., 305 
cucullata Bruch, 306 
elongata Hedw., 304 
gracilis Lindb., 309 
tnclinata Sw., 322 
Ludwigit Lindb., 308 
nutans Lindb., 305 
polymorpha Hortsch., 302 
purpurascens R. Br., 320 

POLYTRICHACEA, 32 

Polytrichum Dill., 38 

aloides Hedw., 40 
alpinum L., 41 
attenuatum Menz., 45 
boreale Kindb., gg 
campanulatum Hornsch., 42 
capillare Rich., gz 
commune L., 46 
Dicksonz Turn., 40 
formosum Hedw., 45 

ay var. pallidisetum B. & 
S., 46 

gracile Dicks., 45 

Hoppei Hornsch., 43 
juniperinum Willd., 43 

yy var. alpinum B. & S., 

44 
nanum Neck., 39 

ohioense R. & C., 46 
perigonizale Michx., 47 
piliferum Schreb., 43, 98 
Septentrtonale Sw., 42 
sexangulare Ehrh., 42 
strictum Banks, 44 
urnigerum L., 40 

Porotrichum Brid., 370 
alopecurum Mitt., 370, 789 
angustifolium Dixon, 371 
longirostrum (Brid.), 770 

Pottia, Key to, 500 

Pottia Ehrh., 167 
asperula Mitt., 172 
bryoides Mitt., 168 
bryoides var. pilifera Schp., 769 
ceespitosa C. M., 173 
cavifolia Ehrh., 177, sor 
crinita Wils., 171 
curverostris Ehrh., 212 
Heimii Fiirnr., 169 
intermedia Fiirnr., 170 
lanceolata C. M., 174, 287, 193 

1» var. gymnostoma Schp., 
170 

latifolia C. M., 174, soz 
5 var. pilifera Schp., 7755 

I80 
littoralzs Mitt., 170 
minutula Fiirnr , 172 

- var. conica Wils., 173 
recta Mitt., 168 

Starkeana C. M., 173 
ay var. affinzs Braithw., 173 
as var. Davalliz Lindb., 
172 

truncata Fiirnr., 169 
truncatula Lindb., 169, 272 
viridifolia Mitt., 171, 782 
Wilsoni B. & S. 171, 7&2 

Pseudoleskea B. & S., 379 
atrovirens B. & S., 380, 374, 393 

3 var. filamentosa Boul., 
350 

catenulata B & S., 380 

Pterigynandrum Hedw., 377 
filiforme Hedw., 377, 367 

», var. heteropterum Schp., 

379 
heteropterum Brid., 377 
longifolium Ahnf., 375 

Pterogonium Sw., 366 
gracile Sw., 367, 378, 394, 423, 

502 
nervosum Schwer., 374 
ornithopodioides Lindb., 367 
striatum Schwegr., 392 

Pterygophyllum Brid., 364 
lucens Brid., 365, 364 
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Ptilium crista-castrensts Lindb., 479 
Ptychodium plicatum Schp., 399 

Ptychomitrium B. &S., 157 
polyphyllum Fiirnr., 157 

Pylaisia B. & S., 390 
polyantha B. & S., 390, 392, 470, 

° 42 . 
Pyramidula tetragona Brid., 277 
Racomitrium Brid., 7. Rhacomitrium 
Raphidorrhynchum Schp , 440 

Raphidostegium Lesq. & 
James, 440 

Rhabdoweisia B. &S., 69 
crenulata Jameson, 70 
denticulata B. & S, 70 
fugax B. & S., 70 

Rhacomitrium Brid., 148 
aciculare Brid., 150 

55 var. denticulatum B.&S., 
150 

canescens, Brid., 155 
ellipticum B. & 5., 149, 748 
fasciculare, Brid., 151 
heterostichum Brid., 153, z6z 
lanuginosum Brid., 155 
microcarpon Brid., 152, 154 
protensum Braun, 151, 743 
ramulosum Lindb.. 152 
sudeticum B. & S., 154 

93 var. validius Juratz , 

154 
Rhynchostegium B. & 8., 412, 388 

confertum B. & S., 428 
curcisetum Schp , 420 
depressum B. XS , 431, 470 
demissum B. & 5., 439, 430 
megapolitanum B. & 5., 429 
murale B. & S, 427 
rotundtfolium B. & S., 429 
rusctforme B. &S , 426 
tenellum B.& S, 421 

Selania Lindb., 66 
czsia Lindb., 67 

SCHISTOSTEGACE.£, 259 

Schistostega Mohr, 260 
osmundacea Mohr, 260 

Scleropodium cestitosum B. & S., 408 
zllecebrum B. & S , 409 

Seligeria B. &S., 62, 759 
acutifolia Lindb., 63 
calcarea B. & S., 65 

Doniana C.M., 62 
paucifolia Carruth., 64, 66 
pusilla B. & S., 63, 66 

3 Var. acutitolia Schp., 63 
recurvata B. & S., 65, 760 

setacca Lindb., 65 

subcernua Schp , 64 
trifaria Lindab , 64 
tristicha B. & S., 64 

Spherangium muticum Schp., 163 
triguetrum Schp., 164 

SPHAGNACEA, I 

Sphagnum Dill., 4 
acutifolium Ehrh., 15, 3 

Pr var. robustum Russ., 
8 

acutifolium var. sub-fimbriatum 
Braithw., 78 

Austini Sull., 7 
compactum De Cand., 8 

33 var. rigzdum Nees, 8 
contortum Schultz, It 

3 var. obesuem Wils. 11 
cuspidatum Ebrh., 21 

»» var. monocladum Klingg., 
22 

cuspidatum var. serrulatum 
Schlieph., 22 

cyclophyllum Sull. & Lesq., 13 
cymbifolium Ehrh., 5 

= var.  paptllosum 
Schp., 6 

fimbriatum Wils., 19 
Girgensohnii Russ., 18 
intermedium Hoffm., 20 
laricinum Spr., 12 

53. a teretiusculum 
Lindb., 13 

Lindbergii Schp., 20 
oe var. fuscescens Warnst., 
20 

Lindbergii va7.immersum Warnst., 
20 

medium Limpr., 6, 7 
molle Sull., 9 
molluscum Bruch, to 
Miilleri Schp., 9 
papillosum Lindb., 6 

Ye var. leve Warnst., 7 
= var. subleve Warnst., 7 

Pylaiei Brid., g 

»» var. sedoides Lindb., 75 
recurvum P, Beauv., 20 

rigidum Schp., 8 

riparium Angstr., 21 
rubellum Wils., 16 
Russowt Warnst., 18 

5 var. molle Warnst., 18 
spectabile Schp., 21 
squarrosum Pers., 14 

3 var. /axum Braithw.,14 
var. sguarrosulum 

Schp., 14 
squarrosum var. swéteres Lindb., 14 

8 var. ¢eres Schp., 14 
Squarrosulum Lesq., 14 



INDEX. 517 

strictum Lindb., 18 
subsecundum Nees, I1 

5 var, simplicissimum 
Milde, 72 

tenellum Ehrh., 10, 2 
5 var. longifolium Lindb., zo 

teres Angstr., 14 
Torreyanum Sull., 22 

SPLACHNACE, 260 

Splachnum L., 261 
ampullaceum L., 262 
angustatum Sw., 264 
Brewertanum Hedw., 264 
lingulatum Dicks., 265 
luteum L., 262 
mniotdes Sw., 264 
pedunculatum Braithw., 262 

af var. sphericum 
Braithw., 262 

sphzericum Linn. fil., 262 
tenue Dicks., 265 
Turnertanum Dicks., 262 
vasculosum L., 263 

Stableria gracilis Lindb., 300 
Stereodon arcuatus Lindb., 473 

Bamberger? Lindb., 476 
callichrous Brid., 475 
cupresstformzs Brid.. 470 
hamulosus Lindb., 475 
znponens Brid., 473 
tncurvatus Mitt., 469 
polyanthos Lindv., 390 
revolutus Mitt., 474 
rufescens Mitt., 391 
subrufus Lindb., 392 

Stylostegium cespitictum B. & S.,86 

Swartzia Ebrh., 60 
inclinata Ehrh., 61 
montana Lindb., 60 

+» var. compacta (Hiibn. ), 67 
Syntrichia intermedia Brid., 187 

levipila Brid., 186 
Systegtum Schp., 204 

crispum Schp., 205 
Mittenzz Schp., 206 

multicapsulare Schp., 205 

Taylopria Hook., 265 
Freelichiana Mitt., 265 
lingulata Lindb., 265 
Serrata var. tenuis B. & S., 265 
tenuis Schp., 265 

TETRAPHIDACEA, 30 

Tetraphis Hedw., 30 

Browniana Grev., 31 
geniculata Girgens., 77 
pellucida Hedw., 30, 282 
repanda Funck., 32 

Tetraplodon B. &5&., 263 

angustatus B. & S., 264 
bryotdes Lindb., 264 
mnioides B. & S., 264, 2637, 265 

> var. Brewerianus B. & S., 
264 

mnioides var. cavifolius B. & S., 
264. 

urceolatus B. & S., 26¢ 
Tetrodontium Brownianum Schwgr., 31 
Thamnium B. & S., 370 ; 

alopecurum B. & S., 370 
angustefolium Holt, 371 

Thuidium B. & S.. 381 
abietinum B. & S., 381 
Blandovii B. & S., 382 
decipiens De Not., 383, 466 
delicatulum Mitt., 385 
delicatulum B & S., 386 
intermedium Philib., 786 
recognitum Lindb., 386 
tamariscinum B. & S., 384 

Thysanomitrium uncinatum Harv., 114 

TIMMIACEA, 283 

Timmia Hedw., 283 
austriaca Hedw.,+283 
megapolitana Hedw., 2837 
norvegica Zett., 284 

TORTULACEA, 162 

Tortula Hedw.. 175 
aloides De Not., 180 

ambigua Angstr., 179 
angustata Wils., 185 
atrovirens Lindb., 180, 774 
Brebissont Fior-Mazz., 224 

brevifolia Sm , 194 
brevirostris Hook. & Grev., 178 
canescens Mont., 183 
cuneifolia Roth, 181 

ertcefolta Lindb., 179 
fallax var. recurvifolia Wils., 194 
hibernica Mitt., 219 
inclinata Hedw. fil , 219 
intermedia Berk., 187 
leevipila Schwgr , 186 
lamellata Lindb . 178, 767 
marginata Spr , 182 
montana Lindb , 187 

muralis Hedw., 183 
mutica Lindb., 185, 22¢ 
nitéda Lindb . 220 
oblongzfolia Wils., 182 
papillosa Wils., 189 
princeps De Not., 188 
pusilla Mitt., 177, 767 
revoluta Schrad., 199 
rigida Schrad., 179 
ruraliformis Dixon, 188 
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ruralis Ehrh , 187 
+ var. arenzcola Braithw., 188 

stellata Lindb., 179 
suberecta Drumm., 180 
subulata Hedw , 184 
systylia Lindb., 775, 280 
Vahliana Wils., 182 

Trematodon Michx., 77 
ambiguus Hornsch., 78 

Trichodon cylindricus Schp., 57 

cucullata Schp., 306 
elongata Schwegr., 304 
gracilis De Not., 309 
longiseta Brid., 306 
Ludwigii Schp., 308 

7 var. latifolia Schp., 325 
nutans Hedw., 305 

». var. cespitosa B. & S., 306 
polymorpha Schp., 302 
sesstlés Lindb., 50 
Tozeri Schp.. 311 

Trichostomum B. & S., 213 Wetsia Ehrh., 238 
alotdes Koch, 180 Weisia Hedw., 203 
brevifolum Sendtn., 215 
canescens Timm, 155 
contcum Hpe., 68 
crispulum Bruch, 214 
decipiens Schultz, 140 
flavovirens Bruch, 217 
flexicaule var. densum B. & S., 60 
fragile Dixon 222 
Junale Schwgr. 135 
heterostichum Hedw , 153 
hibernicum Dixon, 219, 2737 
inclinatum Dixon, 219 
lanuginosum Hedw., 155 
“ittorale Mitt., 216, 7z 
mutabile Bruch, 216 
nitidum Schp , 220, 57 
pusillum Hedw., 58 
rigidulum Sm., 195 
regidulunt var. densum B. & S., 195 
subulatum Bruch, 59 
sudeticum Funck, 154 
tenurfolium Schrad., 57 
tenuirostre Lindb., 218, 57, 797 
tophaceum Brid., 192 
tortile Schrad., 57 
tortuosum Dixon, 221 

undatum Schp., 200 

Ulota Mohr, 238 
Bruchii Hornsch., 241 
calvescens Schp., 242 

crispa Brid., 241 
»» var. crispula Hamm., 258 

crispula Bruch, 242 
curvifolia Brid., 2¢5 
Drummondii Brid., 240 
Hutchinsie Hamm., 244 

intermedia Schp., 241 

actculata Mitt.. 205 
amblyodon Brid., 209 
americana Lindb., 204 
Bruchit Lindb., 241 

cespttosa Bruch, 173 
calcarea C.M., 210 
ctrrata Hedw., 88 
coarctata Lindb., 239 
controversa Hedw., 209 
crispa Mitt., 205 
crispata C. M.. 208 
crispula Uedw., 88 
curvirostris C. M.. 212, 234, 235 
denstfolia Wils., 209 
Drummondiz Lindb., 240 
gymmnostomoides Brid., 209 
latifolia Schwegr., 174 
microstoma C. M., 207 
Mittenii Mitt.. 206 
mucronata B. & S., 209 
multicapsularis Mitt., 205 
nigrita Hedw., 285 
phyllantha Lindb.. 243 
rostellata Lindb., 206 
rupestris C. M., 211. 2374, 235 

squarrosa C. M.. 207 
Starkeana Hedw., 173 
tenutrostris Hook. & Tayl., 218 
tenuis C. M., 210 
tortilis C M.. 208 

+ var. subcylindrica Schp., 208 
tristicha Brid., 64 
ulophylla Ehrh.. 241 
verticillata Brid., 213, 67 
viridula Hedw . 209 
vittata Braithw , 242 
zonata Funck. 59 

Ludwigii Brid , 239 4 Weissia v. Weisia 
maritima C.M. & Kindb., agg Lierta demissa Schp.. 313 
phyllantha Brid., 243 Julacea Schp.. 312 

Webera Hedw., 301 Zygodon Hook. & Tayl.. 234 
acuminata Schp., 303 
affinzs Bruch, 330 
albicans Schp.. 310 

» var. glacialis Schp. 725 
annotina Schwegr., 307 
bicolor Hoppe & Hornsch., 306 
carnea Schp , 310 
commutata Schp., 309 

conoideus Hook. & Tayl., 237 
Forsteri Wils., 237 
gracilis Wils., 238 
lapponicus B. & S., 235, 86 
Mougeotii B. & S.. 235. 272, 27¢ 
Nowell? Schp., 238 
Stirtoni Schp., 236 
viridissimus Brown, 236 

cruda Schwgr., 305 LZygotrichia cylindrica Tayl., 196 
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PLATE I. 

Pottia truncatula. 
Phascum cuspidatum. 

Trans. sect. of stem of Sphagnum 
cymbifolium. 

Transverse sect. of stem of Mnium 9. Hypnum molluscum. 
undulatum. 10. Hylocomium splendens. 

Anomodon viticulosus. 11. Part of stem of Hylocomium 
Grimmia patens. umbratum, with paraphyllia. 
Trans. sect. of stem of Pottia 12. Hylocomium squarrosum. 
truncatula. 13. Small paraphyllium from do. 

Fascicle of branches of Sphagnum 14. Philonotis fontana. 
papillosum. 

PLATE II. 

Schistostega osmundacea. g. Leaf-apex of Trichostomum 
Neckera pumila. mutabile. 
Hypnum uncinatum. 10. Ditto, var. B. 
Dicranella heteromalla. 11. Leaf of Brachythecium -purum 
Orthotrichum rupestre (dry). 12. Leaf of Camptothecium lutescens. 
Systegium crispum (dry). 13. Leaf of Campylopus subulatus. 
Leaf of Bryum Duvalii. 14. Leaf of Fissidens bryoides. 

Leaf of Hypnum Sendtneri. 15. Part of stem, with pericheetial leaves, 
of Eurhynchium preelongum. 

PLATE III. 

Leaf-cells of Didymodon rubellus. 14. Trans. sect. of leaf of Leucobryum 
Do. Orthotrichum leiocarpum. glaucum. 
Do. Mnium serratum. 15. Leaf of Eledwigia ciliata. 
Do. Campylopus setifolius. 16. Leaf of Tortula lamellata. 
Do. Brachythecium purum. 17. Leaf-apex of Fissidens decipiens. 
Basal leaf-cells of Andrea alpina. 18. Trans. sect. of nerve of Catharinea 
Do. Rhacomitrium protensum. undulata. 
Marginal cells of Funaria erice- 19. Trans. sect. of leaf of Encalypta 
torum. streptocarpa. 

Leaf-cells of Bryum capillare. 20. ‘Trans. sect. of leaf of Aulacomnium 
Leaf-margin, with trans. sect., of palustre. 
Bryum Donianum. 21. Leaf-margin of Mnium riparium. 

Marginal cells of Leptodontium 22. Lamelle on nerve of Catharinea 
recurvifolium. undulata (front view). 

Trans. sect. of branch-leaf of 23. Leaf of Catharinea undulata. 
Sphagnum molle. 24. Trans. sect. of leaf of Orthotrichum 

Cell of branch-leaf of Sphagnum rupestre var. Sturmii. 
cymbifolium. 25. Auricle of leaf of Hypnum cupressi- 

forme. 
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EXPLANATION OF PLATES. 

PLATE Iv. 

Calyptra of Physcomitrium pyri- Capsule of Pottia truncatula. 
forme. 11. Do. Funaria hygrometrica. 

2. Calyptra of Funaria fascicularis. 12. Do. Webera acuminata. 
3. Calyptra of Encalypta ciliata. 13. Do. Bryum pallens. 
4. Leaf of Orthotrichum Lyellii. 14. Do. Polytrichum formosum. 

5. Pseudopodium of Aulacomnium 15. Do. Splachnum vasculosum. 
androgynum. 16. Do. Weisia microstoma. 

6. Calyptra of Pottia Wilsoni. 17. Do. Tetraphis pellucida. 
7. Capsule of Andreea petrophila. 18. Do. Zygodon lapponicus. 

8. Calyptra of Orthotrichum tenellum 19. Do. Dicranella cerviculata. 
9. Capsule of Sphagnum cymbifolium. 

¥ 

PLATE V. 

1. Superficial stoma on capsule of 11. Do. Ptychomitrium polyphyllum. 
Orthotrichum affine. 12. Vaginula and capsule of Ortho- 

2. Immersed stoma on capsule of trichum stramineum. 
Orthotrichum stramineum. 13. Inner peristome of Webera elongata. 

3. Ephemerum serratum. 14. Do. Mnium punctatum. 
4. Lid and columella of Pottia 15. Do. Bryum capillare. 

Heimii. 16. One of the appendiculate cilia from 
5. Perist. teeth of Dicranoweisia do. 

crispula. 17. Perist. teeth of Glyphomitrium 
6. Peristome of Dicranella hetero- Daviesii. 

malla. 18. Antheridium of Bryum pallens. 
7. Peristome of Eurhynchium murale. 19. Archegonium of ,, 35 
8. Peristome of Barbula fallax. 20. Male flower of _,, 53 
g. Peristome of Tortula levipila. 21. Female flower of ,, 53 

10. Perist. teeth of Dicranella hetero- 22. Synoicous flower of Bryum bimum. 
malla. 23. Paroicous flower of Webera 

polymorpha. 

PLATES VI-—LX. 

The following signs are used with a uniform signification throughout Plates 
VI-LX. 

i. Leaf (or stem-leaf, where these 10. Inflorescence. 
differ). II. Perigonial leaves. 

2. Branch-leaf. 12. Gemme. 
3. Perichectial leaf. * Plant (or portion of do.) 
4. Paraphyllia. a Apex. 
5. Capsule. 6 Base. 
6. Peristome. « Cells at one-third from apex of leaf. 
7. Lid of capsule. bc Basal cells. 
8. Calyptra. x. Section. 
9. Spores. x*. Section of nerve. 
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